CASE 3763: Application of PAN
AMERICAN FOR SALT WATER DISPOSAL,
SAN JUAN COUNTY, NEW MEXICO,







UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

Drawer 1857
Roswell, New Mexico 88201

May 14, 1968

Pan American Petroleun Corporation
Security Life Buflding
benver, Colorado 80202

Attention: Mr. R. B. Giles
Gentlemen:

Your application of April 19, to the Yew Mexico 01l Conservation
Commission requests approval to inject salt water into the Dakota
formation on Navajo tribal lease I-39-Ind-58.

Either or both well No. 28 in the SWXSE)% sec. 18 and well No. 24
in the NWASEX sec. 19, T. 29 N., R. 16 W., N.M.P.M., will be con-
verted to water injection. The method of injection as described
by your appliestion 1s acceptable to this office.

Please notify our Farmington District office when the system is
complete, so that = field inspection can be made.

Sincerely yours,

P -~ T ’ 'dil
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S? 77 JOHX A, ANDERSOR
Reglional 0il and Gas & _.c. . isor
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P

Farmington
N0OCC, Santa Fe/

in

IN REPLY REFER TO:
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BYLORE PR OYL CONSIRVATION Ciuilasicd
OF THE STATE OF LiW MELICO

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
COMMISSION OF NEW MEXICG FOR
THE PURPFOSE OF CONSIDFRING:

Ca53 No., 3763
Order Yo, -3419

APPLICATION OF 2AN AMERICAN PETROLEUM
CORPORATION FOR SALT WATER DISPOSAL,
SAN JUAN COUNTY, NWEW MEXICO.

ORDFR OF THE COMMISSIOH

3Y THE COMMISSION:

This cause came on for hearing at 9 a.m. on May 156, 1963,
at Santa Pe, New Mexico, before iExaminer Elvis A. Utz,

NOW, on this 29 - day of May, 1968, the Commizsion, a
(quorum being present, having considered tne teatimony, the racord,
and the recommendations of the Fxaminer, and being fully advised
in tho premises,

FINDS:

{1} Toat due public notice naving heen given as required by
lawv, the Commission has jurisdiction of this cause and the gubject
matter thereof.

(2) That the apvlicant, Pa.. Awmerican Petvolscs Covooration,
is tha cwnae awd owerator of the USG Sectioa 10 woll in. 23,
located in Unit: O of Section 13, and the USBC Jection 19 VWnll
No. 24, located in Unit J of seaction 19, both s Townghip 29
Jorth, Range 15 West, HHPM, Hoghack-Dakota rool, Sapy Juan County,
Veaw Mexico, ‘

{2\ N N S VN
N Aot I oo

: ticant siooposes Lo whiilifZe aand vells Lo
dispose of water oroducad only from the Yakoca for-atlion in the
subieat pool and to disoouse of sald waker nhaall Lots Las Dakota

formation, with injection into the intervals as fotlows:

The open-nols (nterval fron apoproizately
712 feei o 71, fesiy in thoe UL LHection 1A
Woell to, 28;




CASE No. 3763
Order No. R-3419

The open-hole interval from approximately
757 feet to 7562 feet in the USG Section 19
Well No. 24.

{4) That the injection should be accomplished through:
2 3/8~-inch internally plastic-coated tubing

installed in packers set just above the 4 1/2-
inch casing shoe in each of the subject wells;

that the casing-tubing annulus of each of the subject wells ahould§
be filled with an inert fluid; and that a pressure gauge should Le|
attached to the annulus of each of the subject wells or the annulug
left open at the surface in order to determine leakage in the tub-!

ing or packer.

(5) That approval of the subject application will orevent i
the drilling of unnecessary wells anéd otherwise prevent waste
and protect correlative riahts.

IT IS TBEREFCRE ORDERED:

(1) That the applicant, Pan American Petroleum Corporation,
is hereby authorized to utilize the following-described wells in
Township 29 North, Range 16 West, NMMPM, Hogltack-Dakota Pool, San
Juan Courty, New Mexico, to dispose of produced water (from Dakota
formation only) into the Dakota formation: i

1

USG Section 138 Well No. 28, located in Unit © :
o5 Jectisn 18 - tnjieciivis e ke accomplished :
through 2 3/8-inch tubing installed in & packer

set just above the 4 1/2--inch casing ashoe,

with injection into the opennole intevrval Troi
approrimately TL? Zuzot o 715 feel;

USG Section 19 Well Ho. 24, located in Unit J

of Section 19 - injection to be accomplighed

cinrough 2 3/3-ineh tubing installed in & packey

set just above the 4 1/2--inch casing shoe,

withh injection intc e open-hole intecval frow

approximacely /u/ feel Lo V42 Teevy

PROVIDED HCOWEVEL, that ciie tuhing of eacnt =i the gubhjeet welle

shall ve internally-plastic coated: that the casing-tubing anaulag
of cach of the szubject wells ghall ne £illed with an inert f£luin:
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Order No, R-3419 i

and that a pressure gauge shall be attached to the annulus of each'
of the subject wells or the annulus left open at the surface in ?
order to determine leakage in the tubing or packer. i

(2) That the applicant shall submit monthly reports of its
disposal operations in accordance with Rules 704 and 1120 of the
Commission Rules and Regulatjions.

i

|
DONE at Santa Fe, Mew Mexico, on the day and vear hereinahove!
designated. ;

(3) That jurisdiction of this cause is retained for the
entry of such further orders as the Commission may deem necessary.

S8TATE OF NEW MEXICO

i
!
/
|
|

!
i

A. L. PORTER, Jr., Member & Secretary |

cay /




GOVERNOR
DAVID K. CARGO
CHAIRMAN

State of News SMexico

: LAND COMMISSIONER
! GQUYTON 8. HAYS

MEMBERR
®. 0. BOX 2088

SANTA FE

May 29, 1968

: Re:

: Mr. Lewis C. Ross A
! Pan American Petroleum Corporation

f : Security Life Building
| Denver, Colorado 80202

Dear Sir:

ALP/ir

Carbon copy of drder also sent to:
Hobbs OCC X

Artesia OCC _—

Artec OCC X
Other State Engineer Office

®il Conservation Gommission

STATE OEOLOOIST
A. L. PORTER, JR.
SECRETARY - DIRECTOR

Case No. 3763
Order No. p_ 3439

_Applicant:

Pan American Petroleum Coxp.

Enclosed herewith are two copies of the above-referenced Com—
mission order recently entered in the subject case.

Very truly yours,

A T

A, L. PORTER, Jr.
Secretary-Director
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Docket No. 15-68

DOCKET: EXAMINER HEARING - THURSDAY - MAY 16, 1968

9 A.M, - OIL CONSERVATION COMMISSION CONFERENCE ROOM,
STATE LAND OFFICE BUILDING, SANTA FE, NEW MEXICO

The following cases will be heard before Elvis A. Utz, Examiner, or
Daniel S. Nutter, Alternate Examiner: B

CASE 3760:

CASE 3761:

CASE 3762:

v
~

CASE 3763:

ApplicaiLion of Union 0Oil Company of California for salt
water disposal, Lea County, New Mexico. Applicant, in
the above-styled cause, seeks authority to dispose of
water produced in the South Vacuum-Devonian Pool into
the Devonian formation in the interval from 12,000 feet
to 12,180 feet in its Jchn Trigg l.ea Federal J Well No.
2 located in Unit P of Section 14, Township 18 South,
Range 35 East, Reeves~Devonian Pool,. Lea County, New
Mexico,

Application of Harlan Production Company for an unorthodox
0il well location, Eddy County, New Mexico. Applicant,

in the above-styled cause, seeks authority to drill its
Etz-State Well No. 15 at an uncrthodox location 1650 feet
from thie Horth line and 1325 feet from the West line of
Section 16, Township 17 South, Ranges 30 East, Grayburg-
Jackson Pool, Eddy County, New Mexico,

Application of Shannick Oil Company for authority to
operate an oil treating . plant,Lea County, New Mexico.
Applicant, in the zbove-styled cause, seeks authority to
install a combination chemical and hot-water wash oil
treating plant, said plant to be loccated approximately
four miles West of Crossrocads, New Mexico, and to purchase,
transport, treat, and sell oil, <ondensate, and sediment

Application ¢f Pan Amarizan Petroleum Jiorporation for salt
water disposal, San Fuan County, New Mexico., Applicant,
in the above-styled ‘:ause, seeks authority to dispose of
produced salt water into the Dakcta formation in the
interval from 712 feet to 715 feet in its USG Section 18
Well No. 28, lowated in Unit O of Section 18, and/or in
the interval from 757 feet to 762 feet in its USG Section
19 Well No. 24 located in Unit O of Section 1y, both in
Township 29 North, Range le West, Hogback-Dakota Pool, San
Juan County, New Mexi::o.
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CASE 3764:

CASE 3765:

CASE 3766:

CASE 3767:

Application of Pan American Petroleum Corporation for
lease commingling, San Juan County, New Mexico. Applicant,
in the above-styled cause, seeks authority to commingle
Dakota oil production from its Navajo Tribal USG Section
19 (A) and its Navajo Tribal USG Section 18 (B) leases in
Sections 18 and 19 of Township 29 North, Range 16 West,
Hogback-Dakota 0Oil Pool, San Juan County, New Mexico,
allocating the production to each lease on the basis of
periodic well tests even though there is a difference in
over-riding royalty interests between Sections 18 and 19.

Application of D. J. Simmons for an unorthodox gas well
location, San Juan County, New Mexico. Applicant, in the
above-styled cause, seeks approval for the unorthodox
location of his General Petroleum-Rock Island Well No.

2 at a point 1850 feet from the North line and 810 feet
from the West line of Section 24, Township 29 North,
Range 9 West, Blanco-Mesaverde Pool, San Juan County,

New Mexico, in exception to the pool rules which require
locations to be in either the Northeast or Southwest of
the Section,

Application of Tamarack Petroleum Company, Inc,., for an
amendment to Order No. R-3396, Lea County, New Mexico.
Applicant, in the above-styled cause, seeks the amendment
of Order No. R-3396, which authorized a waterflood project
in its South Pearl Queen Unit Area, Pearl Queen Pool, Lea
County, New Mexico, to delete the water injection wells
previously authorized in Unit B of Section 3, Units G and
L of Section 4, Unit I of Section 5, and Unit C of Section
10, and to authorize for water injection its Saunders
Federal Well No. 7 in Unit P of Section 5 and its Saunders
Federal Well No. 3 in Unit D of Section 10, all in Township
20 South, Range 35 East.

Application of Mobil 0il Corporation for lease commingling,
Lea County, New Mexico, Applicant, in the above-styled
cause, seeks authority to commingle Grayburg-San Andres
production from its Bridges State Wells Nos. 8 and 53
located in Units J and H, respectively, of Section 23,

with Grayburg-Jackson production from its Bridges State
Lease comprising the W/2 of Section 24, all in Township
17South, Range 34 East, Vacuum Grayburg-San Andres Pool,
Lea County, New Mexico, allccating the prcduction con the
basis of periodic well tests, even though there is a
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CASE 3768:

difference in over-riding royalty interest between
Sections 23 and 24.

Applica*tion of Mobil 0il Corporation for a triple
completion, Lea County, New Mexico. Applicant, in the
above-styled cause, seeks approval for the triple
completion (conventional) of its Bridges State Well No.
126 located in Unit J of Section 11, Township 17 South,
Range 34 East, Lea County, New Mexico, in such a manner
as to produce o0il from the Abo, Upper Pennsylvanian,
and Morrow formations, Vacuum Field, through parallel
strings of tubing.




FORM 487 3-63

PAN AMERICAN PETROLEUM CORPORATION

SECURITY LIFE BUILDING / 5 ’
s SR

Re: Application to Dispose of Salt Water Into
The Dakota Formation Through Pan American's
USG Section 18 Well No, 28 and/or
USG Section 19 Well No. 24, Hogback Dakota
Field, San Juan County, New Mexico

Mr, A, L. Porter, Jr. (3) R T

New Mexico Oil Conservation Commission ST
P, 0. Box 2088
Santa Fe, New Mexico 87501

DENVER, COLORADO 0202

April 19, 1968

File: AMR-1256-986,511

Dear Sir:

Pan American Petroleum Corporation hereby makes Application under the
provisions of Rule 701 for approval to dispose of salt water produced from
the Hogback Dakota pool into the Dakota formation at its USG Section 18 Well
No, 28 and/or USG Section 19 Well No, 24, each located in Township 29 North,
Range 16 West, San Juan Count?y, New Mexico, Disposal into either or both
wells will be through 2-3/8" tubing below a packer set inside the casing to
minimize pressure on the existing 4-1/2" production string in these proposed
disposal wells. In connection with this Application, attached are the following
exhibits:

1. Three copies of NMOCC Form C-108 entitled "Application to Dispose
of Salt Water by Injection Into a Porous Formation." A copy of
this form is also being sant to the U. S. Geological Survey as
representative of the Navajo Trlibe of Indians, the surface owner.
There are no offset operators to the USG Sections 18 and 19 lease,
leasehold owned and operated by Pan American; however, there are
other lessees within a two (2) mile radius of the proposed disposal
wells, as shown on the attached map, who are being notified of our
proposed disposal plans by copy of this Application.

2, A localized map of the area showing in detail the wells in the
immediate area and the location of USC Section 18 Well No, 28
in the SE/4 of Section 18 and the location of USG Section 19
Well No, 2% in the SE/4 of Section 19,

3. A copy of the Radioactivity Log on each proposed dispcsal well.
4, A schematic diagram showing particulars of the casing program in

each well and the proposed tubing and packer details. Testing
during completion operations in each well revealed:

DOCKET MALED

—
DateaxsLiicler




Mr, A, L. Porter, Jr.
April 19, 1968
Page 2

USG Section 18 Well No., 28

After cementing 4-1/2" casing, the well was drilled into the
Dakota pay sand to 715 feet and allowed to flow for test, Well
subsequently flowed 107 barrels of water in 50 hours with no show
of oil, Well was temporarily abandoned Novembher 14, 1967, for
possible future use as water disposal well,

USG Section 19 Well No. 24

After cementing 4-1/2" casing, the well was drilled into the
Dakota pay sand to 762 feet and allowed to flow for test, Well
subsequently flowed 197 barrels of water with a trace of oil, Well
was acidized October 7, 1967, with 250 gallons 7-1/2% HCl. Subse-
quent testing recovered 236 barrels of water with no oil. Well was
temporarily abandoned October 11, 1967, for possible future use as
a water disposal well.

5. A copy of a water analysis obtained from USG Section 19 Well No. 11,
which is a "typical" analysis of Dakota produced water, which water
is unfit for domestic, stock, irrigation or other general use,

Prior to an intensive development drilling program to raise Dakota oil
productivity last year, it was felt the Dakota operated under an extremely
active water drive. While we still feel the Dakota is operating under an
active natural water drive, recent increased withdrawals lend credence that
disposal of produced Dakota water into a Dakota well(s) that exhibited no
commercial oil shows will assist in maintaining oil producing rates from the
Dakota pool,

NMOCC Order No, R-2458, issued February 27, 1963, granted Pan American
permission to dispose of produced Hogback Pennsyivanian salt water into a
non-productive zone of the Chinle forwailoun Lo iis USG Sectlon 19 Well Wo. 17,
located in the SE/4 of Section 19, T29N-R16W, Recent indications are that
while the Chinle formation will azcept 350 BWPD of Pennsylvanian water with
periodic acid treatments, an additional disposal source will be needed to
handle the 1100 BWPD of Dakota produced water, It is the purpose of this
Application, therefore; to secure your administrative approval for the use
of the Dakota in USG Section 18 Well No, 28 and/or USG Section 19 Well No., 2u
as an additional disposal zone for the produced water from the Hogback Dakota
pool, if you are satisfied with the completeness of this Application and receive
no objections within 15 days from the below listed notified parties. In the
event you believe this Application should only be considered for approval after
a public hearing, please set the matter for hearing on the next scheduled docket,

Yours very trauly,

1
Attachments %
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Mr. A, L, Porter, Jr,
April 19, 1968
Page 3

Carbon Copies to:

Mr, E. C. Arnold

New Mexico 0il Conservation Commission
1000 Rio Brazos Road

Aztec, New Mexico

U. S. Geological Survey
P, O, Box 965
Farmington, New Mexico

U, S, Geological Survey
Drawer 1857
Roswell, New Mexico

Walter Duncan
Security Life Building
Denver, Colorado 80202

Aztec 0il and Gas Company
First National Bank Building
Dallas, Texas

C. C. Kennedy
1249 Chaco Avenue
Farmington, New Mexico

W. C. Imbt
210 West 38th Street
Farmington, New Mexico




JEFF D ATWODD (18831960}

ATWOOD & MALONE CHARLES F. MaLONE

LAWYERS RUSSELL O. MANN

PAUL A, COOTER

BOB F. TURNER

ROBERY A . JORNSON
P, O. DRAWER 700 JOHN W.BASSETT

TELEPHONE 505 B22-822t ~ ROBERT E. SABIN
SECURITY RATIONAL BANK BUILDING

ROSWELL, NEW MEXICO
j 8aza1

May 8, 1968

Mr. A. L. Porter, Jr.
Secretary-Director

Qil Conservation Commission
P. O. Box 2088

Santa Fe, New Mexico 87501

Re: May 16, 1968 Docket - Cases Nos. 3763 and 3764
Dear Mr. Porter:
We enclose herewith for filing in the captioned cases our

Entry of Appearance for Pan American Petroleum Corporation. The

T actual presentaiion will be inade by Louis C. Ross, cne ¢f Pan Ameri
#' can Petroleum Corporation's Denver attorneys. i
‘; Very truly yours, o biss
i
| ATWOOD & MALONE

Yo' N e U e &

PC:bc
Encls.

——




BEFORE THE OIL CONSERVATION COMMISSION

STATE OF NEW MEXICO

IN THE MATTER OF THE APPLICATION
OF PAN AMERICAN PETROLEUM CORPORA -

TION FOR SALT WATER DISPOSAL, SAN Case No. 3763
JUAN COUNTY, NEW MEXICO.

ENTRY OF APPEARANCE

The undersigned attorneys, duly licensed to practice law in the
State of New Mexico, hereby enters their appearance in this cause as

New Mexico counsel for Pan American Petroleum Corporation.

DATED at Roswell, New Mexico, this 8th day of May, 1968.

ATWOOD & MALONE

P. O. Drawer 700
Roswell, New Mexico




BEFORE THE
NEW MEXICO olL CONSERVATION COMMISSION
gsanta Fe, New Mexico
May 16, 1968
EXAMINER HEARING
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Application of Pan American"'
Petroleun Corporation for salt

waterxr d;sposal, San Juan county.
New Mex1CO.
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BEFORE® Elvis A. utz, Examiner

dearnley-meier reporting service

S'EClAlll!Nﬁ INe

TRANSCRIPT OoF HEARING




MR. UTZ: Hearing will come to order, please.
Case 3763,

MR. HATCH: Case 3763, Application of Pan
Ame:ican Petroleum Corporation for salt water disposal,

San Juan County, New Mexico.

MR. ROSS: Louis C. Ross appearing for Pan
American Petroleum Corporation Denver Division. I believe
that Atwood & Malone have entered their appearance in this
case, is that correct?

MR. UTZ: That's correct.

MR. ROSS: This application is under Rule 701
for approval to inject water into the’Dakota Formation which
is the formation from which the water is produced in our
present wells No. 28 and 24 in the Hogback Dakota Pool. We've
already submitted our application with certain data reguired
by Rule 701 and it's almost a prima facie case, but we want

to suppiement it with v \monag

those exhibits is a map showing a two-mile radius and I would

like to state for the record at this time that all the people

that would be interested within this radius have been notified.

We have one witness and I would like to have him sworn,
(Witness sworn)

MR. UTZ: ILet me call for other appearances at

this time. There are none.




FRANK H, HOLLINGSWORTH

called as a witness, having been first duly sworn, was
examined and testifiad as follows:

DIRECT EXAMINATION

BY MR, ROSS:

Q State your name.

A My name is Frank Hollingsworth,

¢] What is your occupation?

A I am a Petroleum Enéineer Senior Grade with

Pan American Petroleum Corporation, Denver Colorado, I work
as a Reservoir Engineer,

Q How familiar are you with this Hogback Pool?

A I have worked in the Farmington area for nine
yecars and have been -~ done work in the Hogback Dakota Field

for approximately eleven years.

Q Have you ever appeared before this Commission
haefore?

A Yes, sir.

e} When was the last time?

A It was in August of 1967,

MR, ROSS: I would like to ask if the witness'’s
gualifications are satisfactory?

MR, UTZ: Yes, sir, they are.



(Whereupon. Applicant's Exhibits
1 through 4 marked for
identification)

MR. ROSS: Now we have four exhibits and I
would like to introduce them all at one time and we will take
them uo one at a time from the top.

Q Now, the first exhibit is a vicinity map and I
would like to ask the witness what is the significance of
this particular exhibit?

A This is a map of the northwest area of New
Mexico, San Juan County primarily, it shows tﬁe location of
the Hogback Dakota Field in relation to the town of
Farmington and to the Four Corners Monument. It also shows
other Dakota ©0il produvcing fields in the area. I would like
to point out that thce shallow bakota at this area west of
the San Juan Basin is a significant oil producer.

MR, ROSS: We introduce Exhibit 1.

MR. UTZ: I don't think we could hardly arqgue
with you about that, could we?

Q Our Exhibit 2 is a field structure map and I
would like to introduce Exhibit 2 and ask the witness to
discuss the history and the current status of the field from
this map.

A The Hogback Dakota Field was discovered in 1923




by the Midwest Corporation and development was done in 1923
through 1925 with the drilling of seven pfoducers and four
dry holes. It remained in that status until approximately
the mid 50's when Pan American Petroleum Corporation drilled
some additional wells in the field, drilling three producers
and two dry holes at that time, In 1966 field production had
declined to a low of 66 barrels a day so in early 1967 we
worked over three wells by stimulating them with sand oil
fracture treatments, two of which were highly successful in
increasing production and one a partial success., Then in
August of 1967 I appeared before Mr., Utz for field rules which
would permit the drilling of infield wells, in other words,

more than one well per 40-acre tract, which was approved.

After that we drilled six wells, three which were oil producers,

three that were dry holes or noncommercial and we presently
have an active well that we are recovering load oil on.

As a result of these workovers and this infield drilling
program we have got pioductiocn from the tield from sixiy-3ix
barrels a day to 372 barrels a day, but as a result of this
increased production we have also increased water production
consicerable, from about 150 barrels of water a day to

a littie over 1,100 barrels of water per day, and we have

been utilizing an approved injection well which is called




the USG Section 19 Well No. 17 which is located in the
northeast auarter of the southeast quarter of Section 19
Township 29 North, Range 16 West. This is an injection into
a casing, casing annulus to Chimlee Formation. This was
approved by order R-2438 in 1963. In the early part of
this year we were injecting both a mixture of Pennsylvanian
produced water and the Dakota produced water into the Chimlee
Formation here. The Pennsylvanian well which is No. 13
which is located in the southwest of the northeast of Section
19 was the only Pennsylvanian producer we had. This has
declined to about half a barrel a day so we have now shut
it in so no more Pennsylvanian water is now being produced and
we are only injecting Dakota Formation water; due to this --
formerly we were injecting about 350 barrels of water a gday
i nto this disposal well, presently injecting a little over
900 barrels of water per day and we're having trouble with

. .
the well pressuring up, in other words, wher

0

we formerly

disposed at pressures of about 350 to 350 PSI this has

“r
4

climbed to five and 600 PSI and we occasionally have to give
the well acid treatment to get it back down and it's currently
running about 500 PSI. We are a little bit concerned

tk =2 e e -

~ e - R 11 + 11 ~ 4 + AL 12 tr m £ ora
nat this well will continuc to take the volume cof water

we are now injecting here into it so we are requesting a




supplemental disposal system which will be the Dakota Formation
into two of our originally drilled dry holes. These are
USG Section 18‘No. 28 which is in the southwest quarter
of the southeast quarter of Section 18 and into USG Section
19 No. 24 which is in fhe northwest quarter of the southeast
quarter of Section 19. These, as I mentioned, were dry
holes in our recent drilling program. Both of the wells
were structurally low as you can see, in their particular
fault blocks; as you can see from the contour map. I want
to point out the water to be injected or disposed of here
will be only Dakota Formation water, in other words, it will
be returning the same water that comes from the formation.
There will be no other waters in this system. Now, we
are primarily requesting this as a supplemental method of
disposal. We do not want to cancel our existing order on
Well No. 17 because we may find we need both.

MR. UTZ: Where is 17 located?

A The northeast gquarter of the southeast quarter

of Section 19. 7JTt's got a little arrow there,

MR. ROSS: 1It's ouvtside the structure.

MR. UTZ: Oh, ves.

A Now, returning this Dakota water to the Dakota

Formation may assist in maintaining field production at




present rates but we don't really know. We have had no
evidence that our active water drive is not maintaining this
at the current time, but we have only been at these higher
rates for about four ménths now, so this is not really being
considered as a repressuring operation.

Q You do have water problems though, now, is
that correct?

A Well, no, we're disposing of all the water from
Section 19.

Q Substantially what you are worried about.

A We won't be able fo get rid of all of it.

MR. UTZ: What was your water production again?

A It's about 1,100 barrels of water a éay and we
are injecting about 900 of this., The two wells up there
in Section 18 actually aren't in the system yet, They are
going to temporary tanks.

0] I would like to move on to our Exhibit 3 and
introduce it and this exhibit is a schematic plat showing =--
well, I'll just ask the witness to explain the plat to us,
please.

A This is a schematic of the well and how they
are coumpleted. These wells were drilled to the top of the

Dakota where a long casing string was set on top and they




were completed in an open hole manner as shown., Well No.
24 has five feet of open hole below the four and a half inch
casing. ‘We tested the well, it initially flowed 197 barrels
of water with a trace of oil. We gave it an acid treatment
of 250 gallons of seven and a half per cent acid and then it
flowed 236 barrels of water with no shows, we lost our
trace completely. It was temporarily abandoned October
11, 1967, Well No, 28, was drilled in a similar manner
with the open hole section being approximately 3 feet below
the four and a half inch casing. The well flowed 107 barrels
of water 50 hours with no shows whatsoever. It was temporarily
abandoned on November 14, 1967. The wells had good flow
capdcity even with the relatively minor amount of open hole
that we had here so we think they will take plenty of water
but we won't know until we actually get into operation.

I particularly want to point out that both the seven
inch surface casing string and the four and a half inch
long string casing were cemented to the surface and this
is not based on any logs or temperature survey, this was
actual visual evidence of the cement circulating during the
cementing operation so all shallow horizons are well protected.
We will also run a Baker Model P Packer and set it close to

the casing seat and sting into this with two and thvee eighths




10

tubing which will be our disposal string. The casing annulus
will be loaded with fresh water, with some inhibitor and we
will periodically observe the casing pressure to insure that
that tubing and packer are not leaking.

Q You would say that the present condition of
these wells are good for the purpose that you intend to use
them for?

A Yes, though I may find that I might have to
fracture them to get them to take moere fluid since they

haven't had really any strong stimulation to date.

Q I would like to move on to the condition of
the water, our Exhibit 4 which I now introduce is a water
analysis, typical water analysis of fhe waters in this
field and I would like to ask the witness if the water

produced with the oil from this £field, is it usable for any

-

known purpose?

A No, this water is not too bad in comparison
with most o0il field waters. t is unfit for human consumption
or livestock or continued irrigation, In reference to
Exhibit 4 these are water analyses from three different
wells and as you can see they are 211l very comparable with
the total solids running 2770 up to about 3289 parts per

million, In other words, we don't believe there is any
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difference anywhere across the field in the type of water

to be produced.

MR. ROSS: I believe that concludes our
Direct. I would like to introduce these four exhibits if
they are acceptable to the Commission,

MR. HATCH: JI have marked four. There are some
other exhibits on this pack that I have here.

A Exhibit 4 is actually three water analyses.

If you want to mark them 4,5, and 6 that will be fine.

MR. ROSS: We just qrouped them together because

they all pertained to the same subject.

MR. Utz; That would probably be better to mark

them 4,5, and 6 for our purpose.

MR, ROSS: We will introduce them as 4,5,6 and

CROSS EXAMINATION

BY MR, UTZ:

Q Injection into your present No. 17 well is

in what formation?
A Chimlee,
MR, ROSS: That's under Order R-2438 if vou
want tc make a notation of it, R-2438.

A Fehrnary 21, 1663,
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MR. ROSS: No, it's February 27, 1963.

Q That is the only injection well you have at

this time?
A Right.

MR. UT2: Are there other questions of the

witness?
CROSS EXAMINATION

BY MR. ARNOLD:
Mr. Hollingsworth, this Dakota water is

Q
considerably better water than the Pennsylvanian?

A Yes, Pennsylvanian water runs about a hundred

thousand parts per million whereas I say this runs twenty-seven

hundred to thirty-two hundred.

Q Also it's higher chloride, isn't it?

we shut in Well No. 13 and have

A Right, but since

no plans to produce it in the near future we won't have

any problem with the Pennsylvanian water anymore.

G I think vou stated that at no time in the

future will vou be disposing of Pennsylvanian water in this

formation?

A Well, not in the Dakota Formation, 1’11 assure

you of this, in other words, if we work over .3 and get it

back to commercial production we would probably segregate
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it and have it go into Well 17 where it was approved for
disposal before, in other words, this is one thing I want
to point out is that we are only going to be returning Dakota

water to the Dakota Formation and --

MR. ROSS: It is substantially the same type
of water?
A It is the same type of water. One other
request that we want to make here is that since I have some
question as to whether the two wells 24 and 28 will take
all the water we would like to have -- be able to request
futune additional wells in the Dakota Formation by administrative
order; in other words, Well No. 29 over here which is in
the northeast quarter of the northeast guarter of Section
19 is a potential disposal well too though we are not

completely through testing the well, we are

considering
the running of a down-hole submersible pumn on the well when
we get electricity into the field,.
MR. UTZ: No., 19?
A No. 29. VWells No.-19 there in the southeast

of the northwest quarter is also a potential disposal well

though we may do additional stimulaticon and testinag of it

vet,

MR, ROSS: 1In other words, what you are saying




e e e T

14

is you don't want to be tied down to these two particular
wells in case things don't work exactly the way you think
they should develop.

A Right, we want to be able to apply to get
administrative approval on additional wells in the future.

MR. ROSS: Or change wells or make a sensible
judgment about how to handle vour project, right?

A Yes,

MR. UTZ: Administrative approval that you are
requesting here would pertain only to this pool, correct?

A Right.
0 (By Mr. Utz) 1In this particular case.
A It would be similar situation, in other words,

it would be onlystrictly restricted to bDakota Formation
water, nc other waters.

MR. ROSS: What I think the Applicant wants,

my company, 1S a certaln degree of hili+ty to make

decisions and to operate this pool as the events develop.
MR, UTZ: You mean for additional wells,
disposal wells or substitutes?
A Well, both additional or substitutes.

MR, ROSS: There are two potential wells that

they are still working on, isn't that right?

A Right.




e s e e~

15

MR. ROSS: That could be better injection wells.
A We may need them, but we aren't completely

satisfied they can't be made into commercial oil producers
vet,

MR. UTZ: Are there other questions? Witness
may be excused. Statements?

MR. ROSS: I believe that's all. We have
kicked around the desire for an administrative order.
I would like to emphasize that this is only formation watgr
going back into the formation from which it came, that it's
substantially the same type of water from the analyses that
we have made. We are in bad shape on No., 17 the present well
pressure is up and we need an -- and indirectly we think this
might benefit the reservoir but we can't say, for sure.

MR, UTZ: Any other statements? Case will

be taken under advisement.
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STATE OF NEW MEXICO )

) ss
COUNTY OF BERNALILLO )

I, KAY EMBREE, Notary Public in and for the County
of Bernalillo, State of New Mexico do hereby certify that
the foregoing and attached Transcript of Hearing before the
New Mexico Oil Conservation Commission was reported by me;
and that the same is a true and correct record of the said
proceedings, to the best of my knowledge, skill and ability.

Witness my Hand and Seal this 24th day of May, 1968.

{;/jéq

'NOTARY PUBLIC

///
A47§:£241 (i e
My Commission Expires:

November 19, 1971




NEW MEXICO OIL. CONSERVATION COMMISSION
APPLICATION TO DISPOSE OF SALT WATER BY INJECTION INTO A POROU

-

Form C'-108
Revised 1-1-65

S FORMATION

OPERAYOA ADDRLCSS
Pan American Petroleum Corporation Security Life Building, Denver, Colorado 80202
| CCASE NAME WELL NO. FIELO COURTY
i USG Section 18 28 Hogback Dakota San Juan
; LOCATION
‘: UMIT LETTER 0 i WELL 13 LOCATED 265 FEET FRAOM fNE__g_wE___LIHt AND lggs FEET FROM THE
! past Line, secrion 18 rownskie_29 North saxce 16 West NMPM, ;
CASING AND TUBING DATA
NAME OF STRING SI1ZE SETTING OQEPTH SACKS CEMENT TOP OF CEMENT TOP DETERMINED BY
. SURFACL CASING
t m 60" 50 Surface Circulated
i INYEQMEDIATE
; N’one - - - - ——
‘i LONG STRING
i hol/2m 712! 135 Surface Circulated
‘t TUBING NAME, MODEL AND DEPTHK OF TUBRING PACKER
; 2-3/8" |Approx, 650 Baker Model "'P"
g MAME OF PAOPQSED INJECTION FORMATICK ) YOP OF FORMATION BOTYOM OF FORMATION
i Dakota 712t 715' Total Depth
: 1% INJECTION THROUGH TUBING, CASING, OR ANNULUSY? PERFORATIONS OR OPEN HCLEY AROPOSED INTLY OF INJECTYION
! Tubing Open Hole 712% - 7157
1% IS THIS A NEW WELL ORILLED FroR 1F¥ ANIWER I3 NO, FOR WHAT PURPOSE WAS WELL ORIGINALLY ORILLOT ="l HAS WELL EVER BEEN PLRFOAATED IN ANY
' CISPOSALT . 20NE OTHER THAN THE PROPOSED [NJEC-
: No 0il Producer vion ZoMET  No
;[ LIST ALL SUCK PERFORATLD INTERVALS AND SACKS OF CEMENT USEO TO SEAL OFF OR SQUEEZIE EACH
j None
i' OEPTH OF *° TOM OF DEEPESY CEPTH OF BOTTOM OF NEXT HIGHER DEPTH OF TOP OF NEXT LOWER 1

FRESH .4 ZOKE IN THIS AREA OIL OR GAS ZOKE (N THIS AREA CIL OR GAS ZONE K THIS AREA

g s :

Noae known to be in area None known Penn, 6500'; possible Cutler
ARTICIPATED DAILY [ MINIMUM T maximusm OPEN OR CLOSED YYPE SYSTEM 13 INJECTION TO BE BY GRAVITY OR APPAOX. PRESSUAL (P31}
I(NJI:CT;ON YoLume | 1 PRESSURE?

SBLS.

100 f 1200 Closed Pressure 300
b ANSIWER YES OR NO WHETHER TKE FOLLCOWING WATEAS ARE MiN- TWATER YO BE OIsPOSED OF NATURAL WATER IX DISPO- { ARE WATER ANALYSES ATTACHEOD?
ERALIZED TO SUCH A DEGREE AS TO BE UMFIT FOR DOMKSTIC, 1 1 AL ZONE
STOCK, IRRIGATION, OR OTHER GENERAL USE — ]
. . ! yes X same yes

L
NAME AND ADDRESS OF SURFACL OWNMER (OR LESSEE, [F STATE OR FEDERAL LAND)

Navajo Tribe

LIiST KAMES AND ADDRESSES OF ALL OPCRATORS WITHIN ONK-HALF {{) MILE OF TKIS INJECTION WELL

No one, other than Pan American

"CacH OPERATOR WITHIN ONE-HALF MILI
] OF THIS WELL

fo U.S. Geological Survey yes

LIcATION srTN

(€ FOLLOWINGT

TTHE NEW MEXICO BTATL CNGIKECA
i

1 yes

ARE THE FOLLOWING ITEMS ATTACHED TO | PLAT OF AREA
TH1S APPLICATION {SEE RULL 7018} i
! Yes :

d

MevecTaicaL Lo
1

Radiocactivity Log

s
TOIACRAMMATIC SXETCH OF WCLL
i

Lo &

! yes

,-—7 Ghere 'y certify that the information above is tr‘e’aind complete tg the best of my knowledge and belief,
() NA ) . : . . g . . :
- S e > AL . < . .
W/I x) ‘5’ ERRARSP I Y G r/~—x}~(/~~b E {L,}\_&' et o e } - [ 'é‘ 3
\ /Signauue} A ,\’\ (Tide) / tDote)

A
NOTE: Should waivers from the State Engineer, the surface owher, and all operators within one-half mile of the proposed injection well.

Aot accompany this application, the New Mexice Oil Conscrvation Commission will hold the application for a period of 15 days
from the date of receipt by the Commission’s Santa Fe office. If at the end of the 15-day waiting period no protest has been re-
ceived by the Santa Fe office, the application will be processed. If a protest is received, the application will be set for hearing,

if the applicant so requests. SEE RULE 701, %(/

|




Form C-108
Revised [--65

NEW MEXICO OIL. CONSERVATION COMMISSION
FrLICATION TC DIEPOSE OF SALT WATER BY INJECTION INTO A POROUS FORMATION

Hl [ I—I\.P‘“ (A" ]] NN

SFUAATOW ~OORESS -

Pan American Petroleum Corporation Security Life Building, Denver, Colorado 80202
194318118 WELL NO. FleLo v COONTY

USG Section 19 24 Hogback Dakota San Juan
LOCATION

UNIY LETTEN J P wELL 1S LDCAY!D—_.__g_B..J_-_O._.__F(EY FROM YHE South LINE AND 1650 FEEY FAOM THE
East INC, BECTION 19 rownsmir 29 NOorth  aaee 16 West  Lusn.
. CASING AND TUBING DATA
NAME OF 3TRING ?IZE SETTING DEPTH SACKS CEMENT TOPRP OF CEMENT TOP DETERMINED BY

SURFALK CaSING
m LY A 35 Surface Circulated

IMTEAMEDATC

None - - - - -
LONG STAING
4-1/2" 757! 125 Surface Circulated
uulif NAME, MODEL AND DE_PTN OF TUBING PACRER

2-3/8" |Approx. 7007 Baker Model "P C e

NAME OF PROPOSED INIJCCTYIOM FORAMATION YOP OF FORMATION BOYTOM OF FORMATION ~ =~~~ ="~ -
Dakota 757! Total Depth 762!
s INJ(C?ION THAOUGH TUBING, CASING, QR ANNULUATY PEAFORATIONS OR QPEN ROLEJ | PAOPOSED INTERY, O ITWNECTION
. 3
Tubing Open Hole . 757 762' 7
i THIS A NEW WELL ORILLED FOR IF ANSWER 13 NO, FOR WHAT PURPOSE WAS WELL ORIGINALLY DRILLEDI T HAS WELL EVER BEENX PERFORATED 1IN ANMY
IS OSALY ZONE OTHEAR THAN THE PROPOSED INJKE-
TION ZONE?
No 0il Producer No
LIST ALL SUCH PERFORATEID INTERVALS AND SACKS OF CEMENT USED TO SELAL OFF GR SGUEEZE EACH
None
DIPTHN OF BOTTYOM OF DEZPEST OEPTH OF BOTTOM OF NEXT HIGHER DEPTH OF TOP OF KEXT LOWER DOSSlble
FRESN WATER IONE IX THIS AREA OIL OR GAS ZONE IN THIS AREA O'L OR GAS 20N IN THIS AREA
T
None known to be in area None known Penn, 6500'; Cutler u900!
ARTICIPATED DALLY | MINIMUM | MaAXIMUM OPEN OR CLOSED TYPE SYSYEM 18 INJECYION 7O BE BY GRAVITY GR APPROX. PAESSURE {rs3l)
IINJICTlIO!( VOLUME | 1 PRE3ISURET?
asLYE,
t 100 ! 1206 Closed Pressure 300
ANSWER YES OR WO WHETHER THEL FOLLOWING WATERS ARE MIN- Twaten TO 8E DISPOSED OF NATURAL WATER IN O1S3PO- | ARE WATER ARALYSES ATYACHED?
ERALIZED TO SUCH A DEGREL AS TO 8L UNFIT FOR DOMESTIC, 1 ! SAL ZONE
STOCK, {RRIGATION, OR OTHER GENERAL USE ] yes i same yes
13 L
HAMK AND ADDRESS OF SURFACE OWNER {OR LESSEE, IF STATRK OR FEDERAL LAND)

Navajo Tribe

LIST MAMES AND ADDRESSES OF ALL OPIRATORS WITHIN ONE-RALF (g} MILE OF THIS INJLCTION WELL

No one, other than Pan American

HAYE COPIES OF THIS APPLICATION BEEN [SURFAC; OWHER IEACN OPERATOR WITHIN ONE~HALF MILE ]TNE NEW MEX]CO STATEL ENGINEER ‘
1OF THiS WTLL 1 i

SENT TD EACH OF THE FOLLOWINGTY
l To U, S, Geological Survey yes ! ves

IELECTRICAL ToG —IOIAGHAMMATIC SXKETCH OF WELL
i |

ARE THE FOLLOWINSG JTEMS ATTACHED TO rPLAT OF AREA

THIS APPLICATION (SEE RULE T01-B)

: l yes ) ' Radiocactivity Log ! ves

= 7 ,3 ery c{'tify that the information above is true-and complete to the best of my knowledge and belief.

- p i i .
i s : l - ’ 2 i
- - K . - Al . Vo, X
{ \/ i <= < £ - !\*‘/\/\ [AL"!\'\’ A NAL 'l.‘-(§ 1 \'kj\b‘k&j" B '\/_* (-L. ‘L( b A I ! 1 (\J -
\ (S:gmzzure) XY ‘:\’ {TE:LL) ] (Date)

NOTE: S)xould‘ waivers from the State Engineer, the surfoce owher, and all operators within one-half mile of the proposed injection well.
noi accompany this application, the New Mexico Oil Conservation Commission will hold the application for & period of 15 days

' “from the date of receipt by the Commission’s Santa Fe office. If at the end of the 15+day waiting period no protest has been re-
ceived by the Santa Fe office, the application will be processed, If o protes: is received, the application will be set¢ for hearing,

if the applicant 4o requests: SKE AULE 701,

et s gt yorin A Ay
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U.S.G. Sec. 19, Well N2 24 ELoiia
MANCOS KB 5119

7" Csq set at 57

Cemented to surface w/35 Sacks.
//jgxz 3/8" Tubing
Ve
f GREENHORN

' BAKER MODEL "P " PACKER . . '
to be set below 700" <= 4 172" Csg set in 6 1/8" hole at 757
Cemented to surface w/ 125 Sacks.

=2 N
— i H

DAKOTA .
| 3 7/8"OPEN HOLE
762’ TOTAL DEPTH
° o £1. 5051
; MANCOS U.S.G. Sec. 18, Well N2 28 KB 5056
| 7" Csg set at 60'
Cemented to surface w/50 Sacks.
{2 3/8" Tubing
> .
GREENHORN
BAKER MODEL "P" PACKER
to be set below 650" S I 4 172" Csg set in 6 1/8" hole at 712"
DAKOTA ‘ Cemented to surfoce w/135 Socks. .
3 7/8"OPEN HOLE
715" TOTAL DEPTH
\\“~“‘\-‘.
———— PAN AMERICAN
/ BEFORE EXAMINER Utz PETROLEUM CORPORATION
S ERVATION ¢ e Proposed Disposal Well Program
(AL b SSION HOGBACK DAKOTA FIELD
ﬁ#«‘-’-ﬁ{_&‘(f—ﬁo“ NO 2 .
AdE No, oy e San Juan County, New Mexico
[ap.  Tap  INo j_a

Koo JCk



roRm eeo.r SV NOLIND OH. AND GAS COME (NY
. ' RESEFARCH DEPARIMENT
WATUR ANALYSISG .

usG "A" warns, . A1 ) R T NN 15 o2y

Yewseo o L Y . . -

Hogback-Nokotu

Field, o A B T e . L _(,(\u.\l)_ .

San Juan o Hew ?_-c ico
~Sevtian. G/H J) . U ?9 - R 16

Quittel 0r SUIVEY. oo il L e e e e e e Bk
. Nareple Senies Noo h\"'l_) -

Pxyer Location .- - . U U U
P(rd-,.'jng Suatam .o __‘,_Ju_',‘_\Ubu P o S R U SR ML A D) B -(O,.Ov-.__..‘.._ R

Dalota

Steatune Yaeldong Samaple. Lo RS L1311 WO B DU

Condiion of Welll. ... e e e e e e e e e e

Samaple Collected From . wc'll hc"fd . )1\”01 Uerd szter dquIJ
Celiccted by .. . ‘J!...Tt HOll nd - e (‘ DRIIER .3~ 26- 57 e Dare Receivedo __L _'L.;)'? e

Transaittal Leiter by.. L. Qs _Sheer, _-lr.. e e e _()at‘_A-3a23~){...._, e B~2070-535.11

( alcafated P.P. M

Compound

B oS S | ¥ ¢ S

| Per Cent | S T T er Cem
Radicle : by I (a) P. P AL D) © () X (@) . Reacting
‘- Analvsis t ! ; Value

43 ay - AR

; -..,L_

LN W25 o gas. L Lass

S S '318§ e 93 e 192 1.%0 S 1SRN NN 2 ¢ SRS N 12-'o S
IO VT R Y: W - St S B T I e .51; LNeco 1T e
e b _,_Q,,-l I S S _NaHCOy Ao ashs
R Y AT A ! S BN R
e _ﬁi‘, e e N R

I B CO - R I ,_.7_.__19_._.,_,_.7.96__ Ca(HCOY, |
COy doo292 96 _ e 3,20 3.5% 0o Mesoo |

omco. [ 3.2 jaie2 . _owsi 18k 1 20.38 _ MgCl,

i
LA
!

{
]
!
R
l
i
80, | . 23.93 _ . ;787_,.7’.,__-_,,-9_:98__ﬂ._i___.16‘.3'7_'.,_‘ﬁ-’,. 18.12 i o L g0
F
l
I

T OO A SO X< NS W
L _}h_ o _‘_j__ e J I E— Mg(HCO),

'lolal mlu § 28 3 summation Lf ralu tes

Tolal so ds ¥~y evaporation 2nd igaitien of o '(dne at low rcf heat

Sm; al recarved:  fesistivony: el \"}\' 1501;1 A._'V-'_‘:’VT_'F -_*-;_-}}_\‘/—e-.m - -8-.—6 gwkn\.(.r ‘;-1[\ ;xf' 07 F - l 003

PROPERTIES OF REACTION IN PER CENT

PRIMARY SALINITY: 80, 4 CI = s with equa?! value Na 2K e e e e
SECONDARY SALINITY: If $O, + Clys gerater ¢ than Na ). e e e e e e

Then SO, 4 Ci = .. RPN S 14 tqm?\..;h < r)‘ Ca+ Mg ... .. e e e .
PRIMARY ALKALINFTY: Excess No f\) cver SO, + Cl = ewith el value of co. 4 s = 33.00 %
SECONDARY ALKALINITY: Bxcess Cu -0 My over SO - Cm o with eqrial valee of SO =0 oot oo _hlBo
CHLORIDE SALINITY: Gl = B Yo T o S SR Gl 11T L SN . 1= OO
SULPHATE SALINITY: SO, -+ (SC + Gi 1000 = 69 h8

NOTE: Muligply Parts per Midlion by 0533 tn obtun Grans per Gallon.

" REMARYS:

E. V. Hewitt
C. L. Kelley
L. 0. Speer, Jr. )

F l

A B Fredertekson (2) BEFORE EXAMINER UTZ |

CI CUIN - ERVATION CUMMISSION

-

o/ EXHIBIT NO.

SASE MO.

//)/
‘\L//

0 n
2oz a X (o cad D s o

~




FORM €8 2-C6
PRINTLOD IN Ulb.A,

i

PAN AIMERICAN PETROLEUM CORPORATION

RESEARCH CENTER
WATER ANALYSIS

LOCATION SAMPLED:  Division____ Donver  Disice —___ _South Area
Operator (Planc)Pan_American _Weli No.__15_____ Lease ___USG_Secti
State (Province)____New Mexico Cmmt} (Parish) San_ Juan

Twp.__ 29N Rag. 164 Sec. 19 Quacter (Lsd.) Other (Meridian )

—Yarmington

on_19

Ficld name Hopback

T PP S
damipic coneciea 11om neLd Luau

Sample collected by J. C. Holt

Wildcat { )
Sample used for deriled aaaluere

Field Well (%)

Date 8761

Interval snmplcd to Interval pame _ Dakota o
Recovery — 5 ; -
Form 97 transmitted by ‘L. 0. Speer, Jr. Dace transmiteedd=7-67, File: E-178-535.11

Technical Service request authorized by

Office

Technical Service Number: 3098
ORi‘;?:gMCOMT::::lJE?J: " :J:"(ngfl " CONVENTIONAL MAJOR LON- ANALYSIS
Beazene Ma2jor % of Total  Reaction % of Total
Teluene © fons - Major Value Reaction
Phenols . Comgl1t - lons meq/12 Value
HC Gases o Sodium  Nat 1,035 —30.82 _45.03 . __)-kﬂn_QL
g Calium __Cat+ . 10_ .30 % Vo .Sh_
g Magnosium Mgt¥' 0 '§ 15 L3 5
© Poussium K+ )
" DESCRIPTION OF SAMPLE o -Shlotide  C1- ele 6.31 _5.98 © ___6.52.
Z_Biczrbonate HCO,~ 1,100 32.76 18.04 - 19.63.
Condition as received E Sulfate 50, - Q00 26.80 _18.72 20. 37
Color Catbonate €Oy~ 96 2.8 __3.20 3.48
Odor TOTAL 3,358 .
Suspended solids
Bottom sediment * - Total solids by evaporation 2,850 mg/1
Oil conitent __ NaCl resistivity equivalent (Dunlap) 2,13k mg/l
. Resistivity 2,30 ohm-meters at 17 °F
QUALITY OF SAMPLE 8.7 Specific gravity _1.073 ar °F
Chloride BOTTOM MIDDLE =~ - TOP Ryznar stability index (2pHs—pH) at °F
ion mg/l: ‘
Comments on quality OTHER IONS AND DISSOLVED SOLIDS
CATIONS  _ mgft  _ANIONS - mg/1 OTHERS __ mg/1
Lithium Li+ Bromide Bi— " Iron Fe
Iodide I— Boron_B
Silica SiQ:

V' Daca previousiy reported on Form 66 7-62 under the heading P.P.M. was acwally in milligrams pee liter. By definition, ppm == mg/1 /sp. ge.

%4 meq/l means milligram equivalents per liter.

REMARKS AND CONCLUSIONS:

c; M. S. Kraemer, W. R. Franey pue received Field sample no. __1G- 186
L. T. Hunter . Lab no. P-185652
P. H. Garrison Analysﬁé’aw_ﬁgy% Date8-25-57
L, 0. Speer, Jr.- _
J. P. Barrett

P 2l

BB ey e L ge et e~ e —e

!

8-18-67

(Water ¢harts on back)
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WATER ANALYSIS PAI'TEPNS
e a0

" MILLIEQUIVALENTS PER LITLR

0.1 1
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‘CHEM Laj T 9 1967
ADTYTEVEN

M Tl
’3 ‘
3

WATER ANALYSIS EXCHANGI REPOXT AL /)
£k
W

TN

MEMBER___ Pan_Amorican Potroleum Corp, 1 ABNO. . 23668 REPOR[‘:NOJ YA
OPERATOR__Pan Anorican Petroleum Corp, LOCATION_____ NW NE 19-29N-16W [ R PP

WELL NoO._23 USG Soc, 19 FORMATION____Dakota _ L el
FIELD_ Hogback INTERVAL. 658 - 664 (Spl, No, 1

{  COUNTY.___San Juan SAMPLE FRom_Wellhoad
STATE New Moxico . DATE__ Oc}obe1~ 3, 1967 .

c é » /(,-)n’.f\»‘ 2ol
' REMARKS & CONCLUSIONs;___Black wator, greon filtrate, il :

i
Cations mg/1 meq/} . Aninns : mg/1 meq/}
: Sodium =« - « - - = 882 38,35 Sulfate  « « . - - 395 8.22
i Potassivm =« - - - - ____ 8 0,20 Chloride = =« = = « = 650 18,33
; Lithium =~ - « « - « o = Carbonate - - « - - 60 2,00
Calcium =« =« =« « « =« 136 6~°79 Bicarbonate - + + < - ___l,208 19,83
i Magnesium + - - . - 44 3.62 Hydroxide =« - « « - sl hat
fron - - - - ... _Aabsent - o Hydrogen sulfide - - - __Present bos
i . .
!
E Tatal Cations - . - - 48,36 Total Anfons - - - - . %8.3G
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i Total dissolved solids, mg/l « ~ - - - ___2,770 _ Specific resistance @ 68° P.:
! NaCl equivalent, mg/l = = « « - « « ___ 2,356 Observed - = - « 243 ohm-meters
Observed pH  « = = = o o o « o o« __ 8o4 Calculated « « - -« . 2093 __ ohm-meters
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