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GOVERNOR
DAVIO F. CARGO
CHAIRMAN

State of Netw Sexics
®il Conservation @ ommission
LAND COMM\.'!ONIR

GUYTON B. HAYS
MEMBER

STATI GEOLOQIST
A. L. PORTER, JR.
SECRETARY = - DIRECTOR

Re: Case No. 3636
Mr. John Russell o Order No.  p.3300-A
Attorney at Lavw Applicant:

post Office prawer 640

Roswell, New Mexico 88201 N. M. Salt water Disposal co.

Dear Sir:

Enclosea herewith urn two copies of the above-referenced com-
nission order recently entered in the subjéct case.

Very truly yours.

DY G

A. L. PORTER, Jr.
gecretary-Director

ALP/ir
carbon copy of drder also sent to:

- Hobbs 0CC
Artesia OCC /f

Aztec 0OCC
Oother_ Mr. Bill LeMay, Jason Kellahin, F. L. Heidel

claude E. Neeley and sState Engineer office
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IN THE MATTER OF:

Application of New Mexico Salt Water
Disposal Company, Inc., for salt water
disposal, Lea County, New Mexico.

-— = = e e

BEFORE THE
NEW MEXICO OIL CONSERVATION COMMISSION
Santa Fe, New Mexico
August 16, 1967

REGULAR HEARING

- e - e o e e es e e em e S wa S e mm  em

Case No. 3636

N’ M’ e’ N’ N N’ ' e’ e’ Nm Y

GOVERNOR DAVID F. CARGO
COMMISSIONER GUYTON B. HAYS

- e e . TRGT LTI VR NS W T ety YA T

A. L. "PETE" PORTER, SECRETARY-DIRECTOR

TRANSCRIPT OF HEARING
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MR, fORTER: We will take up Case 3636.

MR. HATCH: Application of New Mexico Salt Water
Disposal Company, Inc.,lfor salt water disposal, Lea County,
New Mexico. o

MR. MORRIS: May I have my exhibits marked and put

on the board, please?

MR. PORTER: Yes. We will take a five minute
recess while the exhibits are posted.
{Recess.)

(Whereupon, Applicant's Exhibits
marked for identification.)

MR. PORTER: The Hearing will come to order, please.

1 The Commission will recognize Mr. Morris.

MR. MORRIS: I am Dick Morris with the Santa Fe

law firm of Montgomery, Federici and Andrews, representing the

applicant, New Mexico Salt Water Disposal Company, Incorporated,
in Case 3636. We will have two witnesses, Mr. Charles C.
Lovelace and Mr. Ed Reed. I ask that they both ‘stand and
be sworn at this time.

(Witnesses sworn.)
CHARLES C. LOVELACE, JR., called as a witness
herein, having been first dﬁly sworn, was examined and
testified as follows:

DIRECT EXAMINATION
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BY MR. MCRRIS @

Q Mf. Lovelacé, pleaée state your name and where you
reside.

A charles C. Lovelace, Junior, Rosweil, Néw Mexico.

Q What is your prqfession, Mr. Lovelace?

A 'z oa proﬁessignalﬂEnqiﬁéer and an in@ependent bil

operator. |

Q With regard to engineering natters, have you previoﬁsly

festified before the New Mexico 0il Consexrvation commission and
had your qualificgtions established as’a’matter of record?
’A Ivhave.
o] Wha£ is your_position with the New Mexico Salt Water
pisposal Company?
| A I am President of the Comp%ny and its_organizer,
Q what is sought py the application of New Mexico Salt
Water Disposal Company in this case?
‘A We'xe applying for the right tO dispoée of oil field
brines produced in the proximity of a playa lake located in

sections 2 and 3, Township il South, Range 34 East, and in

K EAST ® PHONE 2;)6-1,294 * ALBUQUERQUE, NEW MEXICO 8

1400 FIRST NATIONAL BAN

Section 32, Township 10 South, Range 34 East, this lake being
located about three and a half miles south southeast of the
so-called Middle ﬁane Inbe-Bough C producing area.

Q Wheye is the lake located with respect to the north

poundary of the Lea Underground Water Basin as designated by

L
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the State Engineer?
A ’Approximatéiy three miles north, I believe, of the

north line of ‘the Lea County Water Basin.

Q The lake area is not within the declared basin?
A ‘Not within the declared basin, true.
- Q How many barrels of water do you seek authority to

inject into this lake?
A We requested in our application 15,000 barrels a
day. However, we have reconsidéred, in view of the data that

we have accumulated and which will be éommented upon by the

hydrologist, we will probably seek 12,500 barrels a day.
Q What will be the source of this water?
A This water is being produced in conjunction with the

production of oil from the Bough: Formation in the Middle Lane-
Inbe Fiélds,ﬂwhich(lie primarily in 10, 33 and 10, 34 in
Lea County. |

Q How wi;l this water be transported from the point of
production to the playa lake? |

A We propose to build a gathering system within the
field and carry the water to a lined sump at a low point in
the field by gravitation and then move the water about 23,000
feet from the sump to the lake through a six-inch pipeline.

Q . Now, in addition to water from the Middle Lane and

the 'Inbe Lgne Pools, is it also possible that you may be able
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+o handle produced salt water gyom other fields in this arxea?

‘A Yes. 1 think the potential would jnclude an area
“| within six to eight niles in any direction of the 1ake. At

‘the moment, the jnmediate need 18 for the miadle Lane-Inbe area.

-

: Homevet,IWO“id~imagine that over a period of rime, we should
Hmneed to accomodate other producersvintnegéneral area.

Q What commitments do you now have fyom operators in
this ared to deliver-produced salt watex to this gystem if

it is approved by the Commission?

A We have 2 rotal of twenty wells 0 the middle Lane

we axe able to fgurnishb the service and the start date under
the present contract~is September the 15th of this year:
We have oontracts ouk to several otherx operators and
we have been approaohed py two operators who areinot in the'
Middle Lene put expect to have galt water problems in the vefy
near future, Mobil on a”deep well they'xe drillinq sontheast
of middle Lane and by Suntay DX on their produced water in
the so-called gimanola Field about four miles north of the 1ake.
Q what will be the expected cost of your installation?
A He're estimating the cost for the gatnering'system

and the jateral 1ine tO the lake to pe in the order of $100,000. 0.
Q If’approval of this appiication is granted py the

Commission, when 40 you jntend toO pegin construc'io*?




- pace O
A We'lljorder material the day we get the Commission's
) approval.
_ f d And you would hope to have it in operation b& the
3. middle of Septémber? ” |
o uE | A By September the 15th.
. - ”6 How'isv£hé produced»salt water now being handled in

IR el
b B4 h
[

dearnley-meier rs::

this area that you propose to serve?

A Well, at the risk of contradictior by the Land
Commi#sioner, it's being trucked, it:s being t:uckéd, picked
ﬁp at the batteries at the heaterxr treaters and the storage
facilities at the battery, and being moved in trucks to salt

water disposal wells some distance away.

Q ‘What is the economics prgsently facing the operators
with respect to this tfucking operation?

A Le£ me say I'm not producing in the.area but my
investigations indicate the average cost for handling this
water today is aﬁout seventeen cents a barrel.

Q In the face of the no pit orders that havé been
entered by‘the Commission, what octher alternatives do the
operators in this area have other than to coﬁtinue.trucking?

A  Well, of dourse, they could shut in their production
and that has been suggested, to avoid violation of the present
field rule. The only other a}te;na;ive,would be to find

o

éhbther disposal method other than the playa lake, such as
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dispdéing ih’dry héles in the area at some cbhsiderable expenéé,
more so, I.wdﬁld suégest, than we 're proposing if we put the
water in the playa lake.

Q. Qou;d the playa lake be tiie most economic means
available for the disposal of this produced salt water, in
your opinion? :

A ‘As far as I'm able to aséertain, it will be the most
economical way. There is one system in the general area thatA
I know about that's collecting water and putting it into an
0ld Devonian dry hole some six or eight miles scuth of the
field. I do not know the economics of their opgration, I do

know that the cost of converting a Devonian hole, assuming

no problems in getting on bottom, cleaning out, will be

considerably more fhan the system Qé are proposing to use ét
the lake. In fact, we have made a study in that regard and
found it impractical.

0 Does this consideration of economics preSen£ the
specter of premature abandonment in this area?

A Well, in my 6pinion, it would. Economics always
dictates the cutoff date of production from any well vhen the
return from the sale of production is less than the operating
costs and certainly under the present system of disposal,
that is namelyAtrucking; I would assume there would

definitely be some premature abandonment. However, I think
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area?

it would be absufd to assume ﬁhat some method wouid not be
devised that would take care of that present figure bécause
it's almost reached a point of»uneconomic copditionrright now
from trucking because of the amounts of produced water iﬁ the
Middle Lane Field. |

Q Is the water problem in this general area also

presenting any problem with respect to development of this

A Well, I should imagine that anyone preparing a budget.
for a well in fhe area would hévé to give éonsiderétion to the
cost of water disposal. So far as I know, there are several
or at least two suggested sérvicés in addition to the one that
we're proposing, but certainly the economics of the drilling
of the well would have to be taken into account.

Q Would you comment upon the prevalence of State land
in the area to be served by your system, and also as g¢onstituting
the area on which the playa lake is located?

A A cursory examination of the State's records indicates
that the minerals in the general area of service are almost
100 percent State minerals., They're, as far as I know, I know
of one 40 acre tract within five or six miles. It's not State
mineral.

Q Is the land on which the lake is located also State

land?
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A Yes, it is State surface and mineral.

Q Would you briefly comment on the importance of this
project to the State from a royalty standpoint? |

A Well, the twenty wells that have agreed to subscribe
;;ﬁggj?i Y to our service are currently,all but oné, I believe, producing |

their full allowable, which if I'm %ot mistaken, would be

A ¢
- . £
T N . [

approximately 8,000 barrels per month per well and #his-would
translate into 160,000 barrels and I presume the State would
have an eighth of that, or roughly 20,000 barrels, and I

believe with the new price of crude, roughly $3.00 a barrel,

dearniey-meier :

this would amount from these twenty wells to about $60,000.00

a month to the State. Since the State predominates in

ownership throughout this whole trend, in fact, extending down
toward the Bagley, I should imagine that the State's royalties

derived from the general area are quite substantial. I would

s

say in the order of, I'm guessing, based on the twenty wells,
there are 60 wells in the Inbe, at my last count, the State's
royalties in there must amount in the order‘of $250 or $300,000.40
would be my quess, in the general area. .

Q It's not your purpose here as a witness to comment

"

A No. I'm really not qualified.

o} Will it be agreeable with the New Mexico Salt Water

Disposal Company to drill additional wells to establish a

SPECIALIZING IN: DEPOSITIONS, HEARINGS, STATEMENTS, EXPERT TESTIMONY, DAILY COPY, CONVENTIONS
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- e
o

monitoring system for this project if that should be the wish

of the Commission?
A Yes. As a matter of fact, we have discussed the
probability of the need, not only for the State's protection,

but for our own protection. I should imagine that we would.

P
wp s

RN want to take equal precautions and would be very happy to do

r
el
HERa

..\
-
{
H

so, to afford assurance to all involved that no unreasonable

damage were being done.
Q And I assume it would be agreeable with t

Mexico Salt Water Disposal Company to maks £full reports and

dearnley-meier

full disclosures of this information about this to the

Commission and to the office of the State Engineer?

A Yes. We would propose to do that.
Q Do you have‘énything further you wish to comment
upon with respect to this application at this time?
A Well, I think anything I would say in connection
of the critical nature wogld be a reiteration of what has
aiready been said and what éhis Commission is well awaré of.
There is a real problem out there. Some of those operators
are suffering a real hardship and certainly there is, as in
all cases, aniextreﬁe temptation to use whatever means
possible to get rid of salt water, and I think this system that

we propose would be the most expeditious and economical at the

moment that I know about.
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" |has airead

”d;héééwéfe -< Mr. Stolts, I believe, is proposing a
service in playa lake to the west of the one on which we ére
making t;is application, but it's my observation that the
capacity of that lake has already been exceeded and:assuming\
that he does get his system in iﬁ a reasonable time because.

I believe. an examination of the water productionkin the Bagley
afea aloné will demonstrate that/his lake will be fully

reserved by the present demands from Bagley, which I think he

S P

v
o
’-h

e
o

ned-up-quite._a few contracts.,

There is another service in the area, Rice Engineering,

which I am told and several of the operators have indicated

enlarge its capacity to take care of the Middle Lane and Inbe
unconnected wells,

MR. PORTER: Would that require additional wells to
be drilled?
WITNESS: You mean in the Rice?
MR. PORTER: Rice Service, ves,
WITNESS: I imagine it wonld. Just as a rule of thumb,
on;12,000 feet of two‘inch tubing, just the head to dispose
of it, I believe you have about 750 pounds differential working
pressure, your optimum is about ten to 12,000-barrels a day
into é‘Devonian well, so I would think that they would be

getting mighty close to capacity, though I can't speak for

that Rice Engineering will have to double its capacity or .
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them. I certaiﬁly would not want to.

-Q (By Mr. Morris) I take it that-it is your opinion
based on the contracts that you élready have and your
investigation in this area, that there is a definite need for
this service that you propose?
A ' Yes, very definite need.

MR. MORRIS: That's all I have on direct, Mr. Porter.

MR. PORTER: Mr. chelace; I believe that earliér
in your testimony you iﬁdicated tﬁat the plan would be to
convey the water to a central line sump?

WITNESS: Yes.

MR. PORTER: Where it would be picked up by pipeline
and taken to this lake, if approved?

WITNESS : Right.

MR.. PORTER: Would this go into the sump byvpipeline
from the well? |

WITNESS: Yes, it would. It would be gravitated into

the sump by use of water legs or pressure legs to be set at or

near the battery and the water discharge from the heater treater

into the water leg and be gravitated into the low spot where

we would locate the sump.
MR. PORTER: What kind of a lining would you propose?
WITNESS: Probably concrete. It would not require

much of a sump, all we want to do is provide a means to
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skim any oil to avoid the possibility of gettiﬁq any oil into
playa lake, and I should imagine it would be a rather modest
area, the engineers are working on that right now. In other
words, it's not going to be a large affair.

MR. PORTER: Does anyone else have a question?
Mr. Nutter.

MR. NUTTER: Mr. Lovelace, now, in this Middle Lane-
Inbe area, héw many facilities are cufrently opefating for
the disposal of salt watex?

WITNESS: Two, I presume one is by truck and the
other is Rice Engineering.

MR. NUTTER: Well, now, several years ago, I think,

Rice put in a system here and didn't L. R. French put in a

system of his own in this particular area?
WITNESS: Very possibly he has some production” in the
Inbe Field,‘though I do not know. I know he produces a lot of

water there, he has to be going somewhere with it, so possibly

he does have a place for his water. I don‘t know, Mr. Nutter.

MR, NUTTER: You don't know then, what the capacity
of Rice is and what amount of water they are presently taking

and you don't know what the capacity of thé French well would

be?

WITNESS: No.

MR. NUTTER: Or how much‘watef he has taken?
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WITNESS: No. All I can tell you is, about the Rice system,
that they have advised some of the operators in the Lane Field
that it wili be necessary to loop their line in order to take
care of them and sell them into a co~op system on a per well

) basis.) Here again, don't bé mistaken, I am not trying to tell

vou what Rice's business is because I don't really know.

7

It's my understanding it would encounter some delay because it

o
3

dearnley-meier 520

requires committee appfoval of the co-op members.

MR. NUTTER: But right now, the problem would be
1looping the 1lines?

WIT&ESS: Assunming their present Devoﬂian well, they
have one Devonian well about six miles south, I believe, thét'
they are disposing of the water now. I don't know how near the
capacity of that well is. I would guess it would not, I'm
just guessing here, again, based on the water that I know is
being produced in the Middle Lane, that certainly it must come
awfully close to filling their Devonian well,

MR. PORTER: Are you referring to what Mr. French
called the Useless'Disposal System?

MR. NUTTER: I believe that is the name of the
system, Useless Number 1 or Needless Number 1.

Mr. Lovélace; now, you mentioned that you had 20
wells already committed to this producgg system. What's the

total production of water per day from those wells at this
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time?
WITNESS: Around -- When the twenty wells get on
prdduction, anad judging from the present production, it would
appear about 4500 barrels pex day. |
MR. NUTTER: That would be their present rate or
their ultimate MAXKLMUMT -
WITNESS: 1 think this would pProbably be their
ultimate maximum from the twenty wells,
MR. NUTTER: You aye figuring just over 200 barrels

day from the wells, then?

3]

WITNESS : Yes, and I think g, further check with the

field will reveal that's a pretty close figure, They vary all

over the lot. There are som§ of the wells that is producing 17,

18,000 barrels of water a month. Yet there are some that are
producing 50 or 60 barrels. I believe the average in Inbe is
in the order of 200 barrels per well.

MR. NUTTER: Does the contract that you have
signed and have offered tc others provide that you can shut
the intake of water into your system off in the event that the
wells should exceed 10,000 or 15,000 or 12,000 whatever you
limited to?

WITNESS: This is true. We have to have a safety
clause because we have no way of knowing what the total ulti-

mate production of wWater will be from the wells that we tie on

_
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but we have a clause, a last on, first off clause in the
contfact.

MR. NUTTER: And also I presume that this shut off
would be suﬁject to some watexr level in the évent that the
Commission would establish a maximum water level for the lake?

WITNESS: Yes, very definitely.

MR. NUI'TER: It would be the same thing, last on,
first off? | ‘ |

WITNESS: Right.

MR. NUTTER: Y;u mentioned to Mr. Porter that you
were planning a similar ‘“tank or receptacle in which you could
remove the 0il from the water. You would also meter the water,
I presume?

WITNESS: Yes; we would plan to install a meter on
the downstream side of the turbine pump to meter the water
into the lake. It's the only way we would know ﬁow much water
we were disposing of because otherwiée:rfhére are no provisions
for meters at the batteries.

MR. NUTTER: But you woula have a total metered
stream with corrosion resistance type meters?

WITNESS: Yes.

MR. NUTTER: You could also install gauge marks to
determine the water levels in the lake?

WITNESS: Yes, we would propose to do that. As a
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matter of fact, we will, for our own convenience and protection,

-

gauge. We have drilled several monitor wells already which
we would propose to gauge and‘sample‘évery month for our own
N information.

MR. NUTTERE"And you would beiwilling to drill such

other wells as the Commission might deem necessary?

WITNESS: Yes, this ig true,

dearnley-meier FHIAER

;
: ‘ : MR. NUTTER: I think that's all.
g‘ﬁ MR. PORTER: Does anygne else have a question?
i : Mr. Utz.
Hfa“ MR. UTZ: You mention 12,500 béérels per day that
you intended to run into the lake, and your application says : - P

15;b60, is that an amendment?

WITNESS: Yes, at the time we put that apblication

+ DAILY COPY, CONVENTIONS

g8 in we had not finished the engineering studies, Mr. Reed had
EE
G2 not concluded his studies and we feel that's a little high

R

\
W
R

based on his findings.

QUER

MR. UTZ: So your 12,500 would be maximum that you

intend to put in?
WITNESS: Yes,

MR. UTZ: Is there any other formation in this area

OX 1092 8 PHONE 243-6691 ALBU
NK EAST ® PHONE 256-1294 & ALBUQUE

that would take water except the Devonian that You know of?

WITNESS : There are formations that are currently
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WITNESS: My estimate is about three cents gii?§j5§$ss§

barrel. The basis of our charge will be a per well charge
regardless of the amount of water, for the reason that I think
it's going to be very difficult to meter water at the battery
with any degree of éuccess because of the attrition occasioned
by ﬁhe corrosion of the meters and other costs that would be
encountered.

MR. UTZ: I believe that's all I have.

MR. PORTER: If no further questions, the witness
ﬁay be excused,

(Witness excused.)

ED L. REED, called as a witness herein, having been first
duly sworn, was examined and testified as follows:

DIRECT EXAMINATION

BY MR. MORRIS:

¢) Mr. Reed, will you please state your name and where

you reside?

A My name is Ed L. Reed. I live at Midland, Texas.

Q What is your profession, Mr. Reed?

A I'm a consulting hydrologist.

Q. Have you previously testified before the New Mexicob

0il Conservation Commission and established your qualifications
as a matter of record?

A Yes, sir.
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Q When was the last time you testified before the
: Comﬁisﬁion?
A I believe in July..
Q Was that in connection with the case also related to

in the Lane lLake area, is that correct?

disposal of salt water in playa lakes?
A Yes, sir.

Q Just to make it clear, that was the Stolts application

A Yes, sir.

Q Have you made a stud; of the playa lake that is
involvéd inkEhis application? A ‘

A Yes, sir.

G Will you relate to the Commission, referring to the
exhibits that have been marked and posted on the bulletin
board, what basic data you have derived in the course of this
study and what conclusions you have reached with respect to the
fact of the present lake on the fresh water zones in the
immediate area? |

MR. PORTER: Mr. Reed, before you do that, would you

explain to the Commission just what is meant by playa lake?

h Yes, sir. Playa lake is a lake area generally....eccmmr->

considered to be at or near the water table which deri
water from a combination 6f ‘inflow, which cannot get out by

reason of the fact that the basin is closed and by a ground wate4
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area, The area has been plenimetered directly from the
map. Are there any questions about this exhiblt?

Q Mr. Reed,‘it may be out of order in your presentation,
but what is the concentration in dissolved solids in the lake
ab the present time?

A The chloride concentrations are 73,560. The suiphate
concentrate at the time this sample was taken in June of 1967,
4100. |

MR. PORTER: Is that parts per million?
4 - "hat is parts per milliliter. |
MR. PCRTER: You wouldn't want to drink £hat water?

A No. | ‘ |

Q (BY Mr. Morris) Go ahead.

A Are there any other questions about Exhibit 12

MR. PORTER: There might be pne.‘ Go ahead with your
other exhibits. |

A Exhibit 2 is a map which has been prepared under my
supervision, mostly by me, deseribing by means of a 25-foot
contour topogfaphy of the surface underlying the Ogallala.

In this area under the Ogallala, there is present a body of
cretaceous rocks, great lays, limestones and a basal sgnd,

this underlies the Oggllala in part. We have drawn on

the map a line across the map in a genrally northerly direction

which we have labeled the cretaceous subcrop. This line




Strean channel which we

Range 33 East,
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jocation of the north—south

p also I have shown the

gection which is the upper one of Exhibit 4, and the

; east—west cross section, the lower one of

The northesouth_Cross gection gtarts actually just
about Middle Lake and extends northward pack into the Oqallala

the lake. Now at this rime, are there

this exhibity rxhibit 3?

GOVERNOR CARGO: what kind of evaporation do you

have on this lake?
WITNESS: We have these figuxres;. 1 will give those
to you jn just @ minute. 1 can't r'member‘them from memory «

1 have them in the file. Exhibit 3 is a water rable contour

map in which we have ghown in the central part of the aread: in
the area 1abeled cretaceous water: the attitude of the water

table in the Trinity gand. ID the Trinity sand, tne water table

is dipping in a southeasterly direction and at a very relatively
we infer ro be related to lower permeabilities
in the Trinity sand.

outside the 1imits of Ogallala water, as

described by‘the dashed 1ine, We nave shown the configuration
a broad trough extending northward in the
ity of middle Lake and South Lake and 2 trough

extending

wnich also is showh on the

-
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Sidney Ash's map in the hydrologic atlas but not in such

detail. It also shows a little zone of Ogallala water on the

.-

north end of the map which probably comes around the cretaceous

-~

side and ties back into the Ogallala to the east. We have

‘inferred on this map and, based upon any cross-sections and

careful study of the logs of the cretaceous wells and of the
Ogallala wells, we have inferred leakage from the Trinity sand
of cretaceocusage into the Ogallala on the western or south-
western margin of the cretaceous high. We think somewhere in
this area there is hyd;iogic contindity betweeﬁ the cretaceous
and the Ogallala.

We have alsc inferred in the cross-section and from
the contours that¥the Trinity water dips under the lake. The
water table dips under North Lake and occupies some position

under the lake and continues dipping southward until we again

reach the outcrop of the cretaceous, and there would again,

in all probability, be hydrologic continuity between the Trinity

and the Ogallala.

additionally on this map, we have shown the results
of the chemical analysis of the waters taken from the wells
in the area. From previous work, Ggallala water in ‘the north-
west part of the area in 10 South, 33, chlorides is 196, the

sulphates are 439, 'Ogallala water north of North Lake and

north of the cretaceous outlayer, the chlorides are 89, the

A
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sulphates are 161, good quality water.
In the area of cretaceous water a well in Section 29

of 10 South, 34, cretaceous well chlorides are 177, sulphates

Yo
{ﬁ'»f 2 | axre 284, Teét»hole number 1, which was drilled as a part of
’ 'f’j s this investigation and for which you ﬂave sample descripticns
y ,é .  ]¥ and statistica% data in your file, the chlorides were 71, the
éfﬁ EE -, sulphates were 184, very closely similar to Ogallala water.
f%'; ™ . Coming south a seep sampie in the west end of North
T b

Lake in June of this year had a chloride concentration & 725

parts per million, a sulphate concentration of 80 parts per

dearnley-meier

million. The c¢hlorides are high. As I have testified before

the lake itself has a chloride concentr&tion of 73,500 milli
equivalents per liter. A sulphate concentration of 4100.

Test hole number 6 also drilled as part of this investigation

S

1400 FIRST NATIONAL BANK EAST @ PHONE 25¢-1294 @ ALBUQUERQUE, NEW MEXICO 871%‘“'

1

ahd which found what we considered to be Ogallala water, has
a chloride concentration of 184, sulphate of 270, still good
quality water.

The windmill immediately south of the south bank of
North Lake sampled in June of this year, chloride concentration
of 200, a sulphate of 90. Coming eastwafd, test hole number
5, again drilled as a part of this investigation,and each of
these four test hole§ have been equipped with two and a half-
inch tubing slotted at the bottoh and equipped as ﬁonitor holes

both for water level data and water quality daﬁa. Test hole
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number 5 had a chloride concentration of 2387 parts per million
and a sulphate concentration of 2973 parts per million. This
is brackish water. Test hole number 4, the last one of the

four that we drilled in this investigation, has a chloride

Acon:centration in AugU-St of this year ocf 1512 Partﬁ"perﬁilll“lbﬁ,

a sulphate concentration of 5341, Without going-into detail,
the balance of the wells south of North Lake, all of which we
believe to be Ogallala wells, have relatively good quality
water, GﬁéAéXCéptibn and in this instance, we were not able to
sample directly from the well. We had-to sample from the stock
tank supplied by the well but I think the quality should be
relatively representative, the chlorides were 530, the sulphates
were 166. Thié is the only deviation from the general pattern
of chlorides in the order of 75 to 200 parts per million and
sulphates in the range of 150 to 350 parts per million.
'Composite sample of three irrigation wells lere,
for example, chlorides 184, sﬁlphates 391. Coming now in
some mofe detall, the water level data derived both from the
drilling of the test holes and that obtained in the wells
themselves revealed the foilowing data; tes£ hole number 1, which
was drilled north of the limit’of Ogallala water and which
found no water in the Ogallala sediments, has a water level
elevation of 4,098 feet. This is Trinity water and occupies

a position lower regionally than the other wells. Again, the
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spring in the west end of the lake has an elevation of 4119,
which is several feet above the water elevation in test hole
number one. Test hole number four has a water level elevation

of 4123, which is about three feet above at this time, about

three feet above the 4120 maximum contour. Test hole number

five has a water level of 4119 which is just lower than the

spring, which is 4119.5 or .4, and a foot below the high water
ma:k or the strand line in the lake. The windmill opposite

the south ﬁérgin of the lake has a water level of 4121, which
is very close go the maxiﬁﬁm elévation in the lake. Test hole
number .six has a water level of 4123, that is the detail.

The other water level data fits nicely into this
general picture, as I say, showing a trough in the water table
in the central part of 11 South, 34, with the exception of test
hole number four, which might be explained by a number of ways.

The quaiity data relates itself very nicely to the
water level elevations as determined in this study. Test hole
number six, 4123, four feet above the spring, approximately,
has ébod quality water. Tesf hole number one, 4121 has good
quaiity water, test hole number five, 4119, which is below the
level of the lake, is brackish water. Test hole number four,

4123 has brackish water.

ly, it has been suggested and I would certainly not argue, that ¢

We don't know the answer to this entiré¢

the
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limits of the lake may have been larger at one time and this
may represent initial 6r in-place brackish water.

An additional explanation which I think is equally
valid and which we have observed in othe£ playa lake areas
would refer this water level elevation which was taken at a
time of heavy rginfall to a higher position than it would
occupy in othef times of thé year. It is not uncommon to have
ranges of one and a half feet plus or minus or a total of
perhaps three feet in the total rénge of ﬁhe water level in
shallow Qater of this nature, in response to secretions to the
ground water by rainfall and water utilization by plants during
the critical periods of the year, so this 4123 may represent
a maximum level, it may occupy a lower position at other times
of the year. |

Be that as it may, I believe that this map and the
cross-section which I will describe reveals that there is
ﬁydrologic connection, hydrologic continuity at this time and
has been for many hundreds of years in the past, many thousands
of years in the past, hydrologic continuity between North Lake
and the Oéallala water which occupys a position to the south
and ét a lower elevation and to speakx simply, water from North
Laké at times does discharge into the ground water zone.

I think:this can be shown a little more clearly in

the north-south cross section which starts at this point in
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Sectioﬂ 20 of 10 South, 34 and extends across the area down to
Middle Lake: in Sectioﬁ 10 of 11 South, 34. This cross sectioh
shows on the north end a little remnant of Ogallala water.
coming up against this hill of the cretaceous as shown in the

wegtern end of the section. This water probably actually goes

‘around the hill, shows the steep dip of the cretaceous water

table into and probably under the lake. It éhows the cretaceousf
coming to the surface in North Lake of the cretaceous & the
butcrob around the north and west(margins of North Lake.

It shows the Ogallala lapping up against the lake on
the south side overriding the ;riassic, on to the cretaceous
and shows the wéter table from North Lake dipping southward
in the manner that we have indicated on the water table map,
watervtable dip and water movement from the lake southward into
this big, broad trough. The east-west cross section simply
serves to clarify some of the complex relationships across
the cretaceous mound, which builds up in the area immediately
west of the lake at this point, the Ogallala resting directly
on triassic rocks to the west, resting on cretaceous rocks
around the lakg and potential leakage along the boundary.

It shows the cretaceous outcropping under the lake
and Ogallala again to the east, saturated Ogailala to the east,
In summary, this study and the chemical data most precisely

suggests to me that at times, and we don't know whether this
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minimum evaporation conditions and I will take a little time to
describe this. We have gone to the evaporatioA records at
Portales and havg determined the year since about 1934, the
beginning of the record, the year at which minimum evaporation
took place. This, I believe, was the year 1949, Taese evaporati
rates by months were then corrected for the Tatum area by the
same”faéfor that was used in’the extrapolation of the average
conditions and the rainfall for that particular year of 1949

at Tatum was used to derive minimum evaporation figqures.

The average net evaporation at this area has been
caléulatéd at 61.14 inches, tﬁis is under averaage conditions,
annually. The minimum evaporation has been calculated to be
37.40 inches. To go back to any three 12,500 barrels per day
under average conditions, condition four, the same input under
minimum evaporation conditions. In summary, under condition
one,kof 10,000 barrels per day under average conditions, the
maximum depth of water in the lake would be two and a fraction
inches, a little under two and a quarter inches, and there
would be an accumulated amount for evaporation of inflow water
of about 24.77 inches.

Under this condition, there would be somé water in the
lake for foﬁf months out of the year. Under condition two, of
10,000 barrels per day under minimum conditions, the maximum

depth on top of the 4120-foot contour would be about 6.9

on
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_ ffa inches and there would be no room for evaporation of inflow
- = v water on an annual accounting basis, and the water would be in
D the lake at sometime or in some amount for about eleven months

out of the year.

Under condition three, at 12,500 barrels per day under

: oD -

- o “E ey average conditions, the maximum depth of watexr would be about
. ' o . '
3 . as 4.8 inches on top of the 4120 contour and there would be

’ ' as
o - = available about sixteen ‘and a half inches to evaporate inflow
: T | : |
B Tl TS 22 water. Water would be in the lake something over six months
- - — , o
2 N = but less than seven. .
% i = : L
g o ) ‘ ‘ Under conditicn four, 12,500 barrels per day under

the minimum year for which we have the record, the maXimum
depth of water wéuld be 12.14 inches. There would be a carry-
over at the end of that year cf seven and a gquarter inches and
of course, the water wbuld be in the lake for something over
twelve months. \

Q What conclusions can you draw frcm this study, Mr.
Reed?

A The conclusions that I can draw from this study are
first, that under natural conditions, fhe brackish water which
is in the lake and which occurs in the lake both by ground
water diséharge and by inflow and solution of the evaporates

does gb by discharge into the ground water zones at certain
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periods of time, presumably at certain critical elevations,




depénding upon the amount of inflow water. The addition of

brines to this lake will undoubtedly increase the time at which

| water will pe present in the lake, will increase the depths in

the amounts that I have indicated, ranging from two inches to

a maximum of twelve inches under minimum conditions. There

§n8t

f-willfbe some additional amount of pbrine put into the ground
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water reservoirrby reason of the addi
additional elevation that might occur.
My further conclusion is that pased upon the heads

that we'rxe talking about here and we're speaking now about

dearnley-meier 1

: - maximum heads starting fyom the 4120 contour, the pattern of
movement of the brines will in ny judgment not materially

change from those which have historically occurred. We can't
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dqfine with the existing data the precise position of this
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brackish water in the Ogallala south of the lake, we don't have

-1 enough data but whatever position it does have. is dependent

RQUE, NEW MEXICO

upon local permeability factors as well as the hydrologic

gradient.
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Within certain 1imits of angle, depending upon the
arount of the gradient'and the amount of maximum,variation in

permeability within certain angular 1imits, the permeability
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can be the geciding factor in the actual position of movement

of the_brine and 1 suspect this is true in this particular
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the controlling factors. We don't have the data to define this
but within the limits that we are speaking of here as to depth

fr_ S of water, it is my judgment that therpéthhof movement would not

oL

naterially change the concentrations, yes, the amounts, yes, the

yoe e pattern, no, with one possible exception, there is in my

[N

4

judgment there is a possibility that the wind'mill on the

stirit:

opn Ty e
renm
I

extreme south end of the lake and near the lake and which hés
an elevation of near top of the lake itself, could possibly
be affected other than that, I would say the effect would not

2 2 TR e

Imaterially change from that which already exists and any modi~

dearnley-meier

C - fication of gquality by discharge would probably take place
regardless of whether the brine is put in the lake or not, I
believe this to be true.

Q Mr. Reed, if the Commissior sees fit to grant this
application and should further see fit to establish the
requirement that the applicant monifor the system, monitor
the lake aréa, what recommendations would you'have fd; the
drilling of additional wells or the provision for farther
control data in this area?

A To begin witﬁ, I fhink it would be desirable, I think
it would be required that an additionai‘test hole be drilled

on the east side of the lake in the eastern or southeastern por-
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hole because of the distance from the lake, the hydrolog

about only 200 feet a year or less Of movement in this

It might be desirable to have a test hole somewhere in the

defining at this time the gquality of water at that 1oca£ion;

I can't believe that this would have much value as a monitox

ic

gradient and the probable rate of velocity of flow in the
reservoir. I would be more dependent upon those test holes
which are near enoughfio the lake to provide some measure of

imit. We're probably talking

reservoir. So, a monitor hole any distance from the lake would
have value to me only in definiﬁg with mofe certainty the nature
. the quality of the Ogallala water in this unknown area dividing
these two lakes:the East Lake and South Lake and North Laké in
this triangle. 1t is my judgment that at least one more test
hole east of the lake, togethex with the four test holes novw
drilled and the wind mill which is situated on the south pank

of the 1§ke, examined periodicglly both as to»water level and

as to quality would provide answer to the questions that I

Additionally, since there is no data so far accumu~
lated on this lake or any other lake which would reléte leakage
to a stage in the lake, an elevation, a critical elevation,

tffnce there is no data relating runoff in terms of acre feet,

L
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or stage in the water, water in the lake itself, it's my

5udgment that measurements of the lake to begin with a little

oit more accurate contouring of the lake bed'itself, in order

to produce an aréa{cgpacity curve and an elevation area cur;e
in order to examine ﬂydrologically the inflow into this lake.
would be desirable.

L This is a minimum effort, it would require very little
additional work but I think it would be desirable in order to
produce one-foot contours ofithe critical lake bed surface,
hopefully at a time when it is dry, so that accurate data can
be accumulated, then accumulation of a hydrologic information;
hydrology of the lake itself in terms of runoff area,
capaéity curves, evaporation data, determination g¢ critical
elevations would be in my judgment, necessary to make agcém-
plete appraisal of this problem. |

Q Mr. Reed, you mentioned that you might reasonably
expect a lateral movement, the water out of the lake, something
in the nature of 209<feéE*Q&Year -

A Velocity would Ee somewhere in this vicinity, I should
think. We don't have any precise figures but I am guessing.
That would be in the range of the rate of movement in the ground
water zone, yes,;sir. |

Q If that rate, 200 feet a year, could be taken as a

basis,then it would take some 25 years or more for water to
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actually move across a whole section?
a This is tyrue. In the absence of additional pumpage,

if you impose additional pumpage, of course, this figure will

‘change materially. Under present conditions, yeé, I think

| this is true.

MR. PORTER: What was that term you used, "impose

additional pumpage”"?

A Yes, sir. Unless you drill more wells that carry
water heavily in the area.

Q (By Mr. Morris){ As‘I understand, carrying you with
the question Mr. Porter asked you, you are talking about
additional withdrawals from the Ogallala?

A Yes, sir.

Q Assunming no furthér withdrawals from the Ogallala
then, the rate somewhere in the neighborhood of 200 feet a year
of lateral movement, you would consider accurate?

A I think this is to be reasonable, yes, sir.

Q Mr. Reed, you have prepared as Exhibit 5 n this case
a collection of some of the basic data that you have used in
this case?

A yes, sir.

Q Would you just briefly identify what you have included
in that exhibit? |

A Yes, sir. What has been included in that exhibit are,
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first a tabulation of microscopic sample description of the
drill cuttings taken from the four test holes with the

statistical data derived form these holes. Secondly, copies

“of Southwestern Laboratories analyses of those samples which

we personally took in the field. Thirdly, a tabulation of

chemical analyses, I believe, prepared by Halliburton Corporafi

referring to certain specific wells and lastly, a tabulation
of chemical énalyses by Core Laboratories which were furnished
to me by the cliént and which have ,been included in the maps.
Q Have you also reviewéd an analysis of the pfoduce?
water that the applicant proposes to inject into the -lake?
A Yes, sir, and that is not posted upon the map and I
do not have a copy of the analysis but I have examined it and
I will reag it into thg record for the purposes of the record.
The brine which is proposed under thié‘application to be
disposed of in this lake is an average calcium concentration
of 4200 and I presume this is equivalent parts per liter.
Magnesium concentratioh of 830 énd chloride concentration of
59,000. A sulphate concentration of 820 and a bicarbonate
concentration of 160 perts per milliliter or parts per million.
MR. PORTER: What was the 4200 parts per million?
A Clacium, \
MR. PORTER: And 59,000 parts per million, chlorides?

A Chlorides, ves, sir.

)41
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MR. PORTER: Thank you.
COMMISSiONER HAYES: Mr. Reed, what is the highest
water level that you think this lake has been?

WITNESS: I suspect it has been to 4120. The

evidence would indicate this.

COMMISSIONER HAYES: What is the water level on that

-{8ection, I mean the elevation on Section 11, that's to the

south of it?

WITNESS: In the windmill in Section 117

COMMISSIONER HAYES: Yes.

WITNESS: 4121, I believe. Just a minute, 4121.

COMMISSIONER HAYES: 41212

WITNESS: Yes, sir.

COMMISSIONER HAYES: Thank you.

WITNESS: That's a static levél, we shut the well
in and measured the static levei. The pump level would be
something lower than that, 4115 or 20. We don'‘t know, we didn't
measure the pumping level.

COMMISSIONER HAYES: It wouldn't be too hard to keep
the fresh water out, the rainfall drainage that goes into this
lake, it wouldﬁ't be too hard to keep that»water out of this
lake if it only coverédfiéé acres, right?

WITNESS: 1 suppose most of the water could be

diverted. I don't have enough topographic data to answer the
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question direct;y, but it's my judgment tha£ most of the
water comes in at northeast and southwest corner. I believe
that concrete blocks and rechanneling could divert this water
around the lake, yes, sir. Now, what problems would be
involved, I can't answexr. I have not eXamined, we don't have
enough topography at this time to make a judgment.

COMMISSIONER HAYS: I'll direct this question to
Mr. Lovelace. Hgvek?éﬁ=all”ébér looked into thét situation?

MR. LOVELACE: No, we have not. I have been around
the lake several occasions and ;t would be my judgment to t;y
to divert fhe water by any real system of dikes would be rather
prohibitive. The lake itself is in a depressed, as indicated
by.éhe topography there. I don't believe there would be a;y
place to conduct the water.

WITNESS: Unless you went some distance away, these
short tributaries are not contributing much of the water.

The main contribution from the watershed is tq the northeast
and to theVnorthwest.

MR. LOVELACE: We have aerial photographs taken before
those raines that were in July and pictures taken after, and
as far as we can teli;wfﬁeré's no appreciable increase of
water in the lake,>so I don't believe that the drainage area

is of great consequence, at least, I think something like

eight inches of water had fallen out there.
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MR. PORTER: pleage.

The hearind will come ro order,

Mr. Morris, 1 believe you had concluded your direct examination

of Mr. reed?

MR. MORRIS: Yes; sir.
MR. PORTER: poes anyone have a question? Mr. Nuttef.
CROSS EXAMINATION
BY MR. NU'I‘TER?
‘ Q Mr. Reed, 2S 1 understaﬁd it here, all of this ff;;ﬁwuwrw

water in this area is“produced £rom the ogallala formaiion

exception of that one small areds north and northwest

of tne lake which you have 1abeled as being cretaceous watexr?

A Yes, sir. The cretaceous water actually extends on

north and northwest.

0] According to the area of your maps everything is

Oqallala water with the,exception of that area?

A yes, Sir. this is my opinion.

Q Well, now,’you nave got water levels onrnumerous

wells here. most of them beind ogallala wells and then you

have got & composit sample of

three wells down here in the

southefn part of the plat. po you have any production figures

or any knowledge of the rates of withdréwal from any of the
wells in the area?

A No, sir, the only ones that I

\ jcant, would be the jrrigation wells

and I do have
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information on their apparent capacities, I have nothing on
their producing schedules but, we do have tabulated, some
information. There are three wells in the vicinity of well
number 8. And,” our record reflects that three are aboué five
or s8ix inch wells. That's three hundred, mafbe five hundred
gallons per minute. ’ﬁe haQe not meagured. Well number 9,
actually is an abandoned irrigation well. Well number 10,
we haQe no data on.

Q Where is well number 10, Mr., Reed?

A It's in the south, it's in the south quarter corner
of Section 24, 11 South, 34.

Q Right, I had m§ hand on top of it.

A Yes, sir. | . .

Q Now, the éompositvis for the three wellé there in
Section 23?

A Yes, sir, I believe Mr. Nutter that those three wells

pump into a common line. We sample from the common line.

Q Are those irrigation wells in the Lea County basin?

A I believe they are, sir.

Q Do fou know what the proration is for the three
wells?

A No, sir, I do not.

Q But, those are the only.,irrigation wells that you

know of that are on this exhibit?
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A Yes, sir.
Q And the rest are all stock or domestic wells?
A Yes, sir. The State Engineer's office has records

on some wells that we could not find in the field and the

ranchexr, the grant leasee, had no knowledge of these wells,

“We think we have gone to all of the wells that are in existencs

in the general area of the lake.
MR. HAYES: Where is the irrigation well that you're
talking about?
" MR, NUTTER: ‘Down there in Section 23,

How far is that from the lake?

MR, HAYES:
A The north would be twc and a half,

-~

HAYES: Go ahead, I was just lost.

Q (By Mr. Nutter) Now, all of the water levels that
you’have shown us on your exhibit, were obtained»this summex
in preparation for this exhibit here, Mr. Reed?

A Yes, sir.

Q Axre there any watér tables avai}able to :you or the
State Engineer's office on any of these wells previous to the
summer of 19672

A Let me back up a little Sit.“The water level on an
irrigation well in Section 23 is a 1954 level, I believe. I

believe that's 1954, We héd some 1961 levels but I believe we

did not use those.

I believe we used our own measurements.
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Leﬁ ne bé sure that's the truth. For example, here is a well,
;umber 4, 2-14-61, measured at 10.61, we measured it on August
2nd, 1967, at 10 feeé even.

- Q Where is that well, Mr. Reed?

A That weil is in Section 15,711, 34, It's well numbef

t

4, northwest of south lake.

Q Now, what was the water level in 1961, again?
A 10.61 fzet,
Q Well, we show here on this exhibit, a water level

of 4100 féet. Can you equate  that -~

A Tﬁat's from our measurement of 10,00, Well number 51
in the south quarter corner of Section 15, is a State
Engineer's measurement of February 14th, 1966.

MR. LOVELACE: Mr. Reed, what he asked, do you have

that correlated with sub-sea data?

A Oh, all of these are referred to as ground elevations
of the well, yes, sir.

Q (By Mr. Nutter) 1In othertﬁords, for that number 4
well, you said your measurement was 10.00? And that correlates

to a water level of sub-sea, forty-one hundreds?

A Above sea, forty-one hundreds, yes, sir;

0] And the previous measurement was 10.61?

A Yes, sir.

Q So, actually, the water level is higher than it was
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previously?

flere is 2 well

A Yyes: sir.

Q Yes, sir.

was 25.03. Ouvr measurement of Rugu

‘one foot higher: approximately.

going on 1in this area: and we 38

than is appreciative?

the water jevels at this aistance:

measurements ijs of the order that
poxrnind: probable ranges at water

of time during the year:

Q How would yov account for the fac

development has not progressed to the PO

would require 2 good many years and 1

irrigation'development and the aiffer

Q And oné of your explanations for

PAGE

number T jt's in gection

A February 14th, 1966, State Engineer's

ot 2nd, 6,

increased when e¢nis 18 jn fact: a ground water

A it would be my judgment Mr. Nutter ghat t

int of

wells that I have given you figures on are not

50

measurement

24,3 or

t that you have

re withdraming st a rate gaster

he:irriqati n
af fectind

This

in responsé to rainfall and evapo~

transpiration josses OF other natural aischarges:

the high water leve
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_ f? A Yes, sir, And it jig in an area of rather sandy,

near surfaqe materialgs

Q And this wvater level down here in well number 7,

T?; - in Section 16, which alse was taken after ; period of heavy
-“ i3 g ?"i 6'
: L o
'fé i L rain, but op February 14th, 1967 would be at g Minimum periogd
L | ST,
Ty [ ol
SR e of rainfali»
..;': i,é | N—
o A This ig Correct,
. L8 . 5
L = Q So, we have no actual knowledge then of any decline
= ,
K ] e of the water level in thig particular area?
te E .
gg A Not in the area of the lake, no, sir, g1y Sure there
E8 - —
b have been or if not, there wij} be some in this north extension
2
S
CE z of the irrigation district, 1 have no historicalwrecords in
: > J
tea cz>
L8

e this irrigation area, I don't know, But, 1'p Sure it wilj,

Q You don 't know how long these irrigation wells have

Q Now, Mr, Reed, on your exhibit‘showing, entitled

"The Grounleater Conditions", this line that comes around on

A Yes, sir, I'm Sorry, it'g not identified. That's

£ 1 an oversight, That is the 4120 contour, :
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Q . S0, anything to the west of that is at the level of

the high waterrmark in the lake and anything east of it is

above the high water jevel in the lake?

R Yes, Sir.
Q Now, you have heard Mr. Lovelace testify, Mr. Reed,

that he had some aerial pictures of this lake:that were taken

pefore and aftexr the July rains, and that he couldn't detect

any eSSeht’alrdifferences in the level of the water in the

as I understood your testimony this morning,

lake. NOW.

during periods of high water levels in the lake, there's

probably 2 flow of water from the lake into the Ogallala forma

tion,ﬁand it would be between this forty-oneé =~ 1t would be

to the soutn and west of this 4120 foot iine, is that correct?

A Would be between the two 4120 foot 1ines and south.

o  And south. well, would you guppose then, if he dianit

detect any differences in the levels of the water in the lake,

- pefore and after the heavy July rains, that was the period in

which the water was flowing from the lake to the south?

A This is very probable.

Q And then if water levels decreased in the lake,'and

oing in,

evaporation takes place fastexr than the seeps are q

then the flow wouid—be pack in the other’direction?

A yes, if the water level immediately”adjacent to the

lake is higheX than the pottom of the lake, YeS: this is true.
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“between the flat bottom of the lake and the bluffs that

‘water surface in the lake and may occupy this elevation only

Q Well, it couldn't evaporate out of the formation

if the formation was charged by the lake during high water

level?

A That is true.

Q It would have to flow back?

A That's correct.

Q And you héve a hydraulic flow then, from peiiod’to
period?

A This is true. The critical elevation at which

seepage begins to océur is one of the things we don't know.
There is undoubtedly a critical eievation'abové which seepage
begins to take place. This is something wé can't answer.

0 Now, this high level mark, 4120, how does that
appear on the surface, Mr. Reed; dées it look like that's the
highest the water ever came up on the bank or is that the placs
where the:vegetation quits growing, or just what is that 41207

A The 4120 is actually the outer limit of the

evaporates on the surface. It's the point, the break .in slope
surround the lake, It is the apparent maximum elevation of thd

for a short period of time,

Q Does it look like its been up to that point recently?

A That, I can't tell.
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Q You can'ﬁ tell?

A >No, sir. The photographs taken after the: heavy
rains of this summer, did not reach that point. I think this
might clarify that sone. |

MR. MORRIS: Excuse me, Mr. Reed. If you're goind
to refer to one of these photographs,)let's have them marked
as exhibits, please.

{Whereupon, Applicant's
Exhibit 6 and 7 werxe

marked for jdentification.)

A We only have one COpPY.

. MR. PORTER: -Deo these two pictures reflect the water
levels both before and after the rains? ‘f”

A No, these are of the same dates, actually they are
dated July of '67. They show the high water mark which is
below this bluff and the edge of the water, at that time.

Q | (By Mr. Nutter) Well, Mr. Reed, is there any
relationship undergrdund‘between North Lake and‘East Lake,
Middle Lakeiand South Lake? Would there be any interconnectior
or any hydrological connection there?

A The evidence-at this point would indicate there is
hydraulic connection between the four individual lakes and an

area in petween. As I suggested this morning, this may be

all part of one large,hydrologic system, involving ground watexn

L
discharge and surface water discharge into the lakes and ground
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water

discharge out of some of the lakes put perhaps not all ©

them. and I saYy that for the yeason that we have a very narro

outlet as_the record shows, as$ the data shows, 2 very narrow

outlet for poor quality water to escape this area. That would

pe between well s and well 8. and if the nydraulic gradient

-does jndeed dip to the west as the data su éeété]wit‘canlt_godh,

to the east. This may pe at one complete closed system, I

can't answer the question.
Q A1l four lakes

are within the 4120 foot contour: is

that correct?

A Yes, 1 pelieve they are.

0] Now, we know that there nhas

Leen contamination of th

some number of acres tO the

watexr by this lake in south and

east but without additional holes, VW€ don 't know how maﬁy

acres

put, is it possible, Mr. Reed -~ Now, this

1ake has been

there at least.

for probably nundreds of thousands of years:

Is it possible that

there Was no contamination of any waters

outside of the lake bed itself, during a period of time when

the

water jevels were higher in the Ogallala and prevented

the migration grom the lake ped to the formation?

A yes, sir.

Q And that this results in contamination‘which apparen 1y

at»this time doesn't cover too terribly many acres but this

contamintion had resulted from witbdrawals from the ogallaia
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formation and the 1owering of the water table, and the

¢ohsequential flow from the'lakebed jnto the formation?

A 1 think not oR the withdrawal of water, Mr. Nutter

because, I don't pbeliave:, 1 have not made calculations but, I

nave made similar calculations. I think it would be rather

gifficult to extend aﬁy major zone of influeﬁce from the

existing jrrigation wells out to the south edge of the lake

Q put, we do have wells in here that are withdrawind \
fyom the ogallala formation and they are within a contour line
which is 4120. Théy are inside“%hat 4120‘foot contour line
and they axe lower than the high water level in the lake?

A Yes, sir, this is true. This is true. The path, th
position of the brackish water in the Ogallala, whatever it
may have peen before these wells were drilled, ijf it has not
already been changed, will undoubte&ly pe changed by imposing
this discharge pattern upon the reservoir, and changing the
nydraulic gradient.

Q Well, two things could change that gradient, couldn't
they, Mr. reed? Either withdrawal of additional waters from
the Ogallalay that can change the gradient?

A Yes, Sir.

Q and leaving the lake as it is, under natural conditiofps,

e
§('\ N 7 2ot

or sheddiné'ofonf the water from the Oogallala and jncreasind
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the input into the lake, could also change that gradient; right
If ydh raise the head of the lake?

A Yes, if you raise the head of the lake any substanﬁia

émount it Qggid; &e;. VI £ﬁiﬁk yéu Qéuld‘ﬁave to raise it
quite a ﬁumber of feet to have any material effect on the
hydraulic gradient, at distance.

Q Wéll, I realize that.

A Because of the head loss.

Q The head loss?

{:

A Yes, sir. That's correct. \There is another factor
that ﬁay be involved, to answer your question. In the first
place, this is not an unisual situation. This is the usual
relationship of ground water to a playa lake in West Texas and
Southeastern New Mexico.

Q i realize that,

A Additionally, there ma& have been historically
declines from the water level from the natural causes, changes
in the climatic pattern, this has happened in many areas of
West Texas and Southeastern New Mexico.

This discharge of

brackish water into the Ogallala may be of 6nly a hundred years

age, “it may pe a hundred and fifty years. It may be dated by

times at which the water levels in the reservoir from natural

This we don't know.

I
LA,

causes has declined.

?

1

Q And it could have been an equilibrium, prior to the
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' the discharge of water in the irrigation wells in Section 23

time that these wells wexe -drilled, these wells were the
cause for the migration of the water in the lakebed, too?

A I don't believe, if I understand your queéﬁion, I
don't believe the irrigatioﬁuhas caused’£gémbrackish water we
see in test ﬁole number 5,

MR. HAYES: Go through that again.
A I said, well, maybe I better back up. I have not
madé any calculations to establish but it would be hard

for me just from the witness stand to say or to visualize that

haslbeen the approximate cause of the high chloride—high
sulfate concentration in test hole number 5. think this is
a natural problem, unrelated to human endeavo:. This is my
opinion. Now; as I said, at whatever positiog this brackish
water had before the development of the irrigation, if it hasn’
been changed already, it will be, if they continue pumping.
Q (By Mr. Nutter) And the more that is withdrawn,
the more likely the migration will take place farther south?
A Correct. It may already be there or it may be in
the closed basin which could be opened up and made into a
discharging basin by the development of thisrirrigation water.
if it had been initially & closed ground

This is possible,

water basin, which doesn't happen too often.

Q Now, we take a situation Mr. Reed, like we have

t
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around that gedar lake over there in West Texas, I believe
there are several‘hundred acres ox several thousand acres

around that lake?

A Tens of thousands of acres.

Q That has been contaminated?

A Yes, sir.

Q Has this been due to a éhange in the climatic

conditions or has this been due to the withdrawal of the
Ogallala water and the lowering of the water table?

A Neither one. This has been due to natural discharges
from the lake into the dround water zone.

Q During periods of high levels in the lake?

A Yes, sir. ‘There probably is very little discharée
back into the lake from the southeast side. There is constant
discharge into the lake on the updip side,

Q I see,

A But, this halo of brackish water extends out a
distance of Z0 or more miles; and 1is quite extensive., There
ha been no irrigation in the area because if has always been
a brackish water area. And, even though ﬁhere have been changs
in the water levels naturally, this in my judgment, predates
anything we could put our finger on..

Q In other words, in the Cedar Lake area, this predates

man's activities in the area?
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A Yes, sir. B

Q But, we don't know for sure that thisycontémination
here predates man's activities?

A Well, I feel that it is, yes, sir. Insofar as the
test hole data is concerned, adjacent to the lake, yes, sir,
I do.

MR. PORTER: Is Cedar Lake being used for brine
disposal?

A Cedar Lake énd McKenzie Lake to the south of it are

‘being used for brine disposal, yes, sir,

-

MR. PORTER: How does Cedar Lake compare in size

with this one?

A Cedar Lake has a surface area of 6850 acres and
McKenzie Lake is about 500 acres, as I recall. I have not
measured McKenziz Lake. I have measured Cedar Lake,

Q You don't know what the discharge is into these
lakes, at the present time?

A No, sir. I do not.
.MR. HAYES: Now; in this survey in the lake around
there, did you all drill any water wells?

A Four of them, yes, sir.

AN

MR. HAYES: And you just drilled until you got
water?

A We drilled, test hold number 1 was drilled to the
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base of the cretaceous,
MR. HAYES: Explain that a little more clearly?

A The cretaceous is an oldér formation, it occupies
just this small area in here, and the water in the basal sand ‘
is the bottom limestone shale sequence, and in this case, it's
deeper than the Ogallala.

MR, HAYES: How deep did you drill that?
A 'As I remember, it was forty-one some odd feet.
Where did you hit the water, your first

‘MR. HAYES:

water?

A Excuse me. We drilled to 92 feet and the wafer was
92.6. A very small amount of water.

Q And was this sveet water?

A Yes, sir, it was.

MR. HAYES: Where did you find your con£aminated
water?
-A In test hole four in the northeast corner of the
forty, quarter-quartex section 2,
MR. HAYES: 'Okay.“ Now;'where did you hit your bad
water? |
A 36.7.
MR. HAYES: And did you hit any more water?

A No, sir. That's all we got., From 3€.7 to 58 feet.

MR, HAYES: In other words, you didn't go on down to
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there. that‘%

: Pt - MR. HBAYES: And then that one over
o
. s contaminated and everything. jt was an old well, you didn't
T P ; :
oo™ i arill that one?
-3 ; €3 :
N - [
A No, the only two that are =7 Which ‘oné 55 this now.
s pred ®]
o g2
L PN Mx. Hayes?‘
: P \ ~
c e MR. HAYES: The one over there where you have the
| = gsweet water: did you all arill that, toO» you pointed to it
- e ; N
- E? ovexr here; 1 believe. where is the one you were gointing to
)
. a3 here?
S o
E cdg A This one right here, and this one.
vl .
B MR. HAYES: 1s this an old prackish?
z
o8 = A No, we drilled this. It was brackish. We drilled
>
et z
3 this one and it was good.
z .
(V) — o
v % 2% MR, PORTER: zou drilled tWO prackish wells?
3 38 g
4] A yes, and two good ones. And one was cretaceous.
e
z; MR . PORTER: Myr. NMutter: would you continue?
[« ]
o
Q (By Mr. Nutter) Well, Mr. Reed, 1 was trying to

y levels on your

et

and the wate

se elevations

correlate the

holes here.

tabulations of your test

A Yes, Sir.
n elevation of

t hole number 1. you have a

Q Now, on tes

tic water 1evel,

n the well, the level 18 sta

4160. The water i
14 be pelow th

of 82.6 which wou e surface?

A Yes, Sir.
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Q  You have the water level elevation then of 4098,
which corresponds to the 4098 on the exhibit?
A Yes, si:,wvrm”
ﬂdJ»”HAﬁé if we go to number 6. The last one; we have an

elevatibn of 41?7, and a wa£er level of .46 or .5, to round
it 6ff, and that would give us a water level of 4122, which
very closely corresponds to the 4123 on the ekhibité?

I used 4147.

A Well, I'm sorry. The measuring point,

sir, was 4147 in that actually. Yes, 41 -~ Wait a ﬁinute;
4148, The measuring point was 4148. And the depth of the
water was 25 feet essentially. That would yield 4123.

Q 41237

A That's correct, -

Q On the’exhﬁbit?

A Yes, sir.

Q And then it's on test hole 4 and 5, I have difficulty
correlating,

A All right, sir.

Q Take the elevation of 4123, in test hole number 4,
take the 36.7 feet off, we have a water level of about forty-
eight six, compared with 4123 as shown on the ‘exhibit?

A = The elevation that we used on thaﬁ well was €159.5,

These are some of the corrections that were made since last

week, Mr. Nutter.
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MR. PORTER: Does anyone else have a Question?
Mr. Utz? ‘ ’
MR. UTZ: You gave some figures on the chloride con-
tent of the produced water?
A Yes, sir.
MR. UTZ: We seem to be a little confused on that,
could you give them to us, again?
A 59000.

MR. UTZ: 59,0007

A Yes, sir.
Q ~ You had some sulfates tc, didn't you?
A Yes, sir, eight-twenty, bicarbonates, one—sixt&.

Calcium, forty-two hundred. Magnesium, eight-~thirty.

MR. UT2: Thank vyou, very ruch,

MR, PORTER: Mr. Reed, in that coﬁnegtion, isn't
this a greater contamination of ¢hloride than we found over
in thé Lane Lake that was the subject of -a prev.ous hearing?

A I believe so, yes, sir. I believe so. I believe
there we were talking about thirty-seven or eight thousand,
as I remember,

MR. PORTER: Does anyone else have a question? The
witness may be excused. Does that conclude your teét;mony,
Mr. Morris?

MR. MORRIS: Yes, it does, Mr, Porter, and at the
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appropriate time, I would like to make a very“brief/statemeﬁt.
MR. PORTER: Would anyone else like to make a state-
ment or comment in this case?
MR, MORRIS: Excuse me, Mr. Portef.‘ I wpuld’like to
offer in evidence exhibits 6 and 7, being photographs.

MR. PORTER: No objection, the exhibits will be

admitted.
(Whereupon, Applicant's
Exhibits 6 and 7 were
offered and admitted
-intc -evidence.)
MR. PORTER: Would anyone else like to make a
statement?

MR, STEVENS: Sir, my name is Norman Stevens, I'm
a partner with Charles Reed, we're operating in the middle
lane,and'wéfare currently trucking our water. 1It's very
excessive in cost, we have éhecked Mf. Lovelace's propoéal,

we have signed a ccii.cact with him,

©

Wwe have checked Ric
Engineering and we have checked Stoltz' contract and as far as
we are concerned as an operator in this area, this is the

most economical route for us to pursue. In addition, I would
like to say that we would appreciate any expeditious treatm@ht
that you can give this because if this can not be approved,

we have got to make other érrangements quickly.

Thank you.

MR. PORTER: Thank you. Mr., Morris, I believe no
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one else is going to ﬁave anything, 9° ahead.

MR. "REITER: My. Porter, 1'm Fred Reiter, with
Louisiana Land Exploration Company and I would like to jéin
Mr. gtevens' coriment , wWe have the same problem and %re solving
jt in the same way .

MR. PORTER: In otherx words, you want an answgr?

MR. REITER: we would sppreciate it.

MR. PORTER: Is thére anyone else before My. Morris?

MR. HOOD: I'm Mr. Hood from Midland, H. c. Hood,
agg_lfoperate in the areé also and I'm surprised that some of
the other operators are not here, too. This is a big concexrn
to all of us. Now, when you're paying the liftinq cosﬁs and
the operator is disposing of the wétef, the royaity-OWnér and |
the owner are free and cleaxr but this is é big problem and it's
something that we have to face smmediately. 1f you go down
there and look today, YOu might see 2 little dripping from the
separator put we have to get rid of it. With the Rice Engineery
ing éfoposal at about $8,000.00 a well for the system, it's
pretty expensive.

| MR. PORTER: pid Rice give you a date?

Mr. HOOD: I talked to Rice in June when i completed

the first well and they said they would get pback in touch with

me and so far, I haven't heard from them.

MR. PORTER: Could you answex that guestion?
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‘amplify it a little further. The Rice system has about 42,

MR. REITER: Well, I can't answer it but, I could

44 wells, épproximately forty plus wells in the system and at
about $8,000.00 a well, equity fee, will amount to roughly
$32,000.00 for four wells in our case. If and when their
devonian reservoir, into which they are now injecting becomes
saturated as it ﬁltimately must, then another devonian well
would have to be re-entered if it was available and if not,

£
L

0.00

(=]

a new well drilled, at a cost of approximately $250,0

to drill, at which time, every operator would be re-billed

in the portion of the share and would likely be another $32,000.00

a well.

MR.-PORTEﬁ: I believe we had testiﬁbny earlier this
morning, Mr. Lovelace testified that the trucking costs were
approximately seventeen cents a barrel. Do.you know what the
per barrel cost is in the Rice System? Mr. LéVelace, would
you have an answer to that?

MR. LOVELACE: Well, I testified this mcrning that it
would pfdximate in our plan of about three cents a barrel and
that is very comparable as near as I can figure out from
reading Rice's contracts and talking to the contractors on the
system, they have this large initiation tie-on fee of $8,000 . 0f

and then they have a monthly charge per well and over what I

compute the life of this field will proximate about three cent%,
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pased on studies of gimilar fields that are not.salt waterx

produced.

MR. PORTER: poth gystems would be trucking?

MR. HAYES: Yyou testifie& this mornind: it was abgut

geventeen cents 2 parrel. Where aid we get the forty cents

a barrei? 'WOuldrthat cone out of the othex hearing VWe had?
Have YOU guys heard anythind about that?

MR. HOOD: fFour cents js what Mr. stoltz will charge
to gransport for Yyou.

MR. HAYES: Four cents?

MR. LOVELACE: probably that is an jsolated case.

Because., the aistance they have to move it to get it to the

% disposal well, mos£ of these truckers tyuck on an—hourly pasis’
%}

3 As a matter of fact., they don't quote you 2 barrelaée'charqe.
5 :

g MR. REITER: 1 don't kno¥ it wasn't 2 bid but, I

understand when weé first had this problém, and we.checked,
there was 2 disposal well, the girst clue that we had to the

solutiony rhere Was a disposal well, I pelieve Mr. French owns

;¢ in the Gladiola field. That he will allow us to use it

cost us thirty—nine cents & parrel fyom our lease

1 in the gladiola field, %o dispose of it.

We still haven't got the forty cents?

that came from,




|
? , .
% - after the hearing.
‘ [ A - . 3
cin MR. LOVELACE: I1f I may saYy something?
[ S
e MR. PORTER: Mx. Lovelace.
) MR. LOVELACE: The cost of the hauling of the salt
o pase . -
1 :ﬁi water is bad enough. The attendant disruption occasioned by
e ; : ’ '
s ™ - the traffic over those roads are indirect -and added expense,
p o .
;: believe me. I don't know if you've ariven over those roads,
B Lo} o m— ‘
| ok [- L) .
e = lately, and 1 really don't know where the truckers are putting
; 1
! = . ,
- 22 that water but, the condition occasioned by this necessity to ap
".5: -: .; =
R e . . .
gg all this hauling is really distressing to the operators and
= . .
1 don't say that facetiously, it is a fact to consider.
z
o B
- z MR. HAYS: Do you susplicion that maybe all the watex
>
v i jen't getting to the well?
3 8 ' -
> 22 A 1 would say there may pe a drop or two to fall out
3 38
z ég of that truck, I don't know.
X =z >
- L4 w
¥ oG MR. HAYES: I don't suppose that that is why the
3o '
. % §§ pavement is flying apart down in that part of the country,
EE
T oe3 ‘do you?
» &8 A That could be.
8 %%
& 8% ‘
. o as MR. PORTER: = Mr. Morris, would you 1ike to make a
i 8%
, E Bx statement?
8 2%
e o Q-’
& T3 MR. MORRIS: I think a closing statement almost is
4 O -
o 9%
. 5 ;; super fluous put I'll make a short one, anyway, as is customary.
4 ¢
29 . . .o ’
a =% 1 would like to point out to the Commission that
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close of his testimony. pretty well sums up in few words,

‘quality and it will not matexially increase the area into

under Section 65—3-11, sub—section 15, it specifically has
the\power and the duty to regulate the disposition of water
produced‘or used ip'connection with the drilling for or Pro-
ducing of oil or gas OrF poth and to direct surface aﬁd sub-
surface disposal of such water‘in a manner that will afford
reasonable protection against contamination of fresh water
supplies: designated py the state Engineer.

Now, that statute does not say that jt's the duty of this
kCoﬁmission‘to jnsure that there will be absolutely n° contami-
nation. It doesn't say that tne prote;tion has to be absolute.
It says. nyeasonable pfotection.“ And that's really what
we ‘re talkiﬁg“abcut here,_what‘s reasonable under the
circumstances as we see€ them herxe today and in view of the

{ e
problemn that the operatoxrs in this pool have. 1 think the

questions that you. mr. Porter. asked of Mr. Reed at the

the overall gist of his opinion on this subject, that is. that
there will be some ihcrease in concentration jn an area south

of the proposed jake where there 1is already water of poox

which galt waterx will be distributed. 1 think jt hoils down

to this: That any pollution that we're talking about hexe is

diminimous. And eSpecially, it occurs to me that in the

final analysis, the commission here has to palance

the atility
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UQUERQUE,

‘we would very much appreciate a prompt action bY

'consideration and we'll rake the case under advisement.

-

and that is, obviously thexre is some uxrgency in the gituation.

the

Commission, approving the application. Thank your very,much.

MR. PORTER: you want 2 prorpt answer. I understand.

poes anyone else have anythind further tO offer in this case?

The Commiseion will take your request for promptness into
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STATE OF NEW MEXICO )
} ss
COUNTY OF BERNALILLO)
I, ADA DEARNLEY, Notary Public in and for the County of

Bernalillo, State of New Mexiéo, do hereby certify that the

foregoing and attached Transcript of Hearing before the

New Mexico 0il Conservation Commission, pages 2 through 45
were reported by me; that I, JOE JAMESON, Notary Public in and
for the County of Bernalillo, State of New Mexico, do hereby

certify that the foregoing and attached Transcript of Hearing

e 2 LA L sa <

before the New Mexico 0il Conservation Commission, pages 46

through 75 were reported by me; and that the same is a true

and correct record of the said proceedings, to the best of

our knowledge, skill and ability.

Witnéss our Hand and Seal this 25th day of Auqust, 1967.

////Zzgéa/ cxfjtziiaan/éégf~

Notary Publig

My Commission Expires:

June 19, 1971

ary Public

My Commission Expires:

June 25, 1971
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MR. HATCH: Case 3636 being/reopened at the request
of the Applicant, New Mexico Salt VWater Disposal Company, Inc. .
Do you care to hear the full style?

MR. PORTER: I don't think that's necessary. It has
been printed both in the newspapers and on the docket. At
this time I would like to call for appearances in case 3636.
Mr. Russell, you represent the applicant?

MR. RUSSELL:. I represent the applicant. John Ff
Russell of Roswell, New Mexico. ’A

MR. PORTER: And you have two witnesses?

MR. RUSSELL: I'il have two witnesses, Mr. Commissioner;
Mr. LeMay and Mr. Loveless and it may be of assistance that I
make a very brief statement of what Qill be presented and it
might expedite matters.
| } MR. PORTER: Yes. May I ask for other appearances
before you do that, Mr. Russell? Does anybody else desire to
present testimony in the case?

MR, HEIDEL: I am F. L, Heidel, Attorney at 'Law,
of quington, New Mexico and I reﬁresén£;a group of interested
individﬁals, residents of Lea County who are concerned with the

matter of water pollution and at this time we do not desire to

-- say intervene -- or make an appearance in the case. As the

case proceeds, we might desire to offer various matters for

consideration.
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¢ MR. PORTER: I see. Anyongdelse? You may prodeed,

Mr. Russell. | |

MR.. RUSSELL: if the Commission please, this case
has been reopened at the reguest of New Mexico Sélt Waterx
Disgosal Company in order to present to the commission sémé
néﬁ evidence which will reflect, we helieve, the possibility
of contamination of the'Ogallala as shown or brought out in the
prior heéring, was of a source other than the seepage from the
lake. I will have two witnesses; Mr. LeMay, who will present
test%mony from the exhibits concerning the geological data and
Mr. Loveless who will bring up to date his prior testimogy and
as to the need for sélt waier disposal in this area agd what
has been done since the prior hearing in attempts to. take care
of it. He will also teétify as to the evaporation studies
which he has conducted in this area.

Now the exhibits which Mr. LeMay has prepared, I
would anticipate that we would start with number 8 since
number 7 in theoriginql case was the 1aét one. HNow, these
exﬂibits, I would like to say, to a fairly large deqrée, are more
or less inter-related and I think it may help on cross examination
if we got them all -- testimony as to all of them -- because one
without the other is not going to be too helpful. So, I would

like at this time to have my two witnesses sworn. I might add

first that we do not have large size exhibits, but I do have a
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get for each of

anG Staff, so that you can go along as th

chaix?

W. J. LeMAY, called as a witness, having been £

sworn,

the members of the Commission, the Attorney

e witness testifies.

MR. PORTER: Would you sténd please and be sworn.

(Witness‘sworn.)

MR. RUSSELL: Mr. LeMay, would you please take the

irst duly

was examined and testified as follows:

(Whereupon, Applicant's Exhibits
8 through 12 were marked for
identification)

DIRECT EXAMINATION

BY MR. RUSSELL:

Q

Wwill you please state your name, address and

occupation and by whom you are employed?

A

My name 1is wiiliam J. LeMay. T am a Consulting

in Santa Fe, New Mexico and a partner in the firm

Geologist 1in

of LeMay and Stevens.

Q

Have you previously qualified to give expert

testimony before the Commission?

A

Yes, I have.
MR. RUSSELL: Are his quélifications acceptable?
s
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Q (By Mr. Russell) Mr. LeMay, did you testify in the
j-? original hearing?
f:%'u A No, I did not.
bl Q Have you had an opportunity to examine thﬁwtraﬁSCLipt

i

L
Fap ]

in that case and look at the var;Ous exhibits that were put
in there?

A Yes, T have.

0 ' Have you gathered some additional data and £mom such
data made certain 1nterpret§tlons which you have reflected
in the form of exhibits?

A Yes, sir, I have. I have gathered addltlonal points
and interpreted the area around North Lake from existing data
plus published information.

Q When, in your testimony, you may be using any figures,
points or so forth which are not reflected on exhibits or
perhaps in testimony in the .original hearihg, wodid you please
idéntify the source of that data or information?

A All right.

Q All/right. Now, I will refer you to what has been
marked- for identification as Applicant's Exhibit Number 8 and
ask if you will explain to the Commission what this particular
exhibit shows?

A Exhibit Number 8 is a sdbsurface strucfure map drawn

on the top of the post~Mesozic erosion surface, which in this-———




particular area is the top of the cretaceous or the base of
the Ogallala. The contouxr used is 25 feet. It also shows the
location of the four lakes and the position of the three wells

producing in the Sand Springs Devonian Field, being the Hill

and‘Mégéer Mumber 1 State 11; Trainer Numbeér 1 Kelce State and
the Sinclair Number 1 State Lea Number 40. ~

These wells have associated brine pits and I have
shown the projection of the cross section from the Trainer
Well with tﬁe-Hill and Meeker and Sinclair Number 1 wells, or
their salt water disposal pits projected into the cross section
running through test holes 4 and 5 which were the holes shown
to be contaminated on thé'previous‘hearing. Through a new
point, the Ash point, I call it, which was reflected in -1957
into the North Lake. .

The test holes have a datum which is identified as
the top of the cretacecus. I think the prévious exhibit by
Mr. Reed in Case 3636, showed a similar interpretation of the
North Lake area, but without the datum so that I-had no access
to his points. These points were picked off of drillers logs
and as I will show, the Ash 1957 point, was estimated from a
publication which I will‘be refefring to from the testimony.
This publication is a U.S.G.S. publication entitled, The

Hydrologic -Investigations Atlas, HA-62, which was -~ the work
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on the Post-Mesozic Erosion Surface, I have produced an
‘estimated point of 4152. This is within 5 feet of errér, I
estimate it from the;countours and the 4150 foot line passed
very close to this well. So that is where the point 4152

comes from.

SRR, G 2 7. O TS [P B, X9
E SR TLOIS k-t B30,

ridge surrounds Mr. Ash's point of 4152 because this poiﬂt is
an anonym?ule"high point. - The reservoir was identified as
cretaceous énd therefore, much of the ridge holding up the
South Lake is of cretaceous formation. There is also
additional control, 4139 from test hole nﬁmber 4 is a high
point and this point -~ I might point out -- waé picked because
of the excessive gypsum that was encountered in test hole
number 4 which is not characteristic of the Ogallala and which
is more indicative of cretaceous and could possibly cause some
of the local sulphate contamination in test hole 4 which has an
anonymously high sulphate contamination.

These datums and their elevations, the top of the
cTetaceous is explained in Exhibit Number 9.

I would like to go on now to Exhibit Number 10 and

11 which are tied together because they are calculations which

show the possibility of salt water contamination by the salt
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water disposal pits associated with the three wells in the

Sand Springs field.
0 Mr. LeMay, if I’may 5top you for just a moment ,
A Yes.

Q Mr, LeMay, I'm not sure that on all copies of the

Exhibits,“we have theAgolor,uuCoél

4

et

‘ouIdentify the lines

1%

going from top to hotton by number and color?

MR. PORTER: And also what is Exhibit 107? These
exhibits that we got weren't numbered.
MR. RUSSELL: They start with number 8 ang are in

order. Let me have ven i entify number 10 SO0 that they can

understand it. .

A Exhibit Number ]g is a diagrammatic €ross section,
AA.
MR. RUSSELL: 211 right.
A This is shown as the cross section identified jin
Exhibit g,

exténding from the North Lake area south and east

to the Trainer Disposal Pit. 71 have shown the vertical

exaggeration of ten ‘times in order to better focus any differenées

in gradients that appear in nature, but, this is the reason for

the excessive steep‘dips you see on the diagrammatic cross

section. fThe things that are brought out by this cross section

are the points of either entry or discharge from the ground water

into or out of the ground‘water_system, being the lake bed, the
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Ash 1957 point, test holes 4 and 5 which are projected4into
this cross sectién, the krine disposal pits, both éhé Sinc¢lair
and the Hill and Meeker Disposal pits which are at the same
elevation. So, they are projected at the same relative
position on the cross section, this being 4139. And the

brine disposal pit of Mr. Trainer, p;qigg;g@winwat:its-elevatioﬁ"”””"””ﬂwﬁ”

of 4145.

MR. HATCH: Excuse me, Mr., Russell. We still have a
little difficulty.

MR. PORTER: Let's go through the series and number

“them all.

MR. RUSSELL: Do you all have Number 8?
| MR. PORTER: Yes.
’Q IEyny. Russell) Would you go to Humber 9 and
identify that, please?
A Number 9 is the cretaceous datums which were used in
conjunction with Exhibit 8 to identify tﬁe top of the cretaceous.

MR. PORTER: All right. Number 10 we are testifying

from?
A Number 10 is a diagrammatic cross section AA Prime.
MR, PORTER: And Number 11?
A 11 is the possible brine velocity movements. And

Exhibit number 12 is the Ground Water Table Map.

MR. PORTER: Thank you.
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Q (By Mr. Russell) Now, go back to your Exhibit Number
— —10.
; ' i A Fxhibit Number 10 also shows the ground water

table, both accepting and rejecting thé Ash ﬁoint. Is the
- " dotted line on Exhibit Number 10. It shows the cretaceous,
the top of the cretaceous,’which is non conformith, which was
the mapping horizon for Exhibit Number 8. And it shows the
o possible gradients from the brine disposal pits to the test
holes number 4 and 5 which were shown at the previous héaring

e ... to be contaminated water, high in chlorides and sulphates.

- These gradients, I might mention, are straight line gradients.

They are labeled possible, because the movement of this water
- » SRR 3 ' is the subject of much speculation and I would iike to make

2 : ; - it clear that it is not my judgment that this is the path that

the water has taken to these wells. I am only showing it as

a possible factor in the contamination of these wells because

?

I don't think that anyone really knows or has a definite proof
of how these wells were contaminated and this is only one piece
of speculation that is supported by hvdraulic calculations and
distants gradient measurementi which are shown in Exhibit: Number
11.

Exhibit Numﬁér 11 is a -- actually a timed gradient
study which utilizes quite a bi% of math and at this pecint I
would like to bring up the fact that item P, there is a

coeffecient of permeability of a thousand gallons per day per
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foot squared, or this breaks down to a thousand divided by
7.48 &hich equals 120. This number is more or less a constant
whiqh was given to me by Don Akin with the State Engineer's
office -- hydrologist with the Sta£e‘Engineer's office. And,

it is really above ny scope of competency. However, it is a

figure taken from empericalwﬁeasﬁrements by théAU.S.étéTM;nd
it is valid for movement in’the Ogallala and consolidated
sedinents.

Using this figure, movements, regional movements
in the ground water table from 130 to 300Lfeet‘per year are
derived or at least universally accepted or generally accepted

by hydrologists and ground water geologists for the Ogallala

‘water movement.

The other faétors in the equatibn, \% equéls PI over
porosity in‘feetbper day, are the hydraulic head, item I which
is feet over feet. 1In this particular case being the difference
in elevatioh between the Brine disposal ‘pits and the ground
water table as measured in test hole numbers 4 and 5. The
other factor, the porosity, as it was used, -- 45% was the
figure usedvheré. I thought this was slightly high, however,
this is Mr. Akin's figure and as you can see by the equation,
this being in the denominator, the reduction in this figure,
lower porosity would cause a qguicker movement frcm the

disposal pits to the test holes. And therefore, I consider this
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to be a conservative figure in calculating the movenments, the
possible moveﬁents of the brine. Rather thhn go through the
calculations jn each case, I would just like to point something
out in this exhibit, what I have done, I have taken the formula

and vorked it out in feet per day and then transposed this to

e J

e

feet per year andrestimated from this Or éa&éulatedmﬁromwthis,
the time it would take brine water to move in a straight line
from the disposal pits to the jntersection of the ground water
table with the test holes.

In those cases where this possible movement was
withig_the 1ife, the produéing 1ife of the well, and before
the date —-- I think it's 9-67, the date that the measurements
were taken in testvholes 4 and 5, an asterisk was.placedvafter
the various well movements to test\ﬂoles. These calculations
show tﬁét it is possible for water fro@ the Sinclair pit to
reach test holes number 4 and 5. It is not possible for the
Hill and Meeker test holé pit to reach test hole 4, 1t is
possible for the ﬁill and Meeker salt brine to reach test hole
nhmber 5. 1t is not possible for Trainer Number 1 to reach
test hole 4, but it is possible for Trainer Number 1 to reach
test hole 5.

Q One minute, Mr. LeMay. You say it is not possibie
for the brinekfrom the disposal pit to reach a particular well.

you are referring to -= it is not possible within the time that
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the well was arilled and the date the test was nade?

A This is correct.
Q 1t is not possible for it to ever get there?
A No. NO. in fact if this js the movement of the prine,

these wells should pecome MOXe contaminated as the years 9© on

'morméfwleastnthis movement should reach the test holes: At this

point, 1 should 1ike to state one thiné toviﬁewCommission. I

would 1ike to emphasize.again that this js only a possibie

novement, it does require a set of geologicl conditionssin the

subsurface which we cannot measure., but would be anomalous Lo

what would be expected. In elaborating on this: I would'like

to say that the normal movenent of brine from 2 disposal pit

wouid he vertical. wWwhen this brine intersects the water table.

then the qradient'of the water table wouIﬁ take over the

mevementﬂof the brine and in this particular casey if the

movenent is regional, scutheast: the brine would move away from

the test’hole and not roward it.

I have to'interj'ct jmpervious strata petween the

ground water table and the surtface which would channel this

novement in a northwesterly direction OF yould have to be @

reversal, a 1ocal reversal in the qradient of the ground water

table for this brine to get to the test wells.

put, the exhibits were prepared only to shov a .
N ) /*_‘, PR

pility for this cOntamination with the set of qed&gg;gsgﬂﬁ‘

possi
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conditions and this .is not a probable or it is not a
definite opinion of mine that this happened. The 1ast and

final exhibit is 2@ summary of the reservoirs, the water
reservoirs in the North Lake area with the test holes identified,

the oil wells identified, salt water pits and also a contact

b et

2]

shown between the cretaceousmand'theAOgallele water aquifers.

1 riight says at this point. that I probhably differ

from Mr. Reed in that T extend the cretaceous aquifer over a
larger portion of North Lake and I would like to point out why

1 do this. ,

s

the Ash point, the 1957 Ash point, was

First of all,

j@entified as a cretaceous reservoir. ‘I think point’humber 4

was jdentified initially'with the Ogallaia and I think that
this 1is cretace6u5?because of the excessive presence of

gypsum in the characteristics of the formation, nore resemble

the cretaceous in the Ogallala.

this 1is also true. put, the

Test hole numbexr 6,
main body of evidence 1 present; is also a publication by MY .

Alexander Nicholson and Mr. Alfred Klebish, entitled Geology

Anda Ground Water conditions in Southern Lea County. This is

a report -~ groUnd water report number 6 from the State Bureau
of tines and,the date is 1961. In this report: Mr. Klebish
and Mr. Nicholson jdentified fossils which were collected in

Even though. the scope of their report was

the North 1,ake potton.

AN
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more confined to the southern section of Lea County, they did
have fossil identifications in North Lake which shows that the

bottom of North Lake was in the cretaceous formation. The

fossils labeled the lake bottom as cretaceous. I think that

this combined with the lithologic evidence of the evidence

of the drillers logs, the test hole data surroundlng North :”

Lake, makea this 1nLerpretatlon more valid because the
Cretaceous is a more extensive ground water aquifer in fhe
North Lake area than the dgallala. Although there are still
Ogallala points being the seep at the west end of the lake,
probably test hole number 1 and the windmill test hole number
5.

I fhink, when analyzingvexhibf: number 12 in
conjunction/w1th exhibit number 8, you can see the conclu51oﬁs
that I reached and I will ’ summarize these for you. If you
accept the Ash point, you have to accgpt the fact that there
is a steep ridge at the south end of the lake, and this
produces a gradient in the cund water table from the south
end of the lake into North Lake. The other point, I should say
there is another Ash point there in Section 31 which Mr. Reed
incorporated in his report, and this point has a level of
4166. This is the water level in Section 31 which Mr. Reed

used. However, he did not use the Ash point in Section 2.

Why, I do not know. But, the condition of the ground water at
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the south end of the lake with this ridgé would produce a
local gradient’reversal of the regional gradient in the local
‘gradient into the lake which would prevent leakage of the:
waters in North Lake out of the lake, at least to the south
end. I have shown on both exhibits 8 and number 12, that

the lake and area north and west of the lake, occupy a closed
depression both in the ground water contours and in the
éﬁntours'drawn on the top of the c¢retaceous. This would
suggest to me that North Lake was definitely influenced at -

a very early stage, at 1eést during the erosioen.period of the
cretaceous or the post-Magozole¢ period.

The depression was created in this area, the Ogallala
deposited, but this depréssion has persisted as a factor in
the existence of the lake today. Possibly many of the
questions or much of what I have done might be brought up in
the period of cross examination, but I would like to point out
just one or two other things, these:being test holes number 4
and 5, the contaminated holes, I don't b;lieve can be ascribed
to any certain set of conditions, a§ least in operation today.
Much concerning the contamination of these holes does involve
speculation and probably ~- my own personal opinion -- that these
holes were_contaminated a long time in the géologic past, we
are talking abo;t a million vears, during the pliocene, the

pliocene was a period when the Ogallala was laid down, so that
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you are given a large range of climactic conditions in which

' the Lake could possibly have been much higher and contaminated

the lake or the system or there could have been other cir-

cumstances in operation to cause this contamination. But, be

this as it may, I would like to make adpoiﬁtungeffégt‘thtr
test hole number 4 does have a ground water elevation of 4123
which would produce in itself a very small local gradient into
the lake and thebfact that this well is contaminatéd above the
present line of evaporites on the lake, or as we interpret it
the high water line of the lake of 4128, it is very difficult
to account for ground water discharge into the lake, subseguent
increase in concentration and\evaporation and the discharge
into test hole number 4 because of its present gfound water
conditions.

Finally, there is no exhibit to cover this final
point, but I would like to point out geologically -- and this
has been in discussion with both soil people, éeople with ﬁhe
U.S.G.S. and some of my associates ——-that in Playa Lake, by
this period of evaporation, discharge of water into the ground

water table, subseguent evaporation, that you are going to

collect solids on the bottom of this lake. We know that salt,
gypsum, calcium carbona;e, calcium sulphates, and, these, when
projected intd the subsurface after you get layer and:layer on

top of this when you get below, say, five feet, these layers get
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compacted and I think we know that this degree of compaciion

should serve somewhat as a permeability barrier to migrations

downward.

" This isn't true on the surfaéé, becauééwgypéum is
relatively solublg,,but, given enough time ~- and I wish there
would be test holes in North Lake or other Playa Lakes -- I
checked literature and i could find no case where they did
identify the lithology between the ground water table and the
surface Because this is tlie zone that probably deserves much
more study. I understand that the Air Force is doing some

research on this now, but I have no data to support this

opinion. But, it would be my opinion that with compaction and

time, that the concentration of the calcium sulphates and
carbonates would produce an impervious layer at the lake

bottom.

Q Mr. LeMay, you made one misgtake, I'don't recall the

exact wording, but you can rephrase it. That, as I recall, you

indicated thaﬁ because of the elevation of the water table in
test hole 4 and the high water line into the lake, that it is
more or less precluded the movement into —-- did you méan into
or out of?

A, No, out of. Yes, it wouldpreclude ﬁovement out of
the gradient set up in test hole number 4 into the lake which

would make it very difficult for the water to get out of the
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lake into test hole 4.
MR. RUéSELL: I have no further questions.
- | MR, POﬁTER: Does anyone have any questions of the
witness? AMr. Nutter.

CROSS EXAMINATION

BY MR. NUTTER:
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testimony here is based on the high in this cretaceous ridge
which you have drawn on your Exhibit NumBer 8 swinging across
the south end of the lake; is it ﬁot, sir? |

A Yes, this is true.

| Q ’ Well, how do we know that that well is producing fron

the crétacedus?

A Well, the well was.identified in Mr., Ash's reporf
as' a cretaceous aquifer well.

Q And Mr. Ash, at the time that he preparéd this report,
didn't have the benefit of some of these test holes which were

drilled last yeaxr --

A - This is true.
0 -~ in conjunction with this case.
A This is true. This is why his interpretation would

not be valid in the vicinity of NHortn Lake because he did not
have access to the test holes.

Q So, the only thing you can go by is the fact that he
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probably had a water sample and analyzed that water and said,

maybe this is cretaceous water, SO he picked a point there on
the cretaceous map.

A I don't really think so, Mr. Nutter, because I
really wanted to get hold of a Ogallala map, one that the datumsv
are already on them. I thihk that this would clarify a lot of
the siiuatidn, if all the test hole data were made available.
I did check the U.S$.G.S. in Albuquerque'and theyudo not show
the datums on their maps that éhey draw the Ogallala maps from.
n Sther words, you have the map, the interpretation but not
the data to go by, and this is because the majority of the
holes afe seismic shot holes and the o0il companies do ot want
to release the information to the general public because the -
public could see where they are concentrating their shot hgles.
So, 1 do believe that Mr. Ash did examine at least a’drilier&s

log or identify the cretaceous reservoir not frca the water

'sample, but probably from lithologic information, which I do

nd?fhave access to.
0 Well, from his point, you estimated that the

cretaceous would have a high~there of 40682 is it?

A This is correct, 4152.
Q 41527
A Yes, sir. He also showed a water level in that well

of 4136, pumping well.
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Q And in order to have that 4152 for the cretaceous
immediately south of the lake, you have to'swing a 4150 foot
line into_the area from the west, extend it clear across the
south end of the lake, swing it pack to the Qest’again,'aﬂa
all this is within the distance of two 4125 foot contour lines
',M that are 650 feet apart?
A VYes, 1 do.

Q And swing a ridge almost a mile long ac¥oess there

- within a 600 foot -~ it would be a dyke.

A 1t looks that way. I might point out test hole number

7] 4 with a 4139 datum somewhat supports the high position of the ’ p
ea eretaceﬁu53at the south end or at least, this would be the |
southeast end of the lake. It's a very sharp structure, I

miéht say accepting this point, YesS, sir.

D : - Q Well, now, is the water produced £yom that well
characteristically cretaceous water?

A There were no analysis of the water, on>the Ash report,
he did analyze some water, but he did not have an analysis of
that water. So, 1 really do not know if this is true oxr not.

0 Well, Mr. Reed in his analysis last yeary reported
tﬁat sulphates from that water were only 90 parts per million.
This is not'characteristic of cretaceous water, necessarily?

A Not necessarily, no. sir.

T Q As a matter of fact, cretaceous water in this general

o
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area would have chloride—sulphate conteﬁts of upwards of
a thousand parts per million.
A - Is this test hole number 4 oxr are yod referring to

the Ash well?

Q No, I am referring to the Ash well.
A Yes, sir.

Q Mr. Reed‘s analysis reports that it had chlorides
of 200 and sulphates of 90 which soundsAmdféwiiké“pGS*ibly

Oqallala water than cretaceous water, to me.

A It sounds that way. I was taking thatpoint completely
off Mr. Ash's interpretation. He did show it as a crcotaceous
aquifer point. Thig is identifiéd on the map and I assume

that he had probably a water sample as well as driiler's logs.

Q Well, how deep is the well, do you know?
A 1 do not, no. sir.
0 Now, in referring to your Exhibit Number g8, the

structure Map. you have contoured this on the top of the

post-Mesozoic Erosion surface -~

A This is correct.

0] -- or basic#lly,'this is Ogallala?

A This is correct.

0 And in Mr. Reed's exhibit nﬁmber 2 in this case, he

“has contoured on what he calls the pre—Ogallala point?

A It's the same point, sir.
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This would be the base bf the Ogallala?

Q
A correct.
o} on both of your exhibits?

A " fThey were.
what 1 thought.

And,‘eésentially; they

Q9 That's
cept that you ha
nd Mr. Reed's as

Gé”@iven~credence_to this 1957

are the sane exX
you mentioned,

point taken off of Ash's map 2@

you aid not?

for some reason;
A Yes, Sir.
0 Now, Mf. Reed's Exhigit Number 4 whichhié the cross
gouth on his

sections, peing from east to west and north to
cross gection AA Prime, ﬁhe north—south cross section running
e and down through Middle Lake. he shows’that

across North Lak

the -~

A I thi;k 1 have that here.

0 okay . 1f we refer to the cross-section and show the
cretaceous and the triasic as being thé bed rocks.in here,
underlying the ogallala formation. »As you extend the cross
gection from north to south, we show‘the ped rocks dippind to
the south; 18 this correct?

A fhis is correct.
s far as test

r 10, you got a

r Exhibit Numbe
e —- the elevatio

Q On you
hole 4 and-S and you didn't extend the bas n of
They would presumably dip to the

s anywhere therxe.

_ the hed rock
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south and off of the map, would they not?
A Yes, sir. You will notice in the south end they
go 4150, 4125, 4100; which shows the regional dip to be to

the south-southeast.

0] And the original dip would be to the southeast in =

that which is the normal dip of the Ogallala formation?

A That is correct,

Q Or particularly in Northern Lea County?

A Yes, sir.

0 Therefore, were it”not'for this high in the cretaceous,

the migration>of water would be from the lake béd'and into the
Ogallala formation and would migrate southward were.it-not for
the cretaceous high?

A Yes, sir. I don't think it would'migrate into
test hole number 4, however, hecause of the differences there

in water gradients established at the previous hearing. I do

say it would migrate -- without the ridge ---without the Ash

e

point, would migrate to test'ﬁélé‘number 5.

Q Well, now if we take test hole number 4, the water
level was reported at 4123?

A Yes, sir,.

Q The elevation of the well is 4159. Do you know how
deep the well is?

A Yes, sir. The well was drilled to 58 feet.
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Q My notes say 60 feet, Mr. LeMay.

A This is test hole number 4?

Q Oh, I beg.your pardon. 1'm on test hole number 5.
How deep was test hole number 5?

A 1 show 60 feet.

Q 60 feet? And what is the elevation of test hole
number 5?

A .4138.9.

MR. HATCH: Excuse me. They are referring to

Exhibits from the case that was oriqinally‘ihcurred. It is
reopened, 1 think it is incorporated. would the commission:

officially incorporate this case 3636 reopened into the

.original case 3636 and the orders?

MR. PORTER: counsel for the Commission has requested
that the record for the pravious case be made a part of this
record. 1s ‘there any objection? The record for the previous:

case will be made a part of this case.

Q (By Mr. Nutter) The elevation wWas 41392

A -~ Yes, sir, 1 have 4138.9; correct.

0 And it is pbottomed in the cretaceous, VW€ don't know —
o

how far into the cretaceous. That would mean that the
cretaceods was apparently 4079 ox would be -~ where the well
was bottomed would be belov the base of your exhibits here.

A Correct.
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distance or the time it would take water ﬁo move, is this the
total émount of water or wouid this be the first drop of water?

A The first drop, sir, this is‘minimum. Thisdis
minimum water just when it hits the well. Those are your
figures.

0 And these are under ideal imperical formulas without
any obstacles in the reservoir that would impede the flow of
that water? |

A Correct.

0 You also mentioned that ip order for the groung waﬁers
to move in this directi;n} there would have to have been sbme
impermeable layers between the surface of the ground ang the
base of the Ogallala that would cause the waters to move
northwest?

A Thefe would have to be some circumstance that woulg
differ from the regional because the<normal path of brine would
be straight down. Once it hits the water table, the &ater takes
over the gradient.

0 "And then it moves to the southeast?

A That is correct.

Q Is there any other evidence of any impermeable layer

in the Ogallala formation throughout thig area south of the

Lake?
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A No, sir, I don't think there iS'anyueVidence‘oftthe ‘
subsurface mythology of the arca: As. 1 pointed out, I think,
in my testimony: and labelind of the exhibits, this is ole‘
possible and it is an outside chence. It is not —-

Q As @ mattexr of factAit wasn't even a pfobability,
jt was for -~ maybe even a slight possibilfty.’

A That-is correct. It is within the realm of
possibility.

Q If all the circumstances Qere right and if you had
this impermeable layet whicniwe don't know to'e“*st;'and if
there were no obstacles to impede the flow of water, then -
from three to eight years, first grop -— three to nine years,
the first d4rop of water could have gotten there?

A ves, it takes a lot of extenuating cironmstances,
to produce this condition. And that is why the odds would

certainly be against it happening, but it is 23 possibility and

* 1 thought it should be prought before the commission because of

the difficulty in explaining'the contamination of test holes
4 and 5. 1 don't see & logical explanation, ox any overpowering
body of evidence which points to any way these test holes have
pecome contaminated. |

0 Well, if it's possible to have‘a{ﬁyke a hundted to

two hundred feet wide extending & mile, it would also be

possibre for the cretaceous to be just standing there as a’
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little pdimple and the water just moving around that

pimple,
wouldn't it?
A It's possible. '
Q It would be just as possible as the dyke?
A - Yes, 51r, I thlnk that test hole number 4, where T
took the cretaceous, at 4123 -- I'm sorry -- that's the

led to support some kind of structure at

the south end. I, myself wonder about the Ash point because

Jit is g0 - WOUS, "but if you aren't, you have ito show this

type of interpretation.
MR. NUTTER:» I believe that's al]l.

MR. PORTER: Does anyoﬁe else have a queStion of Mr.

LeMay? You may be excused. We will take a very short

recess,

(Whereupon, a short recess was taken).

MR. RUSSELL: If the Commission please, I have no

additional exhibits. At this Eime, I would like to introduce

into evidence, Applicant's Exhibits 8 through 12 inclusive.

MR. PORTER: Are there any objections to these

exhibits being admitted? They will be admltted

(whereupon, ‘Applicants EXhlbltS 8 through 12 were
admitted into evidence.)

MR. RUSSELL: I would like to call Mr, Loveless,

MR. PORTER: The recofd will show that the witness




]

30

has already been sworn.

CHARLES LOVELESS, called as a witness, having been first

duly sworn, was examined and testified as follows:
DIRECT EXAMINATION
BY MR. RUSSELL:
: Q Would you pléase state your name and adafess?
‘:i;ﬁ ;;'J . A Charles Loveless, Roswell, New Mexico.
'ﬁ;i}E?; ' ) Q¢  And you are theiapplicant in this case, aré-you-nét?
S ‘ A Yes, sir. | | |
Q And President of the New Mexico Salt’Water Disbosal |
B Conmpany? | |
:«i : A That's right.
’Q Now, M?. Loveless, would.you run through the

— B Ie

differences and factual situations since the pridr hearing as

to what your operations have been, the need for the service,

what has been done in that regard, how you“plén to conduct

your opérétions and - the controls you suggest to insure at.the -

earliest pégsible moment if there is any  additional contamination?
A I would like to say at the outset, for the Commission's

sake, that I think they should note the candor»of our witnesses

in both cases, as a demonstration of our good faith. We certainly

do not‘want to do aﬁfthing that will be adverse to the best

intefests of the land owners, the surface owners or anyone

else concerned in the multiple use of this land, and that
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capacity which we will utilize,plus additional capacity we
expect to have in the future if we are to serve the demands
of the operators in 10 South 33, 10 South 34, 9 South, 34 and

goodness knows where else, because the whole area is expanding

.at an exponential rate. It would new appear that the so-called

Vada-Seminclec-Embe c¢omplex or the Bough C production zone may

cover four or five townships and this will require a. large
additionél capacity for the disposal of o0il brines, whether

we provide it or someone else provides it. I can say thét we

‘have daily applications from unexpected sources for  the utiliza-

tion of our syétems and I am sure'as‘Messrs. Johnson out herxre
will eﬁpléin’to you, that the réte at which we have had to
expapd is faster than we can get supplies from the manu-
facturers ofléur pipe. Be that as it may.

I would like to point out something else in
connection with this application.‘ I think that we are all
aware that there has been a reasonable doubt raised as to the
situation existing around the lake insofar as the salt water
that has been detected in the test holes, is concerned. Our
witness has testified that it is probably only remotely
possible that the ‘diSposed waters in the Sand Springs Pool
did in fact invade these test holes. But, it would also be

followed that if they did not invade and contaminate the test

holes, that the waters that have been disposed of in the Sand
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Springs Pool, must certainly have invaded the:fresh water
aquifers. To what extent, nd one would certaihly want to say
and I certainly would not want to impugn or indict those
opefators because they were doing something that had been’
practiced by everyone else.’ ﬁqt, I would like to point out that
- because we know that there has been salt water in the Ogallala
because of some source and because of the uncertainty of that
source, it is my proposal to drill additional test holes.on the
rim of those lakes for early detection and festing every 30
days would, certainly iﬁ my opinidn,and I hoéé %n yours, not
"jeopardize further(the land owners; the water users and other
«concerned parties.

Q At that point, Mr. ioveless, will you start and explain
to the Commission your actual proposed operation of getting the
water into the lake?

a We have or will have,in fact, it is partiéily
installed, a main trunk line from about 10 miles north of the
Trainer Well in the Vada Pool, which will pass within a short
distanée of the east rim of the North Lake ané it is my proposal

that we be permitted to divert not to exceed 10,000 barrels per

» day into the Lake on a metered basis and on a controlled basis

and that we add additional test holes to those already in

existence and that adequate security devices be placed on the
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surface to jnsure no tamper it with the test holes py either
the states providing'a means for sealing those wells oxr to
1ecklthem. And; that the Sﬁate have aqcess only to the test
holes which we would provide the econonic arfangements-that if
the State would like te send a retained engineer ox someone
of their choice, tO test these holes every 30 aays, and take
the water to the laboratoxy for thei? own testing, at our
expense, Ve would be happyY to‘cooperate on that basis. Also;,
to drill in case of the test holes as the State%srengineer
might feel it is essential to detect an early warning Or an
early detection of the system from any moving of the waterxrs
from the Lege‘into the Ogallala formation.

In that connection, 1 believe that the testimony in
the earlier case shows thet the bottom of the lake, at least
the evaporites cover approximately 158 acres. As you knovw,
;hd by your authority. 1 have been conducting iined pit
experiments atilizing measured waters in the south end of the
Enbe Pool, and, of:course, it 1is of general knowledge'and mnch
data is available to the effect that we probab1y~have as
excellent climactic gituation for the evaporation of water as
there is in any oil producing area in the United states. Aand
we have,found, after about seven months of experimentation,

ghat the rates of.evaporation are such that if we were to

introduce 10,000 parrels of water this morning into the North




Lake, it would not reach even across th

all evaporate over that 158 acre expa

looked at the lake

may have put water in it and

that, but, it has been ny obser

a year that I have been work
is there water in it except

about a

disappeared pretty yapidly.

no stretch of the imagination;in the

possible for 10,000 parrels

pottom of the lake because.

acres of that lake can evaporat

month ago, 2 small amount of mois
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e lake pefore it would

nse. NoV; T have not

in the jast week and phe recent rainfalls

perhaps Mr . Johnson would know
vation that guring the nearly

ing around that lake: I -- seldom

after rains. 1 pelieve I noticed
ture in it that

But, what I am saying is that by
sunmex months‘couldit be
per day .ever to traverse the

pased on our observation, a 158

e up to 50,000 parrels per

day during the month of June, the surface.

water depth gauges in th

twice a month OY once a month at whate

Commission would feel would insure th

were not in the 1la
putting them there,
be done in th‘
expect to withdraw or this

there should appear to be

Y »
in any of the test holes.

so, that by taking certain predautiOns, by installing

e lake which couid Le read weekly OY

ver interval the

at the excessive waters

ke either from naturai gsources OX from Our

1 cannot see€ how any further damage could

e area of this North Lake. certainly, v€ would

right to pe withdrawn from us if
any contaminatidn from any source

1 think that the people who are
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ranching around the lake would tell you that the lakes have

no value for 1ivestock waters for the simple reason that the
brines in the lake when they do contain water, exceed 79 to

80 parts -~ 79,000 parté per mwillion, chloride; My . Tipps,who
is the sﬁperintenéént for Mr. Bogel on whose land or whose.
leasé@ iand, half of that lake ‘lies;, states that now that
fresh waters are availéble‘tq the l1ivestock, inthis opinion,
there would never be any occasion when 1ivestock would attempt
to drink any of the water. And, we would, as a precaution,
construdt an inﬁermediate pit between the pqint where we took
the water tO jnsure that no oil films carried into the lake.
In other words, we would prOvide oil traps ahead of thec« |
aﬁfxueﬁtwintb'theibake. Q

é - Mr. Loveless, would you give a 1ittle more detail
as to thé testing you have done to determine the rate of
evapmration to correlate into the jake, how you conducted
evaporatibn?

A Well, our closed or lined experimental pits are
about 3 miles west of this North»Lake. We are metering into
these lined pits on 2 daily‘basis from ohe of our pumping
facilities‘which is utilized in connection with our main
disposal systemn, at measured rates to determine the capacity of

these lined pits to evaporate salt water. At this present time,

we are'introducing about 60 barrels per day jnto these
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evaporative pits which have about 9,000 square feet of
surface OF about 2 fifth of an anchor SO that the pits are
dispOsing”of:the water at that rate.

if you translate that into 158 actes, 1iterally: it
rranslates into 68,000 parrels per day in the month of
June, which we realize, of course: is the peak month for
eVaporation in Southeastern New Mexico. puring the winter
months, at the phottom, I pelieve at the ﬁitter.lakes,.the
Fish and the‘“ﬁldlife conducted an experiment over nine years.
on a daily measured pasis in shallow pans: evaporative pans
during the winter months) and the rate -~ the 1ow rate is about
2.6 inchee per month. ‘and even at theklow yate in that playa
lake . still 16,000 parrels per aay QOuld gcarcely deht it as
far as accﬁmulatinq water in that lake.

Now, this is_not to deny thatvif you had an unusually
heavy rainfall, whiCh I'm sure‘Mr. Johnson has observed out
there in‘gears past, you would accumulate more water than that
in the lake, put, at the same time, I think we woulé?certainly
want to establish some jevel figures that when the lake daid
exceed a certain 1imit, we would stopP putting water into it
to safeguard any chanee that water would move horizontally out‘
of the lake jnto the shallow beds around it.

0 Mr . Loveless: in‘addition to your application to

the Commission,fwhat have Yyou done to get permission of the

'
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| o
e lake for the purposes you suggest?

gurface owners to use th

N

v A Last year: in september and October. application was
= : made toO utiiize this l1ake to“acquire a commercial lease from
the Land Commissioner, for use of

), .
thiis lake for water disposal

and that application ;s pendind in the commission office.

is land that 1

s owned bY the State. jen't it?

Q That

- _ A yes, it is.
Lo , MR. RUSSELL: 1 have no furthex guestions.
T LS :
MR. PORTER: 1s that an applicationwby'the New Mexico

E - salt Water pisposal company?
E ' A 1t is by on€ of the stockhoiders.
. MR. PORTER: In his nane?

A Yes.

MR._PORTER: vhio applied'for that?

' . Norman gtevens.

MR. PORTER: Norman Stevens?

o A "Right.
4R, RUSSELL: Was he oting on behalf of £0€

) ? corporation when he daid that?
i N .

’ : 2% No,Itthmnk.not. He was probably acting on self

economic self preservation. This was prior to

preservation,

the tine that any visible mean

s for econonic disposal of water

o was apparent and he was simply rrying to find a way to do it.
MR. RUSSELL: No further questions.
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A Suffice it to say,that application was on record in
the Land Office last summexr.
MR. PORTER: Does anybody have any questions of
Mr. Loveless? Mr. Nutter?

CROSS EXAMINATION ‘

BY MR. NUTTER:

Q Mr. Loveless, in the event this new hypothesis:is
true, thexe is a cretaceous ridge running east to west along

the south boundary of this lake and the migration of water

e
o

to the disposal pits south of the area, have been to the north

west, then we should suspect that as you went further south

towards the disposal pits, you would encounter moréVSaliﬁity_
in the ground wéter; is that correct?

A | I should imagine, Mr. Nutter, that you wﬁuld. Because --

Q If we took test héle number 5 on Mr. LeMay's Exhibit
number 8 and extrapolated a line from left ﬁo the Hill and
Meeker :gite and then to Mr. Trainer's well and drilled a row
of test holes), we should get inc¢reasingly saltier water as we
went fariher away from the lake.

A Yeé, if the brine from the oil field operations dia
indeed go into the Ogallala formation.

Q And that is the only way the water can be salty, is,
if Mr. LeMay's theory is correct?

h Well, what you are saying is, if there is a cretaceous

bN




‘ ' 40

barrier then the only way that water could have gotten into
o ~test hole 5 —— I know -- let me say this, I'm not qualified

it's

- Mr. Nuttex, put I do believe that in geolbgical times,
possible for that water to have been -- to have gd%ten in to -
e from

the test holes from other ways and to have been ther

geological times.

Q Well, that gets pack to Mr. Reed's theory that it

7 has been occurring over hundreds of thousands of years.

e ‘ A Well -- I believe it was his testimony. It could
~have been there, could have been the static cohdition. In

P other words, to answer your question categorically, I would

- not know whethex if you started a gradient of test holes,
checking the gradient through test holes, between test hole

(2581 | ’
» , 5 and the Trainer pit or the Ashmon-Hilliard pit, that you

would get a progressively greatex amount of sait water. I

i just can't say-
0] This theory -~ if this is where the water came from,

where the salinity of the test holes came from?

emote possibility that that

this is
A  Yes, 1 assume if the r

water did get to the test holes is true, then, you would
expect a diminishing salinity in the direction of the test hole

from the --

Q Because Mr. LeMay said these calculated times are

for the first drop of water to get there.
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A Right.

Q And as you went further south toward the pit, you.
would get two drops and three drops and;finally many drops?

A; Right, right.

0 Would you be willing, in the event the Commission

approves your application -- would\you be willing for the

approval to be contingent on finding that there is increased

salinity as you went farther from the lake?

A Well, if you are saying that your decision woula be
e was a

hinged 100 percent on the question-of whethexr ther

salt gradient in that direction, 1 would say that because of

1 me that your decision

the -- I mean, 1 would hate for you to tel

1d hinge on that one bit of data.

@  This would be the evidence that would substantiate

wou

Mr . LeMaY's theory of an impermeable cretaceous dyke across

here, wouldn't it?

A No, I don't think it necessarily would because, as

I say, that brine could have been deposited in there through

other means of geolsgical times. It could have been existent

a was different from

there when the topography of the whole are

what it is ndw.
Q Well, if for that reason, there is no reason to

consider ‘Mr. LeMay's argument?
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i A othexr than thot his is an observed bit of data based
on Mr. Ash's point and mine would be based on supposition.

Q But whether all of the salinity down closer to the
lake was the result of the disposal into tﬁe pits or hot, you
;} : should have an increase in tpe ped of water as you went toward

the pit or an incréase in salinity as you went towafds the

b3 ' pit?

g A Well, 1I'm just hot in position to say that
geologically. | '
Q you wouldn't be willing for your order -~
U A Well, % would be happy to drill you some test holes

ek

out thefe for the sake of science. to see and happily hope that

- it aid demonstrate your thesis. although, 1 would say that the

" odds tha£ it did are about as remote as the odds that the

Trainexr water did get into those test wells.

e Q go, the odds for the contamination coming from the

Loke or some other source; would be equal to the odds for it

to be coming from these wells,ﬁand therefore, if you-did not

— find salinity. then you would say it came from some othex source?
A well, I shoulad think sO-.

MR. NUTTER: 1 believe that's all.

MR. PORTER: Does anyone else have any questions?

MR. HATCH: I have a question.
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_ MR, PORTER: Mr. ‘Hatch.
L CROSS EXAMINATION
| By MR. HATCH:
say that the New Mexico

! . ‘-_-?-,;\ . ‘\
T 7 7
‘:’T.j< - ¢) Mr. LovelessS: did you
salt Water'Disposal Ccompany has the right now to use the lake

for diaposal purposes?

No, we have not.

A We have sinply made that
uch if

application for a commnexc

jal lease to. be utilized for s
the commission were to grant usS +he right to dispose-wategﬁxw

}.M in there.
' Q "Ig that application still good, I mean --

o A Well,
on a pending application in yo

and, I don't knoV¥ i1f thexre is

'it’sfpending.
ur office. I

5 ]
: o any 1imitation
don't know. it's been in the file in your office for some

time. gince last sumer .

In my office?

.
E Q
o | A in the Land office.

-i; Q ‘Has it bheen in the Land Offioe?

A Yes, Ye€S: it has. In fact, 1 have a copy of it -~
. 1 don't have a copy ©of it with me. put there is a pending
application. 1t has been there since last June} 1 believe.

Q And that's undexr the name of gtevens?

A Norman L. Stevens: Junior . right.
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MR. HATCH: That's all I have.
MR. PORTER: Does anyone else have a question of
Mr. Loveless?

CROSS EXAMINATION

BY MR. UTZ:
Q Mr. Loveless, you mentioned your evaporative pit test

3 miles northwest of this No;ﬁh Lake. How iong have you been
running that?
A We put the first water in in February the 15th.

Q And you have been keeping aéily‘;ecqrdé of the
amount of evaporation?

A Yes., What we have been doing is ruanning a meter of
30 barrels a day into the pits. We stepped it up to 35 barrels
per day last month and we are now running 60 barrels a day,
because of the increased rate of evaporation. We are trying
to test the ultimate rate of evaporation in the summer.

MR. RUSSELL: Mr; Loveless, I don't think in your
testimony you e#ﬁlained‘the operation of the pits, where you
could determine the amount of evaporatién from any one of the
pits?

A Well, the system involves a so—éalled header pit
with three modules attached £o it or evaporative modules
attached to it by means of siphon hoses,band we simply meter

water out of one of our batteries which is utilized in
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coﬁnection with 6urvregular surface. We have a meter and we
meter_watér into the header pitiand transfer it over into the
evaporative pits. And the rate we put it in will vary from
day to day, but we intenticnally establish a rate of injection
into these pits on a monthly basis to test -them for adequacy
during ‘any given period or any given month.

Q (By Mr. Utz) Well, you can then determine th
much evaporation you have out there during any given month?

A | Yes, on a guantitative basis. We have not attempted’
to measure it in vertical evaporation. We know the surface --
the useabhle surface is about Q,OOb squaré feet depending on
the sloping dykes. The surface area will vafy w££h the depth
of Water; We are simply trying to determine feasibility of
uéiliéing lined pits for evaporation of small quantities of
water in connection with o0il production.

4] What I was getting at, I was going to ask you if you

could furnish us how much water evaporates?

A Yes, we file mohthly reports with the Commission.
Q In gallons or -~
A In barrels. In barrels which is readily reducibde-

to vertical inches, if you want it.
0 And what did you say that was in the month of June?
A We have been running so far, in the month of June,

about 60 barrels a day without any appreciable accumulation of
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water per day .
MR. PORTER: Anyone else have a question of Mr.
. Loﬁeless? He may be excused.
(Witness excused)
T} MR. RUSSELL: 1 have NO fgurther testimony to
Aj‘,, | offet, mr. poxter- .
MR. PORTER: poes anyone else desire to present any
Y statements at

AT ,
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duite as violent to shut down periodically, if necessarys to
ejther keep it below the level pecause we do havo, since there
is additional underground facilities for the disposal of it.

And ., actually, 1 think he,could control betteX the
amount of water goinyg into the Lake than he could pefore
without shutting down the’wells, perhaps: if he was uanable to
dispose of the brine. | |

Ve appreciate your recbnsideration of this case and
if there is any additional data that you feel is a8 a result
of Mr. LeMay's testimony: we might pe able to furnish it to
you. |

M. PORTER: Anyone else have @ statement that they
would.like to makg? Mr. Heidel, do you have any comments
you want to make on the case?

MR. HEIDEL: No.

MR. PORTER: okay -

MR. HATCH: 1 have & letter from Mr . claude E. Neely
th;t 1 would like to read into the rocord.

MR. PORTER: all right, you may read thaﬁulettér and
ahy other communication that youw may have.

MR. HATCH: This 1is from\Claude E. Noeley, pidland,
Texas; dated Juﬁe the 1l2th, 19568, addressed to the New moxico
oil Conservation commission. This is ip reférence to Case

Number 3636 reopened .
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MR. HATCH: No.

MR. PORTER: If there are no further statements ’
- ) concerning the case, the Commission will take it under
. -__”1‘ advisement and the hearing is adjourned.
S as g
' W "‘ ‘.
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COUNTY OF BERNALILLO)
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STATE OF NEW MEXICO )
) ss

i, JOE JAHESbN, Notary Public in and for the County of
Bernalillo, State of New Mexico, do hereby certify tha£>the
foregoing and attached Transcript of Hearing before the/New
Mexico 0il Conservation Commission was reported by me; that
the same is a true and correcﬁ record of the said proceedings,

to the best of my knowledge , skill and ability.

Wﬁ;ness my Hand and Seal this__ Z X’g@gﬂ day of

o7

_ NA A1 € r 1968,
L i
Lo e Al
L e e

“Notary Public

/ ~ ST STy
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CASE No. 3636
Order No. R-3300-A
ORE ORDERED
(1) That the subject application is hereby denied.

(2) That Order No. R-3300 is hereby affirmed in all respects.

(3) That jurisdiction of this cause is retained for the
entry oX such further orders as tha Commission may deem necessary.

, DONE at Fanta Fe, Naw'Maxico. on the day and yeir hereinabove
designated.

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION

DAVIL F. CARGO, Chairman

ﬂ;

jZ?VT;f <:: Ny
Aber & Secretary

A. L, PORTER, Jr.,

.»"- RE Y . -~
SO e e

NS
_\;) o
esr/ Y ‘\F./\/

I do not concur.







evidence of seepage from the lake into the Ogallala formation
which might be occasioned—by disposal of oil field brine in
the lake;

NOW THEREFORE, applicant, New Mexico Salt Water

Disposal Company, Inc., Post Office Box 566, Roswell, New

Mexico, 88201, respe¢tfully requests the Commission to set a

hearing as soon as possible to consider applicant's proposals

as follows:

1) Applicant be permitted to dispose of a maximum -
of ten thousand barrels ber day of oil field brine in the lake,
the water to be metered and controlled; and if permitted to

do so,

2) Applicant, in addition to present Ogalléla test

wells located as follows:

Test hole 4 600' FNL & 1400' FEL sec. 2
Test hole 5 2000' FNL & 1700' FWL Sec. 2
Test hole 6 1800' FNL & 600' FEL Sec. 3

ba ordered to drill and eaquin the followine additional Qecallala
oe orcerec to Qrill na qulip the following addational O callala
i

test holes:

2100* FSL & 400' FEL Sec. 32

600' FSL & 200' FEL Sec. 32

1500 FNL & 1600' FWL Sec. 2

; 700' FSL & 1000 FWL Sec. 2
and any other test wells as may be ordered; and
3) All test holes be equipped with locked and

sealed capping devices which may be secured by the Cémmission
against tampering; and

4) Applicant, after due notice to the Commission

and in presence of Commission's representative, each 30 days

-2~
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sample the water from the -above 1isted wells and from a wind~-

mill located on the south gide of the lake approximately on

 the west line of Section 2, and at applicant's expense, have

the samples chemically tested 'in a lLaboratory to be’designated
by the CommiSsion with results of the testing to be fofwarded
directly to the Commission no jater than seven days:after=the
samples are raken in the field; and |
5) Applicant send to the Commission each month

five copies of»a report which contains the following:

a) Weekly meter readinérof wéter put in to
rthe iéke.

b) A weekly report of the level of the sur=

face of the water in the l1ake as expressed feet above mean

sea level and read from & permanent gauge toO be installed in

+he  lake: and N A _ ,
¢) Any other data which may be required by

the Commission.
Respectfully,

NEW MEX1CO SALT WATER
DISPOSAL COMPANY, INC.

By %Lx/cf ;// %ﬂixé

T President )

ccl:nm
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CLAUDE H, NIRRTy e
DRAWER 432 R
MU A-SKAG o ' ‘
PUIDLAND, TEXAS _ e E
79701 ) 5
A -
W i.ﬂ’ 12 June 1968°  £2
é #g!’ 53 6 Re: Docket No. 18-68
| U 3 Case 3636 (Reopened)
| New MEXIES Salt Water Disposal

Company, Inc., Applicant
(State O&G Lease No. L-655)

‘ -New Mexico 0il Conservation Commission
. Morgan Hall - State Land Office Building
: -Santa Fe, New Mexico 87501

Gentlemen:

C e g Op. February 20, 1968 I purchased 0il and Gas Lease No. L-655
C s from the State of New Mexico, which covers a 90.48 acre tract of land,
B being the bed of Lake Playa, located in Sectidn 32, Township 10 South,
Lt : Range 34 East, and Sections 2 and 3 of Township 11 South, Range 34 East,
o . N.M.P.M., Lea County, New Mexico. Prior to that time your Commission
LT had denied the application of New Mexico Salt Water Disposal Company, -
b Inc., to use the bed of this lake as a salt water disposal pit. It is
%% my understand that the same applicant has now asked for another hearing
on the same proposal,

As owner of the above mentioned 0il and Gas Lease, I ask the
Commission to deny this proposal. If said lake bed is allowed to be
used for the purpose proposed, I would be unable to drill a well on this
tract in search for oil and gas without acquiring surface rights on an
adjacent tract and drilling a directional well to bottom under said lake
bed, or acquire rights ‘from the above mentioned applicant (if possible)
to make a drillsite and Lv-d’w‘"‘ £i1l. in arder to drill said tract. ‘Both
of these methods would probably be financially proh1b1t1ve and therefore
would cause my lease to be worthless.

¥ By virtue of the above listed reasons, I ask the Commission to
é» y reject the proposal as set forth in the captioned Docket.

; | Respecéively submitted,

,‘/Jﬁ/é/ //2/;1

Claude E. Neeley

CEN:rr

~
.
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Docket No. 18-68

DOCKET: REGULAR HEARING - WEDNESDAY ~ JUNE 19, 1968

OfL CONSERVATION COMMISSION - 9 A.M. - MORGAN HALL, STATE LLAND OFFICE

ALLOWABLE:

CASE _3636:

BUILDING SANTA FE, NEW MEXICO
(1) Consideration of the o0il allowable for July, 1968;

(2) cConsideration of the allowable production of gas for
July,., 1968, from thirteen prorated pools in Lea, :
Eddy, and Roosevelt Counties, New Mexico. Consideration
of the allowable production of gas from nine prorated
pools in San Juan, Rio Arriba and Sandoval Counties,

New Mexico, for July, 1968; also presentation of pur -
chaser's nominations. for the six-month’ period beginning
August 1, 1968, for that area. ’

Reopened

CASE _3787:

In the matter of Case 3636 being reopened at the request of
the applicant, New Mexico Sait Water Disposal Company, Inc.
Applicant, in the original hearing of this case, sought
authority to dispose of up to 15,000 barrels of salt water
per -day in a playa lake located in Section 32, Township 10
South,; Range 34 East, and in Sections 2 and 3, Township 11
South, Range 34 East, Lea County, New Mexico. The Commission,
by Order R-3300, denied the use of said lake for salt water
disposal on the grounds that there is natural seepage of salt
water from said lake into the Ogallala formation which has:
resulted in the natural contamination of a portion of the
Ogallala formation south of the lake to an unkhown extent,
and that the disposal of additional salt wateér in said lake
would increase the amount of seepage from said lake and con-~
stitute an additional hazard to the fresh water supplies
existing ih«the Ogallala formation south of the lake. Appli-
cant now seeks authority to dispose of up to 10,000 barrels
of salt water per day in the lake, alleging that newly dis-~
covered evidence gives rise to the possibility that prodiced
salt water has seeped into the Ogallala formation south and
east of the lake as the result of surface disposal in open

pits of large quantities of salt water produced in the Sand
Springs-Devonian Pool.

Southeastern nomenclature case calling for an order for the
creation, abolishment and extension of certain pools in Lea,
Eddy, Chaves and Roosevelt Counties, New Mexico:



Jgne 19, 1968 - Regular Hearing Docket No. 18-68

(a) Create a new pool in Eddy County, New Mexico, classified
as a gas pool for Wolfcamp production and designated as the
Dagger Draw-Wolfcamp Gas Pool. The discovery well is the Yates
Petroleum Corporation Loyd Foster AN Well No. 1, located in
Unit D of Section 1, Township 20 South, Range 24 East, NMPM.
Said pool should comprise:

TOWNSHIP 20 SOUTH, RANGE 24 EAST, NMPM
SECTION l: NW/4

(b) Create a new pool in Lea County, New Mexico, classified
as a gas pool for Wolfcamp production and designated as the
Southeast Lea-Wolfcamp Gas Pool. The discovery well is the
American Trading & Production Corporation Southeast Lea Unit
Well No. 1, located in Unit J of Section 26, Township 20 South,
Range 35 East, NMPM. Said pool should comprise:

FRts ok MERT VPN

R PG RV o AR

v

TOWNSHIP 20 SOUTH, RANGE 35 EAST, NMPM
SECTION 26: SE/4

(c} Create a new pool in Eddy County, New Mexico, classified

§ as an o0il pool for San Andres production and designated as

% ... . ...  _  the Three Mile-San Andres Pool. The discovery well is the
John A. Yates Floyd Sherrell Well No. 1, located in Unit K

: of Section 32, Township 17 South, Range 26 East, NMPM. Said

i pocl should comprise:

Qs Eoe e

AN
o

e

TOWNSHIP 17 SOUTHLfRANGE 26 EAST, NMPM
SECTION 32: NE/4 SW/4

(d) Abolish the-Hackberry—Seven Rivers Pool in Eddy County,
New Mexico, described as:

TOWNsHIP 19 SOUTH, RANGE 30 EAST, NMPM
SECTION 25: S/2 NE/4 and NE/4 SE/4

{(e) Extend the vertical limits of the North Hackberry-Yates
Pool in Eddy County, New Mexico, to include the Seven Rivers
formation and redesignate said pool the North Hackberry 'Yates-
Seven Rivers Pool. /

(f) Extend the Baum-Upper Pennsylvanian Pool in Lea County,
New Mexico, to include therein:

TOWNSHIP 13 SOUTH, RANGE 33 EAST, NMPM
SECTION 31: S/2 ‘

TOWNSHIP 14 SOUTH, RANGE 33 EAST, NMPM
SECTION 7: NW/4

h. “
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(9). gxtend the t
include therein:

New MexicCO.
RANGE_33_ERSZ

TOWNSHlP 18 sOUTH
NE/4

SECTXON 29:
Lea coanty s

r pool in

{h} gxtend Ene Crossfoad5o81auqhte
New MexiCO. o include-therein:
TOWNSHIP ° sOUTH, RANGE 35 2BST NMPM
SECTION 25: B/2 £/2
New MexiCO:

(1) gxtend the JuStis—Blinebry pool in bed county

to jnclude therein:
pOWNSHIR 24 SOUTH, GE.

( SECTION 26: N/2 Mw/4
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the puail Ridge~Bone S
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include therein:

New MexiCO:
4

IOWNSHIP 19 SOUTH . RAgGE 3
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BEFORE THE OIL CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION

'COMMISSION OF NEW MEXICO FOR

THE PURPOSE OF CONSIDERING:

CASE No, 3636
Oxdexr No. R-3300

APPLICATION OF NEW MEXICO.SALT WATER
DISPOSAL COMPANRY, INC., FOR SALT WATER
DISPOSAL, LBEA COUNTY, NEW MEXICO,
, ORDER OF THE COMMISSION
BY THE COMMISSION:
This cause came on for hearing at 9 a.m. on August 16, 1967,

at Santa Fe, New Mexico, before the 0il Conservation Commission .
of New Mexico, hereinafter referrad to as the -"Commission."

NOW, on this__l7th day of August, 1967, the Commission, a

‘quorum being present, having considered the testimony presented

and the exhibits received at said hearing, and keing fully
adviged in the prsnmises,

FINDS 3

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

(2) That Order No, R-2526, dated July 18, 1963, prohibited
the surface disposal in unlined pite of salt water produced from
the South Lane-Pennsylvanian, Middle Lane~Pennsylvanian, Inbe-
Pennsylvanian, and Inbe-Wolfcamp Fools, Lea County, New Mexico,
and within one mile thereof, effective September 19, 1963,

(3) That the applicant, New Mexico Salt Water Disposal
Company, Inc., seeks authority to dispose of a maximum of
12,500 barrele per day of <alt water produced from the above-~
mentioned pools, and other pools in the area, in a playa lake
located in Section 32, Township 10 South, Range 34 East and in
Sections 2 and 3, Township 11 South, Range 34 EBast, NMPM, lLea
County, New Mexico, said lake being known as North Lake of the
Four Lakes,

e b
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‘designated by the State Engineer exists in the Ogallala forma-

-l
CASE No. 3636
Order No. R-3300

(4) That the: evidence establishes that fresh watexr as

tion in the vicinity of North Lake.,

(5) That the water in the lake is not fresh water.

(6) That there is natural seepage of salt water from the
lake into the Ogallala formation to the south of the lake.

{7) That the extent of the seepage from the subject lake
into the Ogallala formation varies as the level of the water in
the lake fluctuates. ’

(8) That the aforesaid natural sé)page from the subject
lake has heretofore contaminated a portion of the Ogallala
formation south of the laks G an unknown extent,

(9) That the addition of salt water to the lake through
utilization for disposal purposes will raise the water level of
the lake above its natural water level, thereby increasing the
amount of seepage of salt water from the lake into the Ogallala
formation.

(10) That the aforesaid increased seepage of salt water from
the subject lake into the Ogallala formation that would be caused
through utilization of the subject lake for salt water disposal
would constitute a hazard to the fresh water supplies existing
in the Ogallala formation to the south of the gsubject lake.

{11) That the application of New Mexico Salt Water Disposal
Company, Inc., to utilire North Lake of the Four Lakes for salt
watexr disposal should be denied.

IT IS THEREFORE ORDERED:

(1) That the subject application is hetebyrggnigé,""

(2) That jurisdiction of thia*é&ﬁse is'retained for the

ientry of such further orders as the Commiseion may deem neces-

gary,
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) DONE at Santa Fe, New Maexico, on the day and Year hereinapove!
‘designated. :

\_
STATE OF NEW MEXICO |
on COMMISSIONR
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| ‘ BEFORE THE NEW MEXICO OIL CONSERVATION COMMISSION

APPLICATION OF NEW MEXICO SALT : .

WATER DISPOSAL COMPANY, INC. g

. FOR PERMISSION TO DISPOSE OF CASE NO. 4;3é%;éép
SALT WATER INTO A PLAYA LAKE,

IEA COUNTY, NEW MEXTCO.

i | ' . APPLICATION
.i %;fiE; | Comes now the applicant, New Mexico Salt Water Disposal
< ;  *; ,4 q”? company, Inc., and applies to the New Mexlco 01l Conservation
? COmmission for permission to dispose of salt water into a playa
lake in Lea County, New MeXico, and in support of its application

states:

1. New Mexico Salt Water Disposal Company, Inc, is a cor-

: - _ it poration organized anduexisting under the laws of the State of

New Mexico and has 1ts principal office at P, 0. Box 566, Roswell

New Mexico. ) ' ——_~—_‘—-‘_~——s-—7

2. By Order No. R-3221 entered in case No. 3551 on Maytl,

’

LR PRI N AT

A

1967, the Commission prohlblted the surface dlsposal of produced
salt water in the North Bégley and Northeast Bagley Fields of
Lea County, New Mexlco, effective November 1, 1967.
é » 3. By Order No. R-2526 entered in case No. 2863 on July 18,
1963, the Commission prohibited the surface disposal of}produced
i salt water in the South Lane-Pennsylvanian, Middle Lane—ﬁennsyl-
} vanian, Inbe-Pepnsylvanian and Inbe-Wolfcamp Pools effective '
September 19, 1963,

L, Substantial amoun?s of salt water produced from the
Inbe and Middle Lane Fields are presently beihg disbosed of by
means of trucking the water to distant disposal points. Due to
i the increase in the amount of water produced from these fields,

this method of disposal has become critically expensive to the

operators and threatens the premature abandonment of wells 1in

DOGKET MAILED
Date Z, ;7




‘manner proposed by the applicant will not contaminate any fresh

‘requests that this application be set for hearing before one of

'applicant permission tovdispose of prodﬁced salt water in the

those filelds,

5. The applicant proposes to construct a pipeline gathering
system In the Inﬁe and Middle Lane Fields and also in the North
Bagley and Northeast Bagley Fields to collect producéd salt water
and to dispose of 1t into a playa Iake located in Section 32,
Townshlp 10 South, Range 34 East and in Sections 2 and 3, Townshiﬁ
11 South, Range 34 East, Lea County, New Mexico. The amount of
water applicant proposes to gather and d1Spoée of in: this manner

1s not anticilpated to exceed 15,000 barrels of water per day.

6. Collection and disposal of produced salt water in the

water bearing formations,

\ 7. This application should be approved in order to protect
the correlative rights of all operators in the fields to be
served by the proposed salt water disposal system and in order to
pré#ent the_premature abandonment of wells in those fields.

8. In order that the proposed salt water disposal system |

may be constructed at the earliest posslble date, the applicant

the Commission's examiners on 3uly 26, 1967, or as soon thereafter
as the~matfer may be heard. ’

10. A copy of this application has been mailed to Mr. Frank
Irby, Chief, Water Rights Division, Office of the State Engineer,

Capitol Building, Santa Fe, New Mexico, on this .f;7éféay of

Y

July, 1967.
WHEREFORE, the applicanft requests that this application be
set for hearing on July 26, 1967, or as soon thereafter as it may

be heard and that the Commission enter its order granting the




manner set forth in this application.

- MONTGOMFRY, FEDERTIGT £ Al

/
By /.
P. 0. Box 2307 _
Santa Fe, New Mexlco

Attorneys for the Applicant,
New Mexico Salt Water Disposal
Company, Inc.




T GOVERNOR
DAVID F. CARGO
CHAIRMAN

State of Neto Mexico
®il Conservation Commission

1 4

LAND COMMISSIONER BTAT%GEOLOGBJ
GUYTON B, HAYS s ) A. L. PORTER, JR,
MEMBER . TiE g SECRETARY - DIRECTOR
' B. 0. AOX 2088
SANTA FE

s August 17, 1967

e e

- & )
3 Mr. Richard S. Morris Re: Case No. 3636
{ Montgomery, Federici & Andrews Order No. R-3300
N g Attorneys at Law Applicant:
: Post Office Box 2307 _ ,
Santa Fe, New Mexico N.M. Salt Wwater Disposal Co.

Dear.sirg

Enclosed‘ﬁerewith are two copies of the above-referenced Com-
mission order recently entered in the subject case.

'5 Very truly yours,

% | | - K{ZZ? CjEEZ;;,/ZL”/

A, L. PORTER, Jr.
Secretary~Director

ALP/ir
Carbon copy of drder also sent to:

Hobbs 0CC.__ X

Artesia OCC

Aztec OCC

Other Mr. Norman Stevens for Mr. Charles B. Read,

Mr. H. C. Hood, Midland, Texas, Mr. Fred H. Reiter,
Louisiana Land & Exploration Company, Midliand, Texas.
and Mr. Frank Irby
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Docket No. 24-67
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DOCKET: REGULAR HEARING - WEDNESDAY - AUGUST 16, 1967

OIL CONSERVATION COMMISSION - 9 A.M. - MORGAN HALL, STATE LAND OFFICE BUILDING,

SANTA FE, NEW MEXICO

ALLOWABLE:

CASE 3635:

CASE_3638:

CASE 3637:

(1) Considerafion of the oil allowable for September, 1967

(2) Consideration of the allowable production of gas for
September, 1967, from thirteen prorated pools in Lea,
Eddy, and Roosevélt Counties, New Mexico. Considera-
tion of the allowable production of gas from nine
prorated pocls in San Juan, - Rio Arriba.-and Sandoval
Counties, New Mexico, for September, 1967. '

Application of Cities Service 0il Company for an exception to
Order No. R-3221, Chaves County, New Mexico. Applicant, in the
above-styled cause, seeks an exception to the provisions of
Order No. R-3221 to permit the continued use, for emergency
purposes, of four unlined surface pits for salt water disposal
in its Drickey Queer Sand Unit, Caprock-Queen Pool, Chaves
County, New Mexico.  The locations of said pits are as follows:
Unit L of Section 2; Unit F of Section®3; Unit T of Section 33
and Unit A of Sectlon 16, all in wanshlp 14+ South, Range 31
East.

Application of New Mexico Salt Water Disposal Company, Inc.,

for salt water disposal, Lea County, New Mexico. :Applicant,

in the above-styled cause, seeks authority to dispose of produced
salt water in a playd lake located in Section 32, Township 10
:South, Range 34 East and in Sections 2 and 3, wansh1p 11 South,
Range 34 East, Lea County, New Mexico. -Applicant proposes to

~dispose of not more than 15,000 barrels of salt water per day

into said lake.

Northwestern New Mexico nomenclature case cailing for an order
for the extension of the following pools in San Juan County,
New Mexico:

(a) Extend the Pinon:Fruitland Pool boundary to include therein:

TOWNSHIP 28 NORTH, RANGE 11 WEST, NMPM
SECTION 17: W/2

(b) Extend the Slick Rock-Dakota Pool boundary to include
therein:

TOWNSHIP 29 NORTH, RANGE 16 WEST, NMPM
SECTION 6: Sw/4
SECTION 7: NwW/4

TOWNSHIP 29 NORTH, RANGE 17 WEST, NMPM

SECTION 1: E/2 € E/2 Sw/4
SECTION 12: NE/4
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August 16, 1967 Regular Hearing Docket No. 24-67
CASB 3638: Southeastern New Mexico nomenclature case calling for an order;

for the creation of two pools and the assignment of oil dis-
covery allowables therein, and for the abolishment ‘and horizontal
and vertical extensidn of certain other pools in Lea, Chaves,

and Roosevelt Counties, New Mexico: :

(a) Create a new pool in Lea County, .New Mexico,.classified as
an 01l pool for Abo production and designated as the Northwest
Vacuum Abo . Pool, comprlslng the following-described acreage

»TOWNSHIP.17 SOUTH, RANGE 34 EAST, NMPM
SECTION 3: NE/4 SE/4

Further, ‘for the assignment of approximately 43,310 barrels of
0il discovery -allowable to the discovery. well, Mobil 0Oil
Corporatiorni's-Bridges State Well No.. 122 located in Unit I of
said Section 3. ‘ ,
.

{b) - Create a new pool in Lea County, New Mexico, classified as
an o0il pool for Silurian production and designated as the South
McCormack~Silurian Pool, comprising the following-described

- acreage: .

TOWNSHIP 22 SOUTH, RANGE 37 EAST, NMPM
SECTION 16: . NE/4 SW/4

’Furtner, for the asswgnment of approximately. 35,930:barrels of :
01l discovery allowable to the discovery well, Gulf 0il
Corpordation's 'R. E. Cole (NCT-A) Well No. 8 locaLed in Unit X
of said Section 16.

(c) Abolish the North Bagley-Middle Pennsylvanian Pool in Lea
County, New Mex1co, described as:

_TOWNSHIP 11 SOUTH, RANGE 33 EAST, NMPM
SECTTON 10:  W/2 and SE/A

SECTION 15: W/2

SECTION 16: E/2 and SW/4

SECTION 17: SE/4

SECTION 21: N/2

SECTION 22: W/2 and SE/4

(d) Extend the vertical limits of the North Bagley-lower
Pennsylvarian Pool in Lea County, New Mexico, to include the
Middle Pennsylvanian formation with spec1al vertical limits
defined as being from 5397 feet subsea. to.the top of the.
Mississipian. Type Log: Texas Pacific 0il Company’s Colller
No. 1 located in Unit F of Section 10, Township 11 South,
Range 33 East, NMPM.

~(e) Extend the horizontal limits of the North Bagley-Lower
Pennsylvanian Pool tc include therein:

TOWNSHIP 11 SOUTH, RANGE 33 EAST, NiPM
SECTION 17: SE/4
SECTION 22: W/2 and SE/4
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August 16, 1967 Regular Hearing Docket No. 24-67
f (f) Abolish the Inbe- WOlfcamp Pool in Lea County, New
Mex1co, described ‘as:
TOWNSHIP 11 SOUTH, RANGE 34 EAST, NMPM
SECTION 7: SE/4
i i , (g) Extend the vertical limits of the Inbe¥PennsylVaﬁian Pool
L _ . in Lea County, New Mexico, to include the Wolfcamp formation
-{ and redesignate said pool as Inbe-Permo Pennsylvanian Pool.
L: P f , (h) Extend the Bar U-Pennsylvanian Pool in Lea County,
B - New Mexico, to include therein: :
TOWNSHIP 9 SOUTH, RANGE 32 EAST, NMPM
, SECTION 1: NE/4
fg 3 (i) Extend the Chaveroco-San Andres Pool in Chaves and
. ‘ Roosevelt Counties, New Mexico, to include therein:
. TOWNSHIP 7 $OUTH, RANGE 32 EAST, NMPM
3 SECTION 36: SE/4 :
- : TOWNSHIP 7 SOUTH, RANGE 33 EAST, NMPM
3 { SECTION 14: Sw/4
%, £ SECTION 21: NE/4

TOWNSHIP 8 SOUTH, RANGE 33 EAST, NMPM
SECTION 6: SE/A
SECTION 11: Nw/4

(i) theﬁd the Inbe-Permo Pennsylvanian Pool in Lea County,
New Mexico, to include therein:

E ' TOWNSHIP 1C SOUTH, RANGE 33 EAST, NMPM
{ SECTION 23: NW/4

TOWNSHIP 11 SOUTH, RANGE 34 EAST, NMPM
SECTION 18: E/2 SW/4
SECTION 19: NW/4

(k) Extend the Middle Lane-Permo Pennsylvanian Pool in Lea
County, New Mexico, to include therein:

TOWNSHIP 10 SOUTH, RANGE 33 EAST, NMPM
SECTION 23: NE/4
SECTION 24: NW/4




POSSIBLE BRINE VELOCITY mvmﬁm's

Va=Q/A=PL 1 V= Q/AP = PI

where!
V ® velosity ‘
Q ® quantity of water

A % area
P s coe§icient of permeability (1,000 g.p.d./ft2 - 1;000/7. 48
120

I 3 hydrolic gradient
P ® porpsity (Ogallala and unconsolidated sediments - 45%)

Vv £ PI/P (inffc. per day) ' )
SINCLAIR to T.H, No, 4% (I = 16/2,500 = .0064)
1,) v 2120 x .0064/.45 = 1 70 ft per day or 620 ft per yr
, 2.) Wwell produced from 1957 to 1959 - estimated 50,000 /¢ Bgw
3,) Time for Brine to reach T.H. No. 4 % 2?500/620 4 _yrs

SINCLAIR to T.H, No. 8% (I = 20/4,200 = .0068)
1.y Vv = 120 x .5048/ 48 = 1, 2& £t per day or 467 ft per yr
2,) Sams as above
3.) Time for Brine to reach T.H. No. 5 ® 4,200/467 = 9 yrs

HILL & MEEKER to T. H, No. & (I = 16/3,700 = ,0048)
1. s 120 x . 45 = 1,15 £t per day orx 420 £t per yr
Z.) Well produced from 1963 through prasent -~ eatimattdﬁl .
million BEW.
3.) Time for Brine to teach T.H. No. &4 - 3,700/420 - 8.8 yrs

LL KER to T.,H, No, 5% (I = 20/2,500 = ,0080)
V 2 120 x ,0080/.45 = 2,14 £t per day or 781 ft per yr

1
2.) Same as above
3,) Time for Brine to reach T.H. No, 5 2 2,500/781 = 3,2 yrs

to T.H, No, 4 (I = 22/4,000 = ,0053)
Vs 120 x .0055/.45 = 1,47 ft per day or 537 £t per yr’
2. g;;l produced from 1961 through 1967 - estimated 2 million

3.) Time for Brine to reach T.H. No, 4 = 4,000/537 = 7.4 yxs

to T.H., No. 5% (I = 26/3,700 = ,0070)
1,) V = 120 x ,0070/.45 = 1,87 £t per day or 683 ft per yr
2.) Same as above
3.) Tiwme for Brine to reach T.H, No, 5 = 3,700/683 = 5,4 yrs

% = POSSIBLE CONTAMINATION OF TEST HOLES BY BRINE

BEFORE 7}-
OlL CONSERVATION CCMMIso .. .

Santy Fe, New M:xicc
«4££é(mzzf ......
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CRETACEQUS DATUMS

The following Crataceous datums (Base of the Ogallala) were picked
off of the sample descrip*fon made by the drillers (driller's logs).
Foxr mapping purposes, the Craetaceous is characterized by the pre-
sence of yellow or green clays in contrast to the red sandy units
of the Ogallala formation (U.S.G.S. différentiation).

L TEST HOLE NO, 1
o Elevation: 4180.3 feat
Depth to Cretaceous from surface: 89 feet
Top Cretacecus: 4091.3 feet

o
TEST HOLE NO, 3
i Ogallala geep - Cretaceous below
§

TEST HOLE NO. 4

Elevation: 4159.5 feet g
. Dapth to Cretaeceous from surface: 20 feet (There {s no re-
3 ported Gypsum in the Ogallala and its presence indicatss
L Cretaceous aga.) - |
Top Cretacecus: &135.5 feet

e ‘ TEST HOLE NO, S

. : Elevation: 4138 feet

Depth to Cretaceous from gsurfacet 30 faet
Top Cretaceous: 4108 feet

TEST HOLE NO. 6
Elevation: 4148 feet
Depth to Cretaceous from surface: 15 faet
Top Cretaceous: 4133 £ *

ASH, 1957 point (a* south end of Lake)
Elevation and driller's log not available but Ash indentified
Ehis: <11 asdacwifdr:%éll in the Cretaceous and therefore he
mest have usad this point in drawing his “Post-Mesozoic map',
From his contours, a datum of 4152 feat is estimated.

BEFORE TH -
OIL CONSERVATION C:. '/ 4iide
R Su?ia Fe, New I iz
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DIAGRAMATIC CROSS SECTION, A=A’
. ..\\
gnnmnmnmocm Unconformity
v ﬁwog......m of fluid entry into hydrologic
- system -- and discharge.
see®;round water table-

Maximum Gradients

ek Sinclair & Hill
esseSinclair & Hill
—— Trainer to T.H.
ww== Trainer to T.H.

& Meeker to T.H. No. &
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No. 4
No. 5

William J, LeMay - Geologist 6=08
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TEST HOLE NO. 1

New Mexico Salt Water Dlsposal Company, Inc.
Lea County, New Mexico

Section 32, T10S R34E

44, £120.3

0-10 White -sandy limeStone (caliche)
.10-15 Tan calcareous sand _
15-25 Tan-red fine~medium quartzitic sand
25-35 Tan-red fine-medium sand, some gravel trace clay

W

e

: 35-60 Gray fine-medium-coarse quartzitic sand, gray limestone,
B - dark gray clay

B 60-65 Gray flne—medlum-coarse quartzitic sand, gray limestone

) ”ﬁ 65-7C  Gray shaley sand .

- 70-89 White fine-medium quartzitic sand, clean to argillaceous
: 89-92 Yellow clay

%

: § TD 92' in Cretaceous

3 SWL. 82.6!
3 Water: Less 1 pink per min.

¥ ,
i

BEFORE THE
Oil CONSERVATION COMMISS.ON
S:nta Fe, New Maxice
Heec . Exhibit No... 'S .

ase No. ... 3436
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TEST HOLE NO. 4

New Mexico salt Water Disposal Company, Inc.
; Lea County, New Mexico
i Sec. 2, T11S R34E

H

|
50, 4227
;

0-10 Gray-tan silty clay
'10-20 White gypsum & quartzitic sands, trace clay
T20-25, Gray gypsum sand (crystals)

25-40 White fine quartzitic sand, medium gypsum crystals
40-~55 Gray meédium crystalline gypsum with clay
55-58  Gray gyppy clay

T
T o N5 om0 o

TD 58' in Cretaceous
‘SWL 36,7 |
Water: Less 1 pint per min,

HI139

d
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. TEST HOLE NO. 5
New Mexico Salt Water Disposzal Company, Inc. 3
. Lea County, New Mexico 1
.- Sec. 2, T11S R34E 3

| L1185

. - 0=15 White-gray very fine"quartzitic sand, trace clay :
.. 15=30 Gray sandy clay (bentonitic) ‘ 3
Svi 30-40 Gray-yellow-black fine gravel & sand, trace clay : : E
S 40-87 White quartzitic fine-medium-coarse loose sand-gravel
75760 - Blue clay

 TD 60" in Cretaceous
V0 SWL 20.4' -
-+, 'Capacity: 345 gpm

dirbamslariintias ey .

IR FTTON PRSI




TEST HOLE NO. 6 . .

New Mexico Salt Water Disposal Company, Inc.
Lea County, New Mexico

Sec. 3, T11S R34E

41479

0~ 5 Tan-white limey sand

5-15 ~ Red fine quartzitic sand

15-25 - Yellow sand & gravel with ¢lay

25-30 ~ Yellow-white sand & fine gravel

30-35 . Yellow-white sand & fine gravel, clean
. 35-50 White fine-medium-coarse loose sand & fine gravel
'50-67 White fine-medium-coarse loose sand & fine gravel.

‘e 67-70 Yellow sandy clay

TD 70' in Cretaceous
SWL, 24.6!
Capacity: 3 gpm
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SOUTHWESTERN LABORATORIES
FORT WORTH DALLAS HOUSTON MIDLAND DEAUMONT TEXARKANA

CONSULTING, ANALYTICAL CHEMISTS
AND TESTING ENGINEERS

_ Midland, = qexas_ 8~7-67  File No.C~1502-R1

Reportof testson  Vater
To Mr. Ed ‘L. Reed ' Date Rec'd. 8-2-67
Received from Mr. BEd I, Reed

Identification Marks Lea County, New Mexico Salt Water Disposal Company, Inc. -
Bogle Farms, #12, Supply well TD 125 WL 25-30, Center Sec. 10,
T-11s, R34E, 8~2-67, sampled by Chester Skrabacz,

Mg/L
Chloride =====wrmmouencnoa- 71
Sulfate =~=~~r-mescmmmaaaan 242

Coples: 3cc Mr. Ed L, Reed

SOUTHWESTERN LABORATORIES

Lab. No. C-3388 /J #ﬁa«/?é,\

Qur htters nnd repons are for the cvrlusive use of the clients to whom lhgy are addressed. The usc of our names must receive our prior written approval. Our letters
snd 5 orts apply only to the sampdes tented und are not necessarily indicative of the aualities of identical or similar products.

FORM KO, 130D

i
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, SOUTHWESTERN LABORATORIES
' FORT WORTH DALLAS HOUSTON MIDLAND BEAUMONT TEXARKANA .
CONSULTING. ANALYTICAL CHEMISTS .
AND TESTING ENGINEERS
.”_yié}EPQEHHN Texas___ 8-7-67 e Fﬂebﬁng:lggg;Rl
Report of tests on Hater
" To Mr. Ed L.  Reed Date Rec’d. 8-2-67 .
Received from Mr. Ed L. Reed

Identification Marks Lea County, New Mexico, Salt Water Disposal Company, Inc,

Carl Johnson, Test hole i#11, N.E./4 Sec. 29, T-10S,
R34E, 8-1-67, sampled by Chestexr Skrabacz.
Mg/L
Chloride =---—~=====- ————— 177
Sulfate ==r-mmmcccammcc e 284

Cdpies: 3ec Mr., Ed L. Reed

" SOUTHWESTERN LABORATORIES

Lab.No. C-3387 , : . M # gw/&

Our latters and reports are for the oxslusive use of the clients to whom they are addressed. The usc of our names must receive our prior written approval. Our letlers
and r poris apply only to the samples tested and are not necceascily indicative of the qualitics of identical or simiilac products.

FORM NO. 130-8
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SOUTHW ESTERN LABORATORIES
FORT WORTH ~ DALLAS HOUSTON  MIDLAND BEAUMONT  TEXARKANA

CONSULTlNG. ANALYTICAL CHEMISTS
AND TESTING ENGINEERS

4

- o 1:1}%}_&_1‘1(}, Texas,_-,_,?:z:éz,m._a__,,_File No._,g'_}:gg_z"gl
Report of tests on Watexr
To ~ ux. Ed L. Reed Date Rec'd. 8-2-67
Received from wr. BEd L. Reed

Identification Marks Lea County, New Mexico, galt Water Di.sposal Company, Inc.
Netw texico, pogle Farms, 10 Irrigation, Sec. 24R, T-11S,
R34E, 8-2-67, sampled by Chestex Skrabacz.

Mg/t
chloride --====="""77TTTTTC 127
sulfate ~--=="""TTTTTTTTTTTY 551

copies: 3cc Mr. Ed L. Reed

soU THWESTERN 'LABORATORIES

Lab. No. C=3380 /dcﬂ /‘Lgfwﬁ‘

Our liters ‘wnd reports are for the exclusive use of the clients to whom they are addressed. The usc of our names must receive our prior written approvﬂ. Our letters
and roports apply only to the sarmples tested and are not necessarily indicative of the qualities of identical or wimilar products.
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SOUTHWESTERN LABORATORIES
FORT WORTH DALLAS ~HOUSTON MIDLAND BEAUMONT TEXARKANA

CONSULTING. ANALYTICAL CHEMISTS
AND TESTING ENGINEERS

_ . Midland,  pexas___ 877767  File NoC~1902-R1

Report of tests on Hater

To dMr. Ed L. Reed ' * DateRec’d. 8-2-~67
Received from Mr. BEd L. Reed

Identification Marks Lea County, New Mexico, Salt.Wa'zter Disposal Company, Inc.,
Hew Mexico, Bogle Farms, #8, Irxrigation composite, Sec. 23,
T-11S, R34E, 8-2-67, csampled by Chestex Skrabacz.

_.1‘1%[.1:__
Chloride =~===--cceumuncana- 184
Sulfate ~-—w-wmcmmaaax ~m=== 301

Copies: 3cc dMr. Ed L. Reed

SOUTEWESTERN LABORA;KORIES

Lab. No, C~3385 | /M/ﬁ R~

Qur Ktters and reports are for the exclusive use of the clients to whom they are addressed. The use of our names must receive our prior written approval. OQur letters
and v ports apply only to the =amples tested and are not necessarily indicative of the qualities of identical or similar products.

FORM NO. 130-0




= - . SOUTHWESTERN LABORATORIES

s FQRT WORTH DALLAS HOUSTON MIDLAND BEAUMONT TEXARKANA .
! CONSULTING. ANALYTICAL CHEMISTS )
oy , AND TESTING ENGINEERS”
i
- SR l .
A ! o _Midland, Texas___ §-7-67 — File No..C~1902-R1
. _ Report of testson ~ Water
To M. Ed L. Reed ) Date Rec’d, 8~2-67
-1 _ Received from Mr. Ed L. Reed
R

“Identification Marks Lea County, New Mexico, Salt Water Disszal Company, Inc.
New Mexico, Stock windmill #7, Bogle Farms, S.E./S.W./4

! Sec. 16, T-11S, R34E, 8-2-67, sampled by Chester Skrabacz.
4 _Mg/L
z Chloxide =---=-=-n=-mecoonen 530
i _ Sulfate =m==mmmmemom-masnaas 166

Copies: 3cc Mr. Ed L. Reed

SCUTHWESTERN LABORATORIES

Lab.No. G-3384 - ’ /Mﬂ # ECWZ&\

Our litters and reports are for the exclusive use of the clienta to whom they are addressed. The use of our names must receive our prior written approval. Qur letters
and r ports apply only to the samples tested and are not necessarily indicutive of the qualitics of identical or similar products,

FORM NO. 130-B
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, SOU’I‘HW'TESTERN' LABORATORIES
FORT WORTH DALLAS HOUSTON MIDLAND BEAUMONT TEXARKANA

CONSULTING. ANALYTICAL.CHEMISTS
AND TESTING ENGINEERS

- Mldland,’ . Texas_._.877-67 - _File No.C-1902-R1

. Reportof testson  Water
To "Mr. Ed L. Reed , - Date Rec’d. §-2-67
Received from - Mr. Ed L. Reed

Identification Marks Lea County, New Mexico, Salt Water Disposal Company, Inc.,
New Mexico, Bogle Farme, Stock windmill, South of ranch house,
#5, S.E./S.W./4 Sec. 15, T-11S, R34E, 8-2-67, sampled by
" Chester Skrabacz. -

: _Mg/L
Chloride ---------------------- 78
Sulfate ~=~~vcmmmcdamaam e 216

Copies: 3cc Mx. Ed L. Reed

SOUTHWESTERN LABORATORIES

Lab, No. C-3382 /Mé/{ B>

Our Xtters and reperts are for the exelusive vse of the clients to whom they are addressed. The use of anr names must receive our prior written approval, Our letters
and 1 ports apply only to the samplcs tested and are not necessarily indicative of the qualitics of fdenticat or simifar products.

FRamv NO. 130-B
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) SOUTHWESTERN LABORATORIES _
FORT WORTH DALLAS HOUSTON ~ MIDLAND BEAUMONT TEXARKANA

" CONSULTING, ANALYTICAL CHEMISTS .
f ) ’ . AND TESTING ENGINEERS

L m ___Midland, fexas 8-7-67______File No.C-1902-R1

RS Report of testson ~ Water
~To Mr. Ed L. Reed Date Rec’'d. 8-2-67
) : Received from Mr. Ed L. Reed

| Identification Marks Lea County, New Mexico, Salt Water Disposal Co., Inc.

New Mexico, #1, S.W./S.W. Sec. 32 T~10S, R34E, Test
- hole-#1, at 87 ft., 8-2-67, sampled by Chester Skrabacz.

o
3
%
£
;-:
{'.

Mg/L
Chloride =======m=n==m-- -~ 71
}‘é .
. Sulfate =====~==-=-n-- ~--184

Copies 3cc Mr. Ed L. Reed

SOUTHWESTERN LABORATORIES

) Lab.No. C-3379 , | /""ﬂ u ’gf“’é’\\

Our liters and reports are for the cxclusive use of the clients to whom they are addressed. The use of our names must receive our prior written approval. Our letters
and 1 ports apply only to the samples tested and are not necessarily indicative of the qualitics of identical nr similar products.

FORM RO. 130-8
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"SOUTHWESTERN LABORATORIES
‘FORT WORTH DALLAS HOUSTON MIDLAND < BEAUMONT TEXARKANA [l

CONSULTING. ANALYTICAL CHEMISTS
. AND TESTING ENGINEERS

_Midland,  Texas 8-7_" 67 File No.Q:lﬂQZ_‘Ri

Report of testson ~ Water

To : Mr. Ed L. Reed Date Rec'd. 8-2-67
.
Received from Mr. Ed L. Reed

Identification Marks Lea County, New Mexico, Salt Water Dlsposal Company, Inci)
New Mexico, Test hole #5, Sec. 2, T-11s, R34E, 2000 ft, FNL,
1700 ft. FwL.

Chloride ==--==ccmccccmuaa.

Sulfate e mmmm—m———cmmm——— ‘

Copies: 3cc Mr., Ed L. Reed

SOUTHWESTERN LABORATORIES

Lab.No. C-3381 | | | /Mﬂ # Ba s

Our Iutterz hni reports are for the exclusive nse of the clents to whom they are addressed. Tho use of our names must receive our prior written lpvrovnl Qur letters
ard r ports apply only (o the xamples tested and are not necessarily indicative of the qualitics of identical or similar products.
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SOUTHWESTERN LABORATORIES
FORT WORTH DALLAS HOUSTON MIDLAND BEAUMONT TEXARKANA

CONSULTING. ANALYTICAL CHEMISTS
AND TESTING ENGINEERS

M_i@lar_lgi,_ e ’Iv‘exaq_w - ___.§,_Z_ 27 . FHi le No. _9_}__9_02 “R1
Report of testson Watexr
| To Mr. Ed L. Reed Date Rec'd. 8"2‘67

Reéeivedfrom Mr. Ed L. Reed

Identlﬁcatlon Marksdea County, New Mex1co, Salt water Disposal Company, Inc.,
' New Mexico, #4, Sec. 2, T-11S, R34E, Test hole, 600 FNL,
1400' FFT 2-1 67 Qﬂfnpled b} uucotc:. Skrabacz.

Mg/L
Chloride ~===rermmcccacmaaa= 1512
Sulfate ===~=mwcmmccnawoen——— 5341

Copiles: 3cc Mr. Ed L. Reed

SOUTHWESTERN LABORATORIES

/JH G A

Lab. No. C~3380

‘Our lctters and reports ace for the exclusive use of he clients to whom they are addressed. 'l'hc use of our names must receive our prior written approval. Our letters

and r -ports npply only to the samples tested and are not necessarily indicative of the qualitics of identical or similar products,

FORMN NO. 130.8




_ SOUTHWESTERN LABORATORIES
FORT WORTH DALLAS  HOUSTON  MIDLAND  BEAUMONT  TEXARKANA

. ' CONSULTING. ANALYTICAL CHEMISTS
L : ) AND TESTING ENGINEERS

Midland, ‘exas.. ... 8+7-07 _ _ _ File No.C-1902-R1

B

To Mr. BEd L. Reed , Date Rec'd. 6-2-67

R L

.
N
&
o
o
0 L N B R M i

Received from 1x. Rd .. Reed

Identification Marksl.ea County, New Mexico, Salt Water Disposal Company, Iiic.
Mew Mexico, Test hole ;#6, 18C0 f£t. ¥NL, 600 ft. FEL, Sec. 3,
T-11N, R34E, 8-1-87, sampled by Chester Skrabacz.

ki

T RIS A, TR LR

2

G T

TP I Y P T VAR

Copies: ‘3ce Mr. Bd L. Reed

| SOUTHWESTERN LABORATORIES
Lab. No. C-3383 , %«% ¥ ‘ga‘/é\

[

Qur ltters and repocts are for the exclusive use of the ¢lients to whom they are addressed. The use of enr names must receive our prior written approval. Our letters
and 1 ports apply only to the samples tosted and are not necessarily indicative of the quidities of identical or simitar products.

FORM NO. 1303
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Water Samples 4\
Spring seep ‘Lake water Windmill #1 South Windmill
Sample #1 . Sample #2\/ ~ Sample #3 Sample #4

Vv

PPN i e 4 L

oz

Resistivity - : 3.0 @ 78° .070@78°  7.30@ 78° 7.62 @ 78°

P

¥ PSR

Specific Gravity - 1.002 1. 090 © 1.000 1. 000

PH 6.6 7.5 7.3 6.9

¥

.
S
NIRRT R

rCalcium - 150 2,300 118 113
Magnesium 40 ‘ 3,420 ' 30 29
Chloride : 725 » 73,500 200 175

sulphate 80 . 4,100 90 80

™~
2
A

146 207

N
[}

Bycarbonate 4

total iron trace trace trace trace

T
L B AT S T R g e, s g A e
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CORE LABORATORIES, Inc,
Petroleum Reservoir Engineering
DALULAS, TEXAS ~ 4

July 18, 1967

Mr. Charles B. Read
Box 1822
Roswetl, New Mexico

Subject: Water Analyses
' Our File Number: IWTL-6793

Dear Sir:
This report presehts the results of analyses on four samples of

water submitted to our laboratory. Gravimetric procedures
were used in determining the bariurn and the sulfate contents.

Total iron determinations were madeé by electrophotometric

means, and the remainder of the constituents were analyzed
with conventional titrimetric procedures.

We are pleased to be of service.
Very truly yours,
Core Laboratories, Inc.
Dare K. Keelan, Supervisor
Industrial Water Technology Laboratory

"DKK:RAL:jr
4 cc. - Addressee
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CORE LABORATORIES., INC.
Petroléum Reserve Engincering
DALLAS, TEXAS
\\(’.A'l FR ANALYSHS Page 1 of 4 ’
File IWTL-6793

Company____Charles B. Read. __ . WellName - ___ &l oo SampleNo.__
Formation . . ._ ... ... Depth___ __ . Sainplcd From _____Water Well
Location .. _Sec. 15-TI11S-R34E. Field. . . . .. _.__County_ _______ __ _Sate_________ __..__
DateSanpled ... .~ Date Analyred . 7/11/67 Anatyst. - RAL
Yotal Dissolvei“Sohds ‘542__ _.mg/L calculated .__. Speahc Gravity____ 10001 _@ 129 2F.
Rcsistivity___l‘z., 514 ohm-mders @ (9. °F. measured. Hydrogen Sulfide_ ahsent
* Constituents » meg /L my /L  Constitueats meq /L ' mg,/L .

Sodium 1.85 - 42.5 ' Chloride 1.59 56.4

Calcium 4. 64 93.0 Bicacbonsate 3 42 208. 4 '

Magnestum 1.18 14.4 Sulfate 2.66 127.6 ~ (Grav.)

Iron 0.0 0.0 Cacbonate 0.0 0.0

Barium 0.0 » 0.0 (Grav.) Hydcoxide 0.0 0.0

20 15 1{H 5 0. 5 10 15 : 20

l 0 Nl llllillll.!llll"lllllll 1Illllllliflll||ll|lllll Illlllllllllllllllllllli lllllllllllllllllljy

IIllllllll‘lllllllnll 1III|IIII|I|I|I|III|"II llllllllillllllllll"l“ Il!lilllll!llllﬂll‘"ll C] lo

pCa fnffononiesbn uu]mthm|nu1m|t| oy ||n|/|‘||.|[l‘||||lti|]|!1| nnllmlainhinlunhmlmlllmlnnlnm"uco.1

LT 10 T 0 0 T IHIIIII|IIIIIIHIIIIFIFIHIIIIIIIIIHI oo oo oo S04y

1 Fe IIEi’IIII!I!FfIII’III!{{ !II!'HII!IIII!{IVl’II!Vllﬂlm !FI'FFII’I}!!IBI!II}Vilﬂflrlrlﬂ'lﬂl}lllAllllyl_llI}l”l r !l!ll’l_l_ll!![‘l[lllllll iounnfunbndion llllllllllllll'ltllllm|l||lun_|!!!glq!!gll!ggJ C()e |

Scale: meq/L

* All analyses except iron determination performed on a filtered sample.
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CORE LABORATORIES, INc.

Petrolcum Reserve Engineering
- DALLAS. YEXAS

WATER ANALYSIS

Page_ 2 of 4

a5

‘Company_.__Charles B. Read _ _  WellName __ . SampleNo._______
Forﬁmh’(‘m - ;__,__A e e Depth . ___ Sampled From Water We-ll
Location . _,S@,Q:.,_Zé:i‘lg:_R. 35E_ Field . . . __County ___  _____ Suate__.__._._________
Date S.mnpl-cdw_ e _ o DatcAmalyzed . T/1V/6QT___ _ Avalyt _____ RAL. . '

Specific Gravity__ 1, 0001 @ _ 78 °F.

TutaIkDissoIved Soluds ._-6_.5,9,____-mg,:‘l_ calculated

Resistivity 10282 ohm-meters (. 78..3}’. measured.. Hydrogen Sulfide —r _absent
: . ‘ pHl 8.2) @ 78  °F. . —

{

* Constituents meq’L mg/'l; Constituents meq/L mg/L
Sodium 1.90 43.7 Chloride 2.51 88.8
Calciem 6.18 123.8 Bicarhonate 3.65 222, 9 ‘
:Magnesium 1.30 15.8 Sudfate 3.34 160. 5 (Grav.)
Iron 0.12 3.3 Carbonate 0.0 0.0
Bariam v 0.0 0. 0 (Grav.) Hydt()xidc 0.0 0.0
20 15 10 5 0 5 10 i5 20

HIIII‘!IIIIIINIIIII lilllllHllllll“llllIIIFIIIIIIIIllv‘lllllllllllll‘ !IIIIINIIIIIIIIIIIIIIH Cl 1 0

1 0 Na Flllllllli"illll"]ll“ lllllllll'l"lldl\lllll Illllllll'll"‘llllliill YIIIIIIIW

) @ oo oo o (0 0 T k nlluulml[mllun HCO, 1

R T mlhmlm o ||nlnnlnu]nu[m|hﬂ|||i|i|ﬂ||[||ﬂ|fﬁi SO,

1 FC lllllllullluhllllllu_ IIIIII"llIllllllll'll!lillllllI!Illll]lllllllll llllllll'llll'llll'lll lll'lllllllllllllllllllDlllllllll:lil!llll'llllbll‘llllllIIIIIIAH‘II'IIIIklil'IHIIIIIl'IIIIiI“IJ CO; ]

I ST 1 E—
ARAT IOy T

* Al analyses except iron deteemination pecformed on a filtered sample.

ile ___IWTL-6793
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CORE LABORATORIES, Inc,
Petroleurs Reserve Engineering |
DALLAS. TEXAS

WATER ANALYSIS

Page 3 of 4
¥ 2 File__ IWTL-6793
Company . __Charles. B. Read CWelbName 0 T .. Sample No.. -
Formation . . __ . _ coeDepth oL ._.___.Sampled From .._____ Water W_qll
Location . _Sec._12-11-34 . _Field . _ e County_ . State.______ . _.
Date Sasnpled . - Date Amalyzed 7/111767 CAwvalyt . RAL
‘ ) towewo X
Total Dessolved Sofuds 840  mg-icalculated . . Specific Gravity, __1,.0002 @ 18 _°F.
’7,{7 e
Resistivity 8.024 .binancur e 78 F measured - - : Hydfogen Suifide________abpent —
pH 8.03 v 78 ¥ -
* Constiluents meqs L mg 71 6.+ Constituents meg L myg - | :
Sodium 4.77 109. 6 Chloride 3.62 128.3 !’
Calcium 4,66 93,4 '3} Bicarbonate 3.30 201.2 ¢
Magnesium 3.11 37. 8 % Subfate 5.62 270.0 50 {Grav.)
Iron 0. OQZ 0.06 “v Carbonate 0.0 0.0
Barium 0.0° 0. 0 (Grav.) Hydroxide 0.0 0.0
20 15 10 3 0 ) 10 13 20

1 O ‘Nl rllllllllll"‘ll[llilll: IIIEIIIHl'IIlIIIIIl(I'li
1 Ca i

1 Mg |m||m]lmlnu[l:qu:|uu[uu[siuliiu

IlllIilllill‘ll'lIllillll‘-lllillllllllll'lrll‘Ilh

lIIlilIIIIHI!‘IIIII!III

o

T e e

il

ey

llllillllillllll"lill

Scale: meq/L

.illllllll'llllllwwlllllllllllﬂllIll lllllllll[llll!l!lllllli ’ll|||lll*lN|=lII)IIIIl llliIlIlI‘lllIllllllllll Cl ‘ 10 » -

oo 13co,

e e e 0 0 T 0 Y S e Y

mﬁlnnlunllm'lmmlmnlu-ilm:hmillll[ul|||l||||l|l|m|!lllllllll‘lllllliiﬁlﬂlr(:()g 1

* All analyses except iron determination peiformed on a filtcred sanple.
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Company ___Charles

Formation ___________.__.

Date Sampled . _____

2

CORE LABORATORIES, INC.
Petroleum Keserve Engineering
DALLAS. TEXAS
WATER ANALYSES

Page - 4

.of

A

File __.__. IWTL-6793 ___

B.Read . WeliName._____ ... ____SampleNo.
e Depth ._.,,.,-AA___s#mpled From__ . Lake
Location __Sec., 2-T11S-R34E __ Veld, . . County_____ -~ State e
4 S — Date Analyred . T/YY/67 . _Analyst RAL _ ,_._-.,_(;._._-..__

Total Dissolved Solids __ 817_,2,,__..__mg,'1. calculated .

Resistivity._7.758 ohm-meters i@ 78 °F.

m

easured

Specific Gravity____1, 0002

Hyd

¢t 8.15 %@ 18 _F

ropen Sulfide

* Constituents meq L g /L Constitucats mexy/ L mgL
Sodium 4.82 110.7 Chlonde 3,70 131.1
Calcium 5. 35 107.3 Bicarbonate 3.22 196.3
Magnesium 2.83 34. 4 Sulfate 6.08 292.2
Iron 0.005 0.14 Carbonate 0.0 0.0
Barium 0.0 0.0 (Grav)) Hydroxide 0.0 0.0

20 15 10 5 0 5 10 15 20
l 0 Ni .Fiiiiiiﬂif:iéiﬂ!ﬁiﬂll llﬂll“l‘“ll'l(“l““ llllill!llllll'lfillllll W’ } HH‘“I:'IHI!H“ "Il'll“pllllll"il"l lll‘llllﬂ'llﬂl"lllllll ll"l"lll"lllll"i"" Cl l 0
1 Ca oo gt ool 12co, 2
R T R e T T S T O D{uulnulnu[un futnfucsuusludion) SO, 1
1 Pe ll“'llll'lIll’mllllllqwI'"ﬂlmlllm'ﬂll ill('ll‘l(.ll“'ll"'lﬂl HHIII"'HH‘IINIH 1 llll'lm‘illl'“ll uunmlnn'uulun uu'nuhnﬂuuhm mluuluuluuluu CO‘ ‘ 1

Scale:

meq /L

* All analyses except iron deermination performed un a filtered sample.
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1342 : ,;\LLlBURTDN DIvISION LABORATAQRY
HALLIBURTON COMPANY
MIDLAND DIVISION

LABORATORY WATER ANALYSIS  No._u 1=103.4Y7

To. Civirles B, Read

Nox 2126

foswell, lew Texico

Date LW/25/67

) [
This report Is the property of Halliburton Company and neither

it nor any part thereof nor o copy thersof is to be published
or_disclosed _without _first securing the express written approva!

ol loborotory manogement; it moy however, be used In the

course of regutar business operations by ony person or concern
ond employees thereof recelving such report from Halliburton
Company.

Submitted by_" T+ M ter Norrig. Date Rec.
"Well No Depth Formation
Eoun Field Source.
ty Tidwest 711 Corp, Co B Read C. B, fexd
3kelly State H) Skelly State 1 Cross ;1

10 - 40 P /~°-~. .
Resistivity ...................... AR ST 2 - GYd 106 09
Specific Gravity ... 1,068 1.069 1,068
PH 6.8 oY Go S
Calcium (Ca) oo 45120 41, 200 1,120 *MPL
Magnesium (Mg) .............. ‘ 750 820 700
Chlorides (Cl} .................... 58,550 59,000 58,500
Sulfates (SOL) ..o LG 820 950
Bicarbonates (HCO,) ... 150 160 160
Soluble fron'(Fe) ... ... 15 15 12
Remarks: o *Milligrams per liter

cc: Vr. Puster Hovris
Box (39
Hobls, llew Jlexico - -
-

Analyst: Frank Uhitficld

I o ot

Respectfully submitted,

HALLIBURTON COMPANY

Bkﬁx e .////7/ 74’,/,

NOTICE

This report is limited to the described sample tested. Any user of this report agrees that Halliburton shall not be liable
for any loss or damage, whether it be to act or omission, resulting trom such report or its use.

DIVISIGN CHEMIST

i -‘.5_...;; Sty a0 b

AR




