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Roswell, Now iexico
September 24, 1957
MENMORANDUM

TO: New Mexico Oil Conservation Commission _
Attention: Mr. A. L. Porter, Jr., Secretary-Director

FROM: Committee Studying Protection of
Hobbs Fresh Water Sands

SUBJECT: Final Report of the Oommittee

Transmitted herewith is the completed final report of the
Committee. This report contains no direct recommendations since

it 1s the consensus of the Committee that the need for any corrective

action is adequately shovn in the Committee findings. In some in-
stances this corrective action is outside of the jurisdiction of the .
0il Conservation Commission. Ye trust that you will arrange to have
these matters brought to the attention of the appropriate persons or
agencies.

It was the decision of the Committee that attendance at
its meetings should be restricted to representatives of the azgencies
snd companies appointed to the Committee, and to guest speakers
specifically invited to a varticulsr meeting., Mr. E. G. iMinton,

Lea County Hydrolecgist, was the only such speaker. The nead for
closed meetings was indicated by the somewhat negative results
observed at the general meeting held in Hobbs on July 9, 1957.

The official representstives dezsignated by each of the
agencies and companies appointed to the Committee are listed as
follows:

Pan Anerican Petroleum Corporation
C. L. Kelley, Chairman, Roswell, New iexico
Jo ¥, Brown, Alternate, Roswell, New Mexico

Continental 0il Company
Re L., Adams, Member, Roswell, New Mexico
F. Te. Elliot, Alternate, Hobbs, New iexico

Hobbs City Water Board
L. A, Calhoun, Member, Hobbs, New Mexico
We Go Abbot, Alternate, Hobbs, New HMexico

New Mexico 0il Conservstion Commission
R. F. Montgomery, Member, Hobbs, New Mexico
Eo Jo Fischer, Alternate, Hobbs, New Mexico

Samedan 0il Corporation
C. W. Putman, Member, Hobbs, New Mexico
C. E. Layhe, Alternate, Hobbs, Kew Mexico
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Shell 0il Company
" W. E. Owen, llember, Hobbs, New iexico
R C. Cabaniss, Alternate, Hobbs, Wow Méx1co

State Engineerts Office :
Zane Spiegel, iember, Santa Fe, New lexico
R« L. Borton, Alternate, Roswell, New Mexico

Tidewater 0il Company
He P, Shackelford, Member, Hobbs, New Hexico
A« N, Miller, Alternate, Hobbs, New Mexico

Other representatives of the agencies and companies
appointed to the Committee attended meetings as second zlternatzs,
served as members of subcommlttees, or otherwise assisted in the
work of the Committee.

R. C. Lannzn Continental 0il Compeny

E. V. Boynton Continental 0il Compeny

Re Jo Francis \ Continental 0il Company

Joe Anderson Continental 0il Company

Eric Engbrecht New Mexico Oil Conservation Commission
Je. Y. Runyon New lexico 0Oil Conservation Commission
J. W. Montgeomery Shell 0il Company

J. e leek Pan American Petroleum Corporation

A1l of the Committee meetings were held in the 0il
Conservation Commission Conference Room in Hobbs, New Mexico.
The first meeting was held on July 19, 1957; subsequent all day .
meetings were held on July 25, August 1, August 8, August 15,
August 22, and September 5, 1In addition to meetings of the Com-
mittee as a whole, three subcormittees held numerous meetings to
complete their work assignments.

All of the agencies and companies appointed to the
Cormittee had representatives present at each of the Cormittee
meetings, with the exception of one meeting when one organization
was unable to have 2 representstive present.

By Committee deulslon the initial distribution of this
final report is being restricted. In nddition to the copies furnished
to the 0il Conservation Commissicn, each designated member and alter—
nate is to receive one copy. All have agreed to hold their copies
confidential pending your decision as to the proper disposition of
the report.

Jo W, Brown
Acting Chairmen



FINAL REPORT OF COMMITTEE
STUDYING PROTECTION OF HOBBS
FRESH WATER. SANDS
SEPTEMBER 24, 1957

At the reqnest of the City Commission of Hobbs, New Mexico,
the New Mexico 0il Conservation Commission called a meeting of
all operators in the Hobbs, Bowers, and Byers-Queen Pools oh July
9, 1957, in Hobbs.

During that meeting and subsequently by Mr. A, L. Porter,
Jre.ts letter dated July 10, 1957, a Committee was appointed %o
make a study of fresh water contemination in the Hobbs Pool area
. and make recommendations to the New Mexico 0il Conservation Com~
‘mission, as to:

l. Any action that may be taken by the Commission
: in addition to what is presently being done to
prevent further contamination;

2- Any corrective measures thal may be employed to
prevent further spread of present contamination.

The Committee consisted of representatives from the
following compenies and agencies:

Pan American Petroleum Corporation - Chairman
Samecan 0il Corporation

Shell 0il Company

Tidewater 0il Company

Continental 0il Commany

Hobbs City Water Board

State Engineerts Office

Hobbs Commission Staff

" After collecting additional informestion regarding water
wells and contamination of water wells in the Hobbs Pool area,
after giving consideration to existing information and all reports
of fresh water contamination, and after obtaining advice and assis-
tance from recognized esuthorities on ground water and from ressarch -
organizations and from texts and reports on geology and petroleum
engineering, the Committee concluded its study by making numerous
findings with respect to the overall problem of fresh water contami-
nation in the Hobbs Pool area.

I. The Physical Cnaracteristics c¢f the Ogallala Formation and
the Movemenv of Water Through This AQJlfnra

The Committee finds:

(1) The entire Hobbs Pool ares is directly underlaln by
the Ogallala formatlon of Tertiary age.

(2) The Ogallala formstion, in the Hobbs Pool area, is an
effective fresh-water aquifer with a thickness of 175'-200? of which
approximately 100%-150% is saturated with water.

(3) The regional dip of the Ogallala formation is approxi-
mately 15-20° per mile in a southeasterly direction,

(4) The Ogallala formstion consists largely of fine-
grained sand in varying stages of cementation and consolidation.,
The material of the upper 5-40! is often firmly cemented by calcium
carbonate to form hard dense caliche which commonly underlies the
land surface in the area., The basal portion of the Ogaliala is often
composed of coarse sand and gravel, Thin discontinuous clay lenses
are often found interbedded within the sand of the Ogallala formation,
The Ogallala is underlain by Red Bedss
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(5) Clay lenses and thir zones of very fine sand which
are relatlvely well-zemented occur within the Ogallala formation,
These are not continuous or of great lateral extent; The Ogallala
ground-water reserv01r, herefore, is unconfined and acts as a unlt.

(6) Water levels in the Hobbs Pool area have declined
as much as 12t since 19&0 due to large withdrawals and regional
drought.

(7) Vater level measurémerits made during August, 1957,
show that water levels in the Hobbs Pool area stand at from 18-65°%
below thé land stirface, In many instances this level is below the
base of the callche. '

(8) The pore space in the sand of the Ogallala formation
above the water table would normally contaln pelllcula" water and
cvlr .

\9) There would be some water saturatlon in the sand of
the Ogallala formation above ‘he water table due to caplllary forces,
<depend1ng upon the physical characterlstlcs of the sand and the
thickness of sand above the water. table. '

(10) ~es3ure in the sand of the Ogallald formation above
the watér tablé would be atmosphéric unless affected by outside forces.

(l“ The weter table in the Opallala formation has a
gradlent of 15° pér mile in a qoutheasterly direction. The water
is moving at 9 to 127 per day in that dlrectlon,

(l?) A pe5et1ve aréa of 1nfluence. called a cone of de-
presslon, ie developed by wells pumping water f¥om the Oval ala
formatlon.

‘ _ (13) The vertical and ia%eral extent of a core of depves—

sion is dependent upon the rote of withdrawal, duration of pumping,
and the lithologic characterletlcs of the aqulfer within the cone
of depression,

(14) Ground-water mounds, or positive areas of influence,
can be created by injecting water into the Ogallala formation by
recharge wells,

(15) The positive areas of influence around recharge wells
probably would not be large and would exist only in the area of the
r‘nharge well,

(157 The introduction of a second or third phase, ‘0il or
gas, below the water table in the Ogallala formation weculd cause a
reduction in the relative permeability in that portion of the
Ogallala sand occupied by the oil-water-gss mixture,

(17) Where both 0il and gas are present below ithe water
table, relative permeability of the sand to o0il and gas would be
zero if the water saturation varied from sbout 88% to 1004. The
relative permeability of the sand to o0il and gas increases as water
saturation decrzases below about 88%. Therefore, oil and gas in
the Ogallala formation would not move until water saturation is
decreased to less than about 88% of the total pore space occupied
by a mixture of water-oil-gas,

(18) 0il or gas introduced into the Ogallala formation
would be free to move provided only that sufficient saturation by oil
or gazs occurred,

(19) Once a portion of the Ogallala sand is saturated by
oil or gas, it would not be possible to reduce this oil or gas
saturation below about, 10-12% saturation by the reductlon of
pressure or by moving water through the sand.
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(20) Any movement of 0il or gas in the Ogallala formation
below the water table would result in a minimum of about 12% of
the 0il or gas remaining trapped in the sand through which thz oil
or gas moved,

(21) 0il introduced into the Ogallala formation above
the water table could result in the sand tending to become oil-wet
thereby resulting in residual oil saturation much higher than if
introduced below the water table.

(22) Gas produced with o0il is soluble to some extent in
the water of the Ogallala formation, depending upon the amount of
gas in contact with the water and the pressure at the p01nt of
contact,

(23) Gas dissolved in the Ogallala water would have no
effect upon the movement of the water unless free gas began breaking
out of the water below the water table. 1In such a case a reduction
in the reiative permeability of the sand to water would result,

(24} Dissolved gas would move with the water in a south-
easteriy direction at a rate of approximately ¢ to 12% per day.

(25) Gravitational forces would tend to move oil or free
gas in the Ogallala formation upward toward the water table.

(26) A comparison of the water wells contaminated with
0il and their relationship to the structure of the base of the
caliche shows that these wells are located in the structural highs
while water wells contaminated with gas are located both in
ctructural highs and lows. Refer to Exhibit No., 1 which is a map
cf the Hobbs Pool area contoured on the hase of the caliche.

(27) The structure of the base of the caliche could
p0531bly affect the movement of oil and gas toward structural
highs. Refer to Exhibit No. 1.

IT. Apparent Contaminated Conditions Which Exist in the Ogallala
IFormation in the Hobbs Pool Area.

The Ccmmittee finds:

(1) A total of 378 water wells were located in the area.
This includes temporarily abandoned and producing wells. It is
believed that this represents about 807 of the total number of
water wells in the Hobbs Pool area., The majority of these weils
are plotted on Exhibit No., 1.

(2) Based on tests made by Committee members, 17 water o
wells are suspected to be contaminated by ges. This contamination
is in varying cegrees, from gas contamination sufficient enough to .
burn with a small intermittent flame, to a slight taste., The
wells are as follows: .

Name : Location Degree of Contamination
Gibbins SW SE NE  4-19-38 Slight Taste Gas
Easton SW SE NE  4~19-38 Slight Taste Gas

Gackle SE SE NE  4-19-38 Strong Taste Gas
Security Supply NW NE NE  5-19-38 Slight Taste Gas

Ohio Oil SE SE SE 32.-18-38 Strong Taste Gas

Baker Tool SW SE SW 32~-18-38 Slight Taste Gas
Harwell NW NE NE 28--18-38 Strong Taste Gas
Dowell NE NE NE 28-18-38 Will Burn

fjumble 0il SW NE SW 30-18-38 Moderate Taste Gas

Bensing : NE NW NE 30-18-38 Very Slight Taste Gas
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Name. Location Pegree of Contamination
Green NE NE NE 30-~18-38 Very Sn"ong Taste Gas
Mertaugh N NE NE 30-18-38 0ld Well Would Burn
Moon NW NE NE 30-18-38 Mcderate Taste Gas

Moon W NE NE 30-18-3§ Moderate Taste Gas
Goins NE SE NE 30-18-38 Strong Taste Gas
Ellison " 1-2230 SW SE NE 30-18-38 Moderate Taste Gas
Pacific Pump NW NE NE  5-19-438 Slight Taste Gas

One of the sbove water wells (Ohlo) is reported to have
been contaminatcd with gas since 1930 when the nearest oil Wells
were more than s mile away,

The greatest degree of gas contamination was found in the
Dowell (NE NE NE 28-18-38) water well, This well proved tc bYe con-
taminasted to such an oxtent that small sporasdic flames of gas wsre
chserved when a lighted match was held over an opened water faucet.

(3) Of the 378 khown water wells, 9 are krown to have oil
" standing in the well bore and 3 sre reported to be o0il contaminated.
The wells known to have oil in the well bore are as follows:

Name Leceation Dexree of Contamination
Ameracda Pet. c. N/2 29-18-38 19./, feet
Ellison L~223C # 1 SW NE NE 30-18-3¢ 6,3 feet
L # 2 SE NWNE 30-18-3¢ 0.5 feet
i #3 SE SYNE 20-18-3§ 0.5 feet
“ # 4 SE SWNE 30-18-38 0.8 fee’
i #5 NE SWNE 230-18-38 0,6 feet
i #1%. SE NW NE 30-18-38 Trace Qil
i #12 SE SW NE 30--18-38 2.4 feet
W #13 SE SW NE 30-18-38 3.8 feat,
In the case of the Ellison wells, the owner reported “he

presence of oil to the New Mexico 0il Conservation Commission and
subsequently Commission personnel confirmed the presence of oil in
the degree indicated above,

The Amerada well in which 19.) feet of oil was founc was
not being produced when first inspected by Committee membars, Sub-
szquently, pumping equipment was installed and the 19.4 feet of
cil was recovered. As of this date the well is pumping water and
no new cil hes entered the well bors. Informetion reported to the
Committee indicates the possibility that the o0il entersd the well
bore from the rurface and not from the fresh water aquifer.

- The wells reported to be contaminated by oii are locaied
as follows:

Name Locaebion Degree of Contamination
Jackson NE NW NW 20-18-38 Unlmown

Phillips NE NW NW  4-19-38 Unknovm

Pacific Pump NW NE NE 5-19-38 Trace

The Jackson well is reported to have oil in the well bore;
however, it is the opinion of this Committee that it probably is
Jubricating oil from the water well puip.

(/) One well is revorted to be contaminated by sewage.
It is located &s follows:

Name Lecation Depgree _of Contamination

Phillips #6 SE NE MW 4-19-38 Unknovn

(5) Forty-two wells were sampled, These samples were
anazlyzed for chloride and sulfidecontent. Among these 42 water wells
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are all wells that were suspected to be contaminated, the remeainder
being water wells near these wells, The sulfide determination did
not indicate any contamination although some of the wells are known
to be gas contaminated. With samples collected and analyzed by
different - methods, the presence of gas contamination might have
been detected, A list of the wells and the results of the analysis
are shown on Exhibit No. 2. Exhibit No. 3 shows the analysis of a
sample collected from one of the Ellison wells during 1956 by Mr.
Charles Reider, then a member of the Commission Staff.

(6) 1In response to the Committee?s request, water analyses
on 9 water wells were received from oil operators that opsrate water
wells in the Hobbs Pool area. These analyses are included as -
-Exhibit Nos 4.

ITI. Feasibility of Fliminating or Removing The Apparent
Contamination, .

The Committee finds that there are no practical rnor
feasible means; now known, by which the apparent oil and gas con--
tamination can be completely removed from the Ogallala formation
for the foliowing reasons:

{1) Evidence available gives no clear indicaticn of “he
exaclt extent of the apparent contamination.

(2) 01l and gas contemination can exist at various depths
with the same or other devths in the same area showing little or no
contamination.

{3) More shallow wells evidence oil or gas contamination
than deepeir wells, thereby tending %o confirm that oil or gas
entering the Ogallala will migrate upward toward the water table.

(4) To remove oil or gas from the Ogallala, it would be
necessary to flush the contaminested portion of the sand with water,
draw the oil or gas into a producing water well, permit the con-
taminaticn to gradually migrate or cdisperse, or use a combination
ot these methods,

(5) The combination of high withdrawal rate water wells
in an area of apparent contamination encircled by recharge wells
would tend to create an extended area of influence. Howaver; the
expected results in moving or flusining oil or gas would not justify
the large vclume of water nzcessary to be handlad to create such an
extended area of positive and negative influence.

(6) 1In order to dzcontaminate an area of oil ccntamination,
it would be neccessary Lo essentially remove all of the oil o prevent
ariy further show of contamination., While it is theoretically
possible to flush out the cii dovn to an immobile residual saturation,
in practice this would be impossible.

(7) An area of gas contamination could probebly be decon-
taminated by the use of combined high rate withdrawal and recharge
wells. Even so, it would be necessary to remove gas prodwced with
water before injecting the water in the recharge wells. Under these
cond¢itions i% would be more practical to simply remove the gas from
water produced for domestic purposes without a recharge program,

{8) The general and areal movement of water in the
Ogallala formation in a sovtneasterly direction will tend to migrate
or disperse the dissolved gas away from an area of apparent
contaminationa.
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IV. The Possibility of Contamination of The Hobbs City Water
Supply By ligration from the Area of Apparent Contamination.

The Committee finds:

(1) Certain of the City of Hobbs water wells are located
in the path of ground-water movement from the contaminated area in
NE/4 30-18-38,

(2) Existing oil contamination is expected to be immobilized
within the aquifer, especially in the relatively fidry" zone at the
top of the aquifer, before it reaches the city wells, Further, as
the city wells are completed at or near the base of the aquifer, the
possibility of oil contamination has been greatly reduced,

. (3) since gas in solution may travel a great distance,
certain city wells msy be subject to some gas contamination in the
future.

(L) Observation wells should be established and maintained
between the contaminated area and the city wells,

The Hobbs City Water Board advised that the City had pur-
chased 6 sections of water rights located 3 or 4 miles to the north
and northwest of the Hobbs Pool area., These water rights are
considered to be outside of any poss1b1e contamination from the
Hobbs Pool area.

7. Possible Contamination of the Fresh Vater in the Ogallala
Format tion by Sources Other Than 0il or Gas | Welis Such as
Sewaze, Waste Uil and Acid, ( Qpen Storm Sewer Digches, Gas
Plant Waste ‘Jater, Refuse, and 0il and Oilfield Brines Held in
Earthen Pits.

The Committee finds:

(1) One water well was reported to be contaminated by
sewage,

(2) It was found that’many service companies operating
in the Hobbs Pool ares are dumping waste material in earthen pits
at random, thus creating a source of possible contamination, The
City of Hobbs maintains a supervisaed pit east of the city wherein
such waste can be disposed, for a nominal fee, thus eliminating this
source of possible contamination to the Hobbs fresh water suvply.

(3) One large storm sewer ditch exists in the southern
part of the Hobbs Pool area, The depth of this ditch is such that
if it does not actually penetrate the aquifer it is very close to
doing so, and is considered a hazard to the underlying fresh water,
Although samples of water collected from the ditch by Committee '
members during August, 1957, did not indicate severe contamination,
the open ditch is subject to accidental severe contamination from
a number of sources at any time. The analyses of two samples of
water collected from the ditch are shown in Exhibit No. 5.

(4) Analyses indicate that water coming directiy from
the Phillips Gasoline Plant is not a potential source of contamination
(196 PPM CL) but that the lake in which it accumulates is high in
chlorides (3450 PPM CL). It is possible that oilfield brines are
aiso introduced into this lake, Disposal of such brines by other
means may cause the lake to become gradually lower in chlorides.,
See Exhibit No. 6 for more complete analyses of plant waste water.

(5) No accumulation of refuse was found that could be
considered as a source of permanent contamination to the fresh
water sands,
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(6) It was found that numerous sources of possible
contamination exist in the form of pipeline drips, tank battery
burn pits, and salt water disposal pits. The latier source is
expected to be eliminated in the near future after installation
of proposed salt water disposal systems, Holding or disposing
of oil in earthen pits is considered a possible source of con-
tamination to the fresh water sands. This possible source of
contamination can be controlled by NMOCC under existing rules
and regulationse.

VI, Possible Need For Rules and Régulations Governing the Drilling,
Completion, and Abandonment of Water Vells in the Hobbs Pool
Area.

‘The Committee finds:

{1) There are no rules nor regulstions governing the
-drilling, completion, and abandonment of water wells in the Hobbs
Pocl area. :

(2) There is a definite need for rvles and regulations
governing water wells to prevent further contamination of water in
the Ogallala formetion and to minimize the rlsks of producing con-
taminants that are now in the aquifer.,.

(3) Rules and regulations should, in part; govern the
location, depth, casing and cementing programs, surface and sub-
surface completion procedure, inspection, and abandonment of water
wells.

(L) There is also a need for rules and regulations
governing the drilling and abandonment of any boring or excavation
that penetrates the fresh water sands,

VII. Letablishment of a Water Well Obserwvation Program To Detect
Any New Cortamination and to Observe the Movement, If eany,
of Contamination from the Arca Northwest of Hobbe.,

The Committee finds:

(1) At least 42 water wells, and probably more, are
available for observation purposes in the Hobbs Pool area. Exhibit
No. 7 is a tabulation listing these wells according to their loca~
tion and accessibility to water level measurements and to water
sample collection,

(2) As much information as possible should be collected
regarding the potential observation wells. Such information should
ideally include the drilleris log, date drilled, depth, casing
program, location of any perforations, and an accurate description
of the well location.

(3) An effective network of observation wells can be
established by evaluating the potential observation wells with re-
gard to their location within the Hobhs Pool area and to information
available regarding their completion.
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J
VIITI. The Possibility of, and Methods for, Obtaining Potakble Water
From the Areas of Apparent Contamination.

The Committee finds:

(1) It should be possible to obtain potable water at almost
any location in the Hobbs Pool srea provided that proper depth is
penetrated, proper methods used to complete the water well, and
reasonable caution is used in locating the well with respect to
nearby possible sources of contamination,

(2) Since most contamination by oil and gas is evidenced
~ in shallow wells, and since oil and gas will tend to migrate upward
toward the water table, it would be advisable to complete water welld
as deep as possible in the Ogallala, cement casing to the completion
depth, seal around the top of the casing at the surface, and have
the casing extend above the natural ground level.

(3) Since some evidence indicates that various depths
- may be contaminated, casing should be cemented so that shallower
intervals can be tested if contamination is .found in deeper intervals,

(L) If a water well in the Hobbs Pcol area evidences
contamination by oil and/or gas, this water can be made potsble by
removing the oil at the surface by a simple skimming or settling
process, Gas can be removed by aeration., If gas contamination is
severe, it might be necessary to flow the wa@r over several cascade
type trays with a layer of activated charcoal in the botiom of each,
This charcoal should not require frequent replacement, If 2 dis-
agreeable odor or taste of hydrogen sulfide remains a few PPM of
chlorine added to the water should remove the odor and taste. Water
from gas contaminated wells producad directly into and held in
pressure tanks will retain gas in soluticn to be released when
water is withdrawn,

IX, Causes of 0il and Gas Well Casing Deterioration,

The Committee finds:

0il Conservation Commission records indicate that to
this date defective casing has been repaired at 63 Hobbs Pool wells,
There are numeréus causes of this deterioration of casing in oil
and gas wells, Some of these causes are listed as follows:

(1) Corrosive conditicns are known to exist in the Hobbs
Pool which can cause leaks in any casing string subjected to these
conditions.

(2) Severe internal cesing corrosion can result from the
presence of hydrogen sulfide contalned in gas produced with the
Hobbs crude oil.

(3) External or internal casing corrosion can result
from electrolytic action, action of sulfate reducing bacteria,
or galvanic actiona.

(4) Stress concentrations resulting from even mild
corrosion can cause failures of the well casing.

(5) Wear between the tubing and casing in pumping wells
as is caused by the moveﬂent of tubing during the pumping cycle can
cause casing leaks,

(6) Pressure in fcrmstionsbehind the casing can cause
collapse of the casing.
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(7) Casing will be subjected to continued high pressure
from the producing formation throughout the foreseeable future. .
Hobbs Pool bottom hole pressures averaged 966 psig in 1954 and 941
psig in 1956, indicating very gradual decline, With continued high
pressure on the casing and considering the age of the remaining
Hobbs Pool wells where casing has not been repaired, the instance
of casing leaks may be expected to increase during the 20-30 years
remaining life of the pool.

Xo Methods of Preventing or Minimizing 0il and Gas Well Casing
Det.erioration,

The Committee finds that them are numerous means and
materials available to the 0il industry by which oil and gas well
casing deterioration can be minimized or eliminated, Some of these
mzans and materials are listed as follows:

(1) Coatings applied to the interior and/cr exterior
of casing.

(2) MNumerous and various chemicals injected into oil
and gas Wells to minimize corrosive attack,

{(3) 1Induced electrical current or elimination of
electrical current to minimize electrolytic corrosive attack.

(4,) Spotting chemically trested mud outside of casing
or circulating cement outside of casing to prevent corrosive
attack by sulfate reducing bacteria,

(5) Se%ting packers in the casing in or above the pro-
ducing formation and filling the annular space above the packer
with non-corrosive liquid.

(6) Circulating cement between strings of casing.

(7) Using anchors or guides to prevent tubing-on-casing
wearas

XI. Hethods of Determiningz the Existence of Defective Casing.

The Committee finds that there are numerous methods
available by which defective casing can be detected. Some are
listed as follows:

(1) Internal caliper surveys to gauge the extent, depth
and location of corrosive attack on the internal string of casing.

» (2) Temperature surveys to locate temperature anomalies
which are possible indications of casing leaks.

(3) Hydraulic pressure tests using packers to determine
if a leak exists and to locete the leak.

(4) Potential profile surveys to determine the proba-
bility of external casing corrosion and thereby the likelihood of
casing leaks.

(5) Bradenhead pressure surveys to determine by pressure
observations on the several casing strings the possible existence
of casing leaks,

(6) Chemical analysis of produced water as an indication
of a casing leak through the presence of foreign water.
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(7) Lack of normal clearance between tubing and casing
4s &n indication of possible casing collapse or of parted casingi

(8) Any observed abnormal performance of the well with
respect to bottom hole pressure, gas-oil ratio, water production,
or oil productlbn.

(9) Unusual performance or presence of foreign liquid
or gas in shallower oil, gas, or water wells in the vicinity.

(10) FElectical logs, permeability surveys, and radiodctive
tracer surveys to locate leaks or parted casing.

The method or combination of methods best adapted for any
particular well will depend upon the conditions which exist at each
individual well. The bradenhead pressure survey is least expensive,
quicker, and very effective under proper conditions.

XII. Methods of Repairing 0Oil and Gas Well Casing Found to be
Defechive,

o g 2 v s Wt

The Comnittee finds that there are numerous means by
which casing can be effectively repaired. The method to be used
Wwill depend upon the conditions which exist at the individual well.
Some of these methods are as follows:

. (1) Recover the entire casing string found to be defective
and run and cement an entirely new casing string.

(2) Run and cement a full string of smaller casing inside
thie defective casing.

(3) Recover that portion of the casing string found to be
defective, replace casing, and re~run casing string using casing
bowl overshot or other method to tie back on to and seal with casing
left in the hole.

(L) Run and cement a liner covering that portion of the
casing found to be defective,

(5) Circulate cement to the surface between casing strings
during completion or repair operations.

(6) Squeeze cement through casing leaks and obtain a
solid final build up squeeze pressure.

XITT. Programming of Bradenhead Pressure Tests on 0il and Gas b Wélls
In the Hobbs Pool Area.

The Committee finds:

(1) Bradenhead pressure surveys, where the several casing
strings are open for pressure measurement, should indicate whether
or not a casing leak exists and therefore the possibility of fresh
water sand contamination at the wesll being tested.

(2) Bradenhead pressure surveys conducted annually are
00 infrequent to provide adequate warning of possible contamination
of the fresh water sand.

(3) Bradenhead pressure surveys conducted quarterly should
provide more adequate warning of possible contamination of the fresh
‘water sand,

(4) Tt should be necessary for the NMOCC to witness only
one of the gquarterly bradenhead pressure surveys each year.
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(5) The operators of the individual wells shoild conduct
the other three surveys, recording and saving the test results, and
filing a certification with NMOCC that all wells operated by that
operator have been tested and whether or not leaks were found.

(6) a11 producing oil and gas wells, abandoned wells,
temporarily abandoned wells, and salt water disposal wells, should
be scheduled for the quarterly bradenhead surveys.

(7) There are a number of o0ld oil wells in the Hobbs Pobl
area with the intermediate casing set on open surface casing with
clamps, thereby preventing pressure observation, Such open surface
. casing is a possible source of fresh water sand contamination since

the top of the surface casing is in the bottom of cellars. In order
to obtain valuable information during bradenhead pressure surveys
and to eliminate one possible source of contamination, the top of the
annular space between the clamped intermediate casing and the surface
casing should be sealed and vented to the surface.



EXHIBIT NO, 2

ANALYSIS OF 42 SEIECTED WATER WELLS IN. HOBBS POOL AREA

Anslysis was to :chudb only sulflde and chloride content.
However no sulfides Were identified.

Neme and Source

BLACKBURN, Tap at well
CONTINENTAL, Abd, Hole
HOBBS ICE CO,
SUN OIL CO., Tap at Kuthts
OHIO CIL CO. NO, 2, Tap by
Storage Tank
YATES SHELL STATE, Abd, Well
HOBES IRON & METAL, Tap
ROBERT OWINGS, Tap
BRIANT, From well
R. D. MOOR, Well
RYBANT, Tap
HOBBS GAS CO., Tap
C. MYERS, Tep
SIMOH, Tap
PHILLIPS NO. 3, UWell Tap
PHILLIPS NO. 2, Pump Tap
BRO*N WELL SmRVICB, Tap
Water from Phillips Gasoline
Flant from ditch to ~most
pord
PHILLIPS NO. 6, Tap at Well
HUMBLE OIL, Tap at Well
JACKSON, Sample from earth
ditch 10 yds. S. of pump
STEELE, Tep sample
CAZEE, Tap
PACIFIC PUMPS, Tap Sample
SECURITY, Tep Sample
He BASTON, Tap Sample (S.House)
GIBBONS, Tap Sample (N.House)
BAKER TOOL, Tap Sample
OHIO OIL CO., Tap Sample
E. W, BENSING, Tap Sample
ROBERT BENSING, Tap Sample
JESS HARYELL
DOWELL, INC., Tap Sample
MAYFIELD, Tap Sample
GOINS, Tap Sample
We E. MOON, Tep Sample
MERTAUGH, Tap at new well
BLAKIEY, Tap -
L. DEVERS, Tap Sample
P. L. RIEVE, Tap Sample
COX, Well Sample
*DOWELL, Gas in line and
spurting as sample
was taken

W NE

location

SW SE SW
NE SV

NW SE SW
SW NE NE
NW SE SE

W SE SE
W SB N
NW NE
NE NE
NE
NE
NE
NE
SE
N

N
SE
SE
NW
N2
NS
N2

NE

MEEEBGEERERE

NI NE N

S NE SB
NE N¢J NW

SE NE SW
SW NE

SN SE

=
2
SEEEEEEEEEE

EERLEZE
BHE8EE

N

N

32-18-38
13-18-37
34-18-28

5-19-38

32-18-38

23-18-37
3-19-38
31-18-33

30-18-38

30-18-38
30-18-38
23-18-38
4-19-38
32-19-38
4~19-38
4-19-38
5-19-18
4~19-38

4~19-33
30-18-38
20-19-38

4~19-38
30-16-38
5~19-38
5-19-38
4~19-38
4=19-38

32-18-38

32-18-38
30-18-38
30-18-38
28-18-38
28-18-38
30-18-38
30-18-38
30-18~38
30-18-38
30-18-38

 30-18-38

30-18-38
30-18-36
30-18-38

Date Chloride
Obtained mg/1
8-14-57 .56
8-14-~57 72
8~15-57 112
8-14~57 96
8=14~57 L8
8-14-57 80
8-14~57 80
8-13-57 80
8-13-57 56
8-13-57 72
8~13~57 L8
8~13~57 112
8-14-57 L8
8-14-57 6!,

- 8=14-57 104
8-14-57 88
8=14~57 112
B=12~57 749
8-13~57 327
8-13-57 72
8-13-57 494
8-12-57 96
8~13-57 64
8-12-57 64
8~12-57 80
8-14~57 6L
8-12-~57 40
8-12-57 L0
8-12-57 128
8-13-57 80
8-13-57 80
8-13-57 104
8-13-57 56
8-13-57 72
8-13-57 343
8-13-57 104
8-13-57 56
8~13-57 80
8~13-57 64
8~13-57 104
8-13-57 L8
8-22-57 80

No free

#Contained sulfide present as ferrous sulfide in trace quantity.
hydrogen sulfide was found in this sample nor in any of the other samples

llsted above.

With samples collected and enalyzed by different methods, the presence of

gas contomination mlvht have been detected.



EXHIBIT NO. &

ANALYSIS OF WATER IN PARTS
PER MITLIOR FROM WATER WEILS
T:] HOBDS POOL ARFA

NAME LOCATION DATE Na Ca Wg SOh Cl CO3 HCOB
Pan American NE SW MW 33~18-38& 9-1950 35 7h 5 7 50 0O 226
7-1951 54, 57 16 8 53 0 202
7-1652 32 2C 21 £2 57 . 0 232
8-1957 9 103 21 &9 A0 12 201
Pai: Arerican SE NE SE  4-19-38 9-1950 51 133 25 56 18 0 256
- o 71951 45 128 29 53 195 O 256
7-1952 56 137 27 30 227 O 268
8-1953 32 139 25 72 163 O 262
6-1956 63 £0 12 63 78 0O 256
Pan Americar  NW NE NE 9-19-38 10-1950 67 29 18 109 82 0 262
7-1951 52 79 2L 93 67 0O 250
7-1952 52 21 9% M 0 262
1953 31 124, 19 114 85 12 238
8-1955 56 80 17 103 7¢ 0O 218
5-1956 66 86 17 113 7. O 256.
Humble .
Federzl Bowers No, 3 - 7-1957 190 46 22 66
Sun 0il Co. 3
McKinley No. 1 NE NE 5-19=38 11-1953 56 95 15 80 120 O 205
HcKinley No. 2 NE NE 5-19-38 11-1953 47 M 1, 98 53 O 227
Gulf 0il Corp. .
West Grimes 9-1952 236 70 7 L8 31 0 229
7-1953 50 59 7 44 33 O 235
7-1954 50 62 5 45 32 0 235
7-1955 46 55 6 L5 31 0 238
7-1956. 65 96 19 119 92 0 250
East Grimes 7-1953 78 93 12 130 8 0 24
’ 7-1954 60 92 12 102 7, O 244
7-1955 53 94 14 99 T4 O 244



EXHIBIT NO. 3

ANALYSIS OF SAMPLE
FROM ELLISON WELL
AUGUST, 1956

Air and Uater : 95.37%
Methane 2.304
Ethane 0.15%
Propane 0.49%
CO2 . 1.49%
Butane (plus) - 0.14%

Analysis made by Permian Basin Pipeline using Mass
Spectrometer. Sample collected by Mr., Charles
Reider, then a member of the Commission Staff.



EXHIBIT NO, 5
ANALYSIS OF WATER SAMPLES
FROM LARGE STORM SEWER DITCH
The chloride end sulfide cbnﬁent of the two water
sampies, each designatéd ‘‘open sewer; Hobbs, New
Mexico', submitted August 21, 1957,‘was negligible,
Both samples géve a negative Endo Agar Test, indi-
cating they were free of fecal contamination.
They contained organic metter, both dissolved and
in suspension, and considerable diss&lved iron.b
The sodium, potassium, and calcium‘contént was 12,

Ly 24 and 9, 4, 2€ parts per million, respectively.



EXHIBIT NO. 6

" ANALYSIS OF WASTE WATER

Phillips Gasoline Plant

Sample No. 1 ~ Wasté water direct from plant
Date Collected =~ 8/6/57 L

Phenolphthalein end point = 550 ppm
Methyl orange (M~orange) = 620 ppm
Total hardress = 0

Chlorides = 196 ppm

Ph = 11.55 .

Orthophosphate = 45 ppm

Hydrogen sulfide = O ppm

Not considered potable but is soft. Will not scale.

Sample No, 2 - Waste weter from large pit behind
Phillips Plant

Date Collected - 8/6/57

Algse growth moderate

Phenolphthalein end point = O ppm
Hethyl orange (M~orange) = 196 ppm
Total hardness = 1700 ppm
Chlorides = 3450 ppm

Ph = 7.55

~ Orthophosphate = 20 ppm

Hydrogen sulfide = 0 ~ 1.7 ppm

Not considered potable duve to hardness and chlorides.



Well Location

NE S4 13-18-37
Wi oW SE 13-18-37

NW SE SE 23~-1£-37

E
SE SE SBE 24-18-37.

S ME SE 17-18-38
SE SE SW 18
S SH S 19
HE NW NW 20
SE/L 21
W N 27
SW SW SE 27
n/2 28
W & NE 29

S NE SE 29

VATER WEILS IN THE HOBBS PCOL AREA WHICH COULD BE UTILIZED

EXHIBIT NO. 7

FOR OBSERVATION

PURFOSES

Accessibility of Well

For leasurement
Of Water Level

For Collection of "Jater Sample

From
Tap or Discharge Pipe

By
Thief or Trip Sampler

Present Use

X

X

eV}

[EV)

=)

“

-

(V)

)

-~

(28]

)

X

"~

<~
L

(V)

Abandoned
Stock
abandoned

Domestic

Abandoned

Irrigation

Standby

Municipsl

Abandoned

Abandoned

Remarks

Sampled 8/14/57

indnill

Sampled 8/14/57

Windmill

Not checked

Not checiked

Sampled 8/13/57
Many wells. Not checked
City well #13
City Well

Many wells. Not checked.

Contained oil 8&/14/57

Nt most of two wells



BEXHIBIT NO. 7 Page Two

Accessibility of Well

For Collection of llater Sample

For Meszsurement From By 4
Well Location Of ‘later level Tap or Discharsge Pipe Thief or Trip Sampler Preseni Use Remarks
SW MR NW 30 ® X _ | Domestic
“B/L 30 x x x Domestic, Irrig. Many Wells,
Contaminated area.
NE NE SH 30  x | x Abandoned
34 NE SW 3C-1€-38 x | x ‘ Abandoned
"SE SE ST 30. | b'd X , Dommestic - EM.D&&HH
S\Y NE SE 30 ? x Domestic Three wells present.
Sample from contaminated well.
NE HE SW 31 X : x
SE S¥ SE 31 x ? Not checked
Nt NE NE 32 x x Abandoned
NE SW NE 32 X : , x Abandoned Plugged with timber
NE NE IE 32 x x Abandoned Plugged with bull plug
s/2 32 ? ...v Meny wells. Not checked.
ME/L 33 ? ? Many wells. Not checked.

S SE SW 33 x ’ Domestic



EXHIBIT W0, 7 Page Three

Accessibility of Well

For Collection of Water Sample

For lMeasurement From By
“ell Location Of 'later Level Tap or Discharge Pipe Thief or Trip Sampler Present Use Remarks
NE Ff Sk o34 X X ‘ Domestic
SW S = 3L x b4 | Abandoned
Ny SE S& 34 x
N/2 34 | ? ? sany wells. Not checked
s/2 3-i9-3¢ ? ? Many wells. Not checked
N/2 4 ? ? Many wells. Not checked
SH St SW  4=19-38 x . x Abandoned
SE NE SE &4 ? x Domestic Sampled 8/12/57
N2 5 X H X Many wells. Not checked
HE NE SE 5 x x Abandoned Tizber plug |
SUKE NE 6 ? x Stock dau..buu.mhu.
NE/)  9-19-38 ? ? . 4 wells here. lione checked.
S4 NE SE 10 ? x Domestic Windmill
SE S SE 10 x x Abandoned
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!-!r. Robert THoy_].e:‘_ "\»P'age 2‘ |

HOBBS NEW . MEXICO

' ) -t | . o ) R Popoﬂo
'Soa T T T
C1 S ’ . 3370
H B . -‘ N . ‘i . : . v : . 13! ‘
’ . Total poPoM. ’ ‘ ) 71[07
" Total Solids by evaporatlon 67&0 :
; SD. Gl'o .001; i .

-Organic Matter Present
’Sodium Calculated L

. §g£ta Rosa Uater On December 21, 1927, bample by bailer from 1,235 - 50'
_ TaDs 1,250, analysis by H. K. Frank from discovery-uell.. Analysis run
‘-;January 5, 1928. '

) - Lo N '— Popot'i.
‘. Na . . . 730
B - T T -
Mg e T ‘Trace -
at . w3
lcoy 51
'HCO3 M 68
Total P.P.ﬁa ) 2, 331 "

Total Solids by evaporation 1 660
Sp. Gre. 1.005 -

R Sodium Calculated. :.f .

_'Big Gas Pay (Queen)

" :'OlL CONSERVATION COMMISSION

Reacting Values Pereent
: 8.8 .

40.3

0.0

Reacting Vhlues ngcent

49.5 -
0.5
0.0
C 234 )
6.3
2.7

17.6
100.0

The chemical compbsition of the water frcm the “Bowers sand“ is’

:A:iyrobably nearly identical with that from the big aas pay.
‘ Sa.lty. s ) R

Both are very

- On July 15, 1930, a sample of water from the big gas pay was taken
- from the bailer of Midwest Byers #33, NE/4 of Sec. 4, Township 19 South,

- "Range 38 BEast, depth of water 3, - 25%, depth of hole 3,725%. Analyzed
,AuguSt 7! 1930’ by He Ko F’rank. B . B ) :

P.P.M. Reactina Values Percent

Na - Co85,292 - 3he9

Ca ,.-‘,";,‘_,svx. | 14,200 ... . . 6.8 .

.o Mg o0 o &3
s, 1 S % 1)

, T 1355000 : ' 49.81 .
e e ‘o 00
,ﬂca S 279  _0.05
Total P.P.!ﬁ. . 29[&,953 "~ 100.00

L Total Solids by evaporation 28&,700
. Sodium calculated - ' ' '
. . Analysis not corrected for specifxe gravity, hence actual salinity is
- approxlmateky reported 50,000 P.P.ﬂ. lesn than above,



'.‘\fh;te Lime !San Andres}

LA

i ﬁr. R'obert' Hoyle: Page 3 .

OlL CONSERVATION COMMISSION

HOBBS NEW MEXICO

~On Hovember 8, 1928, a Samle of water was obtained from the dds- 7T
covery well, at a T.D. of h,220' Analyged' November 16 1928, by He Ko .

- '?ranko ] ‘ v
Na - C T . 2,733" oo 38.1;’
.Ca T Co _ - 280 . he6 -
. 301. T . o e ' 41 SR 0.3
o 0 ... 07 . .. 37.8
.003 . h S0 ‘ 0.0
HCO B L o 2.2%(_) - oo 1.9
Totgl POP.H. . - ‘ ' 9’ 3 7' ’ V N R 10000

Total Solids by evaporation 7,960
Sodiun Calculated - '
Specific Gravity 1.010

H2S Present .

. No Todine: :

Analysis of water from Ohio St.ate él Srf/h of Sec. 9, 'rownship 19

Sout.h, Range 38 East, an extreme edge well, which first found water at.

4,208% was deepened to 4,312% finding more water. This sample was ana-

“lyzed after one year production at an approximate rate of 20 barrels -
daily. Analyzed December 5, 1930. by R. E. Thurn, U. 3¢ Bureau of Mines.

i ' o T - _P_’_-_ff_,_lﬂ_- Reactgg Values Pegcent
Na S : 3,026 - _ ~ 40.66

. Ca - s 2R . o 3.42
Mg S ) o 233 L i T 5492
.so,‘ - S o 35 T 2.,02

SIS « I 0.00
3033 B S LM  7.20
Total Solids 9,898 . . . 100.00
Specific gravity 53 15.6°C (60°F) 1.0082° Lo

OIL mmxsxs S

- Bcwe‘ré 8ss o : : - Uhite Lime

37-[;0% APl - L e S 33-370 A.P I, .
Paraffine base Co Verges on Asphaltie
Large Percent B, . = =~ < €02 & HpS little N,
700 BTU per cu ft =~ ' - 1000 BTU per cu ft
0il analysis by- o -~ .- 0il analysis by-

Jq_ G. Cra&;ford . .' . Je Ge Craw"ord (Uo .G.S‘ Mid@est, ..!yo.)



f"mg Cas S | |
o Average analysis of a. sample contammg the combined gases from t.he
' big gas pay, the "Bcwers Sami“ :

" HMr. Robert Hoy»ie:,v

Pagé 4

ou_ CONSERVATION COMMlSSION -

o Sample 3

: T HOBBS NEW MEXlCO

' - Bowers. sg (contd)

- July. 12, 1930

- Humble chers éflv-a SE/A 30—18-38
Tpo 38: 3,161 - ToDo 39260 e

. P. 23h bbls oil per day
: ,500,000 cu ft daily

Hil

. 0.0
ool
’ 560&% L »
- 21.00%
. fzo-‘.m%

Lsfh"t.e ;me' Qag - San And e?.s '

31;.,3%-57.201191
10.7%043.70APY
-8 5%—&0.2%?1

I B § ¢
‘Gr. of Crude - 39.4 : 38,3
Centrifuge BS&W 0.80% 0.15%
' Sulfur - 1,078 oa&%
Universal Saybolt Visc, @ 100°F.
- h3 Sec. : 46 3ec.
T Distillation by Adr
1st drop: - - 106°F - 99°F
_ Up to 3920F .  37.5%-58.4°0
© > 3929F to 482°F  9.3%-44.00
P z,ez"r to 527% 6.0%—40.:.
S Vacuum Dlsullation at 4O
e 392°F to L,82°F 9.3% 10.2%
- 4829 to 527°F. 5.7% 483
x 527°F to. 572°F 4.7%-  be92
" Residium- 23.08 - 14.8%
Paraffine . Paraffine:

-‘*fhite Lime (contd)
- September 25, 1929
Miduest #l-A 9=19-38

Tp. ¥h, Low 4OLST TuDo G2U5Y |
P.B. 4217¢

- 1. P. 700 bbls oil per dasi' )

'Anialys'is

- :3!&080 : API

0%
1478 -

43 Seca
S Distillaticn by Mr

115°F

 34.78-56.600PT

| 9.0%-38.6%4PT
6.0%-34.3°4P

b Th - )

8.3%

500%

Le 7%
27.6% ) -
Intermediate B is a base -

~ Verging on Asphaltic.

' sas AN&LYSIS' .

L"fet.er Stat.ion 6‘13 Midwest -
- .. Phillips Gas Plant Byers #33

and the "Bro\rm Li.fne"

Sanple II



lr. Robert A»I'!joiyia:_ Page 5

OlL CONSERVATION COMMISSION

HOBBS NEW MEXICO o

| hite Lme Gas §San Andres) Continued )

© . Saplel G- Sample I
" Midwest State £8 Wi/ . .. NEfi Sece 4
‘ ~ Sec. 10, T—19-S R-BB-E o T=19-3, R38-B
ST 2.27% . - 1.05%
032 ko0 L 5.25
0 S 1,06 N Y
: cxu, ST 52,19 - 00 63.30
CHe = 7 7.16 . R 2
Propane C13.31 S | 9409
- Isobutane - . - 249 . 132
-~ 'Normal butane : . = 6.99 5429
. Pentanes & Heavier beS5 - _ ) v 4e18
; Nz oo v 2298, ¢ RERRERR 7S/ SR
T 080T T T 100,00
' Observed Gravity =~ 1,050 = - L 04933
» Calculated Grav:.t.y l.OM. E - : 0.938

. The above analysis if. frcm gaa produced wif.h the oil from the white
- . lime pay. These samples were collected in aluminum containers and vere
" analyzed by H. Y. Young, at the Hidwest Refming Cong:any's gas plant,,
" 8alt Creek cfyommg.- : ‘ '

If we can obtain any other information for you please let. us kno:sr. ’

w'e t,hank you very much. for your help in this matter. ' o

| : o _ Yours very t.rnly, | i
OIL CONSERVATION COMMISSION

Eric F, Bngbrecht
0il & Gas- Inspector

EFE/eb _ )

cc- Proration Manager o
_ District Engineer .
Flle : -
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OlL CONSERVATION COMMISSlON

HOBBS NEW MEXICO -

. Item 10: Ibthods of determining the existence of defectiva '

casing in oil and gas wells,
Study Gomittee on Item 10 vas composed of the 0il

. Gchsemtlon Commission and Pan Amriean Petroleun Corporat.ion. :

M-, Bill Meek with Pan Averican Petroleum Corporation
I:Ir. B, J, Fischer with the Oil conservation Commission

It. was ‘decided that to the best of our knovledge ths

below listed methods may be employed in determining the
;ossible existence of defect.ive (1eak1ng) casing.

1. Packer preasura test utilizing the bridge plug

’ and retrievable packer mt.hod to t.est. caamg to loeata 1eaks

Bradenhead Pressure Test
3° T@mperature Survey- Another technique used to attampt

'to verii‘y and losate leak(s).

4. Cbanges in wells prodnetivity as a clue to pcssible
existence of a leak in the well. Such @2 inorease in water
production, marked variation in GOR, marked variation in

production, changes in fluid level as another clue, water R

apalysis ( to compare with formaticn water to see if form~

~ation vater or 1eak water).,

5; Callper urvey ‘ 4 B
6 Electric Log- Possibly to locate complet.e break

7. Contamimtion of freah \suter vsil as an 1ndieation ,

. of dafective casing in 8 nearby oil or- gas well,

: F!oat of the above listed items may be primary clues to

the existence of defective casing to the extent of leaks.,
Items 2; 3, 4, 5, 6, and 7, are not in themselves conclusive -
evidence of lesking casing in a well. The only eonolusive '

: teat is the one mentioned in Item 1,

i,
"



" Mr. Robert Hoyle, Chief Chemist
“EY Paso Natural Gas Company

. . Box 1384 .

3.; Jal, New Hexico

”Hw;i;Dear Mr. Hcyle:

,wdter, oil & Gas analysis, I hope that the enclosed information 15
<what you had in mind. - .

R § ert;arv watg October 16, 1927, T.D. 50 - 6?' Sample from bailer T f‘~-.  e

- Mg - 2 1846

OlL CONSERVATION COMMISSION

HOBBS NEW MEXICO

 September 6, 1957

In regard to our conversation of Auguat 21, 1957, about fresh

Thie informaﬁion was obtained from the "Hobbs Pool Proration - I J

' Engineering Report," March 25, 1931.

wgtg; ggglxsi

Ogallala Formation, Discovery Well, Analysis by Midwest Refinzng Co.

- Gas Plant, 3alt Creek Field, wyoming, By He Ko Frank.

= , R o . PoPoMe H. o Reactigg Vhlues Pegcent
Ba ' L : 29 T el o
Ca - : ' 72 . T 27 3

3.0 - - o
X S

fos

"'rotalpp.n. R - R 1oo.o

Total Solids by Evaporation 520

.'on Gr. 1.002 ' )
'uodium.Calculated, not actually determined

Upper Docleun Group= March 28, 1929, Sample hSS - 1462 by bailer, kidmest
Capps 731 54/l of Section 3, Township 19 South, Range 38 East. TaD. 465%

Analysis by He K. Frank on Aaril 13, 1929. L A }‘ ‘- o ,. "
- a7 . S ,P.P.M. - Rgacting Values Fegcqgt
R - S S0 v 233 o T 43,3
. g: c& . I . ' 200 o . ‘ . : ) . l}o M
. Mg S S ( i 2,5 '
Co L R -
N e
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OlL CONSERVATION COMMISSION

. HOBBS NEW MEXICO
e Section II

Two structural meps were prepared to study several problems .
" involved in the four local vater contaminated areas uithin the Hobbs
) Pool. ' : ,

The flndings of this study are: 7
8
1. The structural map on the base of the caliche differs
- locally with the structural map contoured on the top
- of the red beds, but they are regionally similar. '

A comparison of the contaminated water wells and their )
relationship with the structure of the base of the calie
che shows that the water .wells with oil are located in

~ "structural highs, while water wells with gas are loeated
A~both in structural highs and lovs._

The map on-the top of the red beds ‘shows ' that ths four
main areas of water contamination (both oil and gas)
occupy -the same strustural positions for aach particn
ular area,

Ip preparing the maps from water well and oil well
samplée logs, it was noted that evidence existed in some

"-local areas that more than one water zone could be pre=

- sent within the Ogallala sand. In the Ellison area
(NE/4 of Section 30, Township 18 South, Rangs 38 East)
that the top of the water sand ‘is somewhat isolated
from the remaining Ogallala sand.  The fluid level in
these water wells is almost & constant 25 feet, where

. @8 in the rest of the Hobbs Pool, the fluid level ranges
from 18 to 65 feet.' : N

Being.that the top of the fluid level in the Ellison
area is 25 feet, the structure of the base of the calie
- che could possibly effect the movement of water, oil,
and gas, and‘confine movements to structural highs.

In the other three asreas in vhich contamination exists
the water level is gerierally low enough that the struce
. ture of both the caliche and Red Beds would have, 1little

if any, influence on the local migration movements of -

. fluids. The influence of fluid movements would be effected
by 1lithology and general direction and dip of the Ogallala -
formation. -

In struoturally comparing the relatzonship betueen the e
- large number of oil wells which have been repaired and
_ other possible sources of fresh water contaminstion
vith the water wells which are contaminated, it is practi-
. cally impossible to trace and pick the exact .source or
. sources which have definitely contaminated the Ogallala
sand,
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There are numerous- éccessable water wells which lie in.
_"the path of migration from the contaminated water area

which could be used for nbservation and test wells.. Refer

to brown circled water wells on the maps.

(a)A*A total of 378 vater wells were recorded.
(b) -31 water wells were contaminated.

' - {e) 12 water wells coatained oil.

(d) 18 water wells contained gas.

© fe) 1 uater well contained organio material,
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»;altem 10: - Methods of determining the existence of defectlve

oasing in oil and gas uells.

Study Committes on Item 10 was composed of the Oil S _
Conservation Gommission and Pan American Pstroleum quporation.,

: M., Bill Meek with Pan American Petroleum Corporation
. Mr. B, J, Fischer with the Oil Conservation Commission

It vas decided that to the best of our knowledge the -

‘below listed methods may be employed in determining the
possible existence of defective (leaking) casing

-1, Packer pressure test utilizing the bridge plug
and retrievable packer method to test casing to locate leaks,

2, Bradenhead Pressure Tests |

3. Temperature Survey= Another technique used to attempt

“ to verify and locate leak(s).

- 4, Changes in wells productiV1ty as a clue to’poészble

| .existence of & leak in the well. BSuch as increase in vater

production, merksd variation in GOR, marked variation in
production, chenges in fluid level as another clue, water -
analysis ( to compare with formation water to see if form=

ation water or leak water)

5.. Galipef Survey
6, Eleotric Log- Poss:bly to locate complete break
7. Contamination of fresh water well as an indication -
of defective casing in a nearby oil or gas uell )
Most of the above listed items may be primary clues to

: ‘tﬁe existence of defective casing to the extent of leaks.
- Items 2, 3, 4, 5, 6, and 7, are not in themselves conclusive

evidence of_leaking casing in a well, The only conclusive

~ test is the one mentioned in Item 1.
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Paragraph 11

K "?mgram&ng of bredenhead pressure testc an eil and gas, walls
. in the Enbbs Pool area:

Findin@:
- A miniﬁum of 4 surveys per year, to be held in the
) _i‘ollwmg months ; January, April, Jnly & ﬁctob@r.

a. .Thres of these surveys should be the direct respon—‘
© 8ibility of each operator for his own wella. :

vb'. ﬁm of the aurvayu should be witnesced by an Gil ‘
. Conservation Commission representative., - :

‘1. 4 schedule should be set up, begﬂnning in &pril
. - of each year by the Commission, for the witnessed
test, to be assicted by a Cempany representative
. or representatives. - :
© . 24 All wells should bs alloved approximately 15
- . 'minutes per well for the witnessed test, and .
.~ " be shut in 24 hours before testing. . -
.. 3. - There are approximately 304 producing wells in
“the Hobbs area, which will take 76 field hours
~ for o witnessed test, which will consuze about S
. - f4ve weeks, :
4. 411 vells should. have risers, with warking valves
: -+ for safety's sake, for making these tests., = -
. 5. Risers should be so constructed, that blow-downs
. can be made safely, without hazard to psraunal _
-or adjacent property.
6. Operator chould furhish guages of a&equate pres-
' sure ranges, so-all pressures may be safely
: ebaerved and recorded,

R 2. ﬁperatora should record pressures, amé other aata of all |
- surveys, and these shall beccme & permanent part of ihe
- ,operators' well records, for inopsction at any date.

- 3. All producmg vells shoulcl ba tasteﬂ.
4. . 411 chut-in vells should be tested,
5. 'éll temparary abandoned wells should he tosteds

h _.' R 6. m plnggeé sn& abandeneé wells should be abssmé.

~}7.. -,&11 salt vater diepoaal wells should be teswﬂ.




‘TABLE. NO. 2

- Ana1y51s of Water 1n Parts per Million from Water Wells in Hobbs Pool Area

o NME LOCATION

" Pan Americ_aﬁ NE s NW 33-18-38 ’

'1Aw_;Pad'Amefiééh SE NE SE

Hunble

Sun 011 Co. R
..McKinley No..l . NE NE
» 'Mcxinley No. 2  NENE

. Gulf Oil Corp, .
-* West Grimes =~ -

~ East Grimes -

j Pan American’ MW NE NE

»{Federal Bbweré'No. 3

4-'-19—38— '

19-19-38

DATE

'%1%0

 7-1951
- 7-1952

8=-1957
91950
7-1951

- T=1952-
- .8=1953

6-1956

10-1950"
S T=19B1 "
= 7-1%2
- 8=1953

' 8-1955

' 5=1956

5-19-38
|5-19-38

" :'_7','1957

11-1953.

11-1953

o 9-1082
- 7-1953

'7-1954
7-1955
7-1956

- 7-1953
©7-1954.
71955

60

. Na

35

54,
32

56 - .

a1

36 .

50
50
46 .
78
83 -

- 14
57

80"

103
123
. 128
"137
139 .-

80

89

76

- 86-
T124
-
86

190

1*5)
8l .

70 .
59 ©
62 | =
- 6.
296,
o3

.92,
94

190
12_ .
S12-
14

Mg 504-

mf“W
16, 82

21 82
21 89
B 56
29 : 53
S 21 30
.- 72
So120 0 63

18 . 109

- 21.. 93
.21 . 9% .
19 114

117 103

17 u3
46 2

15 - 80

14 _‘: 9

OO N

. Q0

(888 Gasgs

c1

50
53
57"
60 .
181
195 -
227
1637
78
82
67
85
78
2

s
120
‘{&15
31
S 32
3l

74"
S 74

‘coNoocooPoodRN oo

Qoo "oooco i

o

‘ ,Hco3 :

226 -
202 -
S 26

268
L2620
26
0.
. 262

28
6

f?@uﬁﬁm“

229 ¢

238

 %0fiﬁ“

2e4
aa
(244




:Theiwellsgfeperted«té»be contaminated by oil efe locetedvaskfoll0ws§

‘Mame . - - Location SR of Contami
Jackson " . . NE NW NW . 20-18-38" ... .See Footnote #2
Phillips -~ . - ~ NE NW NW & 4-19-38 ;‘ .- . Unknown
Pacific Pump I NW ‘NE NE - 5-19-38 A Trace

- . '4o

:' Name - S o
" Phillips #6 L SE NE Nw 4—19—38 _"‘

5,

. follows.

One well is reported to- be contamlnated by sewage. It is located ae

.-

Forty—two wells were sampled with a chloride and sulfide analysis made.

. Among these 42 water wells are all wells that were found to be contam=
. inated, the remainder being water wells near the reported contaminated

- wells. The sulfide determination did not.indicate any contamination-

, “although many of the wells are known to be gas contaminated. See Table

‘;yIn response to the Committee s request water analyses on. 9 water wells
 were reéceived from oil operators that operate water wells 1n the Hobbs
Pool area. These analyses are included as Table No._2"

’

" Footnote (1) The Amerada well in which'19.4 feet of oil was found’
L R has: been pumped off. As of this.date no new oil has :
~ entered the well bore. 'Due to the facts this Commxttee
‘obtained it is probable that the .0il1 enteréed. the well’
bore from the surface and not fram the fresh water-
aquifer. ) : :

N " ‘Footnote (2) 'The Jsickson well’ is ‘reported to have. oil, however o
. .. .7 . *is the opinion of this Committee - that it is lubrxcating)j«

5_ oil from the water well pump
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. l;.

" Amerada Pet. . : C N/2Y 29-18-38 .. . - " 19.4 feet See Footnote #1)
'n‘.Ellison L-2230 #1 .  SW-NE NE -30-18-38 . - - ~6e3 feet
e Ly #2000 SE NW Ni . 30<18-38 - L0355 feet
] B #3 ° SE SW NE. 30-18-38 . 0.5 fest - -
"o < . H4.. SE SW.NE30-18-38 - - 0.8feet -
cooomei o 5 NE S Ns)ao;-,la-aa .. 0.6 feet
ST 0T 1Y SENW NE 30-18-38 " -© - Trace Oil . "7
Moo 0 #1200 SE SW NE} 30-18-38 <. .° . 2.4 feet T : .
S M. . #13  SE SWNE'.30-18-38 . ~ 3.8 feet

3.

. -.Ell1son. L-2230
‘I.f Paclfic Pump

Apparent contaminated condltions which ex1st 1n the Ogallala format1on in the "

_'Hobbs Pool area . _ . ‘ ‘

A total of 378 watel we‘ls were located in the area. It 1s belleved that .
" this represents about 80 % of the total nunber of water wells in’ the Hobbs L

" ¢‘ﬁpOO1 area’ e : - 5 Dol .-

T RS ~ o S SRS - S n

-f2.~‘Fweld examination by Committee members discovered 18 water wells suspected
. to be contaminated.. This ‘contamination is in varying degrees, from gas
-. contamination sufficient enough to burn with a small interm1ttent flame
Tiitoa sl1ght taste. The wells are as follows=~_“~‘ T S

© Name: - . ’ng'a;j‘g‘n-j IR —of Cg
... Gibbins »»f;if SW SE NE & 4-19-38 - .. . -~ - Slight Taste Gas ‘

- Easton - . SW SE.NE- 4~19-38 ~ :, Slight Taste Gas. '~ ' :
Gackle = . - SE SENE 4~19-38 '~ Strong Taste Gas = - . .
Security Supply - NW NE NE 5~19=38 - - Slight Taste Gas

. .Ohio 0il - - - .SE SE'SE 32-18-38 . ° - Strong Taste Gas .
~'Baker Tool~ - .. SWSE SW 32-18-38 .- Slight Taste Gas
Harwell . - - NW NENE 28-18-38 -Strong Taste Gas -
Dowell 41 .. NE NE NE 28-18-38.- .Will Burn = - -
- Humble 0Oil -  SW NE SW 30-18-38 . .. Moderate Taste Gas e
. 'Bensing . NE NW NE ° 30-18-38 " Very Slight Taste Gas'"
Green . -NE NE NE 30-18-38 Very. Strong Taste Gas %
Mertaﬁgh, . .NW NE'NE 30-18-38 Old Well Would Burn.
Moon™ © ) NWNENE 30-18-38 Moderate Taste Gas.. '
.- Moon -~ . “ccto . SWNENE 30-18-38' Moderate Taste Gas ... -
Goins B - NE SE NE  30-18-38 “Strong Taste Gas

. SW SE‘NE 30-18-38

o . Moderate Taste Gas -
XNW NE NE 5619'38.f”.;‘ ,

4 : Slight Taste Gas

- A ' :
One of’ the above water wells (Ohio) is reported to have been contamin-
.ated w1th gas since 7930. - ; . .

A

3The greatest degree of contamxna}ion was found 1n the Dowell (NE NE ‘NE

" 28~-18-38) .water well.. This well’

proved to be contaminated to such an
extent that small sporadic flames of gas were observed when .a lzghted

";_match was held over an epened water faucet.

Of the 378 known water wells, 9 are’ known to be contaminated by oil and P
. '3 are reported to be contminated oil.
LA 1nated by oil are as’ follmuss

?he wells. known to be contam= .

A\L-":;




Roswell, Nw lfexico
September 24, 1957

MEMORANDUM

TO: New Mexico Oil Conservation Commission _ }
~Attention: WMr, A. L. Porter; Jr., Secretary-Director

FROM: Committee Studying Protection of
Hobbs Fresh VWater Sands

SUBJECT: Final Report of the Gommittee

‘ Transmitted herewith is the completed final report of the
Committeée. This repoert contains no direct recommendations since

it is the consensus of the Committesé that the need for any corrective
ection is adequately shown in the Committee findings. In some in-
stances this corrective action is outside of the jurisdiction of the
0il Conservation Commission, e trust that you will arrange to have
these matters brought to the attention of the appropriate persons or
agencies,

It was the decision of the Committee that attendance at
its meetings should be restricted to representatives of the agencies -
and companies appointed to the Committee, and to guest speakers
specifically invited to a particulsr meeting. Mr. Z. G. iinton,
Lea County Hydrolegist, was the only such speaker, The nead for
closed meetings was indicated by the somewhat negative results
observed at the genersl meeting held in Hobbs on July 9, 1957,

The official representatives designsted by each of the
agencies and companies appointed to the Committee are listed as
follows:

Pan Anerican Petroleum Corporation
Ce L. Kelley, Chairman, Roswell, New iexico
Jeo ¥o Brown, Alternate, Roswell, New Mexico

Continental 0il Company
Re L. Adams, Member, Roswell, New Mexico
F. Te Elliot, Alternate, Hobbs, New Mexico

Hobbs City Water Board
L. A, Calhoun, Member, Hobbs, New Mexico
W. Go Abbot, Alternate, Hobbs, New lexico

Wew Mexico 0il Conservation Commission
R+ F. Montgomery, Member, Hobbs, New Mexico
Ee. Jo Fischer, Alternate, Hobbs, New Mexico

Samedan 0il Corporation
Co W. Putman, lMember, Hobbs, New Mexico
C. E. Layhe, Alternate, Hobbs, Lew Mexico

———
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Shell 0il Company
W, Eo Owen, l'ember, Hobbs, Vew iexico
R. C. Cabeniss, Alternate, Hobbs, Wow Mexico

State Engineerts Office .
Zane Spiegel, ilember, Santa Fe, New Hexico
Re Lo Borton, Alternate, Roswell, New Mexico

Tidewater 0il Company
He Pe. Shackelford, Member, Hobbs, New Mexico
Re No Miller, Alternate, Hobbs, New Mexico -

Other representatives of the agencies and comranies
appointed to the Committee attended meetings as secand zlternates,
served as members of subcommittees, or otherwise assisted in the
work of the Committee., ’ '

R. C., Lannen ‘ Continental 0il Compeny

E. V. Boyriton Continental 0il Conpeny

Re Jo Francis Continental 0il Company

Joe Anderson Continental 0il Company

Eric Engbrecht New Mexico 0il Conservation Commission
Je We Runyan New Mexico 0il Conservation Commission
Jo W. Montgomery Shell 0il Company

Je We Meek . Pan American Petroleum Corporation.

All of the Committee meetings were held in the 0il
Conservation Conmmission Conference Room in Hobbs, New Mexico.
The first meeting was held on July 19, 1957; subsequent all day
meetings were held on July 25, August 1, August 8, August 15,
August 22, and September 5, In addition to meetings of the Com~
mittee as'a whole, three subcommittees held numerous meetings to
complete their work assignments,

All of the agencies and companies appointed to the
Committee had representatives present at each of the Committee
meetings, with the exception of one meeting when cne organization
was unable to have a representetive present.

By Committee decision the initial distribution of this
final report is being restriected., In 2ddition to the copies furnished
to the 0il Conservation Commissicn, each designated member and alter-
nate is to receive one copy. All have agreed to hold their copies
confidential pending your decision as to the nroper disposition of
the report.

J. W, Brown
Acting Chairmen




FINAL REPORT OF COMMITTEE
STUDYING PROTECTION OF HOBBS
FRESH WATER. SANDS
SEPTEMBER 24, 1957

!

At the request of the City Commission of Hobbs, Néw Mexico,
the New Mexico 0il Conservation Commission called & meetlng of .
all operators in the Hobbs, Bowers, and Byers-Gueen Pools én July
9, 1957, in Hobbs.

During that meeting and subsequently by Mr. A, L. Porter,
Jdrafs letter dated July 10, 1957, a Committee was appointed to -
make a study of fresh water contsmination in the Hobbs Pool area
and make recommendations to the New Mexico 0il Conservation Com=-
mission, as to: :

1. Any action that may be teken by the Commission
in addition to what is presently being done to
prevent further contamination;

2, AAny corrective measures that may be employed to
prevent further spread of present contamination,

The Committee consisted of repreuenuatlves from the
following compenies and agenc1esn

Pan American Petroleum Corporation - Chairman
Samecan 0il Corporation

Shell 0il Company

Tidewater Oil Company

Continental 0il Commany

Hobbs City Water Board

State Engineeris Office

Hobbs Commission Staff

After collecting additional information regarding water

- wells and contamination of water wells in the Hobbs Pool area,
after giving consideration to existing information and all reports
of fresh water contamination, and after obtaining advice and assis-
tance from recognized euthorities on ground water and from resesarch
organizations and from texts and reports on geology and petroleum
engineering, the Committee concluded its study by making numerous
findings with respect to the overall problem of fresh water contami-
nation in the Hobbs Pool area.

I. The Physical Cnaracteristics of the Ogailala Formation and
the Movemeni of Water Through This Aquifer,

The Committee finds:

(1) The entire Hobbs Pool area is directly underlain by
the Ogallala formation of Tertiary age.

(2) The Ogallala formstion, in the Hobbs Pool area, is an
effective. fresh-water aquifer with a thickness of 175%-200% of which
approximately 100%-150% is saturated with water.

(3) The regional dip of the Ogallsla formation is approxi’
mately 15-20° per mile in a southeasterly direction,

(4) The Ogallala formatlon coneists largely of fine-

grained sand in varying stages of cementation and consolidation,

The material of the upper 5-40% is often firmly cemented by calcium
carbonate to form hard dense caliche which commonly underlies the
land surface in the area. The basal portion of the Ogaliala is often
composed of coarse sand and gravel. Thin discontinuous clay lenses
-are often found interbedded within the sand of the Cgallala formation.

“ The Ogallala is underlain by Red Beds.
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(5) Clay lenses and thin zones of very fine sand which
are relatlvely well—,emented occur within the Ogallala formation,
These are not contlnaous or of great 1atera¢ extent“ The Ogallala
ground-water reserv01r, therefore, is unconfined and acts as a unlt.

A

droﬁéht. B

(7) Water level méasuréménts made during August, 1957,
show that water levels in the Hobbs P66l aree.stand at, from 18-65%
below th“ 1”“d surface, In many 1nstances this leval is velow the

base of”the céllche.

(8) lhe pore space in the sand of the Ogallala fornation
above the water table would nf}mally contaln pelllcula“ water and
clr ‘

. \9) There would be some water saturatlon 1n the sand of
the OgalWala for'“tlon above th water tablé Que to cap171ary forces,
dependlng upon ‘the phy31ca* cnaracterlstlcs of the sand and the
thicknéss of sand above- the w p:

(10, ~es3ure ih the sand of the Ogellala formatlon above
the Watér tibie would bBé atmospheric unless affectéd by outside forces.

(l" The Weter table in the Oga¢Jala Porinatich has a
gradlent of 15“ per mlle in a qoutheasterly dlrec idn. The water
is moving 2 at, 9 15 128 ver day in that dlrectlon,

(;?) y\ pegptlve a¥éh oF 1nfluence5 called a ¢one, of des
plessmnr ie developed by wells pumbdihz wated Tom the Oval+ala
formatlon.

. \ (13) The vertlcal and Laueral extent of a core of depves-
Bion is dependent upon the rate of w1thdrawal duratlon of pumplng,
‘and e llthologlc characteristics 'of the dqulfer within the cone
of ‘depression,

(1&) Ground<water mounds or p031u1ve ‘areas of znf”uence.
can be created by injecting watér into the Ogallala fortiation by
recharge wells,

i ‘(155 Thé ‘positive areas of influence ‘around recharge wells
~obab y would not be large and would exist -only ‘in ‘the -area ©of ‘the
r‘“harge well,

(15) The introduction of ‘a: -second or third phase0 ‘01l ‘or
gas, below the water table in the Ogallala formation weuld ‘cause ‘a
‘reductvon -in the relativé perfeability in ‘that portion of the
‘Ogallala sand ‘occupied by the oil=water=gss mixture,

(l?) Where both 0il ahd gas are present below uhe ‘water
teble, rélative permeablllty of the sand to oil ‘and ‘gas would be
%eTd if the water saturation varied from about 88% to 100%. The
Felatitve permeablllty of the sand to ‘0il 'and gas increases as water
saturation decrzases below ‘about ‘88%. Therefore, ‘oil and :gas in
the Ogallala formation would not move until water saturation is
‘decreased to less than about 88% of the total vore space occupied
by ‘a mixture 'of water-<oil-gas.

{(18) '0il or :gas introduced into the Ogallala formation
would be free to move prov1ded only that sufficient saturatlon by G041
‘or gat eccurreds,

{19) ©Once a portion of the Ogallala sand is saturated by
oil or gas, it would not be possible to reduce this oil or gas
saturation below about 10--12% saturation by the reduction of
pressure or by moving water through the sand.
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(20) Any movement of oil or gas in the Ogallala formatlon
below the water table would result in a minimbm of about 127‘of '
the o0il or gas remaining trapped in the sand through which the. oil
or gas moved, :

(21) 0il introduced into the Ogallala formation above
the water table could result in the sand tending to become oil-wet
thereby resulting in residual oil saturatlon mach higher than if
introduced below the water table.

(22) Gas produced with oil is soluble to some extent in
the water of the Ogallala formation, depending upon the amount of
gas in contact with the water and the pressure at the point of
contact.

(23) Gas dissolved in the Ogallala water would have no

effect upon the movemsnt of the water unless free gas began breaking

out of the water below the water table., In such a case a reduction
in the reiative permeability of the sand to water would result.

(24 Dissolved gas would move with the water in a south-
sasteriy direction at a rate of approximately @ to 12% per day.

25) GCravitational forces would tend to move 6il or free
gas in the Ogallala formation upward toward the water tables

(26) A comparison of the water wells contaminated with
0il and their relationship to the structure of the base of the
caliche shows thabt these wells are locsted in the shructural highs
while water wells contaminated with gas are located both in
etructural highs and lows. Refer to Exhibit No., 1 which is a map
c¢f the Hobbs Pool area contoured on the hase of the caliche.

(27) fThe structure of the base of the caliche could
possibly affect the movement of oil and gas toward structural
highs. Refer to Exhibit No. 1,

IT. Apparent Contaminated Conditions Which Exist in the Ogallala
Formation in the Hobbs Pool Ares.

The Ccmmittee finds:

(1) A total of 378 water wells were located in the area.
This includes temporarily abandoned and producing wells. It is
believed that this represents about 807 of the total number of
water wells in the Hobbs Pool area. The majority of these weils
are plotted on Exhibit No. 1.

(2) Based on tests made by Committee members; 17 water _

wells are suspected to be contaminated by ges. This contamination
is in varying cegrees, from gas contamination sufficient enough to’
burn with a small intermittent flame, to a slight taste., The
wells are as follows:

Name Location Degree of Contamination
Gibbins SW SE NE = 4-19-38 Slight Taste Gas
Easton SW SE NE  4~19-38 Siight Taste Gas
Gackle SE SE NE  4-19-38 ‘Strong Taste Gas
Security Supply NW NE NE  5-19-38 Slight Taste Gas

hio 0il SE SE SE 32-18-38 Strong Taste Gas
Baker Tool SW SE SW 32-18-38 Slight Taste Gas
Harwell . NW NE NE 28--18-38 Strong Taste Gas
Dowell : NE NE NE 28-18-38 Will Burn

Humble 0il SW NE SW 30-18-38 Moderate Taste Gas
Bensing NE NW NE 30-18-38 Very Slight Taste Gas



- -

Name, Location Degree of Contémination
Green | E NE NE 30-18-38 Very Su*ong Taste Cas
Mertaugh NV NE NE 30-18-38 0ld Well Wouid Burn
Moon NW NE NE 30-18-38 Moderate Taste Gas
Moon W NE NE 30-18-3¢ Moderate Taste Gas
Goins 5 NE SE NE 30-18-38 Strong Taste Gas
Ellison 1~2230 SW SE NE 30«18-38 Moderate Taste Gas
Pacific Pump NW NE NE  5-1938 Slight Taste Gas

been contaminated with gas since

One of the sbove water wells (Ohio) is reported to have

were more than a mile away,

The greatest degree of

Dowell (NE NE WE 28-18-38) water well,
taminated to such an oxtent that small sporadic flames of gas wsre

1930 when the nearest oil wells

gas contamination was fourd in the
This well proved tc be con-

chserved when a lighted match was held over an opened water faucet.

(3) Of the 378 known water wells, 9 are krown to have oil
standing in the well bore snd 3 are reported to be oil contaminated.
The wells known to have oil in the well bore are as follows:

Name Leecation Degree of Contamination
Amerada Pet. c N/2 29-18-38 19.4 feet
Ellison I-223C # 1 SW NE NE 30-18-38 6.3 feet

i # 2 SE NW NE 30-18-3¢ 0.5 feet

i #3 SE S NE 20-18-38 0.5 feet

i # 4 SE SW NE 30-18-38 0.8 fee’

i # 5 NE SWNE 230-18-38 0.6 feet

i #11 SE NW NE 30-18-38 Trace Qil

K #12 SE SW NE 30--18-38 2.4 feet

i #13 SE SW NE 30-18-38 3.8 feet

In the case of the Ellison wells, the owner reported *the
presence of oil to the New Mexico 0il Conservation Commission and
subsequently Commission personnel confirmed the presence of oil in
the degree indicated above.

The Amerada well in which 19.4 feet of oil was found was
not being produced when first inspected by Committee members, Sub-
seauently, pumping equipment was installed and the 19.4 feet of
cil was recovered, As of this date the well is pumping water and
no new cil has entered the well bors, Informestion reported to the
Committee indicates the possibility that the oil enterad the well
bore from the surface and not from the fresh water aquifer.

The wells reported to be contaminated by oil are located
as follows:

Name Location Degree of Contamination
Jackson NE NW NW 20-18-38 Unlmown

Phillips NE NW NW 4-19~38 Unlmnown

Pacific Pump NW NE NE 5~19~38 Trace

The Jackson well is reported to have oil in the well bore;
however, it is the opinion of this Committee that it probably is
2ubricating oil from the water well pump.

(L) One well is revorted to be contaminated by sewage.
It is located as follows:

Namz Lecavion Degree of Contamination
hillips #6 SE NE MW  4~19-38 Unknown

(5) Forty-two wells

: . were sampleds- These samples were
analyzed for chloride and sulfidecontent.

Among these 42 water wells

P r
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are all wells that were suspected to be contaminated, the remainder
being water wells near these wells. The sulfide determination did
not indicate any contamination although some of the wells are known
to be gas contaminated. With samples collected and analyzed by
different . methods, the presence of gas contamination might have
been detected, A list of the wells and the results of the analysis
are shown on Exhibit No. 2., Ixhibit No. 3 shows the analysis of a
sample collected from one of the Ellison wells during 1956 by Mr.
Charles Reider, then -a member of the Commission Staff.

(6) 1In response to the Committee®s request, water analyses
on 9 water wells were received ‘from oil operators that opsrate water
wells in the Hobbs Pool srea. These analyses are included as
Exhibit No. 4.

ITI. [Feasibility of Fliminating or Removing The Apparent
Contamination,

The Committee finds that there are no practical nor
feasible means,; now known, by which the apparent oil end gas con--
tamination can be completely removed from the Ogallala formation
for the foliowing reasons:

{1) Evidence available gives no clear indication of “he
exacy extent of the apparent contamination.

(2) 0il and gas contamination can exist at various depths
with the same or other devths in the same area showing little or no
contamination.

{3) More shallow wells evidence oil or gas contamination
than deepsrr wells, thereby tending %o confirm that oil or gas
entering the Ogallala will migrate upward toward the water table.

(4) To remove oil or gas from the Ogallala, it would be
necessary to flush the contaminated portion of the sand with water,
draw the oil or gas into a producing water well, permit the con-
Yeminaticn to gradually migrate or disperse, or use a combination
ot these methods,

(5) The combination of high withdrawal rate water wells
in an area of apparent contamination encircled by recharge wells
would tend to create an extended area of influence. Howsver; the
expected results in moving or flushing oil or gas would not justify
the large vclume of water nscessary to be handled to create such an
extended area of positive and negative influence.

(6) 1In order to dzcontaminate an area of o0il ccntamination,
it would be necessary to essentislly remove all of the oil fo prevent
ariy fuvther show of contamination., While it is theoretically
vossible to fiush out the cili dovm to an immobile residual saturation,
in practice this would be impossible,

(7) An area of gas contamination could probably be decon-
taminated by the use of combined high rate withdrawal and recharge
wells. Even so, it would be necessary to remove gas produw ed with
water before injecting the water in the recharge wells. Under these
concditions it would be more practical to simply remove the gas from
water produced for domestic purposes without a recharge program.

(8) Tire general and areal movement of water in the
Ogaliala formation in a souvtneasterly direction will tend to migrate
or disperse the dissolved gas away from an area of apparent
contamination.
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IV, The Possibility of Contamination of The Hobbs City Water
Supply By Migration from the Area of Apparent Contamination.

The Committee finds:

(1) Certain of the City of Hobbs water wells are located
in the path of ground-water movement from the contam:nated area in
NE/k 30-18-38,

(2) Existing oil contamination is expected to be immobilized
within the aquifer. especially in the relatively ‘idry" zone at the
top of the aquifer, before it reaches the city wells., Further, as
the city wells are completed at or near the base of the aquifer, the
possibility of o0il contamination has been greatly reduced, :

(3) sSince gas in solution may travel a great distance,
certain city wells may be subject to some gas contamination in the
future.

(L) Observation wells should be established and maintained
between the contaminated area and the city wells,

‘The Hobbs City Water Board advised that the City had pur-
chased 6 sections of water rights located 3 or 4 miles to the north
and northwest of the Hobbs Pool area. These water rights are
considered to be outside of sny possible contamination from the
Hobbs Pool area.

7. Possible Contamination of the Fresh Water in the Ogallala
Formaulon n by Sources Other Then 0il or Gas | Welis Such as
Sewage Waste 0il and Acid, Qpen Storm Sewer Ditches, Gas
Plant Waste “leter, Refuse, and 0il and 0ilfield Brines Held in
Earthen Pits.

The Committee finds:

(1) One water well was reported to be contaminated by
Sewage ° :

(2) It was found that’many service companies operating
in the Hobbs Pool area are dumping waste material in earthen pits
at random, thus creating a source of possible contamination, The
City of Hobbs maintains a supervisad pit east of the city wherein
such waste can be disposed, for a nominal fee, thus eliminating this
source of possible contamination to the Hobbs fresh water suvply.

(3) One large storm sewer ditch exists in the southern
part of the Hobbs Pool area, The depth of this ditch is such that
if it does not actually penetrate the aquifer it is very close to
doing so, and is considered a hazard to the underlying fresh water,
Although samples of water collected from the ditch by Committee
members during August, 1957, did not indicate severe contamination,
the open ditch is subject to accidental severe contamination from
a number of sources at any time. The analyses of two samples of
water collected from the ditch are shown in Exhibit No. 50

(4) Analyses 1ndlcate that water coming dlre0u4y from
the Phillips Gasoline Plant is not a potential source of contamination
(196 PPM CL) but that the lake in which it accumulstes is high in
chlorides (3450 PPM CL). It is possible that oilfield brines are
aiso introduced into this lake. Disposal of such brines by other
means may cause the lake to become gradually lower in chlorides.
See Exhibit No. 6 for more complete analyses of plant waste water,

(5) No accumulation of refuse was found that could be
considered as a source of permanent contamination to the fresh
water sands,
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(6) Tt was found that numerous sources of possible
contamination exist in the form of pipeline drips, tank battery
burn pits, and salt water disposal pits. The latier source is
expected to be eliminated in the near future after installation
of proposed salt water disposal systems., Holding or disposing
of 0il in earthen pits is considered a possible source of con-
tamination to the fresh water sands. This possible source of
contamination can be controlled by NMOCC under existing rules
and regulations. :

VI. Possible Need For Rules and Régulations Governing the Drilling,
Complet:ion, and Abandonment of Water Wells in the Hobbs Pool

Area.

The Ccmmittee finds:

{1) There are no rules nor regulations governing the
drilling, completion, and abandonment of water wells in the Hobbs
Pocl area,

(2) There is a definite nesd for rules and regulations
governing water wells to prevent further contamination of water in
the Ogallala formetion and to minimize the risks of producing con-
taminants that are now in the aquifer. ‘

(3) Rules and regulations should, in part, govern the
location, depth, casing and cementing programs, surface and sub-
surface completion procedure, inspection, and abandonment of waver
wells.

(L) There is also a need for rules and regulations
governing the drilling and abandonment of any boring or excavation
that penetrates the fresh water sands,

VII. Lstablishment of a Water Well Observation Progrom To Detect
Any New Contamination and to Observe the Movement, if any,
of Contamination from the Arca Northwest of Hobbe.

The Committee finds:

(1) At least 42 water wells, and probably more, are
available for observation purposes in the Hobbs Pool area., Exhibit
No, 7 is a tabulation listing these wells according to their loca-
tion and accessibility to water level measurements and to water
sample collection,

(2) As much information as possible should be collected
regarding the potential observation wells. Such information should
ideally include the driller?s log, date drilled, depth, casing
program, location of any perforations, and an accurate description
of the well location.

(3) An effective network of observation wells can be
established by evaluating the potential observation wells with re-
gard to their location within the Hobhs Pool area and to information
available regarding thelr completion.
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VIII. The Possibility of, and Methods for, Obtaining Potable Water
From the Areas of Apparent Contamlnatlono

The Comaittee finds:

(1) Tt should be possible to obtain potable water at almost
any location in the Hobbs Pool erea provided that proper depth is
penetrated, proper methods used to complete the water well, and
reasonable caution is used in locating the well.with respect to
nearby possible sources of contamination.

'(2) Since most contamination by oil and gas is evidenced
in shallow wells, and since o0il and gas will tend to migrate upward
toward the water table, it would be advisable to complete water wells
as deep as possible in the Ogallala, cement casing to the completion
depth, seal around the top of the casing at the surface, and have
the casing extend above the natural ground level. '

(3) Since some evidence indicates that various depths
may be conteminated, casing should be cemented so that shallower
intervals can be tested if contamination is found in deeper intervals,

(L) If a water well in the Hobbs Pcol area evidences
contamination by oil and/or gas, this water can be made potsble by
removing the o0il at the surface by 2 simple skimming or settling
process. Gas can be removed by aeration., If gas conbemination is
severe, it might be necessary to flow the watr over seversl cascade
type trays with a layer of activated charcoal in the bottom of each.
This charcoal should not require frequent replacement, If a dis-
agreeable -odor or taste of hydrogen sulfide remains .a few PPM of
chlorine added to the water should remove the odor and taste. Water
from gas contaminated wells produced directly into and held in '
pressure tanks will retain gas in solutiocn to be released when
water is withdrawn.,

IX, Causes of 0il and Gas Well Casing Deterioratione

The Committee finds:

0il Conservation. Commission records indicate that to
this date defective casing has been repaired at 63 Hobbs Pool wells,
There are numerodus causes of this deterioration of casing in oil
and gas wells, Some of these causes are listed as follows:

(1) Corrosive conditions are known to exist in the Hobbs
Pool which can cause leaks in any casing string subjected to these
conditions,

(2) Severe internal casing corrosion can result from the
. presence of hydrogen sulfide contained in gas produced with the
Hobbs crude oil,

(3) External or internal casing corrosion can result
from electrolytic action, action of sulfate reducing bacteria, -
or galvanic action.

(4) Stress concentrations resulting from even mild
corrosion can cause failures of the well casing.

(5) Wear between the ‘tubing and casing in pumping wells
as is caused by the movement of tubing during the pumping cycle can
cause casing leaks,

(6) - Pressure in fcrmetiomsbehind the casing can cause
collapse of the casing,
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(7) Casing will be subjected to continuéd high pressure
from the producing férmation throughout the foreseeable future. .
Hobbs Pool bottom hole pressures averaged 9866 psig in 1954 and 9Ll
psig in 1956, 1ndlcat1ng very gradual decline, Jluh continued high
pressure on the casing and considering the age .of the remaining
Hobbs Pool wells where casing has not been repaired, the. instance
of casing leaks may be expected to increase during the 20-30 years
remeining life of the pool,

Xo Methods of Preventing or Minimizing 0il and Gas Wéll Cas1ng
Deterloratlon, :

The Committee finds that thew are numerous means -and
materials available to the 0il industry by which oil and gas well
casing deterioration can be minimized or eliminated, Some of these .
means and materials are listed as follows:

(1) Coatings applied to the interior and/cr exterior
of casing. : :

(2) MNumerous and various chemicals injected into oil
~ahd gas wells to minimize corrosive attack.

(3) Induced electrical current or elimination of
electrical current to minimize electrolytic corrosive attack.

(L) Spotting chemically treasted mud outside of casing
or circulat ng cement outside of casing to prevent corrosive
attack by sulfate reducing bacteris,

(5) Setting packers in the casing in or above the pro-
ducing formation and filling the annular space above the packer
with non~corrosive liquid,

(6) Circulating cement between strings of casing.

(7) Using anchors or guides to prevent tubing-on-casing
wear,

XI. HMethods of Determining the Existence of Defective Casing.

The Committee finds that there are numerous methods
available by which defective casing can be detected. Some are
listed as follows:

(1) 1Internal caliper surveys to gauge the extent, depth
and location of corrosive attack on the internsl string of casing,

(2) Temperature surveys to locate temperature ancmalies
which are possible indications of casing leaks.

: (3) Hydraulic pressure tests using packers to determine
if a leak exists and to locete the leak.

(L) Potential profile surveys to determine the proba-
bility of external casing corrosion end thereby the likelihood of
casing leaks,

(5) Bradenhead pressure surveys to determine by pressure
observations on the several casing strings the poss1ble existence
of casing leaks,

‘ (6) Chemical analysis of produced water as an indicetion
of a casing leak through the presence of foreign water,
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. (7)) Lack of normal clearance between tubing and casing
as an 1nd1cat10n of possible ca31ng collapse or of parted casings:

(8) fny observed abnormal performance of the well with
respect to battom hole pressure, gas-oil ratio; water production;
or oil productidh.,

(9) Unusual performance or presence of foreign liquid
or gas in shallower oil, gas, or water wells in the wvicinity.

_ (10) Flectical logs, permeability surveys, and radiodctive
tracer surveys to locate leaks or parted casing.

. The method or combination of methods best adapted for any
particular well will depend upon the conditions which exist at each
individual well. The bradenhead pressure survey is least expensive,
guicksr, and very effective under proper conditions.

XII. Methods of Repairing 0il and Gas Well Ca31ng Found to be
Defective.

© The Comnittee finds that there are numerous means by
which casing can be effectively repaired. The method to be used
will depend upon the conditions which exist at the individual well.
Some of these methods are as follows:

_ (1) Recover the entire casing string found to be defective
and run and cement an entirely new casing string.

(2) Run and cement a full string of smaller casing inside
the defective casing,

(3) Recover that portion of the casing string found to be
defective, replace casing, and re~run casing string using casing
bowl overshot or other method to tie back on to and seal with casing
left in the hole.

(L) Run and cement a liner covering that portion of the
casing found to be defective,.

(5) Circulate cement to the surface between cas1ng strings
during completion or repalr operations,

(6) Squeeze cement through casing leaks and obtain a
solid final build up squeeze pressure,

XIII. Programming of Bradenhead Pressure Tests on 0il and Gas Wells
In the Hobbs Pool Area.

_ The Committee finds:

(1) Bradenhead pressure surveys, where the several casing
strings are open for pressure measurement, should indicate whether
or not a casing leak exists and therefore the possibility of fresh
water sand contamination at the wsll being tested. .

(2) Bradenhead pressure surveys conducted annually are
t00 infrequent to provide adequate warning of possible contamination
of the frestwater sand.

(3) Bradenhead pressure surveys conducted quarterly should
provide more adequate warning of possible contamination of the fresh
water sande. '

(4) It should be necessary for the NMOCC to witness only
one of the quarterly bradenhead pressure surveys each year.
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, (5) The operators of the 1nd1v1dua1 wells should conduct
the .other three surveys, recording and saving the test results, and
flJlng a certification with NMOCC that all wells operated by that
operator have been tested and whether or not leaks were found.

(6) All producing o0il and gas wells, abandoned wells,
temporarily abandoned wells, and salt water disposal wells, should
be scheduled for the quarterly bradenhead surveys.

(7) There are a number of old oil wells in the Hobbs Posl
area with the intermediate casing set on open surface casing with
clamps, thereby preventing pressure observation., Such open surface
casing is a possible source of fresh water sand contamination since
the top of the surface casing is in the bottom of cellars. In order
to obtain valuable information during bradenhead pressure surveys
and to eliminate one possible source of contamination, the top of the
annular space between the clamped intermediate casing and the surface
casing should be sealed and vented to the surface.



EXHIBIT NO. 2

ANALYSIS OF 42 SEIECTED WATER WELLS I HOBBS: POOL AREA

| Aﬁélygis Was to include only sulfide and chloride content
However no sulfides ¥ere identified.

Name and Source

BLACKBURN, Tap at well
CONTINENTAL, Abd. Hole
HOBBS ICE CO.
SUN OIL CO., Tap at Kuth's
OHIO CIL CO. NO. 2, Tap by
Storage Tank ,
YATES SHELL STATE, Abd. Well
HOBRS IRON & METAL, Tap
ROBERT OWINGS, Tap
BRIANT, From well
R. Do MOOR, Well
RYBANT, Tap
HOBBS GAS CO., Tap
C. MYERS, Tap
SIMOH, Tap
PHILLIPS NMO. 3, Well Tap
PHILLIPS NO. 2, Pump Tap
BROYN WELL SERVICE, Tap
Water from Phillips Gasoline
Flant from ditch to -most
pord
PHILLIPS NO. 6, Tep ot Well
HUMBIE OIL, Tap at Well
JACKSON, Sample from sarth
ditch 10 yds. S. of pump
STEELE, Tep sample
CAZEE, Tap :
PACIFIC PUMPS, Tap Sample
SECURITY, Tap Sample
H. EASTON, Tap Sample (S.House)
GIBBONS, Tep Sample (N.House)
BAKER TOOQL, Tap Sample
OHIO OIL CO., Tap Sample
E. W, BENSING, Tap Sample
ROBERT BENSING, Tap Sample
JESS HARVEIL
DOWELL, INC., Tap Sample
MAYFIELD, Tap Sample
GOINS, Tap Sample
W. E, MOON, Tep Sample
MERTAUGH, Tap at new well
BLAKLEY, Tap
L. DEVERS, Tap Sample
P. L. RIEVE, Tap Sample
COX, lWell Sample
#*DOWELL, Gas in line and
spurting as sample
was taken

. NE NE
-NE NE NE

Location

SW SE SW
NE SW

NW SE SW
S NE NE
MJ SE SE

13-18-37

5-19-38
32-18-38

M SE SBE
NW-SE NW
N NE NE
NE S NE

23-18-37
3-19-38
3]-18-33
30-18-38
30-18-38
30-1.8-38
N¢ NE NE  28-18-38
SE SE NE  4-19-38
SE SE SE 32-19-38
Nd NE NW 4-19~38
MY NE MW 4-19-38
NE N WE = 5-19-18
N SE NY  4-19-38

W ONE N
SW NE SE
NE N NW

4=19-38
30-18-38
20-19-38

SE NE SW
SW NE NE
NW NE

1,~19-38
30-16-38

5-19-38

5-19-38

1-19-38

1,~19-38
32-18-38
32-18-38
30-18-38
30~16-38
28-18-38
28-18-38
30-18-38
30-18-38
30-18-38
30-18-38
30-168-38
30-18-38
30-18-38
30-18-36
30-13-38

S SE
S SE
SE SE
SE SE

NE Nw
W NE
NE NE

S NE

NW NE NE
NW NE NE
NE SE NE
SW SE NE
S SE NE
NE SE NE
NE SE NE

32-18-38
34-18-38

Chionide

Date lori
Obtained _ .mg/l
8-14-57 56
8-14-57 72
8-15-57 112
8-14=~57 96
8-14=57 L8
8-L114-57 80
8-14-57 80
8-13-57 80
8-13=57 56
8-13-57 T2
8-13-~57 L8
8-13-~57 112
8-14-57 L8
8-14-57 A
- 81457 104
8-14-57 ag
8-14=57 112
8-12~57 749
8-13-57 327
8-13-57 72
8~13-57 L4
8-12-57 96
g~-13-57 6L
8-12-57 64
B=12-57 80
8~14~57 6L,
8-12~57 40
8~12-57 40
&-12-57 128
8-13-57 80
8-13~57 80
8-13-57 104
8-13-57 56
8-13-57 72
8-13-57 343
8-13-57 104
8-13-57 56
8-13~57 80
8~13~57 b4
8-13-57 104
8-13-57 48
8-22-57 80

No free

#Contained sulfide present as ferrous sulfide in trace quantity.
hydrogen sulfide was found in this sample nor in any of the other samples

listed sbhove.

With samples collected and enalyzed by different methods, the presence of
gas contomination might have been detected.




- EXHIBIT NO. 3

ANALYSTS OF SAMPLE
FROM ELLISON WELL
AUGUST, 1956

Air and Uater 95.37%
Methane 2.30%
Ethane ' 0.,15%
Propene . S ~ 0.49%
COo’ : 1.49%
Butane (plus) ' : 0,148
HaS - 0.06%

Analysis made by Permian Basin Pipeline using Mass
Spectrometer., Sample collected by Mr. Charles
Reider, then a member of the Commission Staff.



EYHIBIT NO, L

ANALYSIS CF WATER:IN PARTS
PER MILLION FROM WATZR WELLS
I HOBBS POCL ARFA

NAME _ LOCATION DATE Na Ca Mg 50, Ol COy HCOy
Pan American NE S MW 33-18-38& 9-1950 35 74 16 7 50 O 226
7-1951 54 57 16 & 53 0 202
7-1952 32 8C 21 82 57 0O 232
' 8-1957 ¢ 103 21 & A0 12 201
Pai: Awerican SE NE SE  4+19-38 6-1950 51 1:3. 25 56 181 O 256
7-1951 45 128 29 53 195 O 256
7-1952 56 137 27 30 227 O 268
8-1953 32 139 25 72 163 0O 262
6-1956 63 £C 12 63 78 O 256 ¢
Pan American NY NE NE  9-19-38 10-1950 67 29 18 109 82 O 262
‘ 7-1951 52 7 21 93 67 0 250
7-1952 52 &6 21 9% 71 0 262
§-1953 31 124 19 11, 85 12 238
8-1955 58 50 17 103 7¢O 218
5-1956 66 86 17 113 71 O 256
Hurble ‘
Federzl Bowers No, 3 7-1957 190 46 22 66

Jun 0il Co. |
" McKinley No. 1 NE NE  5-19-38 11-1953 56 95 15 €0 120 O 205

HMcKinley No. 2 NE NE 5-19-38 11-1953 47 M 14 98 53 0 227
Gulf 0il Corp.

West Grimes 9-1952 26 70 7 48 31 0 229

7-1953 50 59 7 44 33 O 235

7-1954 50 62 5 45 32 0 235

7-1955 L6 55 6 L5 31 0O 238

7-1956 45 g6 19 119 92 0 250

East Grinmes ' 7-1953 78 93 12 130 8 0 244

7-1954 60 92 12 102 74 O 244

0 244

; 7-1955 53 9L 14 99 L



EXHIBIT NO. 5

ANATYSIS OF WATER SAMPIES
FROM LARGE STORM SEWER DITCH

The chloride and sulfide content of the two water
sampleé, eachldesignated ‘iopen sewer, Hobbs, New
Mexiéo“, submitted August 21, 1957, was negligible,
Both éamples gave a negative Endo Agar Test, indi-
cating they were free of fecal contamination.

They contained organic metter, both dissolved and
in suspension, and considerable dissolved iron.
The sodium, potassium, and calcium content was 12,

Ly 24 and 9, 4, 28 parts per million, respectively.



EXHIBIT. HO. 6

MNALYSTS OF WASTE VATZR

Phllllps Gaso ine Plant

Sample Noo 1 & Wasté water alrect from plant
Date Collec’oed 8/6/57

Phenolphthalein end point = 550 ppm
Methyl orange (M-orange) = 620 ppm
Total hzrdress = 0

Chlorides = 196 ppm

h = 11.55
Orthophosphate = 45 ppm
Hydrogen sulfide = O ppm

Not considered potable but is soft. Will not scale.

Sample No., 2 - Waste water irom large pit behind

’ Phillips Plant
Date Collected - 8/6/57
Algse growth moderate
Phenolphthalein end point = O ppm
Hethyl orange (ll~orange) = 196 ppm
Total hardness = 1700 ppm
Chlorides = 3450 ppm

= T7.55

Orthophosphate = 20 ppm
Hydrogen sulfide =-0 ~ 1.7 ppm

Not considered potable due to hardness and chiorides.




Well location

5k

S

HE

ST

NE S

S
t
&

.
B
&

ME SE
WS
NW N
SE/L
NW W
SW SE

N/2
& NE

NE SE

13-16-37
13-18-37
mwxpmrwq
24~18-37

17-18-38
18
19
20
21
27
27
28
29
29

YATER WETLLS IN THE HOBBS PCOL AREA WHICH COULD BE UTILIZTD

EXHIBIT NO. 7

FOR_OBSERVATION

PURFO3ES

Accessibility of Well

For lMeasurement
Of Water Level

For Collection of ‘Jater Sample

From
Tz or Discharge Pipe

By

Thief or Trip Sampler

Present Use

Remarks

zx

X

-

Sv]

(V]

%

=)

Abandoned
Stock
abandoned

Domestic

Abandoned

Irrigation

Abandoned

Abandoned

Sampled 8/14/57
Windnill

Sampled 8/14/57

Windmill

Not checked

Not checked

Sampled. 8/13/57

Many wells, WNot osmnwma
City Well #13

City Well

Many vells. Not OWGOmec
Contained oil 8/14/57

N*® most of two wells



Weli Location

Accessibility of Well

EXHIBIT NO. 7

For Messurement’

For Collection of Yater Sample

From
Tap or Discharge Pipe

mu\.
Thief or Trip Sampler

S

NE

89

N MY O30

B/l 30

KE SW 30
NE SY 30-1&-38

SE ST 30

fNE SE 30

HE SW 31
S&SE 31
NE NE 32
SW NE 32

NE N

2

&
2

s/2 32
NE/L 33
SE SW 33

Of ater lLevel
K

X

s

X

X

V]

™

")

resent Use

Domestic

Domestic, Irrig.

Abandoned
Abandoned
Domestic

Domestic

Abandoned
>UmSQ05mQ

Abandcned

Domestic

Page Two

Many Wells,
Contaminated areae.

Windinill

Three wells present.
HSample from contaminated well.

Not checked

Plugged with timber
Plugged with bull plug
Many wells. Not checked.

Many wells. Not checked.




EXHIBIT MO, 7 ) Page Three

Accessibility of Well.

For Collection of Water Sample

o For Measurement From By
Well Location Qf Yater level Tap or Discharge Pipe Thief or Trip Sampler Present Use Remerks
NE S5 S 34 | X x Donestic -
Si S 39 3L | p'e x | Abandoned
N SE Si 34 - x | |
M . §/2 34 ? ? &mb% wellse Not checked
.5/2 3-i9-3¢& ? ? iany wells. Not checked
W, N2 4 2 ? Many wells. Not checked
SWTSH SW 4-19-48 x | | x Abandoned |
SE NE SE 4 ? x Domestic Sampled 8/12/57
N/2 5 X X , Many wells. Not checked
ME NE SE 6 x x . b,cmﬁmoumn Timber plug
SW KE NE 6 ? % Stock Windmill
NE/L  9-19-38 ? ? L, wells here. lione checked.
SW NE SE 10 ? x Domestic Windmill |

SE SW SE 1C X : x Abandoned




ENERGY AND MINERALS DEPARTHMENT
OIL CONSERVATIOW DIVISION
HOBBS, NEW MEXICO

“WATER ANALYSIS .

Well Ownership: WESTERN MUSIC {George New) Well No.
Land Status: State Fedéra] Fee _
Well Location_:' Unit Letter , -Section » T S, R E

Hobbs Pool Ared (1313 South Grimes, Hobbs, NM (Box 580)

Type ¥ell: _domestic water well A _ Depth feet.
Well Use: | |
Sample Number: . Date Taken: <2-°9-81
| Taken By: Otto W. Wink
Specific Conductance: : - Ml
“Total dissolved Solids:. PPM.
Chlorides: 255.6  ppy,
Sulfates: o PPM.

Ortho-phosphates: [ JV.Low Otow  [JMedium [High "~
Sulfides: [INone COJrow  [OMedium - [JHigh

“ Date Analyzed: _2-6-81 ‘ By: wuu WO, )1\ gy

0il1 Conservation Di v‘fsio‘}‘

© REMARKS: |
- 25wl 142 x 1.8 = 255.6
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Cred WOATER COMSULYAETE GINOL 1808 /? P afm
\ire P O.BOXTA68 : v« Martin Water . Laboratories. InG.: - sre 709 W. INDIANA |
monNAaHARS, TEXAS 79786 MIDLAND, TEXAS 78701

PHONE 843-3234 OR 863-1040 PHONE 683-4321

RESULT CF WATER ANALYSES

stgis T G, AABORATORY NO. 880280

To: Mr. S. J. Okersomn  SAMPLE RECEIVED 8-26-80

P.0. Box 63, Hobbs, New Mexico RESULTS REPORTED 8-28~-80

Anoco Production Company LEASE South Hobbs Unit
' South: Hobbs

FIELD OR POOL - X
£
SECTION ___ BLOCK SURVEY «——____ COUNTY_L&8 staTe__New Mexico

SOURCE OF SAMPLE AND DATE TAKEN:
no. 1 _Raw water ~ taken .from Hobbs Sub-District Office water well.

COMPANY

- ., . ) R P ' H H ) 4
no. 2 _Raw water ~ taken ‘from Mr,:'C.- D, Cline's water well, & Byood. barpied weoral SO0

Y. '

Raw water - tiken from Mr. C. V. Myers's water well. D53t o0 <. 4 tibbs o1, (FB3#

NO. 3 3
o Wty g ot
NO. 4 121.’1--’ :’21-’r'i".‘ -/’ﬁ' / "{f"z"' :’/_.’/ /12_7
REMARKS:

CHEMICAL. AND PHYSICAL PROPERTIES
NO. 1 . NO.2 ! NO. 3 NO. 4
Specific Gravity at 60° F. . e ‘ 1.0013 1.0012 1.0010
pH When Sampled .
pH When Received = ¢ . . v ovas vy o v - 7,37 . 7.20 ) 7.39
Bicarbonate as HCO3 54 351 208

G, T

. Supersaturation as CaCO3 " **"* - =~

Undersaturation as CaCO3 R e s < . .
Total Hardness as CaCO3 . . 25:} ' 120 ’ t 330
76 e 110 12
R B TR BT 12

Calcium as Ca : DO I SRRV IS 4 (VR

Magnesium as Mg

Sodium and/or Potassium o 7 20 I 39 - 33°
Sulfate as SO4 L T A T T AR ST S AR SR SRS BN 1 R BCERET || NSRS DR X o
Chloride as Cl e e e s 40 6l 65
— s O LN EDr—s s *8,7 T 011 0,11
Barium as Ba el e ey e S ST TRt R

Turbidity, Electric

Color as Pt SRR

Total Solids, Calculated 464 €02 ' “583

Temperature °F.

Carbon Dioxide, Calculated o . . ) ’ . o

Dissolved Oxygen, Winkler i
Hydrogen Sulfide 0.0 ; 0.0 0.0
Resistivity, ohms/m at 77° F. 19.00 JLF)'LOO 15,00

Suspended Oil

. Filtrable Solids as mg/|

Volume Fi ltered, ml

Results Reported As Milligrams Per Liter

Additional Determinations And Remarks ¢ Qaemtn gubnitted in metal container.

— The undarsigned—certifies the sbove tobe true sad correct to the bast of his
_kngmlﬂ_dg@ aad basliaf,

Form No. 3
By

Waylan C. HMartin, M. A,



Martin Water Laboratoriés. Inc.

WATER CONSULTANTS SINCE 1983

2T, TEXAs 797886 : - _
., .34 OR B63-1040 BACTERIAL AND CHEMICAL ANALYSES

 August 28, 1980

Mr, S. J. Okerson

Amoco Production Company
P. 0. Box 68

Hobbs, NM 88240

Subject: Recommendations relative to analysis #880280
- (8-28-80) ~ South Hobbs Unit.

Deai Mr. Okerson:

Tha determinations performed above reveal no avidencé_of any
contamination of any of these water wells. The mild changes
in the different levels of salts and the total salts are con-
~ sidered common to the Ogallala aquifer from well to well.
Therefore, we would conclude with confidence that only nor-
mal fluctuatlions are occurring betwean thesge wateré, clearly
indicating no contamination that would influence any of the

galta or characteristics in these waters,

Yours very truly,

Waylan C. Martin -
WCM/md ' ‘

708 W. INDIANA
MIDLAND, TEXAS 78701
PHONE €83-4521



Y EXHIBIT No..éﬂrﬁf

PO

HOW°V8P no sulfldes were lden 1f;ed. :

Namo and Source.

_ BL/uKBURN Tap at well
CONTLNENTAL Abd, Hole . °

~ HOBBS ICE CO. '

SUN"OIL CO., Tap at Kuth?s
OHIO CIL CO.. NO. 2, Tep by

- -~ Storage Tank . i-
YATES.SHELL STATE,.
HOBRS*IRON &: METAL; Tap -
“ROBERT;DWINGS,ETapiﬁ'fﬁ”ﬁ“
BRIANT, “From well - . ~= .

- RevDo MOOR; ‘Well
RYBANT; :Tap - :

HOBBS GrS CO., Tap

: Co L\HERS ap
SIMOH, ¢ap '

- PHILBIPS NO.. 3, Uell Top
PHILLIPS NO. 2, Pump Tap
BRON WELL‘SERVICE, Tap
Water from:Phillips Gasoline .

Coopords o e
~ PHILLIPS"NO, 6, Tep-et-Well
+ .- HUMBLE- OIL, Tap at Well

" JACKSON; Sample ‘from sarth. =

ditch 10 yds. S: of pump

JTEhLL Tap sample
_ CAZEE, Tap .- -

PACIFIC "PUMPS, Tap Sample

qEC”RI'T‘Y Tep Sample »

Ha EASTON;‘Tap Sample(s House)

GIBBONS, -Tap Sample ° (N, House)

BAKER TOOL," ‘Tap: Sample .

OHIO 0IL PO., Tap Semple

5. BENSING, Tap Sample

ROBHRT BENSING, Tap Sample

JESS. HARYELL

DOWELLy “INC., Tap Sample

HMYFIELD :Tap Sample

‘GOINS, Tap Sample

We Eo. MOON "Tep. Sample

"MERTAUGH, Tap at new well

BLAKLEY, "Tap .0 . " ek

Ly DEVERS Tap Samp1e v

P. Lo RIEVE Tap Sample

COX, lell Sample -
#*DOWELL, Gas in line and .

spurting as sample
was. taken -

*Contained. sulfide present as ferrous sulfide in trﬁce‘Qﬁentify;

Aﬁe; Well'_:

S SE Nm
'S4 SE NE

SW SE SW
CUNE S
- NW SE SW
. S NENE.

M SE SE

I SE SE.
NW-SE MW
- N NE BE
- NE S¥ NE
. NE'NE
.NE NE MNE
N{ NE NBE

SE SE NE

NW NE
N NE NW
NE N HE

' - M ST NW
“Flant from: thch to ”—most : :

L, S g SB
N NN 2

SE NE S

S NE NE
NW NE NE
NE NW NE
S SE NE
SW SE NE -
SE SE S
SE SE SR
NE MW NE
NE N/ NE
NW WE NE
NE NE NE
NE SE NE
SA NE NE
NW NE NE
W NE NE
-NE SE NE

Hes

NE -SE
NE SE NE

&

SE SE SE
NE N

R Location

'ANALYSIS OF 42 SET?CTVD WATER NELLS IH HOBBS POOL AREA :

Analy51q was to Jnclude only sulflde and chlor‘de content._tgu.“

Date ;-ﬁ
. Obt alnedjaﬁ

Chlorlde
‘me/l

32-18-38 ‘-"8—14—57 BT
- 013-18-37 - 81457 -

34-13-28  8-15-57 .

5-19-38 . ' 8-14-57.

}32—18—38, . 8-14-57"

23-18~375f -14=5

"19‘38’ - l‘i~;

33“l8734§  Mtilw

30-18-38." =13=5"

30-18-38 .  8-13-5

30-18-38. ~13-5'

28-18-38 -13-5
4-19-38 -14-5!

2-19-38 L4=5!
4,~19-38 -1/ ;

- 4-19-38 -1~
5-19-18 -

4-19-38 -12~5"
4*19<33,-‘v_> ;;,:

30-18-38 -+ 8-13-5

20—l9~38 v 8=13<5

A A~19—38 . -

30-18-38 . - 8-13-% Lo
5-19-38 ~12-2 64
5-19-38 25 “80 .
4-19-38 8-14~57 6L
4-19-38 8-12~57 Y

32-18-38 8-12-57 S 40

32-18-38 §-12-57 128

30-1¢-38 8-13-57 . 80

30-18-38 8-13-57 -'80"-

28-18-38 8-13-57 04

28-18-38 8-13-5 .56

30-18-38 - 8-13-57 g2

30-18-38 8~13-57 .. 343 ;..

-30-18-38 8-13-57 104 .

30-18-38 .- *,8-13-57 56

30-18-38 - 8~13-57 180 -

.30-18-38  8=13-57 . 6L .

30-18-38°  '8~13-57 - 104

- 30-18-36 -~ .8-~13-5 VY- I

30-18-38 . [g-22-5 .80 -

No free

hydrogen sulfide was found in this sample nor in any of the other samples

1lsted above.

Nlth samples collected and c"alvzed by different methods,ﬂthelpresence of

gas contamlnatlon m_vht have been detected.




| "A:deeétiE”WatériwéTIs sémbléd_iﬁ Sec;ZO;“T]Sé;'R3SE'oH’3;

Rk

- Mestern

U kw

B 4#1 -- Gearhart f'ii;l-
#2 - Brakes & Wheels
‘#3 -- GMA Inc B

.,_haé'water;sdfﬁénerf;(317‘West'Cbuﬁty Road);-}ﬁ

) o
. e -

6‘—_;843-55:;"

25 m (3 8 x 142 539.6 ppm,chldiides).fvﬂ .

25 m] (3 7-x ]42

Ve
H

525.4 ppm chlorides). .= "7

553, 8'ppm chiorides)‘

25 ml (3 9 X 142

.25 m] (3 4 X ]42\_'482 8 PPm Ch10r1des)‘.55f‘x’_‘




18 38 32‘3&3
-18; 37.13. 320
: *18:38.3L, 3h1.c
19,38,5.223
-_18 38 32 hhl

+18.38.30.2212,
118:38,30.223"
18 38 30 220

o
jPh.111ps No. 3, Well tap
‘Phillips. Xo. 2, Pamp" tap
Brgwn Uell Service, Tap

.18 38 30 h23
+19,38.20.112

_Péclflc Pumps,
Security, Tap: sample ,
H }Easton, Tap sample




| el o Tl Date -
'-~.,w911 and Sonrce ’ el .. Obtained
Robert Bensing, Tap sample . 18 38,30, 2122 " Be13-57 -
Jess Harwell . S+0718,38,28,221 0 -
A 718.38.28,222,
Mayfield Tap sample oo 18,38.30,2h2"
8y Tap‘sample“ : "718.38.30,223"
o™ T 18,38.30,22)
X L Mertaugh, Tap at new well7' ~18,38.30:221. ¢
38 ,f Blakley, Tap: - .o ' ’ 18, 38.30 2h2. .
39 L, Devers,.Tap sample, * -.- ".18,38,30, 2h3h
Lo v "P, L. Rieve, . Tap sample .. . 18.38,30, 2L3l
Ing j . Cox, Well sample : -~/ .. -7 "18,38,30.2L42L. "
h2- Dowell Gas in 1ine and'; ‘,]-18.38&30;2b2y
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3 PETROLEUM AND ITS PRODUCTS
i 1’ it

"GULF OIL COR}I:ORATI@N _—

“‘v;

Po 0. BOX 2167 "JO é:/ FORTWORTH

i
~ Hobbs, New Mexico € 'L ZPRODUCTION DIVISION

August 21, 1957

#. MFe: Re Fo Montgomery

o Oil Conservation Commission

- AP., .Ol Box 20h5
Hobbs, New Mexico

Deay Mr. Montgomery:

In reply to your letter of July 31, 1957 requesting 1nformation
regarding water wells in the Hobbs area, we offer the following.

Gulf has two water wells in this area that are not plugged and
abandoned, They are the W, D, Grimes (NCT-A) Water Well No, 3.and the ,
W. D, Grimes .(NCT-B) Water Well No. 1. The -Grimes (NCT-A) Water Well No, 3
is located approximately: 2570! from the south line and 1210' from the west
line of Section 32-18S-38E. It is 60' deep,. equ.ipped with a 4" Pomona pump
and the amount or depth of 7" casing is not known, The W. D, Grimes (NCT-B)
Water Well No. 1 is located approximately 450" from the north line and 1670*
from the east line of Section 33-18S-38E. . It is 95' deep, equipped with a
L -Pomona pump and the amount or. depth of 8-1/2" casing is not known, 7

Copies- of water analyses are attached.~ You will note that the
W. D. Grimes’ (NCT-B) Water Well No, 1 is also labeled "East Grimes Camp
Water Supply® and the W. D. Grimes (: NCT-A) Water Well No, 3. is labeled
"West Grimes Camp. Water Supp. Prior t0 the:dates of these water analysea
the company ‘made: anmal bacteriological analyses or Presumptive .Coliform
Tests., ‘Our reécords. indicate that these . tests" date back to February, 1952
for the W. D, Grimes {NCT-A) Water.Well No, 3 and to January, 1951 for the
W. D. Grimes (NCT-B) Water Well.No. 1,:all results being negative. We have
no record of - amr tests or analyses prior t.o January, 1951. )

L »:_‘

Yours very truly R

. WRN:cem : S ‘ V -
Atttd, ' '



W.A, NHo, -}

GULF QIL CORPORATION \
FORT WORTH DISTRICT - RESERVOIR ENGINEERING --
LABCRATCRY
WATER ANALYSIS
JATER _
Sompeny __WULF OLL CORPORATION Well No. SUPPLY  Parm_ BAST GRIMES OANF
Locetion. Lfi “OUNTY, WEW MEXICO . BASY GRIMES JEASE (ZONE 3,
Dspth of Sample_ = _Depth of Well - Formtion_ -~
Date of Semple_____ 7-3i=33 * _ Date Well Completed_ =~
| Resction Reection | % Reaction
" Radical P.P.M. | Cosfficient | . Valug |  Value
E‘ 78" 2 R Wl L
R 0.0499 - 28,7
- 2 - Q 4 o 0§
Primery Salindty, $_ 27.52 L fafid
w - A O.M i . ¢ a
Secondary Selinity, $ 12,08 12 0.7 22,
n-’. 0 - Q gg ‘\.’!‘ g
' g g 1 0400 s
Primary Alkalinity, %_0,00 5 - ) B
g x m' -] < O v OQM Q:.'m :-r‘\‘
Secondary Alhlinit'y, P Lboas “;6 2 : ; :
Specific Oravity _ la.0007 9 Pa 0 B
: i § 2 4 0.01“ 5 ”
pB. 8.0 i Zah _he00 I 22.2C |
| 804 130 0.0808 2.70 P
c1. 8 0.0282 2.3 12,82
iypothetical
Hecombination P, P.M,
[
: 59
133

w1728l chemical asalysis of Camp Weter Supply.



b , GULF GIL CORPORATION: St
“FORT WORTH DISTHICT « RESERVOIR RCINEERING
%\ : LABURATORY  ~ e /
\ f " PR
ﬂ WATER ANALI=LS dr gt
Janoeny  GUWF OTL QURPORATION Well No, OUPFIY rarm EAST GRTARS Canp

Jvicn. LEA COUNTY, WEd MIXICO » EASY QRINSS LEASE (ZONES) g

Jensh of Sample ® Depth of Well . =  Formation =

ath Sf Sanple. Jel2ebk _bate Well Completed = =

77 | 1T Reecticn | Reection| © Rsmctic
. [Redical P.PM; | Cosfficient'| ~Value Vel ne

-

. Na- A0 0.0435 . 2.63 1602

Y B o (S S0 G i

Ca e | C.ce00 | ks | a9
rioery Selinity, % 32,0 ' mEIET e ol EETa . i oy

9 g A RePeer De99 6,05

scondary Salinity, 1__13‘.'.%.&-

—-!‘» R e 0490 L0500

St % 0 : 0,00 | %
~imary Alkalinity, % 000 »H—-T——'—-w-m*r—-~~'—«~f—-»——3-~—'—_---q“-—’--- '

[ o l 0,0588 o.w . : o’m

: ; L8
acondary Alkalinity, m 8¥aie

| 0.0333 0,00 0el0 |
O s he00 236 |
or | ow0a0e 2422 12,91
Cl ____iLv‘ » 7&_ ..(;.029-2 m‘_ 12413 ol
HpS i 4 0 * 0a00 Qa0

ipesifie Crevity 1,0002

|Total : o8y | 642 R0
Joothetical
A _u‘l“r“._" | ‘:gt_l.gl_l i_-}»}_‘-‘é.

Ca ,-‘»C"J-’)f -ﬁ
o0y, 0
HESUL gg
IER L

ekt~ iy 222

.
BRENAREKS:

Afpaal chemdo.l snalysis of Camp Water Supply,



GULF OIL CORPURATION
FORT WORTE DIVISION - RESERVOIR ENGINKEERING
LABORATORY
WATER ANALYSIS ,
ompany__GELY Olk COMPGRATION Vel No._SUPFRY Lease_ EAST ORI QueP
Depth of Sample MALER SIRLE Depth of Well - Formation -
of Sample Date Well Completed -
Interval :
IR.; Reaction Reaction | # Raaction |
dical P.P.M. Coefficient Value Value !
|
imary Salinity, ¥__28. 34 Ca Sé 0.0499 A.m_.____ﬁ‘;'._i
|
jecondary Salinity, %_za s L‘a 34 | 0.0822 4.1_1_____2._»;‘
ader 0 D00 ol |
. !
Frimary Alkelinity, %_g pom 51 0 000 e ol
‘econdary Alkalinity, %gg_og[oH a | 0.o0588 0,00 Doy
Specific Gravity g gogy CCy L 0.0333 L00 000
ol LI| lH003 0.01& w S KL
lesistivity at 504 -5 0.0208 206 12 .64
ohmmeters, 2 . 24 0.0282 .08 1202
}123 £ !
= I
Eotal l 78 16,30 100,00 |
Hypothetical
f_s::_yi_. 1natigg P:P .H.
Ca30y &7
eso, 2]
N 80, 16
‘fq?l 122

REMARKS

Aumal shemies)l snalysis of Cemp Water Supply.
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a.
(R S

blvnsmN DF TRAR ERAMMER & SON
= a ,WATER ANALYSIS
' PHONE FE 77852 e
P. O. BOX 1231, ¢
' ODESSA, TEXAS ...

rest Moo 57-3L~356 - . .
B Date of: Run . ’7--22--57‘~
Date Recelved 7—19—574-

" P Alkalifity -'bacos

-V"Sulfate - so4

Tptal' Ha_'rdfxéss'. ;

t

- HCOB

\ Silica - - 8102 ' ‘*Biéarbohét‘é;.~

. ';Xlli'mi,n‘a‘-'."- A1203 S fw;.';"' » Total Dlssolved Sohds ‘

;"-’P.hévsvph‘gte‘ -.g."Pdi;; e

U e h pH7,65i L@ " )

f?Total Iron (Water) ; W

X Mlcromhos 633.

Spec1f1c Conductance

. Total Iron (011) L

1 Wt Loss
Grams )

L s . Imtlal Vo
# * :‘Coupon 'No. - . S Grams o

Cpn

Average Corrosxon Rate MPY

Average‘ Corrosxon Rate MPY %

gt

Coples To

6-Mr.‘ B, K., Bemr
" iBox, 2347 o
Hobbs, N. ,ng.“.' )

M:Ldland Tex Analyzed By:




S. M. GLADNEY
MANAGER

T F. HILL
ASSISTANT MANAGER

SUN_OIL COMPANY

R f ’\\' v (\l‘
LI 4 v

SOUTHWEST DIVISION

ez RIO GRANDE NATIONAL BUILDING
STt 2 B S RS S o . A. S. RHEA
40k Ga SUPT.. OPERATING DEPT
‘P, O, Box 2792
Odessa, Texas
August 21, 1957

Mr, R, F, Montgomery

New Mexico 0il Conservation Commission

P, O, Box 2045 - ' -
Hobbs, New Mexico '

Dear Sir:

In response to your letter dated July 31, 1957, we
submit the following information concerning the fresh
water wells that we have in the Hobbs area,

We have two water wells in the Hobbs Pool area, which
are located on our H, D, McKinley Lease in the NE %,
NE £ of section 5, Township 19-S, Range 38~E, N.M.P.M,
Both of these wells are approximately 62 feet deep.
and are cased with approximately 50 feet of 7 inch
casing. These wells were drilled in 1930,

Listed below is information taken from analyses made
on water from these wells on November 30, 1953.

Constituent Well #1 Well #2
Sodium (By Diff) 56 L7
Calcium 95 8l
Magnesium 15 o1,
Sulfate 80 98 .
Chloride 120 53
Carbonate ! 0 0
Bicarbonate _ 205 1227
Silica L5 L8
TOTALS 616 568

Yours very truiy,
SUN OIL COMPANY .

@4

VBC O. D, Albright



\Qﬁw ey Eem
TABIE II

ANALYSIS OF WATER FROM WATER WELLS ON PAN AMERICAN LEASES IN HOBBS FIELD

Location of Water Well Date - Na Ca Mg SOy CL Co3 HCO3
1k, 2/b, 1/h, S-T-R Mo,-Year PPM PPM PPM PPM  -PPM PPM PPM_
NE, SW, NW,  33-18S-38E 9 - 1950 35 L 18 77 - 50 o) 226
, . _ 7 - 1951 _ 54 57 - 16 82 53 0 202
-7 - 1952 32 80 21 82 57 0 232

8 - 1957 9 103 21 89 60 12 201

_w'zm“ SE,., 4-195-3€¢E 9 ~ 1950 : 51 123 25 56 181 0 256
o &Y 7 - 1951 , 45 128 29 - 53 195 o 256

& 7 - 1952 56 137 27 30 227 0 268

9 8 - 1953 82 139 25 72 163 0 262

& 6 - 1956 63 80 - 12 63 78 0 256

MW, NE, NE, 9-195-3€E 10 - 1950 6T 89 18 109 g2 0 262
i - 7 - 1951 . 52 79 21 93 67 o 250

& o 7 - 1952 52 86 21 96 71 0 262

i AS 8 -~ 1953 31 124 19 114 85 12 238 '
i3 8 - 1955 58 80 17 103 78 0 218
= 5 - 1956 66 86 17 13 7N 0 - 256

Tormieazaad




GULF QIL CORPORATION

FORT WORTH DISTRICT - RESERVOIR momnmm
LABOBJ'I‘GH

JHATER ANALYSIS

WATER

Well No. SUFFLI

Company__ 2 ¥ O1L CORFCRATION
e ODUNTY
Loocation . _inf OLN S.

WEST

L.

GRIMES LEASE

"l 'uA. NOQ '. ol

Depth of Sample “1TCHEN AT _Depth of Well = s
Date of Semple__ J-ii-IZ Date Well Completed -
' Resotion Resction | % Reacti
diocal P,P.M. | Cosfficient Value Value
I 5 00436 1,56 13.8¢
Ca . 0,0499 ' “41.000
Primary Selinity, $_27.70 Lt 204 2100
g 7 0.0822 0,58 . 5415
Secondary Salinity, $_5.92 -
Al-TFeo 0 0400 Dl
' e 0 0400 0400
Primery Alkalinity, %_0.00 ' . :
| _ of 3 0.0888 9,00 0,00
Secondary Alkalinity, %.60.78 |
. 0,0333
Specific Oravity Q.3G98 - c oL 2.9
P 7,29 e - S e 376 - 23,35
804 48 0.0208 1,00 8,88
0 31 0.0262 0,87 51
Total
Hypothetical :
Resowbinabion P.P.R. 4
£ allCOy). 287 .
oliicoss2 2
Mgs0 19
Ko S8, 49 G ‘
l‘.‘/:. 51 ‘\ - t
REMARKS:




y b

“.‘o NO. :.. s

GULF QIL CORPORATION
FORT WORTH DISTRICT - RESERVOIR ENGINEERING
LABORATORY

WATER ANALYSIS

. WATER
Compeny .. GULE OIL CORPORAT ION Well No. SUPFLY  Ferm__ WEST GRIMES CAMP
+soation. LEA COUNTY, N&W MEXICO = WEST GRIMES LEASE (ZONE 5)
Dapth of Semple . __Depth of Well __~— Formation e
pate of Semple T=31=53 Date Well Completed__ -
Reaction Reaction | % Reactic
dical P.P.M. | Coefficient Yalue Value
F‘ so | 0.04% -- | 218 15,12
Ca 0.0499 i
I 59 . 2094 25:T3
Primary Selinity, S__}_«L&b__&‘ : = .
7 0.0822 0,58 ' 5,00
Secondery Salinity, $_0.00 = .
AlL-Fo 0 0,00 0,00
e Lo 0 0400 000
Primery Alkalinity, % 5018 ._ ’
oH i ' 0,0588 . 24
Secondary Alkalinity, %5175 C 0400 00
% ; 0.“53 : ,u' ’ }
Specific Gravity_ Le000Z . 2 0,90 ol
p 3ell [0 ~2M °‘°“:", 7485 33.77
80y " 10,0808 | g9y :| 3,07
. cl 33 © 90,0282 0.9, . 8,16
Hypothetiocal :
Recombination P.P.M,
R ,‘-) 1 2}8 . -
2 L2
& Ly 85 . ;
54

REMARKS:

yinasl chemical mnalysis of Camp Water

Supply .






: W.As No. 2852
GULF OIL CORPCRATION
FORT WORTH DIVISION - RESERVOIR ENCINEERING
LABORATORY

WATER ANALYSIS

NATER
Company__ GULY CLL CCRPORATION _ Well No. EUPPLY lease_  WEST GRINES QMNP
Location LA COUNTY, EBEW MEXIOU « WEST GRIMES LEAS ONE B)

Depth of Sample__ JATER WL Depth of Well - Formation -
vate of Sample_ _ 7wd=8% Date wWell Completed -

fay Interval

1 > Reaction Reaction | ¥ Reaction
adical P.P.M, Coefficient | - Value Value

Na ik 0.0435 1.98 17,34
Primary Salinity, %_ 11,92 [Ca &5 0049 28,37 |
Secondary Salinity, % M_L‘i A 0-0822 048 a3 ]
Al-Fe a D.00 1 0,00
- Primary Alkaldnity, $_gz g8 P! o 0,001 000
Secondary Alkalintty, %eg.za [ Bl 9:0%88 0,00 ) 0,00
Jpecific Gravity _ y ooof €0y o 0.0333 0,00 a0
ol i ey 8 | 0-0164 .90 L 35|
Resistivity at oc= PO 43 0.0208 +} 0,94 —tiedd
ohmmeters, [ n | 0.0282 BT

28 .

otal I! : u:“ | 159 N0

Hypothetical
Recombipation P.,P.M,

calk03) g 263
Kg{100y) o 3
ua.‘!mj 4
Hagh0y ' &7
¥all 5l
REMARKS:

mwwm.ormmmm.



Y : W.Ae. NO. _3_2_!7
GULF OIL CORPORATION -. .
FORT WORTH DIVISION - RESERVOIR ENOINEERING > 2
LABORATORY . : ;
. " WATER ANALYSIS ° ' BT :
AConpany_m‘_gmw___'ﬁn No._1-WW _Lease_W. D, GRIMES (NCT-B)

Location_ LEA COUNTY, NEW MEXICO - SEC. 33 - 185 - 36E - MONUMENT POOL - MONUMENT AREA

Depth of Sample OFFICE WATER TAP _ Depth of Well 95! Fornation s
Date of Sample 1-2-36 . Date Well Completed =30
Pay Interval - 3 o'
Reaction Reaction | § Reaction
dical | P.P.M. Coefficient Value Value
i 65 | 0.0435 282|153 |
Primary Salinity, x_ag,gg_lc' 96 0.0499 5,79 26,12 |
Secondary Salinity, $_2k 52 Mg 19 0.0822. 156 5...'29.1
A1-Fo 0_ o 0,00 0.00
Primary Alkalinity, $.0.00 PBi 0 0,00 0,00 |
Secondary Alkalinity, %k, 72 .0 __0.0588 _0.00 Q.00 |
Specifio Oravity___ 0.9993 l""} 0 0.0333 0001 000 |
pH 6.65 TR b0] 22,36 |
Resistivity at__= 00 = PO 119 0.0208 2.8 1 1352
o ohmmeters, 1 o2 | 00282 | dao 1h12
28
otal 18.3
Hypothetical . E
Recombination BP.My
C1 (HCO,,) 332
Cas0y > ° : &7 : '
Na,S0, 16
NaCl 151
BEMARKS:

Annual chemical analysis of Camp Water Supply.
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Hobbs Pool Area

Domestic Water wells sampled in Sec 20;'T185, R38E on 3-6-84

539.6 ppm Chlorides)

# - Gearhaéf, - 25 ml (3.8 x 142 =

#2 -- Brakes & Wheels - 25 ml (3.7 x 142 - 525.4 ppi cmoﬁdés)',
_#3 -- GMA Inc. - 25 ml (3.9 x 142 - 553.8 ppm ch]orides)
>#4 -- Western - 25 ml (3.4 x 142 = 482.8 ppm ch]orides)‘

has ‘water softener (3]7‘Wést'County Road)



Roswell,- New e ; 4
August 5,1 4573’ dOM o3

MEMORANDUM
TO: A, L, Porter, Jr., Directbr, 0il Conservation Commission
FROM: Committee Studylng Fresh Water Contamlnatlon

in the Hobbs Pool Area.
SUBJECT: Progress Report.

This Committee was appointed and its assignment made at

. the general meeting called by the 0il Conservation Commission on

July 9, 1957. At that time a progress report was requested within
30 days. This is that progress report.

The Committee met for the first time in Hobbs, New Mexico,
on July 19, 1957, and subsequently on July 25, 1957, and August 1,

1957. A1l of the organizations and companies appointed to the

Committee had representatives present at each meeting.

It is the consensus of the Committee that their assignment
as a whole is approximately 50% completed and that their work will

be completed with a final report prepared by the first week of

~ September, 1957,

The principal items discussed during the three committee
meetings were as follows:

1, The physical characteristics of the Ogallala formation
~and the movement of water through this aquifer.
Introduction on the subject was furnished by Messrs.
E. G, Minton and Zane Spiegel,

2. The exhibits prepared by Mr. J. W, Runyan and presented
at the general meeting held on July 9, 1957.

3. Apparent contaminated conditions which exist in the
Ogallala formation northwest of the City of Hobbs.
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Progress Report Conttd

L. Feasibility of eliminating or removing the apparent
contamination, '

5. The possibility of contamination of the Hobbs City
water supply by migration from the area of apparent
contamination.

6.. Possible contaminstion of the fresh water by sources
other than oil or gas wells such as sewage, waste oil
and acid, open storm sewer ditches, gas plant waste
water, refuse, and oil held in earthen pits.

7. Possible need for rules and regulations governing
the drilling, completion and abandonment of water
wells in the Hobbs pool area.

8., Establishment of an observation water well program to
detect any new contamination and observe the movement,
if any, from the area to the northwest of the City of
Hobbs.

9. Possibility'of, and methods for, obtaining potable
water from the areas of apparent contamination.

_ Methods of determining the existence of defective casing
in-0il and gas wells.

:k;, Programing of bradenhead pressure tests on oil and
gas wells in the Hobbs Pool area.

12, Method of repairing oil well casing found to be
defective.

During the course of the above discussion, the need for
subcommittees was indicated and three were appointed at the meeting
on July 25,

1. Subcommittee.to locate and gather data on all water
wells in the Hobbs Pool area.

0il Conservation Commission - Chairman
Continental 0il Company
State Engineerts Office
Shell 0il Company
This subcommittee made a progress report on August 1,
indicating that their assignment was approximately 35% completed

and expected to complete their assignment within three weeks.
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Prbgress Report Cont!d

2, Subcommittee to studj water well completion and
abandonment practices in the Hobbs Pool area,

Tidewater Oil Company -~ Chairman
City Water Board
State Engineer's Office
Samedan Oil Corporation
This subcommittee made a progress report on August 1,
indicating that their assignment wes completed.

3o Subcommittee to study possibilities of fresh water
contamination through the disposal of waste products,

Samedan 0il Corporation - Chairman
- Pan American Petroleum Corporation
City Water Board
- This subcommittce made a progress report on August 1,

indicating that their assignment was 75% completed and should

complete their assignment withirn one wesk,

For the Cémmittee
P s s G

Jo W, Brown
Acting Chairman

Copies to: Officilal Members and Alternates
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been successively continued to Marcn 14, 1957, Sé Lombcr l), 1957, Wsrch 13, 1958’ and
: P RO Co i . . .

June 18, 1958, on alltofywhich-dates progress ropoﬂ.C Ware ,ubmltted by the Chalrx sn of

' o I e
- the ten committees. v T e

<u44.;g-%hen ;t w@s,deg%ded_st_the Juneuhearinggtoﬂgqntinue the oaseﬁto;September 17,
.x';22§%wfheycoﬁmi§519“_3“Q§Q“°ed that. an order of .continuence.would be.entered. :Accordingly
erder ngg24ywas,entered;qn:guiy*QBIand,coo;es.were,mailed'to‘then90voperatorsgin the'! ten
,most'grdtdba}_areas.ongqyly‘QQtn-..Return~receip;s_were-requested‘and*ali operators:have.
now aobnowledged regeépt”ofhtne order. . S SRS - '¥§~‘ n.;;

| ‘ '.Qrder Bf4224~reduires'}bétb§;l‘operators in the ten most.critical areas file-a s
written'report by»September 10 or .be represented.by some_ one at.this hezring . to give an i

'ors; $9P°r$!«.Jh§"W?itteQwr€P°f$$ have been carefully recorded,: and in;orderrthat all

operators who are represented here todéy maytbe given.credit for,reportingi we are asking'.

that each pool chairman be very careful to list all . operators whom he represents.:
.. -In.order that this case. may, be disposed-of “in-the ‘'most ‘orderly and-expeditious

manner possible,.the Commission wil;ireoeiv& testimony,. reports and statements in’'the ..+~

following order: ., . . .b-, e T e e o Lin e wmenw s e
‘A. " TEN WOST CRITICAL MREAS | ) . "
- (l) ‘Testlmony by State Endlneer regardlng tgn most crltloal areas; | | o

P - (2)i‘Test1mony by 1nterested operators regardlng tgn most cr1t1cal areas.”VJ:
" (3)  Rebuttal testlmony by State Englneer if necessaryf} /V@vmju R 5
- 1(4)">Presentat10n of progress reports by Opérators on t_n most crltlcailerees:ij
R (5)f Statements and recommendatlons regardrnd ten most crit;dal‘ereas. o |

B. THIRTEEN SECOND MOST CRITICAL AREAS o

'\}(i) Testlmony by 1nterested onerstors conoernlnd any or all of the thlrteen o
3 . Cm RS ced 0T e IR

.  areas listed as the second mostwcrrtrcal in Commlsslon Memorandum 52—56.
- M*M5:(é)‘ Testlmony by~State Englneer regardlno tnesehs;me thi;tééL areas;‘ o ”f(t
o : T T R S A DR S

. September 17, 1958 + - ... 0 ol s ;oalaf‘-

ig




. Dear Mr. Porter. ,Ll,'j o '.v o e “;~ ) ; R

July. 26, 1957

Mr. Al L. Porter, Jrey. Directo*
0il Conservation Commlssion
Box 871, - ' ,

Santa Fe, New Mexico .

The first meeting of the committee that you appolnted to study the fresh water\\\

’5.pollution problem in:the Hobbs area was held on July 19, 1957.. ‘A list of the ;

committee members is enclosed for your information.,

. At this meeting Mr. E. G. Minton, Lea County Hydrologist, gave a brief talk
on the general geology and hydrology of the area. Mr. Minton stated that from .

- past.studies the water moves at about 7 to-9 inches a day; however due to the Cone

of Depression (covering about the area of the City Limits of Hobbs) it probably -

was moving at two to three times this rate. This Cone of Depression is some 25 .
feet deep and 5 to 6 miles in diameter causing the water to flow towards the center
of Hobbs.  When asked for suggestions from committee members he put forth the idea

of dewaterlng the contaminated area and reinjecting the treated water. The difficulty{

of this type of projéct would be that water wells in the area would go dry.. He made

+ an estimate that if the entire saturated section was opened one well could probably

produce 800 to 1,000 gals/min. . .Mr. Minton also stated that weter wells had no
casing or plug and abandonment requirements.' : v : . :

| After Mr. Minton s.talk, Mr. Jack Brown, Chairman. proposed methods of conduct-"

. ing the meetings and the: following items were decided uponx

: -_lo.'Conduct informally ‘

2. Members notify alternates °.~ffi;}'¥f.>"'5‘,?'. o ‘.:,- _ e

3.’-Minimum of minutes -
. © 4+ Quorum.to be 5 members:
- - 5. Rule of majority : ' L
. 6. -No action of member binding. on his organizatlnn
- 7. No charges to committee s
8. Only members and alternates attend meetings unless others 1nvited

M, Zane Spiegel gave a long talk on the general hydrology of the Hobbs area.
lr. Jack Brown stated that subcommittees would. be’ formed to study specific phases
of the-problem and the next meetlng was called for 9:00 AoM. July 25th at the

_Hobbs 0CC Office..
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At the second meeting of this committee, July 25th, NUMETous items were dis-r ‘;
cussed which took most of the day. . : .

It .was the concensus of the members that the area of contamination was small *

:.1n extent, possibly 2 to 'S acres, and that if as much as 300,000 barrels had entered
the fresh water aguifer that due to. the fact that the oil would ride on top of the
- water it would be filtered out within one mile. This is not a final answer but to -

determine in some manner what we were looking at, 300,000 barrels was assumed to
be in the aquifer. Due to the dry water sands in the upper portions of the aquifer
within one mile distance 1t would filter out if it was riding on top of the water.

| However the committee is going ahead with 1ts studies. The OCC Hobbs Office

has been requested to:furnish the committee with information on all remedial work

completed and ‘other pertinent informat1on. ;j

A subcommittee was formeo, Tidewater Chairman, to investigate the feasibility
of the committee recommending the manner in which future water wells should be
completed. The follow1ng organizations were appointed to this subcommittee. N

" City Water Board §
~ Samedan 0il Co.
State Engineer

A second subcommittee was formed, Hobbs OCC Chairman, ‘to determine the location

‘of all water wells in the Hobbs Pool area, and determine all physical characteristics _ii

of "such wells as to pipe, depth and purity of water.' The following organizations .
were app01nted to the subcommittee: - s :

s
,Shell 0il Co. I
‘Continental 0il Co. p ' }
- State Enaineer _ ' . [

A third subcommittee was appointed, Samedan Chairman, to investigate contamina--.

. “tion. of the fresh water aquifer from causes.other than o0il wells. The following
-v,organizations were appointed to this subcommittee: -

“Pan. American Pet. Corp.
City Water Board

| The afternoon session was largely taken up by discu551ng methods of preventinu ;’

“~f~{future contamination. N

" Casing programs and methods the OCC used 1n checking for leaks was discussed. .

Following considerable discussion of preventing future contamination, the .

lcommittee may recommend the following:

i:l. That surface pipe sét.on clamps'should.be corrected,and that a small
 diameter pipe be used to vent .all surface bradenheads to the atmosphere
~at all times or install a sen51tive gauge. L

4 .
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g 34'“iﬁ“e¥ter49vage. 3

'2;5 That quarterly tests by ope ators be submitted .to the ‘occ with the
- gertification that no leaks were found or if leaks were found a pro- f
- gram for correctlon. One su ch test each year to be witnessed by .

the OCC.

3. 'That packers be installed on all flow1ng wells and the annular Space L
’ ‘:be filled thh sweet 011.. . : _

] tll 9 00 A. Mo August 1’ 1957.

The committee meeting was’ adJourned
= Yours very truly, 3

OIL CONSER KTION COMMISSION

R.<F. Montg g: - RO E
Prorat1on Makager ',?' S

D o )
7.
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Gentlemen:

I am appearing before you to make a statement of position and resolutions

in the matter of New iexico Oil Conservation Comission Crder #R-1221,

Ve recognize that it is the duty of the Hew ilexico Cil Conservation

Commission to cooperate with the State Engineer Office in matters of

" Joint interest and we are wmindful that a very serious problem of obtaining

and protecting fresh water confronts us all. If any one doubts this
let me rerind us all that our future fresh water needs for domestic,
industrial and recreational needs will in part be directly related to

future population,

Combining all factors, domestic water requirements for the United States
by 1920 are estimated at 680,952,380 bbls. per day., This cowpares with
268,571,427 bbls, per day for 1955,

Fresh water demand by 1980 for industrial use is expected to be about
LOG . of the 1955 demand, even on the basis of more conservative use than

at present. The 1960 estimate is for 9,285,714.280 bbls. per day.

Total water demand by 1920 excluding use for hydroelectric power, navigation,
and recreation is placed zt 14,217,1424859 bbls. per day. It is highly

improbable that the average precipitation over Horth America will be

‘increased in any significant vay in fime to relieve the impending short-

age. Certainly in much of our state even with an increase in precipitation
there is no way to greatly supplement our groving need for water since in

most arid areas the wmoisture would be taken up by the dry surface sands -
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only to eventually evaporate.' Thus we rust live within our water income.

Hiw?

There are the obvious courses: reduce consumption, end waste, develqp more
fully the use of avaliable supply, or provide means to convert to benific-
ial uses vast and virtually untapped supplies of sea and brackish water,

and in our case in the main,conversion of, off color underground water since

the vast majority of our state is arid land,

There is little doubt that in the future the present producing companies
will turn in some areas to drilling exclusively for water sources for

market as we now do for oil and gas.

These startling facts although they deal with the future do have a very
direct bearing on the present. Cormission Order #R-122), which is before

us today.

In particular we refer to paragraph €2) of the findings which states:
*That it is the policy of the Comnmission, in coéperation with the
Btate Ingineer, to eliminate the practice of surface disposal
of large volumes of 0il field brines which may contaminate the

fresh water bearing herizons in lea Céunty, Hew ifexico,

Also we refer to paragraph (2) of the order which states:
"That all operators in the esbove-named areas shall report to the
Commission at the Regular Hearing on September 17, 1958, on the
progress made thus far and the estimated completion date of a

100-percent disposal system. Operators who are members of a



cooperative group may report through the committee chairman, who
shall be prepared to name all operators who are members of such

a group. /i1l operators who are not members of a cooperative group
shall furnish a written progress report to the Cormission prior to
September 17, 1958, to report the progress made thus far and the
estimated completion date of a IOQ—percént disposal system for

each well vhich they operate in the above named areas,™

At the outset let me assure you that we will not permit fresh water to be-

come contamrinated from any source as a result of our ovm actions,

We do feel however that certain considerations should be made in determining
just exactly what must be done in disposing of waters that are produced

coincidentally with oil and gas.

e do not have aﬁy quareil vhatsoever with the duties or perogatives of the
State Engineer. As outlined in the booklet entitled ‘“Functions and
Activities of the State Engineer Office.”” by C. D. Thompson, Chief,
Technical Divisioﬁ and F, E, £;§y, Chief, ‘Water Rights Division, dated

Santa Fe, ilew liexico, tlovember; 1957.

Reference is made to ;%5 5 & 6 of the purpose of the ‘agency, i.e.;
#5 To conduct hydrographic surveys.
i#6 To coordinate the work of various Federal Agencies as regards

water resource programs.

"It is in these two provisions that we request help from the State Engineer

Office.



First of all I wish to point out that the only testimony on record in this
case concerning the need for fresh water protection and disposal of produced
waters in Lea County has been only a comparison of "they do it someplace

else and lea County is like someplace else,™

How about getting specific and actually umaking a study of Lea County and
the problen in lLea County. At least then we would have something with a
New lexico name tag on it in the record. To intelligently solve the

problem it will be necessary to get dowm to at least section lines,

e feel that in order to better understand the problem of water polution
and howr we can effectively protect fresh wvaters from our otm acts we rust
know rmore about the exact loca;cions of the water sands; that is to aerial
extent as well as vertical lirits, also the éo{xrce of stipply for these

fresh water beds and the movement of the water within the confines of the

beds.

In line with this thinking we respectfully requeét the New llexico 0il
Conservation Cormission help the oil and gas operators within the state

to secux;e, with the aid of the State Ingineer Office as complete information
as is possitle frou a coxprehensive hydrographic survey of all areas where
oil and/or gas and othér well effulents are fwoduced. Ve fully realize
that this would be a project of considerable magnitude and would require
conplete cooperation on the part of the oil and gas operators. And also

it would be incu;nben’b upon the operators to take vhatever steps that would

be necessary to discharge their part of the resulting responsibilities.

Such a study should not te confined however to only those areas where we are



now producing. e are constantly searching for new areas of oil and gas
production so that we may continue, as in the past and present, to add to

the growing economic resources of the state,

Such information over the entire state would be of considerable economic
value to those of us who must from time to time haul water over distances

of many miles in order to be able to prospect for oil and gas. In connection
with this prospecting I want to point out that the conditions of the mud
used in drilling can mean the difference between success and failure in

many instances and further it is more economical and feasible to build the

proper drilling fluid from a fresh water base,

With particular reference to that portions of paragraph (2) of the order
that states “100~peréent disposal system for each wéll." I respectfully
point back to a étatemeht made by lir, Reynolds at the May 16, 1956 hearing
of case ;71053 in which he stated in answer to the following question:

“Is it your recormendation that water be disposed of by injection wells,
or just the wells producing the excessive amounts‘of salt water?? I

would like to answer that a little fully. I think sore further investiga-
tionris warranted, investigation toward this end. That is, to determine
vhere the brine disposal pits might not overlie fresh water and therefore

might not endanger fresh water.”
figreeing that there uill be places where the disposal pit or pits do not
overlie shallow fresh water beds. I submit that the provision of para-

graph (2) of order /122l should not apply to all wells.

e submit that without such a study as I have discussed no one would have
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sufficient information upon which to base an order which would regulate
the protection of fresh water and the disposal of waters that are produced

from 0il and/or gas wells. |

It has long been the practice of o0il and gas operators to run casing in
wells; to among other things protect knovn fresh water supplies, In line
with this policy on the part of the operators we strongly urge the adoption
of Rules and Regulations Governing the Drilling and Completion, and
Abandonment of wvater wells within thé‘state that would effectively protect
'the water sandsy Such regulations quite céncievably would include the fol-'
loving s |
1, Casing would be set at a depth to at least the top of the water
sand,
2. Such casing would be cemented with sufficient volume of cement
to'protect the fresh ﬁater sand from contamination from any

source., In most instances this would mean circulating cement.

4lso in line with such hydrographic surveys the studies should be further
extended to include the practical as well as theoretical porribilities of
contaminating fresh water Sands from well effulents, hovever they nay he
disposed of, These studies should be pertinent only to those water bearing
sands that are of sufficient magnitude that they w@uld bear a reasonable

economic and useful value to the people of the state,

Further this study should include the actual physical and chemical
composition of waters that are produced coincidentally with oil and gas,
and a determination should be made as to the feasiﬁ'ility of utilizing these
vaters for economic and useful purposes. All produced water from oil and

gas wells do not carry high concentration of salt, Further the lifting



cost of getting the water to the surface vhere it is avaliable to do with

as may be decided #ipon is already behind us,

That brings me to ;6 as previously refered to. In particular I want to
refer to a statement made at the iiay 16, 1956 hearing that should be
clarified in our thinking of brine waters i.e,, In answer to a question
is it your opinion that salt is filtered out or removed in any way in
this path_which it takes from the pits to the aquifer?? I, Spiegel
answered in part “lfo, it is impossible to remove the sodium chloride and

alrost any other constituent in the brimes in any way."

I now refer to the United States Senate Joint Resolution /135 a measure
that was sponéered by Senator Clinton P, /nderson and was signed by the

President on September 2, 1958,

In brief this resolution establishes a saline water conversion program to
dermonstrate the economics and feasibility of various processes in convert-

ing large quantities of “off-color® water into potable and useful liquid.

The resolution calls for the establishment of five demonstration plants of
different types for the conversion of sea vater and the treatment of -

brackish water. OCne of these plants may be located in the Southwest,

It is guite possible that a plant could be located in S. E. New Lexico and
we urge that the State Engineer Office take full advantage of the possible
use that such a plant would afford us in areas where oil field brine is

produced.,



I further wish to point out the economics of many operations could not
afford.the expense of returning produced wvaters below the surface, 4ll
operators have geared their operations to meet the presently known
reqﬁirements. To force a premature cessation of operations without first
determining that actual damage will or has occured to fresh water sands,
if they are in place, from the disposal of prodﬁced fluids into surface
pits, would not protect correlative rights and would.constitute a gross

neglizence and waste of a valuable resource.

I wish to point out that the petroleum industry is already doing some-
thing about the treatment of salt and brackish vaters for their own use,

Let us look particularly at the offshore rezionse

. The drilling contractors have for some time employed two types of units
to convert sea vater into potable water, i.e. (1) vapor compression, and

(2) flash evaporaticpe

It®s no secret, houvever, that several new methods - including use of
nuclear power for separating salt from water are actively under experimen-—

tation.

The approaches are numerous - freezing salt water; using solar energy;
using solvents and chenical precipitation; electro-osmosis; and electro-

filtration arong others,

The Fluor Corp., of lhittier Calif., is studying the combination of a
nuclear reactor with distillation of saline water, under a contract from

the office of Saline 'ater,
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One of the more unusual processes under research is termed “electro-
dialysis.’” Unlike distillation, which removes water from salt, electro-

dialysis removes salt from water.

Another.possibility is the use of chemicals to separate the salt from
watef. Texas A, & ils College is engaged in such a project, using hexa-
decanol. This chenical apparently combines with the purer part of the
water, and the salty brine separates to another level. A possibility even

in off-color underground reservoirs prior to production.

Although I have not discussed the recharge possibilities of our fresh water
sands I wish to point out that such a study has been undertaken in Lea

County and that we should not overlook this facet of the probler before us.

Ve submit that there is need for specific studies and time in which to
solve this very important problem, Also the problem is not'the same in
all parts of the state. TFurther that there are some areas that could not

be contaminated because there simply are no fresh vater sands in place,

i'e men of the petroleun industry wmay have oil in our blood, but we can no
more survive without fresh water to drink than the ﬁan with manure on his
boots or the soil imder his fingernails, I‘e are rost anxious that a just
and satisfactory conclusion be reached in order that the best interest
of the state may be served,

GACKLE OTL COLPANY

Paul S, Johnston
Superintendent of Productian
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