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MR, STAMETS: Ve wj}l call next Case
7689,

MR, PEARCE: That is on the application
of Tesoro Petroleum Cornoration for a tertiary oil recovery
project, HcKinley County, llew Mexico.

MRKk. KELLAHIM: If the Examiner please,
I'm Tom Kellahin of Santa Fe., New Mexico, appearing in asso

ciation with David M. Castro, an attorney for Tesoro, on bhe-

half of the applicant, and we have one witness to be sworn.
{(Witness sworn.)

TRAVIS B. CROW
being called as a witness and being duly sworn upon his oath,

testified as follows, to-wit:

DIRECT EXAMIWATION
BY MR. KELLARIN:

0. Mr. Crow, would you please state your

name and occupation?

A My name is Travis B. Crow. I'm a staff
reservoir engineer for Tesoro Petroleum Corporation in S5an

Antonio, Texas.

(o} ’ Mf. Crow, have you previously testified

p
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-Sand Unit, which is within Section 1 of Township 17 North,

before the Division?

A, Yes, I have,

0. In your capacity as a petroleum engineer,
Mr. Crow, have you made a study of Tesoro's tertiary oil re-
covery project in McKinley County, New Mexico? |
A, Yes, I have.
Q. And pursuant to that study have you pre-
pared certain exhibits?
A, : Yes,'sir, I have.
MR, XKELLAHIN: Mr. Stamets, we submit Mr.
Crow as an expert petroleuﬁ geologist -- engigéér.
MR. STAMETS: He is considered qualified.
0. ; Hir. Crow, let me direct your attention
to what we have marked as Applicant Exhibit Number One, which |
is a map of your area cf review, and have you specifically
locate for us the waterflood project that is the subject of
this application.
A. Yes, sir. Exhibit One is a well status
map which outlines the area of review, which is defined as a
one-half mile circle around the proposed ihjection wells.

The project area consists of the Hospah

Range © West, and Section 36 of Township 18 North, Range 9

West, Also, the unit is located within Section 31 of Township




B
1 : |
2 18 North, Range 8 Vest. %
3 The outline shown within those sections E
4 is the unit outline and the proposed project will occur with—g
5 in the boundaries of that unit. ;
6 ) Would you summarize briefly what has been%
7 the history of this project, Mr. Crow? 5

. ]
8 | A The 0il Conservation Division, by Orders ?

9 Numbers R-2797 and R-2797-A, established the Hospah Upper
10 Sand 0Oil Pool and later defined the Hospah Sand Unit Area by

11 Orders Numbers R~2807, 2807-A, and 2807-B.

12 The field was discovered in 1927 and de-
13 veloped over a period range from 1938 to 1946. Development
i4 halted at that time; was not resumed until 1965, when the
15 Sand Unit was formed and waterflood operations were initiated
16 ) What has been the cumulative production

i 17 as of that time from the project?

: 18 A Up until that time 4,568,532 barrels of

; 19 0il had been prnduced.

20 : And commencing in December of 1965, water
21 injection was initiated and through July 31st of this year

22 the project had produced 7,153,784 barrels of oil.

23 0. What does the field currently produce,

4 ‘Mr. Crow?

g\'

B ‘ It's presently producing 314 barrels of
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of 0il & day. Along with that o0il production is 6763 barrels:
N .o
of water per day. 3
1
Q. How many current water injection wells !
do you have for your flood? ) j
A, ~ We're currently injecting into 17 water |

wells at a total rate of 8139 barrels of water per day.
0. tlhat is vyour range ¢©f injection pressures?
A The pressures at the wellhead are ranging

from 30 pounds to 742 pounds.

Q. What's the purpose of the application be-

fore the Division today?

A. The purpose is to propose to operate a
polymer augmented waterflood vithin the Upper Hospah Sand in

the Hospah Sand Unit Area.

It has three primary objectives: One,
to stabilize water sensitive clays; two, to improve vertical
efficiency at injection wells; and three, to improve the
mobility ratio against the areal sweep efficiency of the

reservoir fluid systems.

Q In addition you're requesting certifica-
tion of this project as a tertiary recovery projecte, per-

mitted under the Crude 0il Windfall Profit Tax Act, are you

not?

A That's correct{
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0. All right, sir, let's turn to Exhibit Num-
]
ber Two and have you identify thqgt exhibit for us. ;

A Exhibit Two is a descripticn of the leased

1

f
as they have been defined and approved by the Conservation

Division by Order Number R-2797-A. -

Q All right, sir, and Exhibit Three?

B. : Exhibit “hree is a map siiowing the struc—;
ture of the Upper Hoépah Sand in the project area, and as
you can see from the map, the reservoir is a north/south
trending anticline, which is limited by a sealing fault to
the south and scutheast.

Aleng the eastern, western, and northern
flanks the reservoir is limited by an oil/water contact.

Q. In your opinion, Mr. Crow, is the project

area fairly delineated and confined by the outline of the

structure indicated on Exhibit Number Three?

A Yes, the entire Hospah Sand reservoir is
located within the boundaries of the Hospah Sand Unit.

0. All right, sir, let's turn to Exhibit
Number Four and have you identify that for us.

A | Exhibit Four is an Isopach map of the
Upper Hospah Sand, shwoing £he net pay of the Upper Hospah

Sand reservoir within the Hospah Sand Unit Area.

It shows thickness varying from zero at

T T IR P O B T O N S 1 - Y
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the oil/water contact to greater than 50 feet in the thickest
part of the reservoir.

0. What are the sands that you prormose to
subject to the polymer augmented flood?

A _ Ue nropose to inject polymer augmented
water into the Upper lospah Sand. The lospah Sand is a local
name for a series of Gallup age sand bodies that occur in
sand shelf sequences in the area. The Hospah is further
divided into an upper and lower sand, these being separated
by a very thin, tight sand streak, whicn form a vertical
permeability barrier between the two sands.

0. Do you provose to drill any additional
injector wells for purposes of the polymer flood?

A We havé no specific proposals to driil
additional wells; however, this requirement may change as
the project develops. We might anticipate add’ t¥ional injecti
and production wells in order to maximize recovery from the
field.

0. Would you describe generally what you
will do to establish the polymer augmented flood?

A Yes. WE propose to commence operations
on or about October 15th of 1982. ’The general plan will con-
sist of Fhree -- the injection of thfee'specifiq chemicals.

Initially we would use a spearhead of about 40,000 pounds of

bn
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- 2 cationic polyacrylamide. This ionic polymer is used to stab~;
3 ilize any mobile fines or clays that exist between the sand. ;
i
4 This material bonds itself to these clays, in effect locking g
5 them in place, preventing their migration. i
!
6 It also vrovides a bonding surface for ;
7 the chemical which follows, which is an anionic polyacryla-- ;
8 mide. The anionic polyacrylamide will then be chemically %
9 bonded to the cationic polyacrylamide. The effect of this
10 will be to form a restrictive chemical, which is locked with-l
) in the pores of the sand. -
12 In addition, the anionic polyacrylamide
- 13 will be injected sequentially with aluminum citrate. The
14 aluminum citrate acts as a cross—iinking agent which will
15 form in the reservoir as a gel. This we refer to as in situ

16 gelling. g

17 By injecting the anionic polymer and
13 aluminium citrate in several stages, resistance is developed
19 in layé;s-of successfully lower permeability, thefeby reducing
é 20 the overall permeability variation. This results in the
é 2 displacing fluid being diverted into the tighter, poorly
% 22 drained portions of the reservoir.
é 23 | ' In all we anticipate approximately 491,000
g‘ 4 pounds of anionic polymer and 624,000 pounds of aluminum ]
B e
1 citrate to be injected.
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Q How do you propose to inject the polymer |
augmented water into the flood? |
A e pronose to use the existing water in-

jection system, which includes the 17 active injection wells

at a total rate of 3600 barrcls a day.

0. What's the source of your injection watery

A, The primary source will be produced
water; however, it is possible that make-up water willrbe
required, in which case we would obtain additional water from
the Morrison formation at a depth of about 3100 - 3200 feet.

0. All right, sir; let's turn to Exhibit
Five now and have you identify that for me.

A, Exhibit Five is a graph showing the recent
history of production from the Hospah Sand Unit Waterflood.
You can see that production has averaged slightly over 10,000

barrels a month for thelast -- for a period cf the last two

years.

It shows that we project that continuing

the waterflood w§uld result in a steady decline of production
and this decline rate is approximately 11l percent per year.

The graph alsoc shows our projection under]
polymer flood con&itions, in which case we would expect the

monthly rate to increase to about 16,000 - 17,000 barrels

per month and then decline.
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Q. Do you have an opninion, Mr. Crow, as to
the amount of additional 0il recovcry that could be antici~
pated from the use of the polymer augmented flood?

A. Yes, sir, we have used a mathemafical
model which utilizes a stratified layer concept, to predict
recovery by the polymer augmented process. This model accounty
for changes in -- or the effective mobility between the water
front and the oil bank which precedes the water front. This
model calculated an additional recovery of 906,000 stock
tank barrels, or 3.4 percent of the original oil in place.

If we continue to produce the waterflood

as currently operating, that is, with straight water injection,

we are anticipating to recover ultimately 8,200,000 stock
tank barrels or 31 percent of the original oil in place.

Q. In your opinion, then, Mr. Crow, is' the -
project as you've described it involved in this application,_
one of the tertiary methods approved by the DOE regulations?

A Yes, sir, it is. It is a polymer aug-
mented waterflood, which.is one of the approved tertiary

methods.

Q And in your opinion will the polymer

augmented waterflood result in more than an‘insignificant in-

crease in the amount of crude 0il which will ultimately'be

recovered?
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A Yes, sir, we do,
0, ) All right, sir, let's turn to Exhibit

Number S$ix and have you identify that.

A Exhibit Number Six is a tabulation of all':

wells within the area of review which was described on the
well status map, or Exhibit One, wells which penetrate the
formation in which we propose to inject.

The tabulatibn shows the well name and
operator, location, well status, gives riechanical information
on the wells, and for which wells wihich are included as in-
jection wells in this project it also shows tubing and packer
data, as required by the Commission.

0. In your opinion, Mr. Crow, is the water
injected into this project remaining confined within the
vertical limits of the sands being flooded?

A, Yes, it is. The Hospah Sand is within
what is known as the’Mancos Shale. This shale is a rather
extensive shale which forms a vertical barrier to any other
water or hydrocarbon beaging sands in thé area.

I have an exhibit, which is the type log,
which is Exhibit ¥Nine. As you can see from this exhibit; the
Mancos Shale ddes:extend56verfa~significant vertical distance
from the Hospah Sand and does prov;de a geolqgic bérrier to

vertical migration. The migration through wellbores will be
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controlled mechanically where indicated, }
. . . i

0. All right, sir, let's go back and have !

you identify the package of schematics, numbered Exhibit

Seven,
A Exhibit Seven is a group of wellbore
schematics which describe the plugged and ahandoned wells
.

within the area of review. These schematics show the original

well depth as well as any casing that was left in the holes,

what the plugging material is, the location of the plugging
material. All of this data was taken from our own records
or from public records, where available.

0. Did you find any indication of plugged
and abandoned wells that might be the source of allowing
water introduced into the Hospah to migrate out of the Hospah?}

A Mo, sir, I d4did not.

4] Let's turn to Exhibit Eight, then, and

have you identify those schematics.

A Exhibit Eight is a group of wellbore
schematics showing the wells which will be used for water
injection in this project.

¢ These are the seventeen injéction wells
that you referred to earliér?

a That's correct.

Q - Mr. Crow, would you please now turn to
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from a low of 22 barrels a day in Well No. 693, to a high of

14

B

Lzhibhit Number Ten and identify that exhibit?

A. Exiibit Ten is a tabulation of recent tesé
data fgr the active injection wells in the Hospah Sand Unit.
The tabulation includes average injection rate for the month
of July, 1982, average wellhead pressure, and cumulative in- |

jection into each of those wells a% that time,
i

As you can sec, the injection rate ranged
1

o

1650 barreis a day in VWell Ho. 61, As stated before, wellhcaq

pressures range from 30 pounds to 742 pounds.

Well No. 66 exhibits the highest cumula-
tive injection volume, which is 6,626,600 barrels. Well No.
92, which was recently drilled, has received 169,305 barrels

of water.

0. All right, sir, let's turn to Exhibit 11

and have you identiry that.

A, Exhibit Eleven is a water analysis con-

ducted on a water sample from the water supply well within

the Hospah Sand Unit. The well produces from the Morrison

formation at a depth of 31 to 3200 feet. It indicates that
this water contains total dissolved solids of 774 milligrams

per liter and that there is no hydrogen sulphide present and

that it has a very low concentration of calcium magnesium

components. This water is used, incidentally, as potable
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identify that.

water by the Sand Unit Area opecration.

0. Mr. Crow. would you turn to Exhibit
llumber Twelve and identify that exhibit?

A Exhibit Twelve is a report on water ana-
lysis of a sample taken from a fresh water well operated by
Tenneco 0il Company in the South Hospah Field. The source of
this water is the Seven Lakes Sand, which occurs at a depth
of about 3 to 500 feet in the area.

‘This sand is used as fresh water supply
by Tenneco and as far as I'm able to determine, this is the
oni? sand shallower than the Upper Hospah Sand, which pro-

duces fresh water.

0. Turn to Exhibit Number Thirteen and

A Exhibit Thirteen is a plot of cumulative
permeability from core samples taken within the Upper Hospah
sand in the Hospah Sand Unit Area. The significance of this
plot is that it establishes a permeability variation of 0.6
for this sand. The Permeability variation is an indicator
of the vertical efficiency that will be exhibited by the
flocd. As this variation increases then the vertical effi-
ciency of the wéterflood will decrease, It's the objective

of the polymer flood to reduce this variation thereby in-

creasing the vertical efficiencyvof’the flood process.
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number of polymer augmented waterfloods which are in various

16 ]
0. 3 In your opinion, Mr. Crow, will the in-
jection of polymers into the waterflood cause any damage or

waste in the reservoir?

A Mo, sir, it will not. The effect of the

polymer'will be restricted to the flood area and it is ex-
pected that recovery will be improved by the process.
| 0. In your opinion is the recovery process
designed in accordance with sound engineering principles?
A Yes, it is.
0. Let's turn Lo Exhibit FPourteen, then, and
have you identify that exhibit.

A Exhibit Fourteen is a table comparing a

stages of completion.

The first project is in Sage Spring Creek
Field in Wyoming, Natrona County, Wyoming. The formation is
the Dakota sandstone. The table lists formation properties
there but I would point out to you that the process involved Ws
identical to the process that we are propos;ng, that is the
chemicals injected would consist of both catibnic and anibnic
polymers, using ammonium citrate as a cross-linking agent.

This paré&cular water -~ polymer flood

is expected to recover an additional 25.4 barrels per acre

foot for an increase in ultimate recoveéry of four percent by

-
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the »olymer augmenﬁed process,

This particular flood has -- or this
varticular recovery has been well established by ficld per-
formance,

The next example is Stewart Ranch Field
in Campbell County, Wyoming. The formation is Minnelusa.
The project consists entirely of agionic nolymer. You can
see from the tabulation that the expected recovery here will
be improved by 72.2 barrels per acre foot or 7.9 percent of
the original oil in place. This particular project has
established reserves which are baséd on field performance.

The next example is West Simlick (sic)
Field in Crook County, Wyoming. Again, this is a Minnelusa
project. It utilizes both cationic and anionic polymers.

No cross-linking agent is used, and by comparing the project
area with a very similar -- well, let me revhrase that.

This particular field is divided into
two areas by a permeability barrier. On one side of the bar-
rier the field has a very active water drive; on the other
side of the barrier the field has no water drive at all and
has produced by a solution gas drive.

w§ are able to proiect waterflood recov-
eries for the solﬁtioﬁ gas drive portion of tne reservoir by

standard engineering calculations and compare -—- in addition
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These waterflood calculations then can be compared with the

portion of the fiecld which is under water drive and by matching

the two scagments of the field we get indication of expected
waterflood recovéry.

Since polymer injection was initiated
performance has established that recovery from this field by
polymer flood Will exceed that recovery seen in the water
drive area and we expect that the incremental recovery by

clymer will be 4.4 barrels per acre foot, 7T'm sorry, 48.2

barrels per acre foot, which is 4.4 percent of the original:;”
oil in place.

So in this particular field we do have
performance to substantiate the ultimate recovery.

The next example is the Okay Field in
Campbell County, Wyoming, which is a Minnelusa flood. It
utilizes the same process we are propoSing, which is cationic/
anionic and.cross linking agent. There is no performance to
substantiate the calcuiations but the calculated recovery
will be improved by 35.1 barrels per acre foot or 3.4 per-
cent of the oil in place.

The next example is the Eand Field in

Campbell County, Wyoming. This project has well”established

ultimate reserves of 108,9 barrels per acre foot over primary

RS N4"_*-“N,N1N~..,"“..wﬁ_,.]
!.
!

to that we can make waterflood calculations of that same area{

-

-
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2 and secondary depletion. This represents 8.6 percent of

3 original oil in place.

4 The last example is the Cummerfeld Field l
5 in Crook County, Wyoming. It utilizes the same prbjecé -

6 ' process that we are proposing and performance has shown that
7 recovery here will be improved by 51.7 stock tank barrels

8 per dav per foo£ or 6.1 percent of the original oil in place.
9 These numbers, these recoveries, compare
10 favorably with what we're projecting for the lospah polymer
11 augmented waterilood,

12 0. Mi. Crow, will the tertiary recovery

13 project beginning date be after May of 19792

14 A , Yes, it will,
15 0. Were Exhibits One through Fourteen pre~
16 pared by you or compiled under your direction and supe%vision?
17 A Yes, sir,
18 MR. KELLAHIN: Mr. Stamets, proof of
19 notice to the offset operators and the surface owners has been
20 made and I'd like to present that to you subsequent to the
21 hearing. |
: 22 o MR. STAMETS: That will be fine.
j 23 MR. KELLAHIN: ‘That concludes my examin-

24 ation of Mr. Crow.

25 We'd move the introduction of Tesoro Ex-
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hibits One through Fourteen.

MR «TAaMRETE:  Theeoe coxhibits wwill be
admitted.
CROSS EXAMINATION
BY MR. STAMETS:
0 Hr. Crow, there's a lot of material here.

Exhibit Six has many pages and lots of wells which require
some examination subsequent +o hearing. T presume Tesoro
would be cooperative in -- reasonably coowerative, at least,

in investigation of any wells which look like they mignt be

potential sources of contamination of ground water in the
area?

A, Yes, sir, we would.

Q.' I saw on there one well that looked like
it was plugged with nothing bu’t mud. 1 also saw a couple of
wells that said no plugging report. I did not look at every
single plugged well that you had in here.

"Were you able to find plugging reports

eventvally on those no plugging reports?

A No, sir, the ones where we show no plug-
ging report availablie, we searched public records for that

information and were unablé to find that data.

o I kncw our District Office, or I think
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our District Office has run a survey in this area and I would:
think it appropriate if they would take note of that survey.

a, e discussed that survey with the District
Office. It consisted of a survey of wellhead and annulus
pressures and to the best of my knowledge did not go beyond
just recording those pressures, although we do have that data
in hand.

Q. Looking at the list of injection pressureg
and Well No. 58 seems to be very low compared tb the rest of
the wells, and when I looked at the cross section of Well
No. 58 it 8id not look like there was any tubing in that
well, Is that in fact the'way that's conmpleted?

A. The records that have been kept in the
Hospah Field over the .years have in many cases been very
pcor. Where we have shown that no tubing éxisted in the
wells, this indicates that we were not able to find it in the
records.

As part of the project we intend ¢o sur-

vey each of the injection wells to establish the injectivity

profiles of those wells and to t
make these wells mechanically sound and protect the wellbores

from migrating fluids outside of the Hospah interval,

0 . Are you going to make any~tests‘to'de£er-

mine what the fracture gradient is on these wells or --




1 22
e 2 A. Yes. Our intentior is to establish the

3 fracture gradient for those wells which exhibit rather high 1
4 injection pressures. For cxample, the rule of thumb of .2
S psi per foot injection gradient would‘result in injection i
6 | pressure of 320 pounds per sqguare inch. §
7 As you can scee from the tabulation of
8 Exhibit Ten, there are; in fact, wells producing, or injécting
9 at pressures higher than this.
10 ; It is our intention tec survey those wells
11 which nave pressures significantly less than 320 pounds to
12 determine if in fact injection is entering only the Hospah
13 sand. . In those cases where there appears to be channeling
i4 outside of the Hospah Sand we will take action to remedy that
15 situation. B
16 For those wells which exhibit an injectiof
17 pressure greater than 320 pounds we propose to run a series
18 of step rate tests in order to determine the fracture gradienf
19 of each individual well. Once that fracture gradient‘ﬁas

i 20 been determined, we intend to limit the injection pressure to
21 50 pounds less than the established fracture pressure at the
22 wellhead.
23 Q. I would assume that you'd be willing to
24 work with our District Officedon this and to keep them‘ad—

fw#— 25 | vised?
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‘tions of this witness? He may be excused.

A Certainly.

0 Okay. You gave us a water sample on one
well which b;:longed to the unit. What's the location of that
well?

A Let's see, I believe that is -- if you'll
look at Exhibit Number One, which is the well status map, in
Section 36, which is the northern half of the unit, in the
southwest guarter of the southeast quarter, Well No. 53 is

the location of the water supply well.

0 I seem to recall from looking at that

exhibit and the next, that the deeper water is -- in that

area, at least —- is somewhat better than the shallower wateri

A Apparently that's correct. There seems
to be some sulphide present in the shallow water which is

not present in the deeper water.

MR. STLMETS: Are there any other qgues-

Anything further in this case?
MR. KELLAHIN: No, sir.

MR. STAMETS: The case will be’ i;.aken

under advisement.

(Hearing concluded.)
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STATE OF NEW MEXiCO

ENERGY ano MINERALS DEPARTMFNT

Ol CONSERVATION DIVISION

BRUCE KING POST OFFICE BOX 2088

GOVERNCE, STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87501
LARRY KEHOE ) :
SECRETARY Octoner 28, 19¢2 (505} 827-2434

Mr. ‘thomas Kellahin Re: CASE NO. 7659

fellahin o Kellahin ORDER NO. R=7¢07-C
Attorneys at Law _

Yost Cffice Box 1769
Sgnta ¥Fe, Wew HYexico

Applicant:

Tesoro Yetroleum Corporation

Dear Sir:

Enclosed herewith are tvio copies of the above-referenced
Division order recently entered in the subject case

/?furs very ti/;y )
%49f:}/} ~

/( ”/ LM/
/" JOE D. RAMEY |
// Director 4 : ~ |

P4

JDR/fd

Copy of order alsoc sent to: {
Hobbs 0CD x ‘
Artesia OCD x J
Aztec OCD "3 1

Other
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STATE OF Wow MEXZLICO
FHERGY ANE MIRERELS DEPARTHMENT
2L CONSERVATION DIVISION

ROTH MARTTTER OF WHS HELRLLC
CRLLED BY THiE O, CONSERVATION
DIVISIOR FCs il PURFCRS OF
CONSIDERYNG:

CASE 1O, 7629
Crder No. R-~22807-C

APRPLICATION OF TESORO PRFTRGLEUM
CORPORATION FOR AMENDMERT OF
DIVISION ORDER NG, R-2807 7O

" INCLUDZ 2 FOLYMER~AUGMENTED

WATERFI.GGHy BHD FOR APPROVAL CF A
QUALIF Y. TERTIARY OXL RUCOVERY
PROIRCT VtLuR THE CRUDE OIL
CWIHDFALL ROFLTS TAX ACYT OF 1430,
"McKINLEY (COURTY, WEW MEXiICO.

NRDER. OF THE DIVISION

BY THE DI1YISION:

This cause came on for hearing at 9 a.m. on Se;. . ooz 29,
1982, at santa Fe, New Mexico, before Examiner Rich:;. 1.
Stamets. ’

NOW, on this day of October, 1982, the Division
Director, having considered the testimony, the record, and
the recommendations of the Examiner, and being fully advised
in the prenises,

FINDS:

§ (1) That due public notice having been given as requiroed
by law, the Division has jurisdiction of this cause and the
subject matter thereof.

: {2) That the applicant, Tesgoro Petroleum Corporation,
‘seeks the amendment of Division Order No. R-2807, to !nclude
the injection of polymer-augmented water in its previously
“authorized waterflood project in the Hospah Field, for con-
version of existing injector wells to polymer-augmented
.water injector wells, and for the approval of the Tesoro
'Hospah Sand Unit as a quaiified tertiary recovery project
.under the Crude Cil Windfall Profits Tax Act of 1960,

{ (3) That the waterflood project lies within tno Hospah
‘Upper Sand Oil Pool, McRinley County, New Mexico.
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Casie Mo, 760¢
Ordey Mo, F~2807-C

(4) what thie il fileld was discovered in 1927 and
developed during the perfod from 1938 through 1946, with
vaterfloodirng heing initiated in December, 1965.

(5} That the Tesoro Petroleun Corporation Hospah Sand
Unit Waterflood Proieci: consisting of approximately 1,225
acres was approved by raid Division Order No. R-2807 on
Noveirber 24, 19484, and water injection was commenced within
said project during PDecember, 1965,

{6} That the applicant now sceks approval for the
injection of polymor-auqmented water into seventeen (17)
projest wells as shown on ExP Hit "A" attached to this order
and the designation of its K pah Sand Unit Project as a
qualifying tertiary ~ecoveryv roject.

‘ (7} The proposad Qualifying Tertiary Project Area
{QTP Area) lies wholliy within the dospah Sand Unit and
.consists of the following described acreage:

TOWNSHIP 17 NORTH, RANGE Y WEST, NMPM
Section 1: NW/4; W/2 SW/4; Nh/4 SW/4;
W/2 NE/4; NE/4& NE/A;
NW/4 NW/4 SE/4;
NW/4 SE/4 SW/4;
_ ; - W/2 SE/4 NE/4;
. NE/4 SE/4 NE/4; and
: Lot 1 and N/2 Lot 6

TOWNSHIP 18 -NORTH, RANCE 8 WEST, NNRQ
Section 31: SW/4 and SW/4 NW/4

TOWNSHIP 18 NORTH, RANGE 9 WEST, NMPM
Section 36: S/2; S5/2 N/2; NE/4 NwW/4;
: and NW/4 NE/4

, (8) That the OTP Area is adequately delineated and
‘that the entire area will he affected.

‘ (9) That the New Mexico Gil Conservation Division hsas
‘.been designated by the Governor of the State of New Mexico
‘as the appropriate agency to approve gualified tertiary
‘recovery projects in New Mexico for purposes of the Crude 0il
Windfall Profits Tax Act of 1930.

{10) Tuat the tertiary oil recovery mathod used in the

“Tesoro QTP Area is a polymer-augmented waterflood method
‘which is a recognized tertiary oil recovery method described

Lia
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in Section 212.78 {(c) of the Department of Encrgy Regulations
in effact in June, 1979.

{11) That the actual primary production from the Tesoro
QTP hrea prior to waterflooding was 4.56 million bar.els and
that waterflooding secondary recovery operations will reccver
an acdditional 3,64 million barrels.

{12} That an estimated 200,000 to 906,000 barrels of
additi-nal 04l will be recovered as a result of the tertiary
recovery operations, which is more than an insignificant
increase in the amount of crude o©il which will ultimately be
recovercd.

(13) That the QTP Area tertiary recovery operations
beginning date was October 15, 1982,

(14) That the QTP Area tertiary recovery operations
Ebeginning date is after May, 1979.

{(15) That the ptopoaed tertiary recovery operations
~within the QTP Area meet all requirements of Section 4993 of
the Internal Revenue Code.

(16) That the Tesoro QTP Area project is designated in
accordance witch sound engineering principles.

{17) That the waterflood injection wells currently in
use are injecting water at a surface precsure of 750 psig or
" less.

: (18) That Tesoro should survey all injection wells that
- exhibit injection pressures significantly less than 320 psig.

. (13) That within 180 days of this order, Tesoro should
conduct step-rate tests on those wells with injection pressures

‘greater than 320 psig in order tuv establish the fracture
‘gradient for those wells, which should be a maximum sufficient
. to fracture the formation.

B (20) That the project area contains producing wells and
-~ plugged and abandoned welis for which insufficient data is
‘available upon which to make a determination that such wells
' are not capable of serving as conduits for fluid migration

. from the injection zone, P

g {21) That as of July 31, 1982, cumulative water injection
 into wells in said project totalled approximately 36.9 million

N
P
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barrels without apparent significant movement of iInjected
fluid out of the injection interval,

{22} That hasad upon this injection higtory there appears
to be no urgent neevd to institute repairs or replugging of
any such wells. :

(23) That to assure continued injection within said pro-
‘ject without endangerment of underground sourcee of drinking
water the applicant should consult with the supeivisor of the
Divisgion'a district office at Aztec to:

fal formulate an inspection plan to facilitate
detection of injection well failure and/for
out~of~zone injection £1luiqd;

(b} repair any injection wellbore showing evi-
dence of fluid channeling or failure of
tubular goods or packer;

(c}) assure that all injection‘is through tubing
under a packer; and .

(d) establish wellhead injection pressures at
approximately 50 pounds less than fracture
pressurc. v

(24) That Hospah Sand Unit Well Nb. 69, a tubingless com-

ﬁpletion, should not be used as an injection well.

(25) That the approval of this application will prevent

waste, protect correlative rights and promote conservation.

IT IS THEREFORE ORDERED:

{1) That effective October 15, 1982, the Qualifying

' Tertiary Kecovery Project Area, de.cribed in Finding No. (7)
" of this Order, beinyg the Tesoro Petroleum Corporation Hospah
“Sand Unit Project, Hospah Pool, McKinley County, New Mexico,
. is hereby certified as a Qualified Tertiary Recovery Project
"under the Crude 01l Windfall Profits Tax Act of 1980.

(2) That, with the exception of Unit Well No. 69, the

. applicant, Taesoro Petroleur Corporation, is hereby authorized
“t0 inject polymer-augmented water into the wells listed on
,Exhibit "A" attached to this Order.
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{3) That injection into the 16 remaining wells listed
on said Exhibit "A" shall be authorized at a surface pressure
of up to 750 psig subject to the following:

{a}  Tesoro shali survey all injection wells with
injection pressure significantly less than
320 psig;

{b) ali injection wells which indicate channeling,
failure of tubular goods, or packer failure
shall be repaired as required by the super-
visor of the Division's district office at
Aztec:

‘{¢) said supervisor shall approve an ilnspection
plan designed to facilitate the detection of
injection well failura and/or out-of-zone
injection fluid;

{(d} within 180 days of this Order, Tesoro shall
conduct step-rate tasts on those wells which
exhibit injection pressures greater than 320
pesig in order to establish a fracture gradient
for each such well and thereafter each such
well shall be limited to a maximum surface in-
jection pressure of 50 psig less than the
fracture pressure of the formation; and,

(e} the injection wells or system shall be equipped
tc assure that the pressure limits determined
under (d) above are not exceeded.

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

DONE at Santa Fe, New Mexico, on the day and year herein-
g degsignated,

STATE OF NEW MEXICO
BIVISION

/ Director




llospah Sand

“Unit Well Ho, Footage Location ' Sec.~Twp,~Rnqg.,
49 330' FNL 1380' FEL 1 17N oW
58 30" FSL  2350' FEL 36 18N 9W
60 2310' FSL 105¢' FWL 1 17N 9V
6l 3640' FSL 1000' FWL 1 179N 9w
62 1900* FSI, 1140' FWL 36 18N 9w
63 1980° FNL 2310' FWL 36 - 18N OW
64 1650' PNL 660' FEL 36 18N 9w
65 990' FSL 250' FEL 36 18N 9w
69 2310' FNL 940' FWL® 36 18N 9W
70 800' FSL 1800' FWL 36 18N 9w
g4 14758 #NL 2608 BWL _ i I7N SW
87 925' FNL 2290' FEL 1 17N 1%
90 2390' FSL 1475' FEL 36 18N SW
91 1790' FSL 2460' FWL 36 18N 9w
02 766! FSL 1850° FEL 36 18N oW
93 : 770' FNL 2010' FWL ‘ 1 17N 9w
94 2550* FSL 2400' FwWL ‘ 1 17 9w

Exhibit "A"

Oxrdexr No. R-2807-C
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APPL'CATION FOR AUTHOR1ZATION 10 INJCCT Cocoae L8
Tertiary .
1. Purpose: xe.::‘ond:u-x Recovery DPrchure Haintepance . Dni'vm sl C]Storar)c
fpplication qualifies for administrative npproml" ye Dmr

11, Operator: Tesoro Petroleun Cor;)m'atlon
8700 Tesoro Drive, San Antonio, Texas 78286

Address:

Contact party: Travis B. Crow fhone: (H12) 828-8484

Itl. Hell dota: Complete the data required on the teverse side of this form for each well
propaosed for injection. Additional sheets may be attaoched if necessary.

Iv. Is this an expansion of an existing project? Elyes Dno R-2807. A. B
If yes, give the Division order aumber authorizing the projcct - ' ’ .

Y. Attuach a map that identifies all-wells and leases within two miles of any proposed
injection well with a one-half mile radius circle drawn arcund each proposed injection
well. This circle identifies the well's area of review.

+ VI, Attach a tabulation of data on all Hells of public record within the area of review which
penetrate the proposed injection zone, Such data shall include a description of each
well's type, construction, date drilled, location, depth, record of completion, and
a schematic of any plugged well illustrating all plugging detail.

YII. Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be inijected;

2. Whether the system is open or closed; -

J. Proposed average and maximum injection pressure;

4, Sources and an appropriate analysis of injection fluid and compatxbxh\:y with
the receiving formatian if other than reinjected produced water; and

S. If injection is for disposal purposes into a zone not preductive of oil or gas
at or within one mile of the proposed well, attach a chemical analysis of
the disposal zone formation water (may be measured or inferred fron existing
literature, studies, nearby wells, etc.).

.

*YIII. Attach appropriate geological data on the injection zone including appropriate lithologic
detail, geological name, thickness, and depth. Give the genlogic name, and depth to
bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,00C mg/l or less) overlying the proposed
injection zone as well as any such source knuwn to be immediately underlying the
injection interval.

Ix. Describe the proposed stimulation program, if any.

. X. Attach appropriate logging and test data on the well. (If ‘well logs have been filed
with the Division they need not be resubmitted.) )

* XI. Attach a chemical analysis of fresh water from two -or more fresh water wells (if
available and producing} within one mile of any injection or disposal vell showing
lacation of wells and dates samples were taken.

XIx. Applicants for disposal wells must make an affirmative statement that they have
examined available geologic and engineering data and find no evidence cof open faults
or any other hydrolagic connection between the di:posal zone and any underground
source of drxnkxng vater.

XI1rt. Applicants must complete the "Proof of Notu:e" section on the reverse side of this form.
XIV. - Certification

1 hereby cestify that the information submitted with this application is true and correct
to the best of my knowledge and beljef.

Name: Travis B. Crow ' Title Staff Reservoir Engineer

Signature: \:._’_7,__(‘2{44.;, )g) CA S ‘ Date: Septembér 8, 1982

* If tha'+information required under Sections VI, VIII, X, and XI above has been p’réviously.
submitted, it need not be duplicated ‘and resubmitted. . Pleasc show the date and circumstance

of the earlier submittal. R_9797 R-2797A: Definition of Hespah Upper Sand o,

0il Pool. R-2807, R-2807A, R-2807B: Approval to operate waterflood.

DiSTRIGUTION: Griginal and onc copy to Santa fe axt‘\ one copy to the nppropr;ate “Division
d.i"trlct offu:e. ,
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1Il. WELL DATA \

A. The following well data must be syhmitted for sach injection well] cnvered hy this ap. Jication.
The dnata:must be both in tabular and scherivtsc form and shall include:

(1) Lease name; Well Na.; location by Section, lounshlp, and Ranqge; and footage
location w;thxn the section.,

(2) Each’'casinn striny usod with its size, setting depth, sacks of cement uscd, hole
size, top of cement, and how such top was deternmined, .

{3) A descripticn of the tubjnn to be used includiny its size, lining material, and
getting depth,

(4) The name, model, and settan depth of the packer used or 2 descrlptxon of any other
seal system or assembly used,

Division District offices have supplies aof Well Data Sheets which may be used or which
may be used as models for this purpose. Applicants for seversl identical wells may
submit a "typical data sheet” rather than submitting the data fer each well,

B. The following must be suhmitted for each injection well covered by this application, All
items must be addressed for the initial weil. Responses for additional wells need be shown
only when different. Information shown on schematics nzed not be repeated.

{1) The name of the injection'fbrngtion and, if applicable, the field oi pool name.
(2) The injection interval and whether it is perforated or open-hole,
(3) State if the well was deilled for injection or, if not; the oriqginal purpose of the well.

{4) Give the depths of any‘other perforated intervals and detail on the sacks of cement or
bridge plugs used to seal off such perforations.,

(5) Give the depth to and name of the next higher and next lower oil or nas zone in the
area of the well, if any.

X1V, PROOF GF NDTICE

All applicants must furnish proof that a copy‘of the application has heen furnished, by
certified or registered mail, to the owner of the surface of the land on which the well
is to be located and to each leasehold operator within one-half mile of the well location.

Where an application is subject to administrative approval, a proof of publication must
be submitted. Such proof shall consist of a copy of the legal advertisement which was
published in the county in which the well is located. The contents of such advertisement
must include: .

(1) The name, address, phcne number, and contact party for the applicant;

{2) the interided purpose of the injection wéll; with the exact location of single
wells or the section, township, and range location of myltiple wells:

(3) the formation name and depth with expected maximum injection rates and pressures; and

(4) a notation that interested parties must file objections or requests for hearing with
the 0il Conservation Division, P, 0. Box 2088, Santa fe, New Mexico 87501 within 15
days. -

NO ACTION WMILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.

—

NOTICE: Surface owners or3gf 55 operators must file any objections or requests for hearing
of admxnxstratﬂge 308 ions within 1% days from the date thls application was
-axled to,7 RIS e
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PROPOSAL FOR A POLYMER-AUGMENTED WATERFLOOD

HOSPAN TIELD

Tesoro Potroleum Corporation proposces Lo operate a polymer-
augmented waterflood in the Hospah field, McKinley County,
New Mexico. The purpose of the proposed project is to increasce
the ultimate recovery from the Upper Hospah sand reservoir. The
objectives of the process aré:

1) 1To stabilize water-sensitive clays.

2) To improve vertical efficiency of the injection wells,

3) To improve the mobility ratio and hence the areal sweep

efficiency of the reservoir fluid systems.

The project area includes the Hospah Upper Sand 0il Pool as defined
by the 0il Conservation Division of the Energy and Minerals
Department of the State of New Mexico (Ordeirr No. R-2797 as amended
by Order No.-R—2797A). The area is further described in Exhibit 2.

The Hospah field currently produces from the Upper Hospah sand
of Upper Cretaceous age, Tesoro operates the field as the Hospah
Sand Unit waterflood (Order No. R-2807 as amended by Order No.
R-2807A and R-~2807B). The field was discovered in 1927 and developed
during the period from 1938 through 1946. Development resumed in
1965 with the formation of the Hospah Sand Unit and the initiation
of waterflood éperations. Water injection into the Upper Hospah
sand commenced in December, 1965. Cumulative production at that
time was 4,568,532 bbl of oil. By July 31, 1982, the field had
produced 7,153,784 bbl of o0il. Cumulative water injection was
36,916,744 bbl. The field currently produces from 44 wells at a
rate of 314 BOPD and 6,763 BWPD. There are 17 water injection wells
which have a total rate of 8,139 BPD. Injection pressures range
from 30 psig to 742 psig (Exhibit 10).

&he Hospah sands in the southwestern portion of the San Juian
Basin of northwestegn New Mexico are a partvof the Gallup formation

of Upper Cretaceous age. The Gallup is overlain by the Upper Mancos

» shale and underlain by the Lower Mancos shale, which form a vertical ‘

o

B

—:féapable of prbducing‘either water or hydrocarbons. The Upper and
Lower Hospah sands are also typically separated from each other by

a relatively thin, tight, sandy shale section.

_.separation between these sands and any other forﬁat16n841n the gigg i;;




The Upper Hospah sand reservoir ocecurs at a depth of about 1,600
ft and is controlled by a north-south trending anticline limited
by a scaling fault to the south and southeast and an oil-water contact
along the castern, northern and western flanks of the structure. The
entire reservoir is contained withinw the Hospah Sand Unit area,
Exhibits 3 and 4 are structure and isopach maps of the producing zone.

AThe Uppér Hospah sand has an average porosity of 24.7 percent and
an average permeabhility of 467 md. Core data indicate that the reser-
voir sand has a permeability variation of 0.60 (Exhibit 13). The
initial water saturation was 33 percent. The reservoir contains 13
cp viscosity oil Which has a gravity of 30° API. The initial oil in
place was 1,246.5 STB/acre-ft or 26,442 MSTB.

By continuing the existing waterflood operation, this field is
expected to recover 8,200 MSTB or 31.0 percent of the original oil
in place. Projections of 0il recovery and produced water:oil ratio
by the polymer-augmented-watérf]ood process have been made utilizing
a stratified layer model (Stiies type) to account for the polymer-
front mobility. The model célculates additional o0il recovery of

906 MSTB or 3.4 percent of the original 0il in place and a reduction

in the amount of produced water of more than four million barrels.

This additional recovery is the result of improving vertical efficiency
by unifying the pefmeability variation and of improving areal

efficiency by reducing the mobility ratic of the water to oil. Exhibit -

14 compares the performance of several Wyoming polymer augmented

waterflood projects with the proposed Hospah project. The incremental
recoveries by chemical flood over waterflood are expected to range
from 3.4 to 8.6 percent of the original oil in place for these
projects or an average of 5.8 percent. TFrom these data, the calculated
incremental recovery of 966 MSTB appears to be reasonable. However,
based on statistical studies of waterfloods and common rules-of-~thumb,
Tesorb estimateé for planﬁing purﬁoses that the polymer augmented

process will increase recovery by about 200 MSTB, for gnﬁg}timate

recovery of 8,400 MSTB. Exhibit 5 illustrates recent production
' history and ‘the projected future production for the propnsed proect.
It is estimated that the polymer augmented watgrflood project

will commence on October 15, 1982. A program of staged injection‘isk;;

anticipated which will be spearheaded by the injection of 40,000 1b

- -2—'




of catdionic polyacrylomide. This material stabilizes any mobile

clays near the injection wells arnd also forms a bonding surface for

the anionic polymer which follows., Anionic polyacrylamide is uscd as
the mobility control agent. Thig polymer is injected sequentially
with aluminuﬁ ¢itrate. The aluminum citrate cross-links the anionic
‘polymer within the formation, forming a gel which restiricts flow
through the more permeable layers of the reservoir. This process

is referred to'as "in-situ gelling."” By injecting the anionic polymer
and aluminum citrate in several stages, resistance is developed in
layers of successively lower permeability, thereby reducinz the
overall permeability variation. This results in the displacing

fluid being diverted to the tighter, poorly drained portions of

the reservoir. In all, 491,000 1b of anionic polymer and 264,000

1b of aluminum citrate would be injected.

The polymer augmented water willkbe injected into the existing
wgtgrvinjection wells through an open system at a total rate of
S,égb‘bbi/day. Produced water will be reinjected. Make-up water
will bé'taken from the Morrison formation at a depth of 3,100 to 3,200
ft. A typical water analysis of this aquifier is shown by Exhihit 11.-
This water has been used for the Hospah unit waterflood with no
adverse effect on the formation.

Unless already established by recent testing, all injection wells
will be surveyed for behind-pipe channeling into adjacent zones or
will be tested to gstablish the fracture gradient. It is intended
that the total daily volume of 8,600 barrels of water be distributed
among the injection wells in a ratio that will optimize the voluhetric
sweep of the flood. 1In order to accomplsih the desired'distfibution,
it is possible that the required injection pressures of certain wells
will” exceed a gradfent of 0.2 psi/ft 6r a surface pressure of 320 psig.
Those wélls which exhibit iﬁ&ection pféssures significanfly less than
320 psig will be syrveyed for channeling. ~Where it‘is determined
that a channel exists, the wellbore will be repaired in such acﬁay
as to restrict fluid 9ntry into the Uppér Héépah sand bnly. "Step-
rate" tdst; will be conducted on those wells which exhibit injection
pressures greater than 320 psig in order to establish the fracture

gradiénts of the wells. Once established, these wells will be limited

-3~




to a maximum ipjcction pressure of 50 psi less than that sufficient
to fracture tﬁe fomnation> Exhibit 10 gives recent operating condi-
tions of the existing injection WGIIQ.

Polymer augmented waterflooding is a qualified tertiary enhanced
recovery technique as described by the June, 1979, energy regulations
(10 C.F.R. 212.78). The proposed project will meet the following
specific requirements of Sec. 4993 (c)(Z) of the Internal Revenue
Code of 1954 as amended by the Crude 0il Windfall Profit Tax Act
of 1980:

Requirement (A) -

The project involves the application (in acéordance with sound
engineering principles) of a tertiary recovery method which

cah reasonably be expected to resull in more than an insigni-
ficant increase in the amount of crude o0il which will ultimately
be recovered. |

Requirement (B)

The project beginning date is after May, 1979.

Requirement (C)

The portion of the property to be affected by the project

is delineated as the Hospah Upper Sand 611 Pool within the

boundaries of the Hospah Sand Unit area as described in Exhibit 2.
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12.

13.
14.

LIST OF LXHIRITS
PROPOSAL FOR A POLYMER AUGMENTED WATERFLOOD

HOSPAH FIELD

Well Status Map Showing Arca of Revicew
Description of Hospah Sand Unit Area
Structure Map, Top of Upper Hospah

Upper Hospah, Original Netl Pay Isopach Map
Production History and Forecast

Tabular Summary of Wells in Area of Interest
Wellbore Schematics of Plugged Wells in the Area of Interest
Wellbore Schematics of Injection Wells

Type Log, Hospah Sand

Recent Tests of Injection Wells

Water Analysis of Supply Water

Water Analyses of Fresh Water Sands
Permeability Distribution, Upper Hospah Sand

Comparisons of Polymer Augmented Waterfloods
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EXHIBIT 2
LEASE DESCRIPTION

Santa Fe (Hurst) Lease (No. 3487)

01l and Gas Lease dated November 23, 1923, by and between the
Santa Fe Pacific Railroad Company, a corporation, Lessor, and
Paul C. Hancock, Lessee, INSOFAR.-as said lecase covers the fol-
lowing described lands situated in McKinley County, New Mexico,
to~-wit: ‘ -

A1l of Lots One (1), Two (2), Three (3), Four
(4) and Five (5), the North Half (N/2) of Lot
Six (6), the North Half and Southwest Quarter
(N/2 and SW/U) of Lot Seven (7), the Southuest
guarter of the Northeast Quarter (SW/4 NE/U4),
the South Half of the Northwest Quarter (S/2
Nv/4), the Northwest Quarter of the Northwest
Quarter of the Southeast Quarter (Nu/4 Nu/U
SE/l), the North Half of the Southwest Quarter
(N/2 Su/b), the Southwest Quarter of the South-
viest Quarter (SuW/4 Si/L) and the Northwest Quar-
ter of the Southeast Quarter of the Southwest
Quarter (NW/4 SE/4 Su/4) ALL in Section One (1),
Township Seventeen (17) North, Range Nine (9)
West of the New Mexico Meridian. .

Santa Fe (Osborne) Lease (No. 7668)

0il and Gas Lease dated February 1, 1938, by and between the
Santa Fe Pacific Railroad Company, a corporation, Lessor, and
Clarence B. Osborne et al., Lessee, covering 189,47 acres sit-
vated in McKinley County, New Mexico, to-wit:

All of Lots Two (2), Three (3) and Four (4),

and the East half of the Southwest Quarter (E/2
Su/l} of Section Thirty-one (31), Township Eigh-
teen {18) North, Range Eight (8) West of -the
New Mexico Meridian.

State of New Mexico (No. 662) Lease

0il and Gas Lease dated October 20, 1922, by and between the
State of New Mexico {agting through its Commissioner of Public

Lands), Lessor, and Théo N. Espe, Lessee, insofar and only inso-
far as said Lease covers 4UQ acras of land situated in McKinley
County, New Mexico, to-wit:

The Southeast Quarter of the Southwest Quarter
(SE/4 si/li) and the Southwest Quarter of the
Southeast Quarter (S¥/4 SE/4), the South half
of the Northeast Quarter (S/2 NE/4) and the .
North half of the Southeast Quarter (N/2 SE/4)
and the Southeast Quarter of the Southeast
Quarter (SE/4 SE/U4), the South half of the
Northwest Quarter (S/2 Ni/U) and the North-
west Quarter of the Northeast Quarter (NW/4
NE/4) and the MNortheast Quarter of the North-
west Quarter (NE/4 NU/L) ALL in Section Thirty-

L2-1 -,




six (36), Tounship Eighteen (18) North, Range
Nine (9) West of the New Mexico Meridian.

State of MNew Mexico (B-1276) Lease

011 and Gas Leasc dated October 20, 1932, by and between the
State of New Mexico (acting through its Commissioner of Public
Lands ), Lessor, and P, L. Nichol, Lecssce, insofar and only inso-
far as saia Lease covers 120 acres of land situated in McXinley
County, New Mexico, to-wit:

The West half of the Southwest Quarter (/2
SW/lt) and the Northeast Quarter of the South-
west Quarter (NE/U SW/U) ALL in Section Thirty-
six (36), Township Bighteen (18) North, Range"
Nine (9) VWest of the New Mexico Meridian.
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YABULATAON OF WELLS IN AREA OF REVIEW
YOLYMER AUGMENTED WAYERFLOOD
HOSPAIL FIELD
N MeKINELY COUNTY, NUW MENLCO

DAce Total Htole Caying Daca Cement Data Producing Tubing Daca¥
Operator Well Drilled Dupth, Siza, Sizg,  Depth, . Sacks Top, How Interval Producing Size, Type of
Lease - Well Location Status MY ft in. in, £t Ysed 44 wwnn«an.slow fr Formatjon ing Lining
MeMillan & White
Chase No. 1 200 FNL 4 200 FWL Péa 12/53 1,675 - 12.1/2 100 100 o (24 - L .-
6. ITN-B 7 1,672 75 1,642

50 3x on bottom. 4 ax (3 226'

MeMillan & White No. 1 345 PNL 4 320 FEL , B&A 3/53 1,802 - 12-1/2 109 75 0 Volune - .

-IN-% Mud in hole

No. % 1,630 FNL & 330 PEL 754 - No detail available.

e IN-9

Producers & kefinera
State ho. 220 FSL & 2,520 FEL B&A 2 1,948 . - = 10 ax ¢a on -
29~ 15N wood plugs @
1,846; 1,788;
' . 1,530; 1,520

Tenneco
Hoetchikisa No. 1 3,009 £NL & 330 Fu, TEA /70 2,89 2-1/4 8.5/8 76 45 0 cive, Plugged with -
2l Ty $5-1/2 2,890 175 1,9 Volume 40 ax @ 2,453;
15 sx @ 1,500,
1,650; 10 sx @
surface. B
Tesoro Petroleun COrp.
Hospah Vederal No. 1 235 FNL & 1,550 ;o “ah 5/ 7% 1,766 ! 3.5/8 183 135 0 cirs. Plugged with 58
. . [N A sx @ 1,550-1,746;
15 sx @ rurface. )
1
Santa Fe Moo “AY No, T2 30 FSL 4 2,000 FEL Prod, 3/67 1,665 12-1/6 8-5/8 63CL 40 ] Cirve. 1,639-65 L. Hospah
SN 7-7/8 4e1/2 1,639CL 75 1,277 Voluw O.H.
No. M 330 Fsn oL 2,300 FriL Prod. 6/69 1,624 12-1/4 8-5/8 67 50 [ Volume 1.589-1,624 U. Hospah
L= IN= 7-7/8 5-1/2 1,589 $¢ 1,272 Volume DK,
No. 81 550 FsL & 2,090 rHL Prod. 12769 1,633 12-1/4 8-5/8 62601, 50 1] Volume 1,543.5-1,655 L. Hospsh
[IRS, NPT 747/8 5.2 1,642 00 1,009 . volume 0.H.
No. HZ 930 ¥NL & 1,040 FEL Prod. &/70 1,548 12-1/4 8-5/8 7 N 0 Volume 1,525-48 U. Heepgh
lellneda .8 5-1/2 1,52% 100 890 volume 0.1,
No. 84 & 2,900 FgL Inj. 8/73 1,656 12-1/4 9-5/8 93 100 0 volume 1,642-52 JL.
. ) 80314 7 1,639 100 907 Volume ’ :
No. 38 1,140 FSL & 995 FEL orod. 6/75 1,670 2-1/4 8.5/8 103 100 0 Volume 1,609.60 ’
1PN PB 1,609 7-7/2 5-1/2 1,660 100 1,025 Volume '
No. 3% 330 FSL & 2,450 FEL Yrod, 6/15 1,769 12-1/4 8-5/8 104 100 ] volums 1,548-34 L. Rospah
117N PR 1,750 7778 5-1/2 1,769 100 1,134 Volume
No. 91 205 FSL & 1,630 rEL frod, 3/81 1,682 12-1/4 8-5/8 43 30 [¢] volume 1,580-1,614 Hospah
: 1-12N-9w PB 1,637 7-7/8 3-1/2 1,676 80 1,162 Volume .
. '
1,060 FSL & 1.550 FEL  P&A 1/81 1,846 12174 8-5/8 42 30 0 Cire. -- '
el e 7-1/8 - .= 50 1,78041,650 Plug
' 20 60=0 Plug
' 94 B0 FSL & 1,550 YEL Prod. 8/81 1,700 12-1/4 £-5/8 38 30 0 Volume 1,616-84
I=10N-9 B8 1,663 7-7/8  3-1/2 1,68 80 1,180 volume .
No. 96 730 FSL & 2 L Prod. /82 1,682 12-1/4 8-5/8 42 30 0 Cire, 1,632-62 L. Hospah
1=l7R-9W 7-3/8 5-1/2 1,682 W00 1,047 Volume

*Injection wells oaly.




G raelar
e

[ease = wWel

Lycacton

S
Tegods “ecroleun Corp.
Hoapsh Sand Unic Nol

»a
<

n
-

No.

No.

*7njectinl wells only,

17

935 FNL & 1,330 FEL
1= 1TN-

SE /4 - Ng 1/4
1= IMWa%w

SW LIAGSE 1/4-SW 174
36~ 18N

330 FNL & 2,970 FEL
530 FXUL & 2,560 FWL
1-1MNe9w

990 FNL & 1,650 ¥WL
1-178-9%

330 FNL § 25 FWL
1 LN

2,320 Fn
3o 188

& 330 L
2.310  FSL & 2,310 e
1-INGO

330 XL & 99Q FEL
117894

060 FNL & 330 FEL
36 18N

2,310 FNL & 2,310 FWL
1-IN-9

2,110 FNL & 2,345 FWL
1IN

990 FNL & 2,310 FEL
1-1 TN

2,618 FNL & 1,980 FWL
119

230 FNL & 2,710 FEL
117N

2,310 FNL & 3 FEL
36 18N-9W

1,050 ¥NL & 2,310 FEL
36+ LWad

1,050 FNL & 330 SEL
36-10N-9W

bare Teral
well Deillad Duepth,

Status MY fc
Prod. LN 1,613
Prod. 3,282
P8l,556
2104, 87272 1,640
Psa 9/38 1,611
Prod, 9/n 1,581
Prod, 11/38 1,604
Prod. /39 1,590
PBl, 561
Prod, 6/40 1,659
PB1,656

PeA --

Prod., 2140 1,370
Frod, 7/40 1,666
D&A 8/40 1,560
Prod, 9/n 1,583
3,1, 9740 1,344
Prod, 10/40 1,561
P&A .- 1,609
Prod. 7761 1,677
PB1,674
Prod, 8/41 1,663
Prod. 9/41 1,713

Hole
Size
in.

12e1/4
7-2/8

v

12-1/4
7-7/8

15-172
9-5/8

-

9

12-1/4
7-u8

8-3/4

8374

TABULATION O W

LS IN AREA OF REVILW

POLYMER AUCHENTED WATERFLOOD

ROS L,

| FIELD

MCKINLEY COUNTY, NEW MEXICO

JGsiteg pata
Size, Depth,
_in, _ft
8-5/8 7

5a1/2 1,588

8.5/8 1,528

6-5/8 1,609

7 1,611

8-5/8 7%
5-1/2 1,556

14 80
6-5/8 1,606

20
? 1,538

12-1/2 30
7 1,508

12-1/2 22
7 1,533

10 17
7 1,535

12-1/2 18
? 1,630

12 22
7 1,52

8-5/8 i
5a1/2 1,938

10 21
7 1,53

10 2
7 1,530

6.5/8 1,362
2-1/8 1,551

7 1,626

. 1,623

5-3/8 1,622
2.7/8 1,646

Cement Data

Sacks

Used
=

60
100

75

75

0

60

150

16
15

15
70

10
50

10
50

10
40

10
40

12
50

60
150

12
45

15
50

100
125

100

130

75
115

Top,

f

953

1,340

1,390
1,300
1,350
o
1,620
1,280
590
0
1,320

1,300

1,150
1,190
810

1,270
250

How
Determined

Volume
Volume

Voluma

Volume

Voluma
Cire,
Voluma

Volume
Volume

Clre.
Volume

Volume
Volume

Cire,
Volume

Clec,
Volume

Clrc.
Volume

Cire.
Volume

Cire,
Volume

Cire.
Volume

Cive.
Volume

Yolume
Cire,

Volume

Volume

Volume
Volume

Prodycing
Interval,
{e

1,588%.1,613
0.4,

1,528.56

1,609-40
.M.

1,5561,581
0.H.

1,552-65
1,538-61
0.4,

1,608-56
OuH.

-

1,535+70
O.H.

1,630-66
0. H.

1,538-63
0.H.
1,535-84
1,530-61
1,626466"

1,623-62

1,646-81

Producing
Formv cion

- — —

U, Hospah

. Hospah

+ Hospah

U. Hosapah

U. Hospah

U. Hospah

U. Hoapah

U. Hospah

U. Hospah

-

U. Hoepah

U. Hospah

V. Hoapan

U. Hospah

U, Hospah

U. Hospah’

mmvn=m Daca
Depth, Type




TABSATDIN OF WELLS IN AQKA OP REVIEW : )
POLYMER AVGHENTED WATERFIOOD . o : .
HOSPAN PIELD - -

- MCKINLEY COUNTY, NEW MEXICO . )
Date Total Role _Castug Data Cemant_Dats 4 Producing hc_;:*.. Daga¥ E.Whh.h—Eho w
Operator well Drilled Depth, Sizae, Sice, Depth, Sacks Top, Wow Interval producing Dapth, Type of Dupth,
troise - Well tocatan Status MY fc in, in, fe Ysed ft * Dalerained fr Formation fr Lining fe Desoription
1 $0r0 Fecroalewm orp. ‘
Hospah Sand Unit No. 18 1,850 PSL & 2,310 FWL  P&A - 1,719 - 7 1,698 50 1,330 Volume - -
36-18N-%w 5-3/8 1,705 71 1,195 Volumae
¥o. 19 350 FSL & 1,980 FEL Prad, ae 1,632 = 5-1/2 1,584 100 960 Volume 1,584-1,632 Y. Hoapah
36 18N-9W 0.4,
No, 20 330 FNL & L,65C PEL prod, Gle2 1,601 -- 5-3/4 1,353 7% 1,200 Volume 1;553-1,601 Y. Hospah .
JOR AT ] -- 4 1,553 20 1,080 volume 0. > . : &
Ne, 21 1,650 FNL & 1,980 rdL  prod. 12/41 1,59 .- ? 1,547 40 1,360 Volume 1,547-85 Y. Hospah
s LN , o,H, .
No. 22 330 FNL & 660 prn prod. 12/41 1,396 8.3/4 7 1,553 41 1,360 Volumg 1,553.95 U. Hospah : ’ .
. LN 0., : ;
No. 23 Y40 PNL & 960 PEL prod. 12/4} 1,570 7 u». - - - 1,528.70 V. Hospah .
(ISP AR 5-3/8 1,528 75 1,200 Voluma Q.H. .
No. 24A 990 FNL & 630 FEL Prod. 1742 1,560 - 7 36 - - - 1,51252 . Hospah
LeITN-% e 5-3/8 1,312 73 1,190 Volume 0.4, )
Na. 25 G0 FSL & 990 MWL erod, 2/42 1,646 7 1,64t 50 1,420 Volume 1,621-46 U, Hospah ' ’ -
30 luNaYu 0.H, -
Ko. 27 93G FSL & 1,550 FEL . prod, 2/42 1,630 8.3/4 7 1,611 50 2,410 Volume 1,611-1,630 Y. Hospah
36~ laN=G O.H, . v
Ne, 2 550 FSL & 5508w, Prod. /62 1,753 - 1,728 75 1,380 Volume 1,728.53 U. Hospah .
I6-L0N-3 Q.H.
xa, 29 350 FSL & 5530 FwWL Prod, 9142 1,192 -~ S«1/2 1,786 150 810 Valume 1,784-92 U. Hospah '
36-LBN9W .
No. 30 SE 1/& ~ NE /4 PeA .- 1,801 - s-1/2 1,719 50 1,430 Voiume -~ . .
3o. 1AN~% . . ’
No. 30-A © SE 1/ = NE 14 PA - 1,781 - 38 1,760 50 1,450 Yolume - -
Joe 13N ’ C
No. 31 S8 L/6 - SWOL/4 DéA . 1,763 - Nnne Hole filled with mud, - - h : ]
36- LN . -
No, 32 2,970 FNL & 950 FEL 5.1, 3442 1,788 -- 5-3/8 1,770 75 1,420 Volume 1,770-88 U, Hospah
36-18N- 9 Q.
No. 33 2,310 FSL & 1,650 PEL  PaA 5/61 1,790 - 1,715 150 1,020 Voluma . T e : .
36a I8N A '
Ne, 3¢ 2,310 FSL & 2,310 FEL  Prod. L/ 4b 1,780 - 7 1,765 150 1,010 Volume 1,765-80 U. Hosp.
BN -%4 Outt.
No, 3% 330 FNL & 310 FEL prod, 5154 1,733 -- 7 Ln7 5 1,420 Voluso 1,72-32 U, Hospsh
. 36 18N9W .r 4«1/2 3 721 205 0 Cire, t0.H.
No, 36 1,650 FSL 4 1,650 FEL  Prod. 8/44 1,704 - 1,69 . - . 1,694-1,704 U. Hospah
36 185-%u f R .
No. 37 990 FCL & 990 FEL vrod, /o4 1,730 - s-1/2 1,710 150 960 Volume 1,710-30 !

36~ 1859w 0.R,

*Injection wells only,




Cpere sy
i e Well

focation

Tusaro pPebcoleum Corp.
ruspab Jand Uott So,

e,

el

Na.

o,

Vo

No.

Pa
&

*inteCiun welis only,

w8y

>

2,030 FNL & 1,970 FWL
LAY

1,980 FUL & 1,980 Fwi
1-A7N-9W

1,312 PNL & 1,680 rSL
1eI Ny

1,020 ¥SL & 1,212 FWL
Lol Pimy

330 FSL & 1,650 rwi
1o 1 7NaYd

330 FSL & 1,220 PWL
30 18N-9W

§3G ¥SL & 1,44C FEL
35 L9N-2W

330 PNL & 1,650 FCL
el INav

230 FSL & 660 FEL
3.9

563 ¥NL &
Tl N-V

L300 WL
2,310 FNL 6 4,770 FWL
S N

540 ¥SL & 2,300 FEL
3re LaN- Y

925 FSL & 2,123 FEL
o= lENaPN

Nw Lih - SW 174
Ilel8NatW

w.uwom.zrmn.»uommr
LalPN=
LaIMN-%4

3 OFSL & 2 350 FEL
3o Lataya

1,420 #3L & 2,025 FEL
36158 %

Well
SEatus

Prod,

Prod.

PSA

PeA

D&

PLA

Prod.

Iad.

Prod.

Prod,

Prod.

Prod.

T.A.

PoA

tny,

veod.

OF WELLS IN AKCA OF REVIAC
POLYMIR AUCMENTLD WATIRFLOOD
HOSPAY FLELD
HCeKTNLEY COUNTY, AW MEXICO

Date Total Hole Lasing Dara Cument Dafs
Driled Dapth, Stze, Size, Dopch, Sacks Top, How
hA L {n. {1, fc Wred ft Decermined
9/464 1,565 ~- 3-1/2 1,557 30 1,250 volume
9/44 1,558 - 5-4/2 1,551 Ep) - -
- LS ae 52 1,35 75 - .
25 1,35
6/45 1,818 .- S5-1/2 1,634 85 -
50 1,214
Lia? 1,642 No pluggling report
8/46 1,615 7-778 Sa1/2 1,579 75 1,110 Volume
8/n 1,629 12.1/2 - 8.5/8 b 50 ] Circ.
1-7/8 54172 1,64 150 662 Volume
B/46. . 1,984 - 5-1/2 1,550 38 1,210 volume
B/66 1,614 -- 51/2 1,592 53 1,290 Voluma
9/46 1,576 - 7 1,532 50 1,340 voluma
8/46 1,326 - H 1,514 50 1,330 Volume
247 2,108 13.3/8  10-3/6 131 30 0 Volume
PBL,6430R 8=3/4 7 3,105 280 1,056 volums
2/ 3.2 - 1% 10e3/4 140 150 0 Clrs.
P82,202 9 7 3,232 250 2,390 Volume
10/65 Na alnnﬂ, svailable,
v 2,130 12-1/4 8-5/8 302 200 0 Cire.
PBL, 648 7-7/8 5-1/2 1,69 w0 268 Volume
- 2,800 - 8-5/8 123 110 . 9 Volume
5-1/2 1,694 140 - ..
9749 1,631 12=3/4 8.5/8 70 * [ circ.
7=-7/8 4e1/2 1,582 140 883 Volume
9/69 1,764 12374 8-5/3 72 60 0 Circ,
7-7/8 Ter/2 1,694 150 760 Volume

Producing

Interval Producing
{3 Formation

1,557-65 . Hospah
0.4,

1,551-58 Y. Hospah
0., )

- -

1,425 U, Hospah
0.R,

1,550-84 Hospsh
Q. H.

1,592-1,614 Hospah
0.H.

1,532-76 U. Hospah
0.4,

1,514-26 U. Hospah
0.H.

,598-1,620

3,114.3,200 Morrison

1, 514a42¢8

1,582-1,631 V. Hoepah

1,6941, 744 U. Hoepsh
0.8,

Iubing Dita%

Sige, Dupth, Type of Depth,
LB Le Liniog fc Degeription
-3/8 1,533 Hons Culbereon Uninac VI

Plugged w/15 ax cnt 1,513-1,6445 30 sx cng 745-883; 10 sx @ sur
5-1/2-1in, ceg shot off @825 f¢. o

No tubing

~
B




Date Total
ordacor wWell Drilled Depth,
‘ cate o Well tocatton Scatus MY (43
Tesoro Pecruleum Corp,
Hospah Sund Uaig No, &0 & 1,050 L Inj. 11/64 1,640
Ne. 6L & 1,000 P91 Ind. 11/%5 1,715
B 1,665
xo, 62 & 1,140 WL Ini. 11/65 1,767
Thelnnend
No, 63 1,980 ANL & 2,310 FuL Inj. 11765 ), 840
3w 18NS Ps 1,770
o, 64 1,650 FNL & 660 7TL Ind, 11765 1.556
Y- leneyd . PR 1,314
Ko, 6% 950 FYL & 250 PEL tnj, 13/6% 1,746
e TN
No. b 330 TNL W 330G FEL In,»S,I, L6 1,704
1-ITN-9L
Na, 67 2,070 INL & 1,990 PEYL PLA 11765 1,636
lol NP8 -
No. &8 %90 BNL 5 2,310 FFL In}.-3,I, 11765 1,865
ELENS-
NG. 4y 2,310 FNYL & 940 FrL 1nj. 11/65% 1,790
3w loy, 94 3 1,751
xo. 70 200 #SU & 1,800 UL Inj. 811z 1,683
L ERRATE
No. Tt 1,310 FSL & 2,000 WL, Prod, 11765 1,787
S0- LaNe e
N3, 5% Iny, 5772 1,57
No. %5 rrad, 8/n 1,568
Leitiisd
2,970 FSL 4 1,650 ¥EL PéA .- 2,918
TR 0R
Na, 87 Y29 PNL & 2,290 FE; Ins. 3/80 1,590
[N ¥ ¥B 1,570
Ko, BE 1,360 L & 2,00 FEL Prod, 3780 1,720
By LV Py 1,695
No. 8V 607 PR w 1,900 FEL PLA - 7,852
JES S % A
o, 9C 2,759 FSL & 1,475 FEL Tl 8/80 1,840
2w 10N Y P 1,824

*Iojection wells only.

TALLLATION oF WEILS I AREA OF RIVIEW

POLYARY. ACCHENTED WATERIFLOOD

HOSEAM ¥IELD

HeKIRLEY COUNTY, NIM MEXICO

Hole (Casing Dats ; Cement Dats Producing

Size, Size, Depth, Sacks  Top, Jow Intarvat producing

in. in, fec, Used fe Detersined fr Formation
9=3/k 7 8 35 0 Cire, 1,559«1,601 U, Hospsh
bHelfle 4-1/2 1,640 50 1,013 [4 17

2.3/4 7 BO 35 /] Cire, 1,640.56 U, Hospah
8-1/4 h-tf2 1,715 50 1,087 Volyme ‘

9.3/4 7 76 35 [ Cire, 1,666.98 Y, Hrspah
6174 4elf2 1,766 S0 1,136 volume

9=3/4 7 30 20 0 Cire, 1,732-42 U, Howpeh
614 4e1/2 1,84 50 1,270 volua

9-314 7 76 25 Q Ccirc, 1,77%-28 U, Hom
be1/k 4=1/2 1,852 65 1,020 Yolume 1,79R.1,800

9304 7 50 35 0 ctec, 1,644.92 U, Hospah
bul/b Ael/2 1,745 e 1,119 (415

2314 7 77 35 0 Cire, 1,616-54 U. Hospah
Ged/he bal/2 1,704 40 1,230 Vo luea

4-3/4 k4 82.8 35 [ Cire. .- -
6-1/4 4-1/2 1,634 ] 1,098 Voluna %o plugging decail,

$=3/4 7 7 35 9 Clrc, 1,760.80 U. Hospsh
6-1/% 2-7/8 1,833 T 65 1,313 Voluma

G-3/4 7 82 35 L Cire, 1,696-1,7%% U, Hospsh
6-1/4 2=7/8 1,768 40 1,450 Volume
(2176 8.5/8 12 50 9 cire, 1,636.83 U, Kaspeh
7-71% 4-3/2 1,636 120 w.A9¢o volume 0.4,

9-3/4 7 75 35 L ctrc, 1,667.1, 7117 Y, #ospsh
bel/b 4el/2 1,785 30 1,160 Volume
12-i/4 ¥-5/8 70 50 [ cire, 1,536-74 U. Hospah
7-7/8 4e1/2 1,536 120 579 Volume 0,4,
12-3/4 8.5/8 102 160 Q Cive, 1,535.68 U, Hospsh
7-7/8 5-3/2 1,535 150 L50 Yolume O.H.
12-1/4 8.4/8 150 100 o Ctre. - -
Tu7/8 5-1/2 1,860 90 1,400 Volume
12174 B25/8 53 35 0 cire, 1,535.55 U, Hospsh
17/8 3172 1,590 120 1,100 VYolume
124174 b-5/8 33 35 o Cire. 1,662.80 U, Mospsh
T.7/8 5-1/2 1,9 120 1,100 Yolume

- 13-3/8 207 150 0 ctrc, - Dakota

e 9-5/8 278.3,337 325 2,400 Volume
15-1/4 8.5/8 42 35 Q Cire, 1,780.95 ¥. Hospsh

-7/8 5-1/2 1,839 125 1,020 (v 19

Tubing fisea® pacher or Sedl Assesblys
Size, Depth, Type of

besth,

dn, [{3 Lintng 4] bescripeion
2-3/8 1,515 None 1,518 Paker AD-1
2.3/8 1,629 None 1,629 Beker Do
2-3/8 1,653 Nons 1,653 Unkaows
o tubieg,

1,767 o 1,767 Baxer
2-3/8 1,349 Nooe 1,547 Baker AD-1
Tubingless cospletion using fibergless pipe.
Tubingleas completion using fiberglisss pipe.
2-3/8 1,614 None 1,615 Baker Lok-Sat .
2-3/8 1,484 None 1,488%8  Beker -br\.a.«

Pivgged v/30 ax cot 1,700.1,8605 25 ox @ 70-150; 15 ox @ surf,

2-3/8 1,521 None 1,321 baker AD~1

Plucged /10 ox e @ 7,050; 5,500; 5,100; 4,800; 3,7501 3,845 2783
ond surfece

2-3/8 1,744 Nons 1,764

Beker ADel




Socgacie 2 i a8
g M 3 - IR o
TABULATION OF WELLS IN AREA OF REVIEW ‘ FACE .
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EXHIBIT 8
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B

- . INJLCTION MELL DATA SHEET .

PO S Y WS |
Y

- UPERATOR TEXSE
Tesoro Petroleum Corp. Hospah Sand Unit
WA TOGOTAGE LOCATION STCITONH TOWHSHTT WANGL T
49 330" FNL & 1,380' FEL Sec 1 . T17N Raw
Schematic Tobular Dota

Surface Coslng

Size None K Cemented with 8X.

Joc feet petermined by

Hole size

Internediate Casing

-Size None " Cemented with ‘ sx.
Toc fect detcrmined by . .
Hole size )
Note: Csg pitted -, .
Lo krd
750 ft to - —m .
f 765 ft. Size __ 5-% " cemonted with 55 o
1 1 , _
1 T0C 1,210 - feet determined 5y _Volume
r ,‘;',t. Hole size
Note: Holes in csg )
. GL to 900 ft S
GL. Injection interval

1,550 . __ feet to 1,584 - feet
(BEEXEKZXXX or open-hole, indicate whizh

_ ’ J 5-3" @] 550' - . .
Note: Junk in open hole consisting of bottom seven feet of 2 3/8-in.

assembly.
Tubing size _ 2-3/8 lined with (none) ‘ set in a
. . , (material)
- Guieberson Unipac VI : packer at 1,531 feet.

~(brand ang model)

(or dcscr.lbe any other casing- tubing seal)a

Other Data : _
3. Nane of the .m_;ect(on Formatxon .U. Hospah

2. MName of Field or Pool (if applicablc)HOSPah Upper Sand 0i1 Pool

3. 1 this a new well drilled for injection? /7 Yes /7 No
If.n0, for what purpose was the well originally drilledr _ Drilled for oil productmn-‘,
Converted to water injection 10/20/77.

4. Has U'\c ‘well ever been pcrﬂ:ratéd in " “any other ionc(s)’ List all such perl‘nratcd mlcrv&l
snd give plugging dctaxl (sacks of cement or bridge plug(a) used) NO ;

5. GCive the dt‘lﬂ-h tu ond name °f any oveilying and/or underlying oil or gas zonea (pool ) i
this zroen.




. INJE CTION WELL DAIH  SHEET
. JNSLCTION MELL DATA SHEET .

UPERATOR v T EASE
Tesoro Petroleum Corp. Hospah Sand Unit , -
WelO nwo,” - TooTace LuCATION 5tCTTon INETHINE HANGE
58 30" FSL & 2,350" FEL Sec 36 T18N RaH
Schematic Yobulor Dato
Surfnce Caafng
S{ze 8-5/8 " Cemented with __ 50 ax.
T0¢C 0 fee® determined by Circulation
tHlole size 12-1/4
M
J ~ Intermediate Casing
. one " o1 i R
8-5/8" @ 58 size _N Cémented with , ax
T0C fect deternined by .

~

Hole size

‘ Long string

Size —4:.1/2m o Cemented with ].80 ax.
Jo0c 883 ____feet deternined oy Volume

Hole size 7-7/8 i

Total depth 1,631

Injection interval

1,582 - feet to 1,631 -  feet
Y 3 33 L or‘ppen-hole, indicate whazn)

4-%" @ 1,582°
1,582- 1 592' cement sheath perf w/4 spf.

0 @ 1,631°

'Tub.’ing size’ None lined with ' set in a
, - (material) : g

packer at ' feet.

~{brand and model)
(or dcs—cribe any other casing-tubing seal).

Other Da ta

. Name of the mJect‘on furmatxon U. Hospah » :
- 2. Name of Field or: Pool (if applicable) _ Hospah Upper Sand 0i1 Paotl L

” 3. 1s lhxs ‘0 new uell drxlled for xr\_\ectxon" 17 Yés IW No : . =

1€ no, for what purpose was the well orzg;uallx drilled? Drilled for _ » i '

Converted to water injection 11/8/69.

4. lias tixe well ever bLeen perforated in any othér zonek'('a)v List a!l such perforated mte:vr.l
and gzve plugging detaxl (sacks of ccment or bridge plug(s) used) NO —_

s, cue the depth to and aamc of siny ow.-xlqu and/or undcrlyanq 0il or gas zones (pool l 1w
thin crean, ne ) g




. INJECTION WEL. DATH
. INJCLSTVION WELL DATA SHEET

S HEET

~{brand and model)
(or" descnbe any other casmg tubing seal).

Othcr Data

UPLRATOR LtAse
Tesorg Petroleum Corp. Hospah Sand Unit
wWTLU RO, TOUTACT TOCATTON STCIToH TTERD IANCT
60 7,310" FSL & 1,050' FWL Sec 1 T17N ROW
Scheratlc Tabulor Dotg
Surface Coalng
Slaze 7 " Cemented vith 35 8X,
T0C 0 fect determined by Circulation
Hole size 9-3/4" -
Internediate Casing
-Size None n Cemented with sx.
TocC fect determined by
Hole size ' )
Long string
Size 4-3 " Cemented vnth 50 9x.
10C 1,013 " feet detcrmncd by C8L
Hole size 6-%"
‘711 R 65' Total depth ],640'
Injection interval
1,559 - feet ta 1,601 feet OA
(perforated or QuMeOOGLER indicate whizn) :
;E Sqz perfs @ 1,543' & 1,553'. Sqzd w/50 sx
1 1,559'-1,590'; 1,600'-1,601"
e ArD
‘4‘.;!" - .
d-2%‘) TD @ 1,640'
' Yubing size’ 2-3/8 lined with None set in a
. . o (material)
4-3" Baker Model AD-1 packer at i,514.67 feet.

3.

1. Nane of the injection formatlon U. Hospah )
2. Name of .Field or Pool (if applxcablc) Hospah Upper Sand 0i1 Pool
lhxs a new well drilled for 1n_|ectxon? L7 Yes X7 No
If no, for what purpose was the well originally drilled? Existing injection well.
4. Hae thc ucll ever been perforated ln any other zone({s)? UList all such perfotatcd xntervc.ls g

and give plugg:ng detail (sacks of ccment or bridge plug(s) used) No

’ vac thc dep
lmu crea.

nteo and name of any ovexlqu nnd/or underlying oil aor gaz zones (pools 3 n




. INJECTION WELL DATH SHEET
‘ INJLCTION MELL DAYA SHEET :

UPLKATOR “LEASE
AT -t
Tesoro Petroleum Corp. Hospah Sanc Unit
WLLL NO. - FOoTACT TOCXTI00 T Stcflon TOMERSHTT HANGT
61 3,640' FSL & 1,000' FUL Sec 1 TY7IN RoY
Schematle Jobular Datg
Surf
Top of 7" @ urfoce Coalng
6' below Gl. Size 7 " Cemented with 35 BX.
' T0C 0 feet determined by Circulation

Hole size __ 9-3/4"

Intermediate Casing

-Size _ None " Cemented with sx.
, 7" @ 70 T0C __ fect determined by
Hole size )

‘ Long string

Size . 4-% _ " ‘Cemcntcd with 50 gx.
ioc __ 1,087 __ feet determined >y _Volume
Hole size 6-1"

Total depth 1,6065' PB

Injection interval

t 59z perfs @ 1,626'. 1,640 - feet to 1,656 . feet
$qzd w/25 sx (perforated or ¥X¥XXo, indicate whizn)
2 Sqzd perfs 1,632-56' 0A. Drld out & reperf 1,640-56'.

An—r{ PBTD @ 1,665"
: Float collar @ 1,686'

4-%" @17]5

" Tubing size’ 2-3/8" lined with None ‘ set in a

(material)

_Baker D-A ‘ ’ : packer at 1,629 feet.-
-{brand and mcdc}) .

(or deécribe any other ¢casing-tubing seal).

Other Data
1. Name of the injection formatxon U Hospah

2. Name of Field or Pool (if applxcablc) Hospah Upper Sand 0il1 Pool

3. 1Is thxs a new we!l drilled for in;ectxon? {7 VYes IX7 No
If no, for what. purposc was the well ongmallx. drilled? Existing iknjecti‘of_; _\geﬂ .

. s
4 . .
~ A

Q-.“‘uas tha well evex' been perforated in any othcr zone{s)? List all such nrforntcd xntcr,:

and give plqumg detnil {sacks of cement or bridge plug(s) used)

5. Give the. dcpllu tn and name of any ovetlying nndlor underlying cul or qas Ioncs (pool ) m
thin crea.  NORQ




_ INJECTION WELL DATH SHEET
. INJECTION weLL DATA SHEET

UPERATOR LTAsE

Teso

ro Petroleum Corp. Hospah Sand Unit

weLL NO, TOOTACE TOCAT N SLETTON JOWHSITT TAHCE

62

1,900" FSL & 1,140" FWL Sec 36 T18N ROW

Schematie ) : Jobulor Doto

Surface Casling

Size 7 L - Cemented with 35

T0C 9 feet determines by Circulation
flole size 9-3/4"

Intermediate Casing

-Size None Cemented with

10C , fect determined by

Hole size

‘ Long string

Size 4-4 Cemented with 50
L% 1,136 __ feet determined by Volume
Hole size 614"

Total depth 1,736 PB

0.':0 .
I Injection fnterval »
1,666 - feet to 1,698 ' feet
{perforated or open-hole, indicate whizn)
t—-——— Float collar @ 1,736’
41" @ 1,764

Tubing size’ 2-3/8" “lined with ___None ' set 'n a

- i : (material) '

Unknown : : packer at __ . 1,653 feet-
~{brand and model) : i (

{or descnbe any other cas.mg tubing seal)

Other Data

“
2.
3.

4.

uaue of the injection formatxon U. Hospah

Mcnev of Field or Pool (if spplicable) Hospah Upper Sand 0i] Poo]

h‘tMs » new well drilled for injection? L7 VYes X7 Ho

}f no, for what purpose was the well ongmallx. drilled? Dm]led fOl: 0il p. roduced. '_u ;
Converted to water maectmn 4/7/59_ : » S

Has thc well ever been pcrfontcd in any other zanc(s)’ I.xst all such perforated mtct\m!s
and give plugging detnil (sacks of ccment or hridqe plug(a) used). NoO

Cive the uepm to and name of any ovetrlying nnd/or underlying o0il or gas zonca {pocls) u:
this cren. ne :




INJECLTION WELW DATH SHEET

- ' INJECTION WELL DATA SREET ' . | o

~UPERATOR ' TERSE

Tesore Petroleum Corp. Hospah Sand Urit
WCTL WO, TOUTAGL COCATION SECTIO TOHRSIT? TARCC
63 _ 1,980 FNL & 2,310" FWL Sec 36 T18N \ ROW
Schematic Yobulonr Doto
Surfoce Cnalng
Size 7 " © Cemented with 20 8x.
E 10C 0 feet detcrmined by Circulation
Hlole size 9-3/4"
Intermediate Casing
-Si2e _ None " _  Cemented with : sx,
7" 8 80' :
. T0C feet determined by
Hole size | i
‘Lﬂﬂﬂ string
Size 4-% " Cemented with 50. 8X.
o0 1,270 - feet deternmined 5y __ Volume
l Hole size 6-%" \

Total depth 1.770 PR

Injection intarval

1,732 - feet to 1,742 | feet
(perforated or Xogenshude, indicate whizn)

itk

B.P. @ 1,770

Perf @ 1,791-93'

{1

e — = ~-==] Float collar @ 1,813"
! 4-3" @ 1,843

" Yubi ize’ None lined with ' set in a
Tubing size {material}

S packer at __ ‘feet.

~{brand and model)
(or deécribe any other €asing-tubing seal).

Other Data
s 1. Nane of the anectxon formation U. Hospah
v 2. ,Nane of Field or Pool (xf applicable)  Hospah Upper Sand 0il Pool .

3.. P thxs a new vell drilled for 1n4eclxon’ 1_7 Yes X7 No
7- If no, for what purpose was “the ‘well originally drilled? Dr1119d as oil prodycer.
Converted to m,]ectmn 7/15/69;

4. Has thc well ever been perforatcd ln any ather zonc{a)? List 311 such pérfarated intervsl
and give plugging detaxl (sacks of cecment or brxdge plug{s) used) No _ : SR

1

D Giva the dep h to and name of any ovc!lylnq and/ar undetlying 0il or gas Zoncs (nnol:) xn
. thtn erea. e




INJECTION WELWL DATSH S HEET . o 4

. INSLCTION WELL DATA SHEET ' .

|
TUPERATO® ' TEASE ,
Tesoro Petroleum Covp. Hospah Sand Unit
We(L "NO, TooTacl LtuCATion SCCTI0H TOwiSHIT TANCE ]
64 1,650' FML & 660' FEL Sec 36 TI8R ROW" -
Schemat!c Yabular Dalo

Surfnce Cnaing

Size 7 . Cemented with 25 Bx.
Toc 0 -~ _ fect determined by Circulation

Hole aize g-3/4"

Intermediate Tasing

-Si1ze  None % Céemented with : X

* ‘ T0C feet detcermined by

Hole size

‘ Lono string

Size 4-% » Cenented with 65 sX.
10cC t,020 - feet deternincd by Volume
Hole size 6-%" :

Total gepth 1,814 PB

A7 @76 .
Injection interval

1,774 - feet to 1,800 o feet
(perforated or MEENXXXK, indicate whizn)

3 Sqz perfs @ 1,763-64', 1,768'. Sqzd w/50 sx.

4-%" @ 1,852'

2-3/8 . ' None

"Yubing size’ lined with ) set in a
’ Bak . (material) ,
aker ) packer at 1,767 . feet.
~{brand and model) : . R
{or describe any othcr casing- tubinq seal).

Other Data

l.
2.
3.

Hanc of the injection formation U. Hospah

Name of Field or Pool (if applicable) Hospah Upper Sand 0il Pool

Ia this 8 new uell drilled for Sn,)ectxon" L7 Yes: ¥ No

s no, for what purpose was the well origxnallx. drilled? Wn

Hias the uell ever been pcrfo?ated ta any other fonc{a)? List all such perforatcd mtuvsl
snd give plugging deta“ {(sacks of ccaeant or brldge plug{s) used) No

E I
;oad

Cive the deplh to nnd onme of any overlying and/or underlying oil or 9as zonca (PWL-) gL
thic crea. ne i




: . NVJhCTmN WELL DRDATH SﬂEET
° ‘ TINJICTION WELL DATA SHEET .

T UPERATOR ‘ TEASE
Tesoro Petroleum Corp. Hospah Sand Unit
WELL w0, TOOTAGE LOCKTTON SCCTTUN Tunsnly HANLE
65 990' FSL & 250' FEL Sec 36 TI8N ROW
Schematle Yobulnr Onto

Surfnce Coninq

Size 7 K Cemented with 35 ax,
ToC 0 feet determined by Circulation
Holo ulze 9-3/4"

Intermediate Casing

-Size None " ' Cemented with . X,
. Tol ) fect determined by
Hole size i

Long string

Size 4= " Cemented with 50 sx.
fo] 1,119 - feet determined Sy C8L
Hole size 6-%" - !
k 7“' o 70° . kTotal‘ depth 1,746 |
‘ Injecti-on iﬁterval , )
1,644 . - . reet to 1,692 "~ feet

{perforated or SFEXINGK indicate whizn)

uy
HY

4 3 AR

A’Iubing size’  2-3/8" lined with None : ' set in a
(material)

Baker Model AD 1 : packer at 1,547 feet.
-~{brand and aodel) .

{or descnbe any other casxng—tubmg seal).

Qther Data - : ' ) .
1. Rame of the xnjectlon formation U. Hospah
2. 'Name of Field or Pool (if applicable) Hospah Upper Sand 0il Pool

3. 1o this u new well drilled for in;ect:on" {7 Yes fas No
1f no, for what purpose was the well originallz, drilled? _Existing mjectlg_n__ug_u.____

Hae the well ever been perforated in any other zonc{s)? List 3ll such perforated mterv
and nge plugging dctail (sacks of ccacnt or bridqe plug(a) used) No

Cive the depth to end name or any ove:lqu and/or underlyinq oil or- ga: umes (pocl ) e

this csrea. _None




INJE CTION WELL DRATH S HEET

L v o ‘ INSIETION WELL DATA- SHEET ‘

UPCRATOR TEASE .
Tesoro Petroleum Corp. Hospah Sand Unit
WCLU N0, . TOOTAGT LeCATTOoN SCCrIToN . Tonksule RANGE
69 2,310 FNL. & 940’ FWL Sec 36 T18N ROW
Schematlce LﬂkﬂlﬂlLil ata

Surface Conning

Size 7 . © Cemented with 35 ax

To0C 0 fect deatermined by Circulation
Hole size 9-3/4

Intermediate Casing

-Size None " . Cémented with : sx.
¢ 7" @ 82" roc fect determined by
- Hole size )

-Lonq string

Size 2-7/8 " Cemonted with 40 sx.
j0C 1,450 ___fect determined 5y Volume
Hole size 6-4%" *

Total depth _ 1,75] PB

Injection interval

1,696 - - feet to 1,734 reet
(perforated or RARRxhgkR, ilndicate whiin)

11l
1 LLLE

PBTD @ 1,751

| 2-7/8". @ 1,788 | _ *
TD @ 1,790 - .

completlon us1n% fiberglass pipe.

“tubing size Jubingless lined wit set in a

. (material)
_None ' packer at feet.
“ibrand and nodel) ;
(ur descr!be any othker ¢asing-tubing seal).

Othcr Data

X, Naae of the injection formation - U, Hospah
2. Name of Field or Pool (if applicable) Hospah Upper Sand 0il Pool

3. 1Is th!s s new well driiled for iagection' L7 Yes f]? No
i : : It no, for what purpose was the well criginal!x, drilled? Existnm mJechon_ugJ.

o

A. Hase thc well ever beea perforated in any “ather zonc{a)? List all such oerforaled xntetvaln
and give plugging detan (sacks of ccment ar bridge plugl{a) used) :

%. Give the depth to wnd nnec of any avexlqu and/or underlyanq oil ot gas zonea (pool ) :
this srea. ' . !bne




INJE CTION WELL - RDATH- SHEE.T

e ' | Q INJCCTION MELL DATA  SHEET ®
T UPERATOR ; TEASE }
Tesoro Petroleum Corp. Hospah,Sand Unit
WCLL WO, TOOTAGC LUCATION StCTTun Todhsufp WANGE
70 800' FSL-& 1,800' fl Sec 36 Ti8H RIW
Schematic Yobulor Data

Surface Cosing

Size _ 8-5/8 K - Cemented with 50 8%,
yoc a ' feot determined by Circulation
Hole size 12-%

Internediate Caslng

8-5/8"@ 72" -Size None LI Ci:m;nted with . . 6x.

: T0C feet determined by

Hole size

-Lonn string

Size 4-% " Cemented with 120 sx,
Toc 1,060 - feet determined by Volume
Hole size 7-7/8" .

‘Total depth 1,683’

Injection interval

1,636 . - feet to 1,683  feet
CPeeXBIXXEE or open-hole, indicate whaizh)

4-3" @ 1,636'

" Jubing size’ 2-3/8 lined with None ] set in a
. (material)

Béker Lok Set B : packer at 1,618 . feet.
-{brand ang model) - .

{or describe any other casxng tubing seal).

Cther Data
1. Nane of the injection formation U. Hospah

2. Name of fxeld or Poal {if applicable) Hospah Upper San’d'Oﬂ.‘?oo]

3. 1s lhis 8 new uell drilled for injection? L7 VYes ﬂ No

-

If no, for what purpose was the well nrigina;lx_ drilled? _Existing injection well.

A, Hu the well ever been pcrfontcd in any other zonc{s)? List all such perforated intcrvsel
and give plugging detail {gacks of ccment ot btidge plug(s) osed) No

-

- . GCive the depth to nnd name of any ovcxlqu and/or underlying oil or gas 20nca (pool ) H’
 hin crea. None




INJE CYION. WELL DATH SHEET

— IRGLTTION Werl DAYA SKEET .
UPERATOR - LEAse ‘
Tesoro Petroleum Corp. Hospah Sand Unit ,
T¥ITTHDS TGOTALC COCXTTON STCTTOR ) TOWHSHIP MANGE
84 1,475' FNL & 2,600' FWL Sec 1 ; T17N ROW
Schematie : Tobulor Data

Surface Cosing

Size 8-5/8 K Cemented with 50 ax.
ToC 0 : feet determined by Circulated
Hole size 12-%"

Internediate Casing

8-5/8" @ 70' -Size ___ None " . Cémented with - sx.

T0C fect determined by

Hole size

-l.onq string

Sizc 4-% r Cemented with 1720 ax.
ToC 879 - fect determined by Volumo
Hole size 7"7/8“ . ) ’

Total depth 1,574

Injection interval

1,536 -~ ° feet to 1,574 ; feet
(xwonoxxxxu or open- holP, 1nd1r‘ate whizh)

4-%" @1,536' o B |

™ @ 1,574
" Tubing size’ 2'3/8" lined with __ None < Iy ' set in a
. ] materia ’
" Baker Lok Set : packer at 1,488 feet.

~{brand and model) ,
(or descnbe any other casxng tubxng seal).

Other Data )
1. Nane of the injechon fonnatxon U. Hospah

‘2. Nsame of Field or Pool (if applicadle) ___Hg_snah Upper Sand 0il Paanl
3. !s‘this 8 new well drilled for injection? L7 VYes X7 No

If no, for what purpose was the well o'riginallx, drilled? Exi

" Ham the well ever been perfontcd in any other zone(s)}? UList all such perfnratcd mtct
and give plugging detail (sacks of cement or hridge plug{s) used) .

Givc thc dcpth to nnd namc. of sny ovc;lqu .-md/or under!yan oil or g+ zoncs (pools) an
thic crea,




. R 1 _-— N Nt n e T A -ffﬁlvu' : c oe . . A
;{/f/';. , : Qr. MURIUt ML DaYA - i ’ ’
OFi%AYON, T LUAST .
+ Tesoro Petroleum Corp. Hospah Sand Unit
WELL NO. FOOTAGT TOCATION SECTTON TORRSITTP ARG
a7 : 925' FNL & 2,290' FEL Sec 1 TI7ZH - " Q94
Schematic | - Tobulnr Doto

4/‘

Surfnce Cosing

Slze 8-5/8 " Cemented with 35 8 x

Toc 0 feet determined by Circulation
Hole alze 12-5"

Intermediate Casing

’ Size None " . Cemented with ax.
‘.,. k 8"'5/8" @ 53 T0C - feet detcrminevd by
) Hole size : -

Long string

Size 5-% " Cemented with 120 sX.
. 1oc 1,100 feet determined 5y _ Volume
Hole size 7-7/8"

_Total depth ___ 1,570 PB

In_jection 1nterval

1,535 feet to 1,555 feet
{perforated or opegetiodex indicate whizn)

X
X

[TRTT
THITY

5.
8 e
..c ‘.

5-%" 2 1,590

2-3/8" lined with None : . set in a

(material)

Baker Model AD 1 packer at 1,521 feet.
{brand and model)

(or describe any other casihg-tubing seal).

Tubxng size’

Other Data )
1. Name of the injection formatxon U. Hospah ’
2. Name of Field or Pool (xf applicable) Hospah Upper Sand 0il1 Pool

'S. 1s this a new vgell drilled for injection? /7 Yes A7 No : i
" 1f no, for nhat>putpo:e was the well orig{nany, drilled? Ex1stmg m_)ectmn u_e_’ll

" &« Has lhe wcll ‘ever been perforated :ln any othcr zonc(a)" List all such perfnrated mtetval: -
end give plugging detail (sacks of ccment or bridge plug(s) used) ) ‘

civc the depth to nnd nome of wny over lyinq and/or undcrlqu oil oy gas zoncs (pool..) AR
th:n STrR. .




. JINJE CTION WEW DATH SHEET
‘ INRJECTION WELL DAYA SHEET ‘ .

UPERATOR TEASE

Jesoro Peiroleum Corp. . Hospah Sand Unit
“WCLC RUS TOOTAGC COEATION ~ SCCTTGN TORHSHTT ARG

90 2,390" FSL & 1,475' FEL Sec 36 T18N RGY

Schematic

Surface Cooiny
s1ze _8-5/8 Cemented with 35
T0cC 0 fect determined by Circulation

Holx ajze 15-4"

Internmediate Casing

-s4ze __Nere Cemented with

yocC ‘ fect determined by

~

Hole size

»

Lona striaqg

Size 5-1; n Cemented with

yoc 1,030 " feet determined by

‘ 8-5/8" @ 42' Hole size 7-7/8"
Total depth 1,824 PB

Injectian interval

1,780 . feet to 1,795
(perforated or XXEXX¥XK, indicate whizh}

5-4" @ 1,839

‘fubing size’ 2-3/8" lined with None
. {material)

Baker Model AD-1 - packer at 1,744

~{brand and model)
{or describe any other casing-tubing seal).

~ Other Data

1. Name of the injection formation  U. Haspah
‘2. ‘Name of Field or Paol (if applicable) _ Hospah Upper Sand 0il Pool

3. Us this o new well drilled for injection? /77 Yes I¥ Na

If no, for what purpose was the well originally drilled? Existing injection well.

»”

ﬂap'iée well ever been perfarated in any other zone{a)? List a1l such ?s;tvratsﬁ'iqtﬁtw
sad glve plugging detzil (sacks of cement or bridge plug{a) used) __No ‘

P

=

Cive tho l“‘t“_"_"r!;‘epnd name of any ovetlying and/or Qnggﬁﬂvq 0il or ga+ zenca {pe

Lhis cren,




. ; o . lNJEﬁJﬁON WELL DATH S HEEY
o . INJLCTION WELL DATA SHEET . .

T UPERATOR TEASE
Tesoro Petroleum Corp. _ -Hospah Sand Unit
WECU WU, TOOTAGU LOCRTTOA ] STV TON TOWISHIT TRIGE
9] 1,790" FSL & 2,460' FUL Sec 36 T1sN R8H
Schematic " Tobulnr Dotn

Surface Cosing

Sizae 8-5/8 » - Cemented with 35 TR
T0C 0 : fect determinad by Circulation

Intermediate Casing

Hole size 12-4" . !
1
|

-Size None " . Cemented with - 9%,
‘ . : |
T0C fect determined by
- |
Hole size

.

'Lonq string

Size 5-% " Cemented with 125 ax.
T0C 950 ___feet determincd 5y Volume
Hole size 7’-7/8” ’

A' A 8-5/8" @ 42 Total depth 1.742 PB | B

Injection interval

1,709 - = - feet to 1,724 P feet
(perforated or yopenehriz, indicate whizn}

X
LU IXI

i

TEEN 5-u e 1,764 : o ‘ .‘

" Jubing size’ 2-3/8" lined with None set in a
L B : ~{material) ;
Baker Model AD-1 B} ‘ ' packer at 1,680 fect.

~“{urand and wmodel)

{or descrive any other ¢asing-tubing sesl),
Qther Data
' U. Hospah

1. Name of the inject‘idh formotion

2. Mame of Field or Pool (if spplicable) Hospah Upper Sand 0i] Pool

S. lglthis a'new well drilled for injection? __1'7 Yes _/__7 No -
" 1 no, for what purpose was the well originally. drilled?

A, u#.- gi:e well ever been perforated in sny other zone(a)? List all such perl'a‘rbt‘éd interve
and give plugging detail (sacks of cement or bridge piug(s) used) SRS

- s

g‘l‘:e the dopth to and’nime of nny oveilying and/or underlying oi) or gas rones {pools) 10
"e erea. ) , ' : : et

S N S T NN cn i T




INJE LT ION WELW DATH SHEEY

g ' ‘ 0 imsceTion wetl vata SEeT (@
—UFLRATOR [EXSE
Tesoro Petroleum Corp. Hospah Sand Unit .
WELL N, TTTOUTAGT LOCATION stCiTon ronnsHlE HARLE
g2 700" FSL & 1,850' FEL Sec 36 T18N RolW
Schemalle Jobulor Dotg
Surface Casing
Size 8-5/8 " - Cemented with _‘§§_______"ax.
ToC g fect determined by Circulation
Holc size 12-%"
Intermediate Casing
-size None T m . Cémented with sx.
Toc fect deternmined by
Hole size
Lnng string
Sizg -1 n Cemented with 125 sx.
70C 850 ' “feet determined Sy  Volume
Hole size 7-7/8" ; _ ot
Total depth 1,636 PB '
1 ‘ .\ ' Injection interval . - )
8-5/8" @ 42
: - 1,604 -~ feet to 1,619 ’ feet

{perforated or Xp%dxX¥X¥¥ indicate whicn)

i
By

G0 5-4" 8 1,658

" Jubing size __2-3/8" lined with None ] _ set in a
; . {material])

‘ Bakei‘ Model AD-1 A packes ot 1,590 oot
{' ~{brand and model) . - -

(or descrsbe any other casing-tubing seal).

Other Data
1. Name of the inject{on formation U. Hospah

2. Moaesof Field or Pool (if applicable) _Hospah Upper Sand 0il Pool |
‘J. s this 8 new ;ell drilled for in;ection’ L7 Yes K7 Mo

/,If no, for what purposc was the well or:ginalln drilled? Drilled for oil prgdu;:]nn. e
Converted to injection well 6/81.

line thc well ever been perfarated in ony other zonc(s)? List all such perrnrctcd xntcrvsi
‘snd give plugging detail (oacks of cement or brldge plug{s) used)

Give the dcplh tu and aanc of any evetlying and/or underlying oi} or gas zonca {pools) 1n
thi; eren.  None , : o ;




INJELTION WELL DRATH SHEE)

- ' O INACCTION WELL DATA SHEET
UPERATOR " TEESE
Tesoro Petroleum Corp. Hospah Sand Unit
wilt na, TooTAGC LOCATION _ SLCTTON Towisnly JANCE —
93 770" FNL & 2,010' FUL . Sec 1 TI170 ROW
Schematice Tn!:tLLrLr;Pntn

Surfnce Casing

Sfze 8-5/8 - Cemented with 35 Bx,
fcce 0 ‘ feet deternlned by Circulation
Hlole size 12-4"

Intermediate Caslaq

-Size None " . Cemented with sx,

b T0C ' feet deternined by

Hole size

'Lonn string

Size §5-% n Cemented with 125 sx.
10C 950 - feet deternined Sy CBL
Hole size 7-7/8" !

‘Total depth 1,584 PB

A b 8-5/8" @ 23"

Injection interval

y - 1,540 - - feet to 1,560 - feet
. . R » : (perforated or xxerekodes indicate whizn)

T
LLLL)

2Eh s e 1,604

"Yubing size’ 2-3/8" lined with None - set in a
s ~ , (material)
M ’ Baker Model AD 1 ) packer at ],525 feet.
' ~(vrand and model) - : :

(or des:nbe any other casing- tubxng seal).

.Other” Data
1. Name of the xn;ection formation U. -Hospah
2. Naame of Field or Pool (if applicable) HOSPah Upper Sand 01] POOI

3. !s-ghis @ new well drilled for injection? /77 'Yes LX7 No

1€ no, for uhat purpose was the well brigina!ly. drilled? Existing mjeCt"cm we]l

A. ‘Has tho well ever been perroratcd In' any other zone(s)? List 311 sich perforated mterm.
and give plugging dcta;l {sacks of cement or bridge plug(n) used) No

-

'S. Give the depth ur,ae"nd namc of any overlying nnd/or underly:nq oil or qas zanca (pool:) mn

. Uus STVn. -




L . , , INJE LTION WELL DRTH SHEEY
S @ huccrion welL para speeT ‘ .

PERATOR ' LEASE
Tesoro Petroleum Corp. : Hospah Sand Init
wWell RO, TOOTAGE COCATIUNM SCCTTon Tunhisily HANGL
94 2,550' FSL & 2,400' FuL Sec 1 T17N RaY
Schenmatic . Tabular Dnla

Surface Caninn

Size 8~-5/8 . - Cemented with _ 135 8x.
10C 0 : feet determined by Circulation

Hole size _ ]12.L%

Internediate Casing

-Size None " . Cémented with ~ ax.
: , T0C feet determined by

Hole sfzre

'Lonq string

Size 5-% " Cemented with *ﬂwm12$~_w_*_sx.
T0C 850 " feet determined by Valume
Hole size 7-7/8" . _ ) i
. Total deptn 1,602 PB R
1 L 8-5/8" @ 42" . Injecti.on interval , '
' 1,516 -~ reet to _ 1,536 : feet

{perforated or gpetxRodey indicate whizh)

(TR
RiLl

S5 50 @ 1,634

" Yubing size’ 2-3/8" lined with None ' set in a

L . : (material) i '

Baker Model AD-1- - packer at 1,500 feet.
--({brand and model) .

{or descr:be any other casing-tubing seal)

Other Data SR 35'-

1. Name of the 1n;ection formation U. Hospah
2. Neme of Field or Poal (if applicable) Hospah Upper Sand 011 Pool

3. Is this a new well drilled for inJectxon? L7 Yes / X7 No

If no, for what purpose was the well or:ginallx drilled?

4. Has thc well ever been pcrforated in any other ‘zone{s)? List 31l such perforated intctvsla
and give plugging detai! (sacks of ccment or hridge plug(a) used) No

S. Give the depth to and namc of any. ovcxlyinq and/or underlyan 0il or gasz zoncs (puo!:) :u
this cren. None
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EXHIBIT 9

TYPE L0G

HOSPAH SAND .
McKINLEY COUNTY, NEW MEXICO

Date L 2-2-71 ! | , ol V] W S s IEINT T M J\,(.{ RN
e —— R w NN T LSRR EE DY M PR .
SepthemDriijer 3249 0L RY .
Depth—tlogger 3222 L ,
.,.,...L,obuﬁeé 3241 = .
.Ob.(oa _:?M‘u_ : M»v i T8 T AT VT e 1300 60p 1700 1800 1900 2000 200
cf:wﬂn.\:.r.; 12.3/4 wno 3 .r § (feddem (7 w @
1 : H i :
B < 1 i K B BES SR S e - -~ e Il R s B — = pomr | — 4|.I|.'?4L e B N s L 0 =
B ] 1 - -
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EXHIBIT 10

INJECTION WELL PERFORMANCE
July, 1982

Hospah Sand Unit
McKinley County, Mew Mexico

Average Average Cumulative
Inj. Rate WHP , Injection,

BPD psig C bbbl

164 742 170,405
640 30 5,304,468
375 402 6,626,600
1,050 728 4,149,091
405 120 1,353,598
342 656 1,591,052
652 638 . 3,668,576
380 688 2,461,922
22 734 1,523,601
566 413 2,628,094
703 272 3,959,348
614 238 523,758
385 246 288,216
548 330 322,136
395 278 169,305
349 16 - 314,180
549 | 324,275
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CORE LABORATOIUES, INC,
Petrolesm Kescrve Engineering
DALLAS. TEXAS

WATER ANALYSIS
‘ Page 1 of 2

. File _ IWTL-7117
Tesoro Petrolcum _
Company_Corporation __ Well Name__Water supply well Sample No. 1
H ospath and
. 7 : -,
Formation __1Noec ryson _Depth__3/00 -3 200 . Sampled From unit 532
Location _ Field | — County " State
- Date Sampled. : _Date Analyzed __3-11-71 —Analyst___. RAL
. . 0.9993 @ 60° F.
Total Dissolved Solids__T14____mg/L calculated ___ Specific Gravity___ 0. 9965 @ 14 oF
Resistivity 3+ 097 ___ohm-meters @ .74._oF. _measured Hydrogen Sulfide__absent i}
pH .05 @ 76 - 4
- 77 * Constituents megq/L . mg/L Constituents meq/L mgL
— Sodium 10019 234 . Chloride o 0.27 . . 9.7
Calcium ’ 0.24 4,8 . Bicarbonate 3.51 214
Magaesium 0.03 0.4 _ Sulfate 6.12 294 {Grav.)
Iron : Ot 01 Oo 33 . Ca{bﬂnuc Oc 57 17
Barium 0.0 0.0 (Grav.) Hydroxide 0.0 0.0
20 13 10 5 0 5 . 10 15 20
1ll]‘l‘0'lll?‘|ll‘lllll Ullllllllﬂlllllllllﬂl |lllllil|llllll’ll'llill l"llllllllll“ll"‘ll" cl 1 o

10 Na  prajupupunjy ooy gy |"|""l";'x{
1 a hm]uullml;mlun oo uulﬂu[uu[nfﬁlu il U uu[uy}u:s||{|llzmuiulzm}mi]uu[fm 'm]uu[ui:]mqmn ucg."‘ 1

1 Mg “““]'“!““M“‘“"k‘?i‘“"’“‘l““ uu]mx]sm[uu[unLiu]xai:x_[n':s;lll’mlun nniuukni}uu{mn

l | P‘ MM&J‘&MH‘M Imlmn‘uulmshu hmluu‘nnhmlam

mlnu]imjlmllillll;§llllli]!fullwﬂ%il[!ililﬂﬁlfl“!!;al 504 ig

fondossdeuddan -mumluulomlmlAuA : bauiambm'uulmr'mﬂnuj CO,
Scale: meq/L e ’

i

~ ® All analyscs except iron determination petfurmed on 1 Altesed sample.

-
ok R g T R

o
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yy REPORT OF .

NALGO - WATER ANALYSIS
Compezny T‘Q_f\’ NQ,CO oL Co. Date Nov 3, \q ZO
: = Analysis No,
Sainpling Date  NOV B \q9%0
TTRNNRCLO Hos PAH Date Sample Rec’d.

Sample Marked ERes H.0O well - <pvem Loles Sond

DISSOLVED SOLIDS RESULTS AS COMPOUNDS
Cations mg/l meg/! - mg/l
Sodium,Na (Cale.) ............. L8, 23, asNaCl.......
Calcium, Ca....covvvvinneunnen L [ 2\ O‘Lé asCaCO3 ..... e |
Magnesium, Mg .........covnnnn I ’ 5 Y \ asCaCO3 ..... b
Barium,Ba ....vvvnirnnnnnnn ‘ O 'C) asBaSO4 ..... o
.TQTA\. MRD‘\KSS - a » .~ .\ L N . « . . . . TN« &3 ( G.C % a - P 9

Cations Total ............... 7 15.3 33,8
Anions
Chloride,Cl......... e, - 48.b | asNaCl....... 80
Sulfate,SO4 ..vvrvernnennnn. 80 20.4 asN2;S04 .... 1450
Carbonate, CO3 .......ueeen... ‘ PR 1,0 asCaCO3 ..... s3
Bicarbonate, HCO3 ............. LLS. b {1, 0 asCaCOy ..... 5;‘8 |

Anions Total ................ {7284 23.8 |

Total Dissolved Solids (Calc.) ... 2503.7 ‘ |
TotalIron, F& .cevvvrvvnnnnnn 6.5 asFe......... 0.5
Acidity to Phenolphthalein, CQ, .. : O asCaCOy ..... O
OTHER PROPERTIES ~ CaCOy STABILITY INDEX
' PO Y @ 1°F.

i i 3 ‘ @120°F.
@160°F. ’
Method of Stiff & Davis

nalco cHeEMICAL coMBARNY

VISED CHEMICALS
P.O.80X% 87 .  SUGAR LAND, TEXAR 77478
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~ EXHIBIT 13
PERMEABILITY DISTRIBUTION

UPPER HOSPAH SAND
HOSPAH. SAND UNIT
McKINLEY COUNTY, NEW MEXICO
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{1} Mack, J. C. and YWarrern, John:

EXHIBIT 14

COMPARISONS OF POLYMER >cm3mzqwc WATERFLOODS

Field Sage Spring nw.ﬁdv mﬁmzmxﬁﬁmv zmmﬁAmv oxﬁmv
Unit "A" Ranch Semlek
County Natrona ,f.nwavcmAd Crook Campbell
State Wyoming Wyoming Hyoming Wyoming
Formation Dakota Minnelusa Mirnelusa Minnelusa
Porosity, percent A 13 16.2 20 18.6
Permeability rance, md 1 - 281 6 - mmo 5-4,040 1 - 3,200
Permeability variation 0.82 0.625 0.81 0.85
Mobility razin 2.5 1 8.5 | 2.5
Oriainal o1l in place, STB/acre-ft 628.8 908.9 1,109.1 1,028.0
Process CP/AP/1SG AP CP/AP CP/AP/ISG
Ultimate recovery
Waterflood, STB/acre-ft. ) 304.1 261.6 446.4 418.9
Chemical flood, STB/acre-ft 329.5 189.4 394.9 383.8
Tncremental, STB/acre-ft 25.4 72.2 51.5 35.1
0.C.I.P. 4.0 7.9 4.6 3.4
Notes: CP - Cationic Polymer
AP - Anionic Polymer
ISG - In-Situ Gelling

at the Rocky Mountain nmogo_mg Meeting of SPE, £i1lings, MT. ﬁzmz. 1982).

IR LY TS

h ~ o, M nmmnmr TnabwmTmmrr Tamiamisma NS P, e M Donsmmrn wrnm mmo

f P A N M AT ST .

:m_:_zmv

Campbell

Wyoming

Minnelusa
22.5

1 - 3,000
0.76
17.3

1,271.9

CP/AP/1SG

N.A.
N.A.
108.9
8.6

Kummerfeld(2)

Crook
Wyoming
Minnelusa
_mfm
15 - 950
0.7
18.0
842.0
CP/AP/1SG

273.8
222.1
51.7
6.1

_Hospah

McKinley
New Mexico
Gallup
24.7
2.7 - 6,145
0.60
7.4
1,246.5
CP/AP/1SG

386.6
3960
9.4
0.8

“Performance and Operation of Sage Spring Creek Unit 'A’, Natrona County, Wyoming" , nuoms SPE 10876 presented




The following
CASE 74836
CASE 76357
CASE 7688:

CASE 7690:

CASE 7679:

CASE 7680:

CASE 7691:

- “u'{be\ HALl STATI LANT
SANTA FE, ?'E'.s‘ MEXIZO

wiil he heard befora Richard L, Stacets,

Jases

{n the matter of the hearing called by the Ci{l Conservation Division on its own zotion 1o pernmit
fnergetics Corporation, United Stotes Fideliry and Juaranty Company, and a1l other interested parcties

to appear and show cause «hy the Hanes Corporation Weil No. !, locatad in Umit F of Section 3, Iownship

24 South, Range 2 East, Don Ara Ceunty, sheuld not be plugged and sbandened in accordance with a Division-
spproved plugging progran.

dppiication of Amoco Producticn Companv for salt water Jisposal, Union County, New Mexico.

dpplicant, in the above~styled cause, seeks authority to Jispose of produced salt water into the
_Glorieta furnation in the perfovated interval from 1718 fe2t toe 1730 feet in its former State FI Well

Ne. 2 (2634 362P) located H60 feor fron the South line and 1320 feer from the fast line of Section 16,

Township 20 Noerth, Range 34 Eas:.

Application af Mouatain States Petroleus Corporation for an unorvthedox gas well leocatisa, Chaves Councy,
New Mexico. Appiicant, in the above-styled cause, seexs approval feor unorthedox locaticn of a well
to be drilled 990 feet from the Ncrth and East lines of Section 19, Township 15 South, tast,
Buffalo Vallev-Fenn Gas Pcol, the N/2 of said Seczion 19 to be dedicated to the well.

the

Range 28

Application of Iesord Pecroleum Corporation far a tertiary oil recovery project, Mexinley Cr.nty,
New Mexico. Applicant, fn the above-styled cause, seeks svthovrity to coavert its Hospah Sand Unit
Waterflood Prqgect to 3 polymer-augnented watevrtflcod and, pursuant to Section 212.78 of the U. S.
Department of Energy Regulations and Section 4993 of the Internal Revenue Code, seeks certification
of said ovroject as a qualirfied tertiary oil recovery profect. -

Application of C § X Petroleum, Inc. for compulscry poeling, lea County, New Mexico.

Applicant, in the above~stvled cause, seeks an order popiing all mineral intevests in the “eansylvanian
formations underlying the E/2 $W/4 of Section 27, Townsmp 16 South, Range 37 East, Casey-3trawn Pool,
to be dedicated to a rell to be drilied at a standard location thereon. Also to »e censidered wiil

be the cost of drilling and completing said well and the allocation of the cost thereof as well as

.

actual operating costs and charges for supervision, Jesignation of applicant as operator of the well

and a charge for risk involved in drilling said well.

{Continued from September 15, 1982, Examiner Heariag)

Application of ¢ § X Petroleunm, Inc. for the amendment of Order Vo. R-4857-a and for compulsory
pooling, Lea County, New Mexico. Jdpplicant, in the above-styled cause, seeks the amendment of
Division Order No. R-4857-A to provide that the lands pooled by said order shall bde the W/2 SE/S

of Section 27, Township 16 South, Range 37 fast, dedicated 2o its Shipp 27 Well No. % located ia
Unit O in said Section 27. Applizant, further seeks an ovder pooling all mineral interests in the
Pennsylvanian formation underlving the £/2 SE/4 of the aforesaid Section 27, o be Jedicated to a
well to be drilled in Unit P of said Secticn 27. Also to be considered wiil be the cost of drilling
and completing said well and the aliocation of zhe cost thereof as well as actual operating cescs
and charges for supervision, designation of appiicant as operator of the well snd a charge for risk
involved in drilling said well.

(Continued and Readvertised)

Application of Unichem International, Inc. for an ‘exception to Jvder No. R-3221, Eddy Cotnty, New Mexico
Applicant, ia the above-styled cause, seeks an exception to Order No. R-3221 to parait tae commercial
disposal of prcoduced drine inte several unlined surface pits located in Section 2, Toenship 23 South,
Range 29 Fast.

Application of Dugan Producticn Corperation for compulsory pooling, San Juan County, New Mexico.
Applicanc, in the above-styled cause, seeks an order pooling all aminreral interests in the 3asin-~Dakota
Peol underlving the W/2 of Section 5, "owuship 24 North, Range 9 West, to be dedicated to a well to be
drilled at a standard location thered.. Also to be considered will be the cest of drilling and completing
said well and the aliocation of the cost thereof as well as actual operatiag costs and charges for super-
well and a charge for risk iavolved in drilling said

vision, designauo'x 3f applicant as cperator of the
well.
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1982, Exanminer Hearing)

Corperation £atv an unorthodox gas well location, Chaves County, New Mexico.
ed c3use, seexs approval for the nanorchodox location of an Ordovician gas
froo the North line and 9%0 feez from rthe Fast line of Section 13, Township

Application of €idola Enery
Applicant, in the abovae-sty
well to e drilled 330 fe2
5 South, Range 27 Fast, the £:0 2f 33ld Sectien 13 to be dedicated to the well.

{Contipued from Seprember 15, 1982, fxamiser Hearing)

Application of Cibola fnergy <orporatisn for an unorthedox gis well locatieon, Chaves Ccunty, New Mexico.
Applicant, in the above-stvied cauce, 3eeks approval for the unorthodox location of a Mississippian gas
well drilled 330 feet {rom the North line and 330 feet from the West line of Secticn 34, Township 11
Scuth, Range 28 East, the W/2 of satd Section 34 to te dedicated o the well.

CASES 7694 and 7695: ApplicatZon ¢f Depco, Inc. for compulsory pooling, Chaves County, New Mexico.

CASE 7696:

Applicant, {n each of the following two cases, seeks an order pooling all nineral interests
from the surface dewn threugh the ibo formation underlying the lands specified in each case,
each to torm a4 standard 160-acre gas spacing and proration unit to be dedicated to a well

to te drilled at a standard location thereon. Alsc to be considered in edch case will be the
cost of drilling and cotipleting said wells apd the cllocation of the cost thereof as well as
actual operating costs and charges for supervision, designation of applicant as overator of
the wells and a charge for risk involved in drilline said wells:

CASE 769&: NW/4 Sectian 21; and
CASE 7695: NE/4 Section 21
Soth in Township 5 South, Range 25 East.

Apnication of Arco 0il and Gas Company for ccmpuisory pooling, Lea Couaty, Yew Mexico.

Applicant, in the above-styled cause, seeks an ~rder pooling all nineral interests in the Mississippian
through Eilanbuvger formations vuderlying the =;2 of Section 31, Township 20 South, Range 36 East,

to be dedicated to a well to be drilled at a standard location thereon. Also to be considered will

be the cost of driliing and completing said well and the allocation of the cost thereof as well as actual
operating costs and charges for supervision, designation of applicant as operator of the well and a charge
for risk involved in drilling said well.

CASES 7528 and 78529:  (Continued and Readverrised)

© CASE 7697:

Application of JJ-CC, Limited for compulsory pooling, Chaves County, YNew Mexico.

Applicant, in each of the following two cases, seezks an order pcoling all mineral interests

down through the Abe formation underlving the lands specified in each case, each o form

a standard 160-acre gas spacing and proration unit to be dedicated to a well to be drilled

at a standard location thereon. Also to be considered in each case will be the cost of drilling
and completing said wells and the allocaticn of the cost thereof as weli as actudl operating
costs and charges for sugervision, designation of applicant as operator of the wells and a
charge for risk involved in drilling said wells: .

CASE 7528: XW/4 Section &4, Township 5 South, Range 24 East

CASE 7529: NE/4 Section &, Township 5 South, Range 24 Ease

Application of Oxoco Production Corp. for designation of a tight formation, San Juan County, New Mexico.
Applicant, in the above-styvled cause, seeks the designation of the Mesaverde formation underlving Sections
7. 3, 17, 18, 19 and 20, Township 32:North, Range 3 West, containing 3150 acres

fornation pursuant To Section 107 of the Natural Gas Poliey Act andé 18 CFR Sect

, more or less, as a tight
ion 271.701-705.




KELLAMIN AND KELLAHIN

Jason Kellahi _ Attorseys at Law
\V“ 'l‘h;)mas }:;::”ah' El Patio - 117 Nonh Guadalupe Telephone 932-4285
W, in , " Post Officc Box 2265 Area Code 505

Karen Aubrey
James B. Grant

Santa Fe, New Mexico 87501
September 9, 1982

Mr. Joe D. Ramey

OIL CONSERVATION DIVISION

P. 0. Box 2088

Santa Fe, New Mexico 87501 L C
’ PICL Rl

(u, (‘L,’J'Q

Re: Tesoro Oil Corporation ‘

Dear Mr. Ramey:

Please set the enclosed application on behalf of
Tesoro 0il Corporation for the Examiner's hearing scheduled
for September 29, 1982.

Ww. Thomas Kellahin
WTK:rb /
Enclosure

cc: Mr. Travis Crow-Tesoro/San Antonio
Mr. Frank Chavez-OCD/Aztec

SRV R Yt B
i
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STATE OF NEW MEXICO
DEPARTMENT OF ENERGY AND MINERALS

OIL CONSERVATION DIVISION |

IN THE MATTER CF THE APPLICATION OF
TESORO PETROLEUM CORPORATION FOR’ ST
AMENDMENT TO ORDER R-2807 ‘ e
TO INCLUDE A POLYMER-AGUMENTED
WATERFLOOD AND FOR APPROVAL OF ITS
HOSPAH SAND UNIT PROJECT AS A
QUALIFIED TERTIARY OIL RECOVERY
PROJECT PURSUANT TO THE CRUDE OIL
WINDFALL PROFITS TAX ACT. — .
McKINLEY COUNTY, NEW MEXICO. Case 2bs v

APPLICATION

COMES NOW, TESORO PETROLEUM CORPORATION, by and through
its attornevs, KELLAHIN & KELLAHIN, and applies to the New
Mexico 0il Conservation Division for an Amendment to Order
R-2807 to include the injection of Polymer-Augmented water
and for approval of its Hospah Sand Unit Project as a gualified
tertiary oil recovery project pursuant to the Crude 0il Windfall
Profits Tax Act (26 U.S.C. 4993), and in support thereof would
show: \

1. Applicant is the operator of the Hospah Sand Unit
Waterflood Project, as approved by the New Mexico 0Oil Conservation
Division in Ordet R—2807 entered on November 24, 1964, Order
R-2807-A entered on September 8, 1969, and Order R-2807-B entered
on December 3, 1969. 4

2. 1In accordance with Division Order R-6702 (Rule 701)
Applicant has completed and attachéd Form C-108 for the

purposes of amending Order R-2807 to éllow for polymer injection

as more fully described therein.




3. The Project arca consists of the following
described acreage:

Township 17 North, Range 9 West, NMPM .

Section 1: NW/4; W/25W/4; NE/4SW/4;
- W/2NE/4; NE/ANE/4;
NW/4NW/4SE/4
NW/4SE/4SW/4
W/2SE/4NE/4
NE/4SE/4NE/4
Lots 1, 2 & 3

Township 18 North, Range 8 West, NMPM

Section 31: SW/4; SW/4NW/4

Township 18 North, Range 9 West, NMPM

Section 36: S/2
S/2N/2
NE/4NW/4
NW/4NE/4

Consisting of about 1,225 acres in McKinley

County, New Mexico.

4. Applicant proposes to utilize the following existing

injection wells:

1. SFRY "A" Well No. 84: 5' FSL & 2900' FEL 1-17N-9W
2. HSU Well 49-330' FNL & 1650' FEL 1-17N-9W
3. HSU Well 58-30' FSL & 2,350' FEL 36-18N-9W
4. HSU Well 60-2310' FSL & 1050' FWI 1-17N-9W
5. HSU Well 61-3640' FSL & 1000' FWL 1-17N-9W
6. HSU Well 62-1900' FSL & 1140' FWL 36-18N-9W
7. HSU Well 63-1980' FNL & 2310' FWL 36-18N-9W
8. HSU Well 65- 990' FSL & 250' FEL 36-18N-9W
9. HSU Well 64-1650' FNL & 660' FEL 36-18N-9W
10. HSU Well 66-330' FNL & 330' FEL 1-17N-9W
11. HSU Well 68-990' FNL & 2310' FEL 36-18N-9W
-12. HSU Well 69-2310' FNL & 940' FEL 36-18N-9W
13. HSU Well 70-800' FSL & 1800' FWL 36-18N-9W
14. HSU Well 84-1475' FNL & 2600' FWL 1-17N-9W
15. HSU Well 87-925' FNL & 2290' FEL 1-17N-9W
16. HSU Well 90-2390' FSL & 1475' FEL 36-18N-9W
17. HSU Well 91-1790' FSL & 2460' FWL 36-18N-9W
18. HSU Well 92-700' FSL & 1850' FEL 36-18N-9W
19. HSU Well 93-770' FNL & 2010' FWL 1-17N-9W
' 20. HSU Well 94-2550' FSL & 2400' FWL 1-17N-9W

P 2 & o & ™

o




5. ‘The Hospah Sand Unit gualifiecs as a tertiary oil
recovery project pursuant to the Crude 0il Windfall Profits
Tax Act of 1980 because:

(a) The Governor of the State of New Mexico
has submitted written notification to the
Secretary of the Internal Revenue Service
that the New Mexico 0il Conservation Division
is the jurisdictional agency in a case of an
application involving a tertiary recovery projact
pursuant to 26 USC 4993.

That the Tesoro Project, the Hospah Sand Unit
consisting of approximately 1225 acres more or
less, of State lands, located in McKinley
County, New Mexico and operated as a unit
approved by the New Mexico 0il Conservation
Division pursuant to Order R-2807 is
adequately delineated.

That the Hospah Field was discovered 1927.
Development was from 1938-1945. The first
waterflood project in the field began in 1965.

That said unit is in the later stages of
primary depletion.

That the tertiary recovery project beginning
date is after May, 1979.

That Polymer-Augmented Waterflood method

is a recognized tertiary oil recovery method
described in Section 212.78(c) of the
Department of Energy Regulations in effect
on June 1, 1971.

‘That the Tesoro Unit in the Hospah Pool 7
for Polymer-Augmented injection is well suited
as an enhanced recovery process.

That the estimated increase in primary production
from the Tesoro Project as a result of Ploymer-
Augmented Waterflooding is 200,000 barrels of

oil or 0.8 percent of the original o0il in place.

That ‘the projet will affect all of the
approximate unit area.

The project requires that the wells currently
used for water injection be converted to
water-polymer injectors.

Respectfully submitted,

By

W.

Santa Fe, New Mexico 87501




STATE OF NEW MEXICO
DEPARTMENT OF ENERGY AND MINERALS

OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING CASE NO. 7689
CALLED BY THE OIL CONSERVATION

DIVISION FOR THE PURPOSE OF ORDER NO. R-2807-C
CONSIDERING:

APPILICATION OF TESORO PETROLEUM CORPORATION

FOR AMENDMENT OF DIVISION ORDER R-2807 TO

INCLUDE A POLYMER-AUGMENTED WATERFLOOD AND

FOR APPROVAL OF A QUALIFIED TERTIARY OIL {
RECOVERY PROJECT UNDER THE CRUDE OIL

)

WINDFALL PROFITS TAX ACT OF 1980 oo
McCKINLEY COUNTY, NEW MEXICO. , v/
. ﬁ >

T/ -~ ORDER OF THE DIVISION

BY THE DIVISION:

This cause came on for hearing at 9:00 AM on
September 29, 1982, at Santa Fe, New Mexico, before
Examiner Richard L. Stamets,

NOW, on this 16th day of October, 1982, the
Division Director, having considered the testimony, the
record, and the recommendations of the Examiner, and being , 1
fully advised in the premises,
FINDS:

(1} That dus public notice having been given as

required by law, the Division has jurisdiction of this cause
and the subject matter thereof.

(2) That the Applicant, Tesoro Petroleum Corporation,
seeks the Amendment of Division Order No. R-2807, to include

the injection of Polymer-Augmented Water in its previously

authorized waterflood project in the ﬁospah Field, for

/




conversion of existing injector wells to polymer-augmented
water injector wells, and for the approval of the Tesoro
Hospah Sand Uni£ as a Qualified Tertary Re;:overy Project
under the Crude 0il Windfall Profits Tax Act of 1980.

(3} That the waterflood project lies within the
Hbspa',; Upper sand 0il Pool, McKinley Ccunty, New Mexico

(4) That this oil field was discovered in 1927 and
developed during the period from 1938 through 1946, wiin
waterflooding being initiated in December, 1965.

(5) That the Tesoro Petroleum Corporation Hospah
Sand Unltwg%’fggg consisting of approximately 1,225 acres
was approved by said Division Order R-2807 on November 24,
1964, and water injection was commenced within said project
during December, 1965,

L6) That the Applicant now secks approval for the
ln]ectlgix <;)f pl ymf ?#%exn:;i?atiez J).‘rz:)o ::e}:a;\teen (17)

project wells/)and the designation of its Hospah Sand Unit

Project as a qualifying tertiary recovery project.

U) The proposed Qualifying Tertiary Project Area
(QTP Area) lies wholly within the Hospah Sand Unit and
consists of the following described acreage:

Township 17 North, Range 9 West, NMPM

Section 1: NW/4; W/25W/4; NE/4SW/4,
W/2NE/4; NE/4KE/4)
NW/4NW/4SE/ 4,
NW/4SE/4SW/4
W/2SE/4NE/4 )

NE/4SE/4ANE/4 ;
Lote 1,9@,;@' it vn Lo"é

Township 18 North, Range 8 West, NMPM

, T
Section 31: SW/4 SW/4NW/4




Township 18 North, Range 9 West, NMPM

Section 36: S/2
S/2N/2,
NE/4NW/4 ,an¢
NW/4NE/4
(8) That the QTP Areca is adequately delineated and
that the entire area will be affected.
(9) That the New Mexico 0il Conservation Division
bas been designated by the Governor of the State of
New Mexico as the appropriate agency to approve Qualified
Tertiary REcovery Projects in New Mexico for purposes of
the Crude 0il1 Windfall Profits Tax Act of 1980.

ﬁﬂ) That the tertiary o0il recovery method used in
the Tesoro QTP Area is a Polymer-Augmented Waterflood method
which is a .recognized tertiary oil recovery method described
in Section 212.78 (c) of the Dbepartment of Energy Regulations
in effect in June, 1979.

[11} That the actual primary production from the
Tesoro QTP Area prior to waterflooding was 4.56 million barrels
andvthét water flooding secondary recovery operations will
recover an additional 3.64 million barrels.

(12) That an estimated 200,000 to 906,000 barrels of

additional o0il will be recovered as a result of the tertiary

recovery operations, which is more than an insignificant

increase in the amount of crude 0il which will ultimately

be recovered.

(IQ)Y That the QTP Area tertiary recovery operations

. beginning date is after May, 1979.

09-].4.,’ “That the QTP Area tertiary recovery operations
beginning date was October 15, 1982,
ﬂs; That the proposed tertiary‘recdvery operations
within the QTP Area meet‘gll réqﬁirements of Secti6n 4993 of

‘the Internal Revenue Code.

-3=-
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(lg} That the Tesoro QTP Area project is designated
in accordance with sound engineering principles

(17} That the waterflood injection wells currently in
use arc injecting water at a surface pressure of 750 psig ox
less.

<18) That Tesoro should survey all injection wells that

exhibit injection pressurcs significantly less than 320 psig.

(79)-%01 That within 180 days of this order, Tesoro should
conduct step-rate tests on those wells with injection pressures
greater than 320 psig in order to establish the fracture

gradient for those wells, which should be a maximum sufficient

to fracture the formation.
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(?5) That the approval of this ﬁppllcation will prevent

waste, protect correlative rights and promote conservation.

IT IS THEREFORE ORDERED:

1. That effective October 15, 1982, the Qualifying
Tertiary Recovery Project Area, described in Finding (7) of
this Order, being the Tesoro Petroleum Corporation Hospah
Sand Unit Project, Hospah Pool, McKinley County, New Mexico,
is hereby certified as a Qualified Tertiary Recovéry Project
under the Crude 0il Windfall Profits Tax Act of 1980.

ﬁwyfh&,%av adn 8 2Uuw¥ e Mo 6P

2. Thatpthe Applicant, Tesoro Petroleum Corporation,
is hereby authorized to inject polymer-augmented water into

the ggﬁéntéegPTlﬂp wells listed on Exhibit "A" attached to

this Order.
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() st within 180 days of this Order, Tesoro
shall conduct step-rate tests on' those
wells which exhibit injection pressures
greater than 320 vsig in order to establish
a fracture gradient for each such well and
thereafter each such well shall be limited
to a maximum surface injection pressure of
50 psig less thah i:he fracture pressure of

the formationj am c!,
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4. That Jurlsdlctlon of thJ.s cause 1s retained for

entry of such further‘ orders as the Division may deem
necessary.
; Done at Santa Fe, New Mexico, on the day and year

hereinabove designated.

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

JOE D. RAMEY, Director
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