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~ CALLED BY TH: OIL CONSERVATION GCOM-
MISSION OF NEW MEXTCO FOk THE PURPOSE

- BY THE COMMISSION:

. tne Peiiigrew-Tocito Pooli To Souin Blanco-Tocito Fool.

present, having considered the testimony adduced at said hearing and the ex-

BEFORE THE OIL CONSERVATION COMMISSICN
QF Tds 3TATE OF NEW MEXICO

IN THE MATTER OF THE HEIARING

OF CONSIDERINGt CASE NO. 537
ORDER NO. R-326

THE MATTER OF THE APPLICATION OF

LOWRY ET AL OPEBRATING ACCOUNT FOR THE
ESTAELISHMENT OF POCL RULES FOR THR

SOUTH BLANCO-TOCITO POOL (FORMERLY
PETTIGREW-TOCTTO POCGL), RIO ARRIBA

COUNTY, NEW MEXTCO: FIXING THE SPACING

OF WELLS; FIXING GAS-OIL RATIOS; ESTABLISH-
IAG A CASING PROGRAM; AND RELATED MATTERS

ORDER OF THE CQMMISSION

This cause came on for hearing at 9 o'<lock a.m. on May 19, 1953, at
Senta Fe, New Mexico, before the Oil Conservation Commission of New Mexico,
hereinzfter referred to as the ®Commission®.

5
NOA, on this Z6 day of /27, , 1953, the Commission, a quorum being
hibits received in this cause, and being fully advised in the premises,
FINDS:

(1) That due notice having been given as required by law, the Commis-
sion has jurisdiction of this cause and the subject matter thereof.

{2) That the Pettigrew-Tocito Pool has been duly classified as an oil
pool, embracing lands in Rio Arriba County, New Mexico, defined and described
as follows:

Tovnship 26 North, Range 6 West, NMPM
Section 3, SE/4 Section 4,
Section 9, NW/4 and S/2 Section 10,

NW/4 Section 15, N/2 Section 16

(3) That the Commission, by virtue of Order R-321, changeC the name of

(4) That geological and engineering data presented at the hearing, and |
available tc the Commission, indicate that one well completed to the Tocite ﬂ
sand will efficiently and economically drain and develop not less than 80 acies|
and that the drill .g of more wells would result in economiec loss and earlier
reduction of reservoir pressures, without increasing the ultimate recovery
of oil from the reservoir, and would constitute waste, and that correlatiwve
rights, including those of royalty owners, will be protected by a spacing pro- !
gram in accordance herewith. :

(5) That, for the orderly development of the South Blanco-Tocito Pool, !
a wmiform spacing pattern should be established by this Commission, on the
basis of ocne well to each 80 acres in the pool.

(6) That, in order to maintaiin reservoir pressures and prevent waste
Jf associated gas, or casinghead gas, a limiting gas-oil ratio should be es-
tablished, and that a ratio of 2,000 cubic feet of gas per barrel of oil pro-
duced is a rr :sonable limitation.




"

- in relation to bottom-hole pressures and gas-oil ratios.

; Rules,."

. the best judgment of the operator is consistent with good reservoir management,
- until such time as the production of o0il in the South Blanco-Totito Pool is
. allocated, at which time the provisions of Rule 506 of the Rules and Begulaiions

i or the southeast quarter of each govermmental quarter section, with a tolerance
i of 100 feet in any direction to avoid surface obstructions, except that no well

. of the Commission after due notice and hearing.

Page 21 Case 537, Order R=-326

(7) That, in order to protect the producing formation, and potable

water-bearing strata encountered in the pool, a uniform casing program should
be adopted.

(8) That the operator or operators of the South Blanco-Tocito Pc.l
should present to the Commission semi-annual reports showing pool performance

IT IS THEREFORE ORDERED:

(1) That this order shall be known as "The South Blanco-Tocite Pool

(a) The South Blarco-Tocito Pool Rules shall be applicable to !
and govern the future development and operation of the South Blanco-Tocito !
Pool as it now exists or may hereafier be extended by order of the Commission.

(2) That all wells hereafter drilled in the South Blanco-Tocito Pool
or any extension thereof shall be located in the center of the northwest quarter

shall be located closer than 660 feet to any lease line without special order

(a) That no well shall be drilled or produced in said pool
except in conformity with the spacing pattern set forth above without special
order of the Commission after due notice and hearing.

(b) That the location of any wells heretofore drilled in the
South Blanco-Tocito Pocl which does not conform to the provisions of these
rules shall be treated as unorthodox locations, which said unorthoedex locations
are hemby approved. This approval shall include Lowry et al Federal 4-13-132,
NB/4 NE/4 Section 9; Federal 1-134, NB/4 NW/4 Section 10; Federal 19-34-157,
SW/4L Mif4 Section 9; Federal 21-40-182, NE/4 SW/4 Section 10; Federal
2-45-207, SWf4 SKf4 Section 10; and Federal 7-35-109, SW/4 SW/4 Section 3,
all in Township 26 North, Range 6 Wesi, NifFM.

(3) That a gas-oil ratio limit is hereby set for the South Blanco-
Tocito Pool at the rate of 2000 cubic feet of gas for each barrel of oil
produced.

(a) Nothing herein shall be construed as prohibiting the pro-
duction of o0il from wells within the pool whose gas-oil ratio exceeds 2000
cubic feet of gas for each barrel of oil produced, at a reduced rate which in

. of this Commission shall apply. T

|
(4) The casing program of all wells hereafter drilled in the pool shalll

consist of at least two strings of pipe set in accordance with the following
regulations:

- - DL A o~
i vwliuag, ULULIG\L

pipe with an original test of not less than 1000 pounds r square inch,
and at least one string of surface casing shall be set at a depth sufticient

to protect all potable water-bearing strata encountered, and not less than

450 feet below the surface of the ground. Sufficient cement shall be used

to £i11 the annular space back of the pipe to the bottom of the cellar. Cement
shall be allowed to stand a minimum of 24 hours before initiating tests. Be-
fore drilling the plug a pump pressure of at least 600 pounds per square inch
shall be applied. If at the end or 30 minutes the prassure shows a drop of

100 pounds per square inch, or more, the casing shall be condemned, subject

to corrective cperations and further testing.

% aedvmry oAl AmAwmalod
{a) The s\.rf'z.ce casing shall consist ¢

""a

(l)
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(b) The producing oil string shall consist of new or re-

conditioned pipe with an original mill test of not less than 2100 pounds per
- square inch. The producing string shall be set and cemented with sufficient

cement to fill the calculated annular space behind the pipe to a minimum

of 1000 feet above the guide shoe. Cement shall be allowed to stand a

minimm of 72 hours before initiating tests. Before drilling the plug a
. pump pressure of at least 600 pounds per square inch shall be applied. If at
" the end of 30 minutes the pressur~ shows a drop of 100 pounds per square inch, !
. or more, the casing shall be condemned, subject to corrective operations and
further testing. !

(5) That upon the completion of any well in the South—Blance-Tocito
- Pool, the bottom-hole pressure of such well shall be taken, and a report
| thereof filed with the Commission.

3 l . (a) Semi-annual tests of bottom hole pressures of
| and producing gas-oil ratios shall be made, said tests to be made during the

1 months of April and October of each yesar. Such tests are to

| presence of a representative of the Commission and may be witnessed by the

| representative of any owner or operator of a producing well in the poal. Teatll

as designated herein shall apply only to flowing wells within the pool.

(b) Bottom-hole pressure tests, as provided in 5-(a), herein,
shall be made as follows: The operators shall cause wells to be shut in for
Y & minjmm of 72 hours, and all pressures shall be reported at a datus of minus-
1 100 feet, and otherwise a= provided by Rule 302 of the Rules and Regulations
| of the Commission.

& (6) That in the event the production of oil from the South Blanco-

| Tocito Pool is allocated, then and in that event the individual well allowables
| for wells drilled in conformity with the spacing patterm provided for herein

i shall be established in accordance with the 80-acre proportiomnal factors as

+ provided in the Rules and Regulations of the Commissiom.

|

J

} {s) The operator may at his option designate the proration
: wit for each well as being the north half, south half, east half, or west
! half of the govermmental quarter sectio_n in which the well is located.

(7) That tais order shall cover all of the South Blanco-Tocito Pool
common source of supply as discovered in the No. 2 Scott Federal Well, drilled
| in the WW/4 SE/4 Section 9, Tomnship 26 North, Range 6 West, NMPM.

sa L AL Ao TR Voo Wmaod aw A - . ool ~— -
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STATE OF NEW MEXICO
OIL CONSZRVATIMN COMISSION

(Y F . 2.
JUEEAA S

Edwin L. Mechem, Chairman
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BEFORE THE OIl CONSERVATION COMMISSION
OF THE STATE OF NEW MEXICO

. IR THE MATTER OF THE HEARING
'CALLED BY THE OIL CONSERVATION
| COMMISSTOR OF NEW MEXICO FOR
| THE PURPOSE OF CONSIDERING
: CASE NO. 537

; ORDER NO. R-g24

E THE MATTER OF THE APFLICATION OF 4 -
111.3:31 ot al omm'mc ACCOUNT FOR , /75 »
ESTABLISHMENT OF POOY. SULES . f y -
N c.-; BATOCITO POOL, ({; o L,»r{" "f-',‘f B Poul)
| RIO ARRTAK COUNTY, NEW MEXICO; 3
nrnmmsmmornms FIXING ‘%
© GAS-O0IL RATIOS; ESTABLISHING A |
| CABING PROGRAM; AND RELATED MATTERS
i
|

i

‘g

ORDER OF THE COMMTSSION

BY THE COMMISSION:

This eanss came on for hearing at 9 o'clock a.m. on May 19,

1953, at Santa Fe, New Mexico, before the 0il Conservation Com-
;mlssion of New Mexico, hereipafter referred to as the "Cammission®,
NOW, on this day of , 1953, the Commis-

u
i

isilon, & quornh being present, having considered the testimonmy ad-
i duced at said hearing, and the exhibits received in this caase,
ffand being fully adﬁised in the premises,

FINDS:

(1} That due notice having been given as required by law, g

the Commission has jurisdiction of this cause and the subject

bt
(2) That the//ettigre;KTocito Pool has been duly ~lassified
SR TR ,
as an oil pool, embracing lands in Rio Arribva County, New Mexlco,

matter thereof. i
i

defined and described as follows: }

Township 26 North, Range 6 West, NMPM

SW: Section 3, SE: Section 4,

Section 9, NW: and S% Section 10,

I, Section 15; L Sectlon 16.




-

_peal.

N (4) That geological and engineering data presented at the
hearing, and available to the Commission indicate that one well
co-pleted to the Tocito sand will efficiently and economically

drain andl develop not less then 80 acres, and that the drilling

e i

gof more wells would result in economic loss and earlier reduction
?of reservoir pressures, without increasing the ultimate recovery
?or oil from the reservoir, and would constitute waste, and that
écorrelative rights, including those of royalty owners, will be

—

(5) That, for the orderly development of the'l'oc-

|
aito Pool, a uniform spacing pattern should be established by this

protocted by a spacing program in accordance herewith. E:EB_

!cannission, ¢n the basis of one well to esach 80 acres in the Pool.

ﬁ (6) That, in order to maintain reservoir pressures and pre-

{1

ﬁvent waste of assoclated gas, or caslnghead gas, a limiting gas-
.0il ratio should be established, and that a ratio of 2,000 cubic
i feet of gas per barrel of oil produced is a reasonzble limitation.

(7) That, in order to protect the producing formation, and

i
N
i
i
‘
i
L

%potablo water-bearing strata encountered in the Pool, a uniform
 cas1ng program should be adopted. 3 6

e '
(8) That the operator or operators of the{f:ffééEEE}Tocito

Pool should present to the Commission semi-annual reports showing

- Pool performance in rslatiocn to bobtcam hole pressures and gas-oll

ratios,

P
1T IS THEREFORE ORDERED: - o

(1) That this order shall be known as the ééfttigccwéTocito

e —r

Pool Rules?,,

poe ]

shell be- substituta&“uéf“th. S

~e "

,—'

S oanas

(a) The, Pe%%&greW¢Tocito Pool Rules shall be applicable
to and govern the future development and operation of the{Pe%%%grew-

FO

o R ?

. )

—2—




~Tocito Pool as it now exists or may hereafter be extended by order:
. of the Commission. - L 1O |
: (2) That all wells hereafter drilled in the M%oito
Pool or any extension thereof shall be located in the center of
{the northwest quarter or the southeast quarter of each govern-
dnontal quarter section, with a tolerance of 100 feet in any direet-
ﬂlon to avoid surface obstructions, sxcept that no well shall de
Lglocated closer than 660 feet to any lease_line without special
order of the Commission after due notice and hearing.
| (a) That no well shall be drilled or produced in saild
gPool except in conformity with the spacing pattern set forth above
iwithout special order of the Commission after due notice and hear-
ing. |
; | (b} That the location of any wells heretofore drilled
in the[;:;:;grew T%iﬁio Pool whicn does not conform to the pro-

%vialona of these rules, shall be treated as unorthodex locations,

Euhich said unorthodox locations are hereby approved, This appro-
val shall include Lowry et al., Federal 4-13-132, NE{NEZ, Sec. 9;

Federal 1-134, NE;{NW}, Sec. 10; Federal 19-34-1??§E NWi, Sec. 9;
Sw 'b,

rederal 21-40-182, NE}SW}, Sec. 10; Federal 23-45-207 and Federal
'7-35-109, SW3sSwi, Sec., 3, all in Township 26 North; Range 6 West

2

P, =,

O S S

b

(3) That a gas-0il ratio 1imit is hereby set for the,;;tti-

P

grew Tocito Pool at the rate of 2000 cubic feet of gas for each

barrel of o0il produced.

{(a) Nothing herein shall be construad as prohibiting
the production of oil from wells within the pool whose gas-oil
ratio exceeds 2000 cubic feet of gas for each barrel of oil pro-
duced, at a reduced rate which in the best judgment of the opera-
tor 1s consistent with good reservoir management until such time
as the producticn orf oil in tnelfettigre;RTéci;o Pool i: allocat-

ed, at which time the provisions of &Ruls $0&, of the Rules and

Regulations of this Commission shall apply.




(4) The casing program of all wells hereafter drilled in
the Pool shall consist of at ieast two strings of pipe set in

accordance with the following regulations,

(a) The surface casing shall consist of new or recon-

‘aitioned pipe with an original mill test of not less than 1000
épounds per square inch, and at least one string of surface casing
%shall be set at a depth sufficient to protect all potable water-
abearing strata encountered, and not less than 450 feet below the
zEsuri.'ace of the ground, Sufficient cement shall be used to £ill

bl

‘the annular space back of the pipe to the bottom of the cellar,

ﬁcemont shall be allowed to stand a minimum of 24 hours before
iinitiating tests. Before drilling the plug a pump pressure of at -
ileast 600 pounds per square inch shall be applied. It at the end
Lof 30 minutes the pressure shows a drop of 106 pounds per square

;inch or more, the casing shall be condemned, subject to ¢ - ect-

‘1ve operations and further testing.

| |

i

i
1
i
|
|
1
i

B!
i
4@

fand cenented with sufficient cement to fill the calculated annul-

(b) The producing oil string shall consist of new or
reconditioned pipe with an original mill test of not less than
2100 pounds per square inch. The producing string shall be set

;aé space behind the pipe to a minimum of 1ooo'reet above the guide

shoe. Cement shall be allowed to stand a minimum of 72 hours be-

fore initiating tests, Before drilling the plug a pump pressure

"of at least 600 pcunds per square inch shall be applied. If at
the ecd of 30 minutes the pressure shows a drop of 100 pounds per

¥

square inch, or more, the casing shall be condemned, subject to
corrective operations and further testing.

(5) That upon the completion of any well in the Pe%#f%rew-—*
Tocito Pool, the bottom hole pressure of such well shall be takon,

|

and a report thereof filed with the Commission, ,
: |

(a) Semi-annual tests of bottom hole pressures of the
Pool end producing gas-oll ratios shall be made, said tests to be

made during the months of April and October of each year, Such




;dual well allotnblesvfor_yelIS\drilled in gon;ornity with the spac-

‘and regulations of the Gommission.

swhich the well is located, -

? (7) That this order shall cover all of th°Z§§!E§g§E§}Tocit°

EPool common source of supply as discovered in the ¥o, 2 Scott

{Pederal Well, drilled in the NWiSE%, Section 9, Township 26 North,

vests are to be made in the presence of a representative of the

COmmlssion and may be witnessed by the representative of any owner |
or operator of a roducing well in the Pool. Juk ou deagnslis Koo,
M apupdy oty wotdle it Rl Cool,
(b) Botton hole pressure tests, as provided in (5) (a).
;porein, shall be made as follows: The operators shall cause wells
ito be shut in for a mipimum of 72 hours, and all prossurbs shall

‘be reported at a datum of minus 100 fest, and otherwise . p provided
by Rule 302 of the Rules and Regulations of the Coumission. - &

4

(6) That in the event the production of oil from the/Petti-

L. RGP O

igrew{Tocito Pool is allocated, then and in that event the indivi-

‘ing pattern provided for herein shall be established in accordance
with the 80-acre proportionmal factors as provided in the rules

(a) The operator may at his option designate the pro-
ration aunit for each well ar being the north half, south half,

east half, or west nalr of the govornmental quarter section 1n
ey z() ’

Z

B

iwritten.

Range 6 Weat, NIIM,

DONEB at Sante Fe, Vew Mexico, on the day and year hereinabove

STATE OF NEW MEXICO
OIL CONSERVATION COMMISSION
WIK L. MECHEM, Chairman
E. S. WAIXER, Member
R. R. SPURRIER, Secretary
SEAL

Y-




Conw 537
Lowry et al Operating Account

616 East Central Avenue

Albuquerque, New Maxico

May 29, 1953
OIL CoMgrva
Sioc s p VN COMMISSION

L MW MEXRO,

SRRy R

Mr. W. B. Macy
Post Office Box 871
Santa Fe, New Mexico

Re: South Blanco Tocito Pool
Dear Bill:

Attached is the report which I borrowed on the
joint hearing of the Dollarhide Fields, Andrews County,
Texas, and Lea County, New Mexico. This report helped
immensely in the preparation of our data for the recent
Field Rules hearing on the South Blanco Tocito Pool.

I wish to express my appreciation for the con-
sideration and cooperation you gave to our request for
Field Rules on the South Blanco Tocite Pool., Your
interest in our problem relating to this Pool *ar
greatly appreciated.

Thanks again for the use of the attached report.

Yours very truly,

SV 39

A. F. Holland

AFHseg
encl
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OIL CONSFOVATION POMIMISSION
Albuquerque, New Maexico Satia *5-\1“ ! JA&

T
May 29, 1953 |

JUN'1 - 1953 l

uuh.’al._at-au V o

Lowry et al Operating Account
616 East Central Avenve

Mr. R. R. Spurrier
Post Office Box 871
Santa Fe, New Mexico

Res South Blanco Tocito Pool
Dear Mr. Spurrieré

At the recent hearing on May 19, 1953 for Field
Rules pertaining to the South Blanco Tocito Pool, Rio
Arriba County, New Mexico, the statement was made that
Lowry et al Operating Account was having a study made
to determine the propsr procedure to be used for the
conservation of the casing-head gas of subject Pool.
Atiached is a copy of the completed report, prepared
by Gasoline Plant Construction Corporation of Houston,
Texas, demonstrating that this Company is concerned
about the conservation of this gas, and are conducting
the necessary planning to arrive at the proper measures
for conservation of this casing-head gas. It is believ-
ed that our decision as to whether we should construct
the facilities or aliow outsiders to do this, will soon
be resolved, thereby allowing the sale of this gas and
associated products.

I would like to express appreciation on behalf of
Lowry 0il Company and myself for the consideration and
the cooperation given by yourself and dir. Macy to our
Field Rule problems for the South Blanco Tocito Pool.
Your interest and consideration of these problems were
greatly aporeciaicd.

Yours very truly,

S W T T N

A. ¥, Holland
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o_r AND GAS COMMISSIONs ATTN R R SPURRIER= ,mnmne\LWAM\u
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tPLEASE BE ADVISED THAT OUR COMPANY nozncmm WITH LOVAY ETAL

OPERATING ACCOUNT GROUP IN THEIR >11r.0>q_oz AS TO 80 ACRZ
m1>n_zm IN THE PETTIGREW TOCITO POOL AND STRONGLY

URGE PASSING OF THIS APPLICATION FOR THE ECONOIIC AND
COMMON RESERVOIR GOOD OF >rr m>wﬂfmm=ﬂ026nmzmo:
o>2 W JOHNSTON Lozzmﬁoz OlL AND GAS CQO=zce==

THB COMPANY WILL APFRECIATE SUGGRETIONS FROM ITS PATRONS CONCERNINC IT8 SERVICE
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REV/ IELICC OIL COISERVATION CQTISSION
SAKTA FZ, LEW LEILICCO

IN THE LATTER OF ToB APPLICATIOL
OF LOWRY, ET AL OPERATIKG ACCOUNT

1 . FOR THE ESTABLISHMENT OF POOL RULES _
B - 3 FOR THE PETTIGREW-TOCITO (BRKAN- CASE MO. H37
y oL TOCITO) POOL, RIO ARRIBA COUNTY,
i NEW MEXICO; FIXING THE SPACING OF.
WELLS; FIXING GAS-OTL RATIOS; ESTAB-
LISHING A CASING PROGRAN; AFD RELATED
VATTERS,

; TO THE INEW MEXICO OTL COFSEAVATION COMITISSIOR
SANTA FE, NEY VEXICO.

Comes the undersigned, Lowry et al Operating Account,4with
offices at 616 Central Avenue, East, Albuguerque, New Mexico,
n by its attorney; Jason ¥W. Kellahin, P. 0. Box 361, Santa Fe,
New Mexico, and petitions this honorable commission for an order,
; fixing by appropriate rules and regulatiohs, rules for the dev-
é elopment and operation of the Pettigrew-Tocito (Erkan-Tocito)
| Pool, Rio Arriba County, New llexico, as now defined by Commis-
sion order or orders, and as the same may hereafter bg extended,
as follows:

1, The fixing by appropriate rules and regulations, of
spacing requirements applicable to wells uerealfter arillied in
the Pettigrew-Tocito {Frkan~Tocito) Pool, Rio Arriba County,

New lexico, on the basis of one well on sach 80-acres and seb-

4
v

]

i

]

Swer o ang
R S

i, nattarn therefore with wnrovisicns for related
matters, irclnding special approval, after notice ard nearing,
of unorthodox well locations necessitated by tne size and shape
of avallable units or by the rature of the terrain, or for other
CAUSES.,

2. The fixing, vy appropriate order, of gas-oil ratios in
such wamount as tite Compmigsion may determine may be preduced

without waste,




S e establishment of' a casing ard cementiry; oropram
for the protection of shallow potable water strata or stratum
from pollution.

lp support of which rebitioner would show the Commission

as follows:

The Pettigrew~Tocito (Erkan-Tocito) Pool is located in Rio
Arribva County, New Mexico, its boundaries being defined. by
order of this Commission, as more fully described in Exhibit A,
which is attached hereto and made a rart hereof. The Pool is
productive of oil in commercial quantities from the ‘ocito
sand, encountered at a depth of approximately 6,600 feet,

II.

There are now a total of nine wells which are productive
of o0il from the Tocito sand within the boundaries of the Petti-
grew=-Tocito {(Erkan-Tocito) Pool, all of which are operated by
Fetitioner. These wells have beeh drilled, for the most part,
to conform to an 8C-acre spacing pattern, as proposed in this
petition, as more fully shown by Exhibit A, attached hereto,
and made a part hereof,

I1I,

Petitioner nas been aciively eigagsd in the drill

} e

ng and
operation of wells within the rettigrew~Tocito (Zrkan-Tocito)
Pool, It has accumulated statistics and information bearing
avon bhe permeatility, vorosity ard »roducing characteristics

of the Tocito sand and fros such inforoation and statistics

it velieves that one well cor nleted in the Toclto sand will
erTieierbl, urd economicalls ariir rob less tiar 50 avres of
thot Jormuiion, arnd Laabt sho Lpilling O rmore wells 1@ unneces-
sary, would result in econowic loss witaout increasing tne ulil-
ate recovery or oil fron toie reservolr, and would constitute

S

waste, as deflined ty Iow [«

)

sico Statubtes ard the rules and




regulations of tiiis Comumission. t
IV.

Petitioner is prepared to submit evidence pertinent to a

Poonam Erbich :t_li'lT acannomiecallv aad aff
w2 Tenomieally L SRS

e

niantlw
S Tes ey

permit, without unnecessary drilling costs or operating expenses,
and without imcairment of the rights of others, the recovery of
0il reasonably producible from the Pettigrew-Tocito (Erkan-
Tocito) Pool. From information available to it, Petitioner
believes, and would show, that a uniform spacing unit of not
less than 80 acres should be provided with respect to wells
hereafter drilled in the Pool, with such wells to be located
on said drilling units to conform to present development in the
Pool.
Ve

Petitioner has accumulated statistics and information
bearing upon the productinn of associated gas, or casinghead
gas, in connection with the production of o0il from the Tocito
sand within the boundaries of the Pettigrsw-Tocito (Erkan-
Tocito) Pool, ard from such information and statistics, beliéves
and would show that the limiting gas-o0il ratio within the Pool

should reasonably be set at 2,000 cubic feet of gas for each

harral AP A3l nrnndinreld
carrel °I Q2L produceq,

fte

n aceardance with Commicginn Rrile

(&2

06 {(a).

Vi,

retitioner nas accumuialted statistics and information
bearing upon the location, depth and thickness of potable water- |
bearing strata within the boundaries of the Pettigrew-Tocito ;
(Erxan-Tocito) Pool, and from such information and statistics,
believes and would show that a croner casing and cementing nro-
sram shiculd bte establisted Tor bthe rroteciion ol such strata
arainst rollutior, by renseirine that the zcurface olne be get

neds ana set witin a

-




sufficient ampount ol ceiiclt to circulate tue cewent behind the
pipe to the bottoul of the cellar.

i WiEREFORE, Petitioner rejuests the Commission, after notice

[
£
rs
5%

haarinrn
lgarin

'

g ag reguired by law and tha rules ard resulations of

the Commission, to enter its order or orders fixing the spacing
of wells hereafter drilled in the Pettigrew-Tocito (Erkan-

T | Tocito) Pool, Rio Arriba County, lew l'exico, as it now exists

or may herearter be externded, on the basis of one well located
on a drilling unit of approiimately 80 acres substantially in
tne shape of a rectangle, such drilling unit to lie wnolly within
the same quarter section, according to the governmental survey

thereof, and to consist of adjoining gquarter guarter sections

which have contiguous bounaaries, either South or East, ¥North
or West, with wells to be located on said drilling units sub-

stantially in the center of the 17 and SE: of each quarter

sectisn, as shown by the governmental survey thereof, with an
allowable tolerance of 100 feet Irom such location, with suit-
able provisions for any related mattérs, including special pro-
visions, after notice and hearing, of unorthodox well loccaticns

for good cause shown; and providing for a gas-0il ratio limit

ation of 2,000 cubic reet of gas to each barrel of oil produced,

.
seid S-0il rat

(ks
T e -

=t

o 1limitation to be enforced by the Commisgsion

by suitatle order or orders as nay become necsessary; and pro-
viding for a casing and cementing program wihich would require
trat tiune surrace plre ve get turough the siallow potable water-
bearing beds and set with a sufficient awmount of ceument to cir-
culate tne cement benind tae pipe to the bpotbom of the cellar;
and providing that in the evenrt the Commission determines to

institube orders prorating production of oil at some future date,:

that eaeh &N-zere drillins urit shall be treated as a proration

-l
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Respectfully submitted
LOWRY et al OPERATILG ACCOUNT

= 4 - .21 A

i By )
Q orney

Jason W. Kellahin
P. 0. Box 361
Sante Fe, New liexico

Attorney for Petitioner

.-
s )om




[o]
»

. -

: Xa 21 W e s g ey Te ‘2w N 4 ane g . _:
7 . i

: 4% WMv-ARYN L o Som
H [
, i i
% l -
: ;
A i i

.

i
}
'
)
¥ L
xa vy, LS N T WY Ta YN}
i R
R - - -
: - - A Y
N

LTI N e, ==
e e— e

L_OWRY Oll_. COMP’ANY #ETTtGR‘EW(

T26N —RBW - -
RIO ARRIBA COUNTY, N. M.

o LR i 3T .
s Gk RIS e




2 »
i .
I Te \®L K ZNY T
ar I
£ *
: £ N Aw- von |
g s
E' ,;, 1 LI v
o YTe riq - WML IS
: &
‘ oy
: 3
] %) -
g:« - .| e .j‘).,;
E
2

LI AR

(] )

#
¥
3
oa——_-—-‘_"""
-

]
|
|
|
|
|
|

[
.

PR R . & |

N
B *
Food L) L T NS §
=
- e .
:ﬁii‘“b ¥ o20ut
& _ __
X Tm VEW - WA G 3FS3 : Ve ie - menoREEN
o5
.

2 ' X

~te (SR A A > q

OWNERSHIP

E?‘KAN) TOCITO Pin_L 1 CO OWNERS

y - e C————i BAIRD GROUP
T3 N. M.LEASE ACC'T




lat:lom, the rinng of gas
3 t of a casing

IrY 13?§7~V ot of
?,the same to the bost of my !novlediz.

DONE at Albu er N. M., this of
q ggg . —29thday

R, - I
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COMMISSIONER SPURRIER: We will move on to
Case 537.

(Mr. Graham reads the call of the case.)

MR. KELLAHIN: If the Commission please, Jason
Kellahin, representing Lowry et al Operating Account.

This case, as the petition states, 1s an applica-
tion. for the establishment of pool rules for the Pettigrew-
Tocito Pool., As the Commission will recall, there 18 a
case pending before the Commission at the present time
having to do with the change of the name of pools, and
it is our request any pool rule established for this pool
be made applicable in case the name 1s changed.

Briefly, the application 1is for the establish-
ment of a uniform spacing pattern on the basis of one
well to each 80 acres; for the establishment of a uni-
form gas-o0ll ratio for the pool, and at the rate of 2000
cubié feet of gas to each barrel of oil, which is in
the nresent statewide rule in the ab-
sence of a speclal setting by the Commission; nd for
the establishment of the uniform casing program for the
proteciion of the producing strata and the water forma-
tions.

I would like to mention this:at the present
time the Lowry et al Operating Account holds leases on

the entire area which is within the defined boundaries

~1-
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of the pool.
We will have three wifnesses: Mr. Henry
Birdseye, Mr. Art Holland, and Mr. Robert Anderson.
W1ill you gentlemen stand and be sworn, please?
(Witnesses sworn.)
MR, KELLAHIN: I would like to call Mr. Henry

Birdseye as the first witness.

HENRY BIRDSEYE,

having been first duly sworn, testified as follows:
DIRECT EXAMINATION
BY MR. KELLAHIN:
Q Will you state your name, please?
A  Henry S. Birdseye,
Q By whom are you employed, Mr. Birdseye?

Lowry Uil Company.

e} J

Q What position do you hold with that company?
A Geologist.
Q@ How long have you been connected with the Lowry

011 Company, Mr. Birdseye?

A Approximately nineteen months.

Q And have you had any special education or train-
ing to fit you 28 a geologist?

A Yes, sir; I have a Bachelor of Arts degree with

-D.




major in geological scilence.

Q Froam what school is that?

A Harvard University.

Q Have you testified before this Commission in
your capacity as a geologist before?

A I have.

MR. KELLAHIN: Will the Commission accept the
witness' qualifications as an expert?
COMMISSIONER SPURRIER: It will.

qd Mr, Birdseye, as geologist for the Lowry 01l
Company, have you had occaslon to study and are you
familiar with the Pettigrew-Tocito Pool?

A Yes, sir, I have. I have supervised the geol-
ogy on 2811 of the wells drilled in that pool, with the
exception of the discovery well.

Q@ And you have made an intensive study of the pool
since vour employment?

A Yes, 1 have,

Q Are you familiar with the field limits of the
pecl a: of the present time?

A As establlished by the 0il Conservation Commis-
sion, I am, sir.

Q Do you have a plat showing those limits?

A I do,

Q Mr, Birdseye, I hand you what has been marked as

-3-
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Applicant's Exhibit 1 and ask you to state what that 1is,
A This is a plat showing a portion of the Lowry
acreage in Rio Arriba County, and defining the limits
of the Pettigrew-Tocito oil field as established by the
01l Conservation Commission.
Q How are the 1imits of the present Pettigrew-
Tocito Pool delineated on this map?

A Includes all of Section 9, all except the NE

quarter of Sectior 10, the SE quarter of Section 7, the

SE quarter of Section 4, the North half of Section 16,
the NW quarter of Section 15.

Q Now, referring to Exhibit 1, what does the color-
ed area show?

A The colored area includes a portion of the Lowry
acreage whichis shown on this plat.

Q@ Within the defined limits of the pool, 1s all
the ownership of leases in the Lowry 0il Company, Lowry
et al Operating Account?

A Yes, sir, all of the limits -- all of the acreage
within the 1limits -- of the pool, as established by the
011 Conservation Commission, is operated by the Lowry et
al Operating Account. |

Q Now, does this map reflect the producing wells
which have been drilled to the Tocito formation within

the limits of the pool?
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A Yes, sir, it does.
Q How are those shown on the map?
(off the record.)

A This plat shows both the gas wells and the oil
wells, which are -- which have been drilled and are oper-
ated by the Lowry et al Operating Account. The oll wells
are as shown in the legend distinctly portrayed by a
black dot with a small ring around them.

Q And the gas wells, are they drilled to the
Tocito formation?

A No, the gas wells in that vicinity are all pro-
ducing from the Pictured Cliff formation.

Q How many producing wells are there within the
pool?

A There are now ten producing o0il wells,

Q And are all those within the boundaries o the
pool?

A They are, with the exception of the last complet-
ed well, which was completed approximately a month or five
weckd ago, and has 1ot yet been placed within the limits
of the pool.

Q Have you made application to this Commission to
have that well included in the pool?

A We have filed a form on that.

MR. KELLAHIN: We wcald like to offer Applicant's
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Exhibit 1 in evidence.
COMMISSIONER SPURRIER: Without obJjection, it
will be received.

Q Are you familiar with the lease ownership with-
in the region of the Pettigreu—Toc;to Pool, Mr, Birdseye?

A Yes, sir, I am. I have prepared a map showing
the Lowry leases in relation to the leases of surround-
ing operators,

Q In reference to Exhibit 2, marked Applicant's
Exhibit 2, what does that show, Mr. Birdseye?

A This Exhibit No. 2 shows the wells which have
been drilled on and in the vidnity of the Lowry leases.
It shows the ownership of the leases which are included
in and surround the Lowry lease block in Rio Arriba Coun-
ty.

Q Does that -- What does the colored section on
the exhibit shaw?

" A The Lowry acreage is colored in in yellow.

Q Does that map accurately reflect who is concern-
ed in the area of the Pecttigrew-Tocito Pool and would be
interested in this application?

A It does. ‘

MR, KELLAHIN: I offer in evidence Applicant's

Exhibit 2.

COMMISSIONER SPURRIER: Without objection, it will

-6-




be received.

Q Now, Mr. Birdseye, have you prepared a contour
map showing the Tocito formation, the top of the Tocito?

A I have.

Q I hand you what has been marked as Applicant's
Exhibit 3 and ask you what that shows, Mr, Birdseye?

A This is a map of the area which includes the
Pettigrew-Tocito oil pool. It is primarily a structure
contour map of that pool with the contours on top of
the Toclito pay sand.

Q PFrom what information did you derive those con-
tours? |

A Primarily from an interpretation of electrical
logs of those drilled oll wells.

MR. KELLAHIN: We offer in evidence Applicant's
Exhibit 3.

COMMISSICNER SPURRIER: Without objection, it
will be received.

Q Now, Mr, Birdseye, do you have electric logs -~
I mean cross sections of the Pettigrew-Tocito formation?

A I have prepared two cross sectlions of the electric-
al logs involving representative sections of the Pettigrew-
Tocito field.

Q Do you have these here?

A I have them here,.




Q. I hand you what has been marked Applicant's
Exhibit 4 and ask you to state what that is.

A This is an electrical log cross section of

‘four wells along the line as specified on the previous-

ly entered exhibit, which 13 a contour map of the Pettigrew-

Tocito fleld.

Q By previously entered exhibit, you mean Exhibit 3°?

A  Exhibit 3; yes, sir,

Q@ Now, what does that reflect in relation to the
continuity of the Tocito field, Mr. Birdseye?

A Well, we have found in drilling this Tocito field,
that the pay sand is continuous and predictable within a
reasonable plan of development. And we have also found
from electrical log interpretations, from core analyses,
and from sample examinations, there 1s every reason to dbe-
lieve that the sand 1s continuous within the limitations
of the Pettigrew-Toclto field.

Q Have you encountered anything in your study which
would indicate it wasn't continuous?

A We haven't encountered any faulting or any per-
meabhility and porosity barriers within the limits of the
field.

Q How would you describe the Tocito formation from
a geologic point of view?

A Well, the producing sand in the Tocito reservoir

-8-




is a sand lens of the upper cretaceous age. It 1s a
typical shore line development which 1s found on the
southwest flank of the San Juan Basin., It does not, as
far as we have been able to determine, have any structur-
al control in relation to the oil accumulation. Rather,
it is entirely stratigraphic in nature due to the fact
that the sand does not extend as & continuous formation
with permeability and porosity over a wide area outside
the limits of the field.

Q Have you in your study encountered any evidence
of geologic barriers which would interfere with the con-
tinulty of the reservoir?

A Not within the field.

Q From your examination of the pool and the Tocito
formation, do you consider that a good permeable sand?

A It appears to have remarkably high permeability
in comparison with other sands found in the San Juan Basin.
Core analysis shows an average permeability in the range
of 125 milledarcys. And the interpretation of the elect-
rical and micro logs substantiates the core analyses we
have made, as does the performance of the wells.

Q Now, 1In your examination of the Pettigrew-Tocito

field and your study of the geologic information, what

have you found in relation to the presence of fresh, potable

water-bearing strata?



1

A We found early in the development of the field
that there is a stratum bearing fresh water at a rela-
tively shallow depth averaging 450 feet. And we have
drilled eight water wells to that stratum, which have
produced all of the drilling and potable water used in
the development of that area.

Q Do you have.any recommendation to make to this
Commission as to a casing program for the protection of
that potable water strata?

A Well, we consider that that potable water
should be carefully protected, as we have done already.
That program of protection should continue in the fu-
ture by setting a sufficient amount of surface casing in
order to properly prevent -- to properly prepare for the
protection of the potable water. We feel a minimum of
450 feetl of surface casing is required,

Q@ In connection with your drilling of water wells,
areany oi those water wells located close to oil wells?

A Some are in close proximity. I can think of
two within several hundred feet of these oil wells, The
fact that our casing program has been ample, namely,
setting througn this water sand, is attested to by the
fact that none of our water wells have shown any indica-
tion of drilling fluid whatsoever,

MR. KLELLAHIN: Does the Commission have any ques-
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tions?

COMMISSIONER SPURRIER: Apparently not.

MR, GRAHAM: VWhat does the gentleman think of
the closure of that pool extending northwest on the map?

MR. KELLAHIN: We will have some testimony on
that from Mr. Holland, Mr. Graham, 1f you would care to
hear it from him; although, I have no objection to this
witness testifying to what he knows.

THE WITNESS: I would be pleased to say a few
words on that, sir.

As you have seen, the structure map over there
is probably considerably different than the Bagley Pool.
As I stated earlier, this 1s a stratigraphic trap rather
than a structural trap. Consequently, it isn't of an
anticlinal or domal nature, and you cannot draw closed
centrurs of a producing formation. In other words, the
reason for the accumulation is sand conditions rather
than structural position. And variations in sand thick-
rness and porosity and permeabllity appear to be the de-
fining factors in limiting the accumulation.

MR. GRAHAM: Tt could go southeast or northwest?

A Yes, sir; it could,
MR. GRAHAM: Drilling will find that out.
A Yes, sir; it will.

M VE‘)'.T.!\HIN: Th

b R~
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I would like to offer in evidence Applicant's

Exhibit ¥,

COMMISSIONER SPURRIER: Without objectbn, 1t

N

will be admitted.

MR, KELLAHIN: That is all, sir.

COMMISSIONER SPURRIER: Are there any other
questions of this witness? If not, the witness may be
excused,

MR. KALLAHIN: I would like to call Mr. Art
Holland.

(oft the record.)

o
ART HOLLAND,
. | having been first duly sworn, testified as follows:

DIRECT EXAMINATION

BY MR. KELLAHIN:

Q Will you state ycur name, pleas ?

A My
¢ By
A By
Q In
A As
Q Do
A 1

name is A, F, Holland.

whom are you employed, Mr, Holland?
Lowry 0il Company.

what capacity?

petroleﬁm engineer,

you hold an official position in that company?

do.

~12-
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Q And what is that position?
A I am in charge of the engineering department.

Q Have you had any special training and experience

R to qualify you for that position?

A I have a BS Degree in Petroleum Engineering from
the University of Oklahoma. And I have practiced my pro-
fession approximately aix years.

Q Have you testified before this Commission before

3 in your capacity as an engineer?
' A I have,
3 MR. KELLAHIN: Will the Commission accept the

witness' qualifications as an expert?
COMMISSIONER STURRIER: It does,
Q Now, Mr. Holland, are you famlliar in connection
. | with your work with the Lowry 011 Company, with the history
of the Pettigrew-Tocito Pool in Rio Arriba County?

A Yes, sir, I am, I have followed the development
in the field since the time of, roughly, when the first
three wells were completed. The discovery well of that
field was the Lowry et al Operating Account Fesderal 2-1T7A.
It is located in the center of the NW quarter of the SE
quarter of Section 9, Townshilp 26 N, Range 6 W, Rio Arriba
County, New Mexico.

Thewell was compieted in the Tocito formation at

a total depth of 6,692 feet on July 10th, 1951. The initial

-13-
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potential of the well was 720 barrels per day. Since
that time, Lowry has completed nine additional wells.
To April 30th, 1953, the field had prqducedf‘
522,972 barrels of oil, and 810,032,0001&? of gas.
Q Mr. Hollang, ﬁave you prepared a performance
history of the pool in the form of an exhibit?

A I have., The production information on the -~

Q I hand you what has been marked as Applicant's

E
,

Exhibit 5 and ask you if that is that exhibit.

A Yes; that exhibit gives factual data on the
Pettigrew-Tocito field.

Q Continue, then, on your history.

A To continue on the history a little more: The
crude o1l averages approximately 43.8 degrees API, which

- 1s a2 relatively nigh gravity crude. It is a good quality
crude of paraffin type. And 1t 1is suited for topping and
cracking to give high yields of good quality gasoline.
The 01l in the field is purchased by the Malco

Refining Corporation. The oll is transported by pipé

line from the Pettigrew-Tocito field to their refinery

at Prewitt, New Mexico.

Q Does that include all the production of the pool,
Mr. Holland?

A That includes the entire pool production.

18] Are you familiar with the field history, Mr.

-14..




Hollangd?

A Yes, sir; I am.

Q Referring to Applicant's Exhibit 5, will you
state what that exhibit shows in conrnectbn with the field
history?

A As to production informatlon?

Q Yes, sir.

A In Exhibit No. 5 we have tabulated the produc-
tion history of the field from inception to April 30th,
1953, showing the following information:

The monthly oil production in barrels, the month-
ly gas production MCF, the producing gas-oil ratio in
cubic feet per barrel, the daily average oil production
in barrels per month, the daily average gas production MCF
per month, the cumulative 01l production, and the cumula-

tive gas production from inception through that period.

hibit in graphical form.

Q Does that reflect the reservolr pressures during
the 1life nistory of the pool, Mr. Hollandg?

A It does.

Q@ What does it show in that connection?

A The initial reservolr pressure as determined in
the discovery well at a datum of minus 100 feet was 2,109

PST. Sinece the comnletion of the discovery well. hottom-

Ga ol g e




hole pressure has been taken at completion of each and
every well. In addition to that, during this producing
period four general bottomhole pressure gurveys have been

conducted.

These surveys were conducted by shutting all
the wells in the field in for a minimum of T2 hours and
taking bottomhole pressures at a datum of mlnus 100 feet.
The resulis of these four surveys, pressure résults,
which are yolunetric averages, uere-2,130 pounds, 2,095
pounds, 2,037 pounds and 2,001 pounds.

Q Have you prepared a further exhibit reflecting
the bottomhcie prevsurs teat results, Mr. Holland?

A Tabulated in the exhibit 1s a record of each and
every test that has been conducted. That is, bottomhole
pressure tests that have peen conducted for this pool.

In connection with the four general surveys I
mentioned, those -- the dates of those surveys were as
follows:

The original pressure wae determined on July the
o6th, 1951, the first general survey was taken May the 1st, |
1952, and the second survey was taken Augus?t the 18th to
20¢h, 1952. The third general survey was taken January
the 12th to the i4th, 1952. And the fourth general sur-

vey, which is a very recent survey, WwWas conducted April

(45

ne 27th to o8th, and the exhibit shows 1952; it should
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Q Were you present when these surveys were made,
Mr. Holland?

A I was present and conducted -- We conducted the
surveys with our own equipment with the exception of the
first survey and initial teét. \

Q VWould you describe to the Commission the pro-
cedure that was followed in making those surveys, briefly?

A  Our procedure was toleave the well shut 1n at

least 72 hours to obtain the proper stabilization and

' build up pressure. After the T2-hour period, we determin-

ed the bottomhole pressure of each well with an Amerada
type surface pressure gusge. And this guage was calibrated
for the existing reservoir temperature.

Q@ Have ybu prepared a further exhibit showing the
isobaric map reflecting the bottomhole pressures?

A In Exhibit 5 there are four isobaric maps reflect-
ing the pressure conditions determined on each of the four
general pressure surveys. This isobaric plat or map was
usad to determine the average pressure of each 40-acre
tract considered productive for the fileld. And the pres-
sures obtained on each %0-acre tract were volumetricaliy
welghed, with sand volumes determined by a sand 1isopac map,
which will be presented later in this hearing. And the

results of the average pressures represent volumetric pres-

~17-
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sure determinations.

Q Did you find in connection with your studies
there was a higher pressure on one side of the field
than on the other?

A On the east side of the field the pressures are
somewhat lower than on ﬁhe west side of the field. The
density of drilling has been somewhat greater on the
east side of the field, However, from our pressure be-
havior, we do not think that the field will extend to an
appreciable distance in the east or southeasterly dlrec-

tion.

Q Have you been able to enclose the field on the
west side? “
A We --
- ’ Q@ Under your present information.
A From our present information, we have assumed
that the fieid -- the sand lens -~ disappears in that di-
rection. And this will be reflected on the isopac map,

which will be presented later in the hearing.

Q  Yes.
A We have continued the sand -- we have estimated
the extent of the sand -- in the east or southeasterly di-

rection by a contlnuation of the isopac lines determlnaed

from wells that have been drilled.

Q Have you prepared a further exnibit refleching

-18-
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the gas-oil ratio information, Mr. Holland?

A I would like to elaborate a little more on these
isobaric maps.

Q Pardon me.

A They are not closed on the westerly or north-
westerly edge of the field, because the field limits have
not been determined in that direction as yet. And we be-
lieve that the field -- the sand lens -- will continue in
that direction. We have made -- attempted fo delineate --
the actual fileld outline in that direction.

Q To go back to the tabulation of bottomhole pres-
sures on the individual wells, does that reflect a drop
in pressure in later wells as compared to earlier wells?

A During the development program of this field, we

have determined that the initial pressure of each well

drilled subsequent to the drilling of the discovery well

has been considerably lower than the initial reservoir
preasure,.

Q And could you state to the Commission how much
lower?

A I can, However, we have an exuibit showing that.
We have a later exhibit.

Q@ I am sorry, sir, Now, have you prepared an ex-
hibilt refliectling gas-0il ratio information?

A Contained in the Exhibit 5 1s a tabulation of all

~19-
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the gas-0ll ratio tests conducted for wells of the
Pettigrew-Tocito Pool, We have a fairly complete record
of each and every well here. We have spent considerable

time obtaining the data for these tests in order that we

might properly determine the production characteristics

of the pool. And tabulated in this exhibit are those

tests.

Q By reference to your exhibit and your experience

in the pool, do you have any recommendation to make to
this Commission in regard to producing gas-oil ratios?

A Por the efficient operation Qf this pool, we be-
lieve that a limiting gas-oil ratio of 2000 cubic feet
per barrel should be established.

Q@ Have you prepared an exhibit reflecting the core
records of the Pettigrew-Tocito Pool?

A Also contained in Exhibit 5 is a deseription
of *the <oring ihat has been done by Lowry et al Operating
Account in the fielgd,

@ How many wells have you cored?

A Four wells out of ten, representing forty per-
cent of the wells, have been cored,

Q Were they cored through4the entire section?

A The entire section w35 COred. And approximately
1C60 percent recovery was achieved, except for one well,

Federal 23-24-129, I believe there was about three feet

-0 -
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of core in a relatively unimnortant portion of the sand
that wasn't recovered.

Q In selecting the wells to be cored, were they
dispersed through the producing field?

A They are pretty well -- the four wells cored are
a representative -- represent a representative area of
the field there. The wells were: Federal 413-132, Feder-
al 22-45-207, Federal 23-49-129, and Federal 24-50-177.

Now, those wells will be detailed on a plat to
show what dispersion was achieved.

Q@ Have you prepered a'record of the history of
the individual wells?

A Exhibit 5 also contains a summary of the perti-
nent information on the ten producing wells of the
Pettigrew-Tocito fleld showing the -- among other things --
the location, the elevation, the time at which drilling
commenced and was complieted, when the well was put to
production, the pipe preogram, the %otal depth. and any
speclal completlon procedure that was performed on the
wells,

Q In that connection, Mr. Holland, are all the
producing wells in the Pettigrew-Tocito Pool driiled and
operatinz by the Lowry et al Operating Account?

A Lowry et al Operating Account operates the ten

producing wells in the Pettigrew-Tocito Pool.
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Q And that is all the wells in the pool?

A That represents the entire field production.

Q Have you prepared an exhibit reflecting drill
stem test results?

A Drill stem test results’are also included in
this Exhibit No. 5. And our procedure recently where the
sand can fairly well be predicted by the use of electric
1¢c 's has not necessitated drill stem testing. However, we
recently drill stém tested a portion of the Tocito sand.
This test was conducted on Federal 25-51-127 to determine

if the lower portion of the sand zone was productive,

Q And what was the result of that test?
F it A On that test there was no oil recovery and no gas
g recovery. And it is concluded that the lower portion of
é ) ' the Tocito sand in that immediate area wasn't productive.
Our core analysis has shown that in some wells

this lower portion has porosity and permeability develop-
ment or a louw wmaginivuds. And in cortsin areas we consid-
er 1t productive, but In the immediate area of this well,
as proved by drill stem test, it wasn't.

Q I hand you what has been marked as applicant's
Exhibit 6 and ask you what that reflects, Mr. Holland.

A That exhiblt is a core analysis report on the
Lowry Federal 4-13-132,

Q Now, do you have other core analysis reports?

-P0-




A We have, and are submitting our complete core
analysis record, which represents core analyses on the four

wells previourly mentioned, and in some cares an analysis

Q Now, I hand you what has been marked as Appli-

cant's Exhibits 6 to 13, inclusive, and ask you if those
are the core analyses reports. ' %
A Exhibit 7 represents a core analysis -- that is i
Fedgral 4-13-132 -- performed by 0il Research Field Labor-
atories at Chanute, Kansas.
Q The next exhibit, Mr. Holland, 1s on Federal

well No. 4-13-132, prepared by the 0il1l Field Research

Laboratories,

A That 1s the one I just finished describing.
Q That is Exhibit 6A.
{off the record.)
Q You were referring -- When you referred to Ex-
hibit 7, you meant Exhibit OA?
A Yes, sir.
Q And £xhibit No, 7.
A Exhibit No. 7 represents a core analysis on

Pederal 22-45-207, performed by Core Laboratories, Incor-

- b~
MVELU U,

Exhibit No. 8 isthe core analysis report by Oil

Field Rescarch Laboratories on the same well, Federal 22Q

-23-




45-207.

Exhibit No. 9 represents the porosity determina-
tions performed for Federal No. 4-13-132, and Federal
22-45-207. performed by Petroleum Products Laboratories
of Dallas, Texas,

Exhibit No. 10 is a core analysis and water per-
meability report for the same two wells, Pederal No, &-
17-132 and Federal No. 22-85-207. And this report was
performed by 01l Field Research Laboratories.

Exhibit No. 11 is a core analysis report on
Federal No. 23-%9-129 of the Pettigrew-Tocito field, per-

- formed by Petroleum Products Laboratories.
| Exhibit No. 12 is a core analysis report prepared
by Petroleum Products Engineering Company for Federal No.

- 24"50-1770

In those exhibits, Nos. 6 to 12, inclusive, they
represent all of the core information that has been assembl-
ed ny Lowry et al Uperating Account Ior welis oI the
Pettigrew-Tocito Pool,

Q How many laboratories, then, made the analyses for
you, Mr. Holland?

A We had three different laboratories,.

Q Have vou had occasion to study those core analyses
that were presented by those laboratories?

A I spent consideravble time reviewing and analyzing
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and compiling statistics reflecting the contents contain-

Q Now, in connection with your study, have you pre-
pared an exhibit summarizing the information reflected by
those core analyses?

A Exhibit 13 is a summary of the extracts from the
core analysis information presented that the Lowry 01l
Company uses in evaluating the Pettigrew-Tocito Pool.

The first item presented in this exhibit is the
porosity data. The average, the weighted average poros-
ity, 18 tabulated by wells, and varies from 14,90 percent
to 13.18 percent. In addition, the porcsity was volumetric-
ally, was weighed, it wasn't volumetrically weighed, ams to
each well. And to each of the four wells cored, the weight-
ed rieid average was determined, And this fisld weighted
average 1s 13.90 percent.

Now, those statistics relate to the upper portion
of the Tocito sand, which is tThe principal producing por-
tion of the sand.

Also presented in the report is porosicy data for

t
jo2
4

lower portion of the sand, which 1s considered product-

ive for two wells of the fleld, Those wells are Federal

No. 4-13-132 2nd Federal No. 23-49-129. The porosity values
are considerably lower than those previously elaborated on.

Q@ You mean for the lower portion of the field?
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A The lower portion of the sand, the porosity values
dre low. And the field weighted average 1s 10.96 percent.

Q Have you had any occasion to study the situation
in regard to the lower portion of the asnd i1n that vicinity?

A For the area of the two wells mentioned, that is
Federal No. %-13-132 and Pederal No.23-49-129, porosity |
and permeability was deveioped of allou order for the lower
portion of the sand. In addition to that, the sand was
fractured. There were good vertical fractures. And for
that reason, 1n spite of the low permeabilities, we do con-
sider that we will salvage some 01l from the lower portion
of the sand in that area, |

Q What do these reports reflect in regard to the
Permeability of the individual wells?

A The permeability data is tabulated in Exhibit 13
as to both horizontal and vertical permeability measure-
ments, which were determined. For the principal producing
portion of the 8and, the Péruicabllities recorded were high,
For instance, Federal No, 4-13-132 had permeabilities as
high as 622 milledarcys, The welghted average for that
well was 138 milledarcys,

For Federal No. 22-45—20%, bermeabilities as high
as 413 milledarecve waora weasurea, ‘fhe weighted average for
that wellwas 77,93 milledarcys,

For Federal No, 23-4g-129, permeabilities as high
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ag 425 miiledarcys were messured on cores from that well.
The weighted average permeability was 83.17 milledarcys.

For Federal No. 24-50-177, the maximum perme-
abillity measured was 981 milledarcys. The average, the
welghted average, for this well was 205.68 milledarcys.

Weighting the four wells, the fleld weighted
average was determined to be 121 milledarcys.

Also, the exhibit shows verticﬁl permeability
measurements from cores of two of the four wells. Those
wells were Federal No. 23-%39-129 and Federal No. 24-50-177.

Vertical permeabilities in the upper portion of

the send were measured as high as 82 milledarcys for
4 ‘ ‘ ) ‘ Pederal No. 23-49-129. And the weighted average for that

. - ' well was 20.43 milledarcys.

For Federal No. 28-50-177, the highest vertical
~ permeabllity measured was 418 milledarcys. The weighted

ave;age was 48.99 milledarcys, resulting in a field weight-
ed average, 3s determined from these two wells, as 31.61
milledarcys.
| That data reflects that within the sand there is
good vertical communication and with good horizon%al per-
meabllity, good horizontal communication.

The lower portion of the sand horizontal perme-

abilities were measured for twc wells, Federal No. 4-13-

i32 and Federal No. 23-49-129., Now, as this data reflects,
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complete well log?
A 1t shows just the Tocito sand section.

Do you have logs -

O

A Perhaps forty or fifty feet above and below.

Q@ Do you have micro logs on all the wells?

A ¥We have micro logs on all the wells except one,
Federal No, 1-13%. We do not have a micro log.

I might mention from the electrical logs, in
conjunction with the core information presented, we have
determined what we consider to be the net effective pro-
ductive sand for each well. And these extracts are pre-
sented to the Commission for their review to show the net
effective sand that has been assigned to each well.

Q In connection with your study of the reservoir,
Mr. Holland, have you made a study of the reservoir
fluids?

A We have had two analyses performed on samples, on
bottomhole samples, obtalned from wells of the Pettigrew-
Tocito field.

Q@ I hand you what has been marked Applicant's Ex-
hibits 15 and 16, and ask you if those are the reports and
who made them,

A Exhibit 15 represents a reservoir (luld study of
a subsurface sample obtained from Federal No. 1-134%, This--

as reflected in this exhibit --

-29-
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Q By whom was that exhibit prepared?

A  The exhibit and the test were performed by the ;g

3
N
,

West Texas Engineering Service of Midland, Texas.

This oxhibit reflects that the saturation or

-l - = ===

bubble point pressure of the reservoir was 2,054 PSI
guage. |

The reservoir tamperature was 175 degrees
Fahrenheit.

The gas contained in solution with the oil was
862 cubic feet per barrel.

That the oll -- That the rcrmstién volume fact-
or of the oil at saturation pressure was 1.526.

Q@ At what pressure does that come out of solu-

Et tion, Mr. Holland?
| A That is -- That would be at the saturation pres-
sure.
Now, Exhibit 15 is a reservoir fluid study for
Federal No. 21-30-182, performed by Core Laboratories,
Incorporated. This cxhibit reflects that the saturation
pr2ssure of the reservour was 2,061 PSI, which is three
4 pounds differencethanthat determined by the West Texas
Engineering Service.
The gas in solution was determined tobe 862 cub-
ic feet per barrel, which is exactly the same as deterunin-

ed by the West Texas Laboratory. The formation volume
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factor was determined to be 1.512 at saturation pressure.
And the oll viscosity was determined to be .39
centerpoise at saturation pressure.

e o1l is highly

o

As reflected b7
fluid. The viscosity 1s low, which means that the trans-
mission of the fluid through the reservoir will require
a minimum amount of reservoir energy.

Q Do those reports, in your opinion, support your
recommendation for a gas-oil ratio of 2000 cubic feet of
gas per barrel of o01l?

A The data reflects that the fluid has a relative-
ly high solution gas-o0il ratig; that with a relatively
high shrinkage factor will mean that the producinggas-

oll ratio for the Pettigrew-Tocito field will be relative-
ly high. It is a depletion type reservoir. And as de-
pletion proceeds, gas-0il ratios will increase. The

2000 to 1 gas-o01ll ratio limit will safeguard reservoir

gas energy, and will aid the ultimate 01l recovery achiev-
ed from the pool.

Q@ Would you characterize the Pettigrew-Tocito Pool
28 a gas energy reservolir?

A It is a depletion type reservoir, solution gas

Q Have you encountered any evidence of a water

drive in connection with your studles of the pool?
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A To date, we have encountered no water-oil con-
tact. We have oné well drilled low on structure. The
sand apparently, instead of being saturated, has shaled,
has low permeability, because of the shaling condition of
the sand. We do not vellere there is any water influx
into the reservoir.

Q In connection with your study of the pool, have
you had any occasion to study the'drainage?

A Among the tests that have been conducted for
wells of this pool are productivity index tests. Exhibit
17 represents a productivity index test for Federal No.
2-179, performed by the West Texas Engineering Service.

That exhibit reflects the producing character-
i1sctics of the well at varlous producing rates, and re-
ords the bottomhole pressufe drop per barrel of oil pro-
duced at these different production rates; which is term-
ed the productive index test of the well,

For this well, that is Federa% No. 2-179, thne
productivity index varied from .84%2 barrels per pound
drop in pressure to 1.162 pounds per pound drop in reser-
voir pressure.

And this data in my opinion reflects what has
nreviously been demonstrated by core analyses, that the

sand 1is hignly permeable and the productivity index is

relatively good.

-32-
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Exhibit 18 2leo 12 2 productivity index test,

conducted for Federal No. %4-13-132. The data reflected

by this exhibit is the same as that for Federal No. 2-179.

4

)
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 }
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The productivity index figures are somewha
er and are lower than we had expected for this well. And
we believe that during the drilling of the well, the mud,
due to the high permeability, penetrated the producing
formation, Considerable trouble and delay was occasion-
ed by this fact in the completion of the well. Therefore,
’ fhe low PI,we believe, is the result of the completion
problem, completion difficulty caused by mud infiltration.

Q@ I hand you what has been marked ac Applicant's
Exhibit 19 and ask you what that is.

A Exhibit 19 is a pictorial representation of the
initial pressures achleved or measured for wells of the
Pettigrew-Tocito field.

As we developed the field, we noticed that the
initlal reservoir pressures on a2ll the wells were consid-
erably lower than that measured for the discovery well,
Federal No, 2-179. As an example of this, picking at
random Federal No., 23-49-129, the well was located 3,663
feat from any other producing well of this pool. At the
time of completion the pressure of this well was 86 pounds
lower than fhe initial reservoir pressure.

This exhibit veflects that there is good communi-
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cation in the reservolr, and that good drainage over a
wide area can be and has been achleved.

Q I notice, Mr. Holland, that one of the wells
is very -- shows a very low bottomhole pressure. Would
you identify the well and explain to the Commission the
reason for that?

A That well is Pederal No. 1-13%. It is a margin-
al well. It produces roughly ten barrels of oil per day.
It was initially drilled to the Dakota formation, but
during the drilling to the deeper formation, the dfilling
fluid was exposed to the Tocito zone.  And the produéing
interval was fairly well mudded off. A considerable am-
ount of time and money was spent in attempting to success-
fully complete this well in the Tocito zone.

There evidently is a low permeabllity portion of

the reservoir there. It 1s on the edge. And the data

refiected on that well is not repregsentative

Do o naod
- e el -h A A @

’
amount of time was spent trying to complete the well.

Q@ Mr. Holland, would you state to the Commission
what the bottomhole pressure of the most recent well com-
pleted is as reflected by Exhibit 19 -- as compared to
the bottomhole pressure of the initial well?

A Tne most recent well completed was the Lowry

Federal N¢, 25-51-127. The completion date for that well

was April 20, 1953. The initial bottomhole pressure was
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2,108 PSI. representing an 89 PSI drop from the initial
reservolr pressure. And it should be noted this well is

located 2,780 feet from any other producing well of the

COMMISS1ONER SPURRIER: Let's take a five-minute
recess.

{Rccess.

MR, KELLAHIN: If the Commission please, we will
call Mr. Anderson as a witness in this case as he is anxi-
ous to get away and return to Roswell. And with;the con-
sernt of the Commission, we would like to interrupt Mr.
Holland and take Mr. Anderson's testimony at this time, It
will be very brief.

COMMISSIONER SPURRIER: Very well.

<

ROBERT ANDERSON,

having been first duly sworn, testified as follows:
DIRECT EXAMINATION
BY MR, KELLAHIN:
Q Willyou state your name, please?
A Robert Anderson, president of Malco Refineries,

Incorporated, Roswell, New Mexico,
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Q Mr. Anderson, in your capacity as president of
the Malco Refineries, have you any interests in the vi-
cinity of the Pettigrew-Tocito Pool?

A Yes, sir; we constructed & pipe line in to serve
the rield and completed i¢ in Pebruaryof this year.

Q Are you purchasing all of the oil produced in
that pool?

A Yes, sir.

Q Have you had any occasion to make a study of
the productivity of the Pettigrew-Tocito Pool from an
economic standpoint? ‘

A Yes, sir; we had a very substantial investment
in the pipe l1line and had to make some capital investments
at the refinery to handle the o1l from the Pettigrew-
Tocito fleld. And we made a very careful study of the
reservoir before we went ahead with the investment.

Q In connection with that study, did you arrive at
‘any conclusion as to the quality of the Pettigrew-Tocitn
P55l {rom an economic standpoint?

A Yes, We concur almost one hundred percent in
the findings Lowry 01l Company has presented here today
as far as reservoir characteristics, with the only possible
exception that in the opinion of our engineers and our
geologlists, their reservoir estimates could be somewnat

on the optimistic side, Our people -- The big difference

4
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gtueen cur ¢tue th
of pay throughout the reservoir.
Q@ And from the basis of your studies have you

N aw - ~ - .S B3 S oo
reached any conclusion as to whether a well could be

economically drilled on a ¥0-acre spacing pattern?

A Assuming the 1500-barrel per acre recovery that

. i B s el

Lowry 011 Company have estimated as against ours of
eleven or twelve hundred barrels, a well on a 30-acre , Q

location would not pay out, after deducting royalty,

l11fting cost and taxes,
Q VWould it be feasible to drill on an 80-acre

spacing pattern?

A Yes; we feel that the characteristics of the
reservoir and the extreme permeadbility and communication
are very fortunate, and an 80-acre spacing 1s an economic
necessity. And the field can be developed without any
significant 1oss or recoverable oil througn such a pat-
tern.

Q In your opinion, on the basis of the studies
you made in connection with this pool, would one well
economically drain and develop 86 acres?

A We feel that the reservolr can be developed and
drained on an 80-acre pattern as effectively as any reser-
voir,

?Q  And in your opinion would s'ich a pattern adequate-



ol ] 1y praotect anerrslative rights, including those of royal-

ty owners?

A Yes. It 1s a very fortunate area inasmuch as

the royalty is primarily held by the federal government,

one royalty owner; and the leasehold by one operating cor-

poration. And there really isn't too much danger of any 4if- E
ference of ownership of drainage involved in the area. |
MR. KELLAHIN: I believe that's all. Does the
Commission have any questions?
Thank you, Mr. Anderson.

(Witness excused.)

F MR. KELLAHIN: Will you take the stand again, Mr.
b B Holland.
k
l,
. o
ART HOLLAND,
having been previousiy duly sworn, resumed the stand and

testified further as follows:
DIRECT EXAMINATION
(continued)
BY MR, KELLAHIN:
Q@ Mr, Holland, have you anything to add to your testi-
mony 1in regard to the Exhibit No, 197
A Just that in a review of those exhibits, it is

demonstrated that good communication exists in the reservoir.
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and good drainage can be achieved on the proration plan
advocated by the Lowry Upeérating =—- Lowry et-al Operat-
ing Account.

Q Now, Mr. Holland, have you made any interference
test in the Pettigrew-Tocito Pool?

A Exhibit 20 --

Q@ Just a moment. Have you made such a test?

A Yes.

Q VWere you present when those tests were made?

A I was present when the tests were conducted under
my supervision by the West Texas Engineering Service, In-
corporated.

Q And do you have the report framthe West Texas
Engineering Service, Incorporated?

A The report of this West Texas Engineering Serv-
ice is contained ir Exhibit 20, The gxhibit also describes
the method of conducting the interference test.

Q Would you describe brieftly to ihe Commission how
the test was made?

A At the time of the interference test, May 1 to
3, 1952, four wells had been completed in the Pettigrew-
Tocito field, and one well, Federal No. 1-13%, was in the
process of completion. All the wells in the field, with
the excevtion of the well being completed, Federali No.

1-134, were shut in for at least 72 hours. And the bottom-



hole pressure of theae wells; determined by the West
Texas Engineering Service, Incorporated.

The results of these tests are detailed in Ex-
hibit 20.

And the volumetric reservoir pressure at that
time was determined to be 2,150 PSI.

Now, I would llke to correct the exhibit in that
more recent isopac studies have resulted in the average
reservoir pressure at that time being determined as
2,130 PSI. This 2,150 PSI1 reflects a survey or 2 determin-
ation prior to the completion of wells subsequently drill-
ed in this pool.

'i 5 After the wells had been shut in 72 hours, all
. the wells in the field were placed on production, with
the exception of ?ederal No. 19-3%-157. This well was

left shut in and the subsurface pressure guage was lower-

A o -
vop O

(0

ed in the tubing to approximately th

sand for that well. The guage was left in the well 40
nours with the well shut in and the other wells in the
field producing at high production rates. At the com-
pletion_of 40 hours, the guage Wwas removed from the well
and it was determined over the 40-hour period the‘pres—

sure in Federal No. 19-34-157 as measured at the top oOf

the Toclto formation had decreased T PSI.

Q What was the closest well to the well 1in which

_40-
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the pressure guage was left, Mr, Holland?

A The distance of all the wells from the well used
for the interference test, Federal No. 19-3#-151, 1is de-
tailed on theé plat which represents part of Exhibit 20.
And the nearest well to Federal No. 19-34-157 is 1,867
feet away.

Q And what would be the maximum distance that a
well drilled on the 80-acre pattern, which i1s proposed in
Lowry's application, would be?

A On a typical 80-acre spacing pattern the maximum
drainage radius for any well is 1,320 feet.

Q And these tests reflect drainage on 1.867 feet?

A That is correct; it represents an area consider-
ably in excess of the 80-acre pattern we are requesting.

Q@ Do the initial bottomhole pressure tests reflect
a drainage of a larger area than that?

A They represent a drainage over a radius of st
least 1,867 feet which I believe is roughly 160-acre spac-
ing.

Q@ Are the wells that have been drilled in the Pettigrew-
Tocito Pool drilled on a 160-acre pattern at the present
time?

A They are didiled -~ Some of the weils are drilled
on a 160-acre spacing pattern and some on 80, In an at-

tempt to define the limits of tne Pettigrew-Tocito fileld
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and establish field reserves, theprincipal drilling
program has been to make step-outs on a 160-acre basis.

« Mr. Holland, in connection with your studies
of the Pettigrew-Tocitc Peool, have you made any estim-
ates on the ultimate oll recovery?

A Yes, sir, I have. These studies are reflected
by Exhibit 21, which represents our present conception
of the Pettigrew-Tocito Pool.

Presented in this exhibit is a sand isopac map
of this pool, whichis based’on the core analysis dats
and the electrical log data which has been previously
presented in this hearing.

Q Does that reflect the thickness of the Tocito
formation?

4 Yes; the isopac map is a2 sand thickness map.

Q@ What factors were used by you in evaluating
the ultimate production of the pool, Mr. Holland?

A These factors are set out in thne [irsi page of
this exhibilt. For the upper portion of the sand, the
connate water saturation was 23 percent., The average
porosity of 13.90 percent. ‘fhe formation volume factor

of 1.52 percent., A recovery factor of 25 percent.

water saturatlon of 45 percent was used, Average poros-

ity was 11 percent. Formation volume factor of 1,52 per-
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cent, and an estimated recovery factor of ten percent.

Using these factors, it was determined for the
upper portionthat there were 546 stodi tank barrels of
oil in place per acre foot, And the reccverable oil
for this upper portion was estimated at 137 barrels per
acre foot.

For the lower portion, the stock tank oil in
placekﬁas estimated as 311'barrels per acre foot, with
an oil recovery of 31 barrels per acre foot.

Now, the area considered productive in the up-
per sand is represented by the isopac map.

And the area considered productive as to the

lower portion of the sand was considered to be 160 acres,

comprising the north half of the north half of Section 9,

Township 26 N, Range 6 W, Rio Arriba County, New Mexico.
And the sand thickness used for the estimation
of the reserves in the north portion of the sand was 11l
feet.
Q Is that an average thickness according to your
estimation?
A That is an average thickness for the two wells

consldered productive.

8} Did von give the Commission vour estimate of the

v

total amount of o1l in place?

A It 18 reflected in a barrel per foot basis. It

-43-
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18 reflected in the exhibit.

Contained in the exhiibit, for ine upper por-
tion, we consider 920 acres is proven area, And the
semi-proven area consists of 1,615 acres.

Q Making a total of 2,535 acres?

A Making a total of 2,535 acres.

The lower portion considered productive is 160
acres, which is a portion of the 2,535 acres previously'
outlined,

Q On the basis of your studies, what do you estim-
ate the total reédvery tb be expected‘fron that pool?

A The total recovery estimated for the Pettigrew-
Tocito field is 3,330,230 barrels. Of this, 1,617,970
barrels is considered as proven reserve. And 1,657,700
1s considered as semi-proven reserve.

01l production from inception of the field to
April 30th, 1953, was 522,972 barrels, leaving a remeining
en oil resecve of 1,149,988 barrels; and a remaining
proven and semi-proven oil reserve of 2,807,258 barrels.

Q Now, have any other studies been made of the ul-
timate oll recovery of the Pettigrew-Tocito Pool, Mr.
Holland?

A Thnere have. A consulting firm by the Amstatz &
Yates, Incorporated, of Wichita, Kansas, have made a ma-

terlal balance and core analysis basis report on the oil

.
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reserve of the Pettigrew-Tocito Peol,

Q What does that exhibit reflect in comparison
to your studies in regard to the ultimate o0ll recovery?

A  The estimates are considerably lower than the
estima‘ 28 I have presented to the Ccmmission.

Q How many acres did they consider‘proven or
semi-proven?

A At the date of this report they considered --
Their analysis attempted to delineate the entire field --

They considered 2,730 acres would be proven in this pool;

that there were 15,000,000 barrels of stock tank oil in

the posl, a recovery factor of 15 percent, which repre-
sents 2,200,000 barrels of recoverable oil.
Q@ Have any later surveys been made?
A This firm has just'recently finished another com-
plete review of all the data on the Pettigrew-Tocito field.
2 Do you nave a copy of that report, Mr. Holland?
A I have a ccpy of the report, which is dated
May tre 14th, 1953, and it glves the field dataas of
April 28th, 1953,
Q In view of the fact that this is the only copy
of the report that 1s available at this time, we ack per-
mission of the Commission to use it in the testimony and
file 1t as a late exhibit, file a copy of this report as

a late exhibit.

> b it B b o . .
y s e X 2 2o g bk, (ol RBER et L gl g .
: I s s bt SR gy e SRS EER S CERETIETE B i st TS L G
R I B ogp B I b S



COMMISSIONER SPURRIER: Very well.
Q What does this most recent report reflect, Mr.
Holland, in comparison with your estimates?
A I would like to read into the record some of
their conclusions.
Their conclusions and recommendations, No. 1:
"It 18 our opinion that the Pettigrew-Tocito field re-
servolr originally contained approximately 17,000,000
barrels of stock tank oil in place. This conclusion 1is

based upon the reservoir performance in the field from

its discovery to April 28th, 1953."

E
&
g
E:

The other portion of their conclusions: "The

performance of the field to date indicates & primary re-

boikuunh il inai i

covery under present operations on the order c¢f 15 per-
cent of the stock tank oil originally in place, or
2,600,000 barrels of oil, Approximately 520,000 of this
recoveraﬁie 01l had been produced to May 1. 1953. leav-
ing a reserve of 2,800,000 barrels.”
Tht's all,

Q@ Now, Mr, Holland, in connection with your stud-

les of .he Pettigrew-Tocito Pool, have you made any

analysis of the eccnomic conditions and cost of develop-

ment?
A I have compiled a development cocts for typical

wells of the Pettlgrew-Tocito field,
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Q Yes.

A And have made economic estimates of the drilling
of the pool considered on a #0-acre proration unit plan,

Q I hand you what has been marked Applicant's Ex-
hibit 23 and ask you if that is the report to which you
refer,

A That is correct. Exhibit 23 reflects the aver-
age cost per well for drilling and completing wells of
the Pettigrew Tocito field.

Q@ And what is that cost, Mr. Holland?

A The costs detailed in this exhibit are actual
costs with the exception of reliable estimates for minor
gservices, such as bulldozing work, road grading work,
trucking, labor, and I believe that's all. Those are
estimates, The rest are cost data, actual cost, obtain-
ed from records of the Lowry et al Operating Account.

These minor items were estimated to save a great amount

of 1

-

in mimmning down the charges, as they do not rep-
resent a material proportion of the cost, and they are
reliable estimates,

The costs are presented for the completion of
two wells of the field, Federal No, 21-40-182 and Feder-
al No, 22-45-207.

In addition, the cost of the tank battery which

is utilized by these two wells 1s also detalled.



It was presented on this basis because our pres-

ent completion procedure has one tank battery for each
two wells.

From this review, we determined that the aver-
age cost for drilling and completing a Tocito well is
approximately $110,000.

Reviewing the economics relating to oil recov-
ery on a 30-gcre field development plant, it is shown in
this Exhibit 21 in detall, and shows that the oil re-
covery expected on a 40-acre tract amounts to 52,560.

The net income per barrel of oil amounts to
$2.06, approximately.

Q@ Does that include any deduction for operating
expense?

A No operating expense has been includedin this
cost analysis.

a a1

A From the c¢rude 01l price received has been de-
ducted royalty, severance tax, conservation tax and pro-
duction tax,

@ And on the basis of that net income per barrel
and a recovery of 1,31% barrels per acre as you have testi-
fied, what wculd be the ultimate income frOm-one well, Mr.
Holland?

A A well drilled ona 4Q-acre tract,; an average wecll,
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would recover$1l08,799.

Q That is compared to the cost of the well of
$110,000; is that correct?

A  Approximately $2000 less than the cost of drill-
ing and completing Tocito wells without any deductions
for operating expense.

Q Mr. Holland, on the basis of your engineering
studies and economic studies which you have made, in
your opinion will one well efficiently and economically
drain and develop 80 acres?

A In my opinion one well will efficiently and
economically drain at least 80 acres. The data‘ie have
presented has shown good communication in the reservoir,
good permeabllities, better than average porosities, and
that, with the interference tests, in my opinion, is con-
clusive that we can expect good drainage on the pattern

....... 2
MhWPIOTU,

Q@ Would it be economic to drill wells in the
Pettigrew-Tocito Pool on a 4O-acre pattern?

A Our studies have indicated that the return would
be less than the cost of completion without any deduction
for operating costs,

Q Is 1tyour recommendation to this Commission, then,
that a uniform 80-acre proration unit be established for

the Pettligrew-Toclito Pool in the event of proration?

-4g-
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A Ve urgently request that the Commission grant
an 80-acre proration plan for the Pettigrew-Tocito field.

Q And do you recommend uniform 80-acre spacing?

A Ve recommend the uniform 80-acre spacing pat-
tern with wells to be 1oeated>1n the northwest and south-
east quarter of each govefhmental Quarter section.

Q@ Now, do the wells which have heretofore been
drilled in the Pettigrew-Tocito Pool conform to that
spacing pattern?

A We have six wells that do not conform to that
pattern,

Q Are they earlier wells or wells more recently
drilled?

" A They are earlier wells of the field. The re-
cent wells have been on this proposed spacing pattern,
on this proposed location pattern.

Q Why d: you recoumend the spadng pattern which
you do, Mr. Holland?

A As far as our position is concerned, it isn't
mighty material as to the location of the wells. How-
ever as far as our offset operators are concerned, it
is probably preferable that the location of the wells bhe
in the northwest and southeast quarters of the govern-
mental quarter sections,

Q And for what reason?

-50-
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A The present trend of the Tocito sand in the
direction of these offset operators gives evidence that
they probably wili have the better completions in thesé
locations. |

Q And do you ask that the Commission approve as
unorthodox locaticns the wells which do not conform to
this spacing pattern?

A Yes, we make that request.

Q@ In your opinion, Mr. Hollahd, if the Commission--
if the recommendatiorswhich you have made to the Commis-
sion are adopted, would the correlative rights, includ-
ing those of royalty owners, be protected?

A The plan I have proposed wouid protect the cor-
relative rights of operators and royalty owners.

Q@ Have you anything you wish to add to your testi-
mony?

A 1 nave nothing further.

MR, KELLAHIN: Tf the Commission plecse, we would
ilke at this time to offer Applicant's Exhibits Nos., 5 to
23, inclusive, in evidence and will offer the report of
Amstatz & Yates as a late filed exhibit as the Commission
has granted permiasion to do so.

COMMISSIONER SPURRIER: Is there objection? With-
out objection, they will be admitted,

MR FTT.AWUTN ™A
Sl e 9951

o
Al s & SdudV » YL

$ 1a n11
¥ oL VA A ViiT Yyuco
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have any questions of this witness --

MR. GRAHAM: May I ask what 18 the significance
of the blue colored land in there?

A  Lowry operates for three different interests.
And the colors merely represent, differentiate, between
the different interests.

MR. GRAHAM: But no one else is interested in
that as a working owner, Jjust the Lowry under their in-
terests?

A All the acreage that we have presented during
the heandng has been colored in yellow, We represent the
three different corporations that we operate for.

MR. GRAHAH} But you are the operator.

A Yes, sir.

MR. GRAHAM: Of the entire --

A Yes, air; and we apesl for the threec different
corporations.

MR. WHITE: This blue group is the Barrett?

A Yes, dr,

MR, WHITE: And do they recommend this 80-acre
spacing pattern?

A ie5, sir; we speak for the three different
groups,

MR, GRAHAM: You mentioned a while ago about con-

siderable gas being produced. What is being done with that?
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A 1 am sorry. Would you repeat vour question? ,

MR, GRAHAM: I say you mentioned a while ago
about considerable gas being produced.

A Weére at present flaring all gas produced in the
field. However, we have made plahs and are continuing
to make plans, as to the proper disposition of that gas.

We have two different concerns interested in
the possibility of building & plant, a compression plant,
for the field to boost the gas to enough pressure to in-
terest gas pipe lines in the area.

And we ourselves are considering the installation

of such facilities. We expect to resolve those plans at
an early date.

MR. GRAHAM: Is there any other -- anyone --
obJecting to your 80-acre proposal? Why do you want --

A We are -- The field limits are now approaching
©S. And, as youd can see, the economlces of
drilling the fileld on 40 acres are prohibitive, Well,
we need at least an 80-acre pattern for protection on
the offset boundaries of our lease.

MR. GRAHAM: I don't recall your saying how long
it took one of those wells to pay out. Say the best well.

A Well, some of the wells we have drilled have paid
out. That will be reflected in your production figures,

However, drainage from a wide area in the field is being
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been obtained from outlying tracts. And the figure over-
all is prohibitive, as the testimony and data we have
presented -- prohibits drilling on 30-acre basis.

MR. GRAHAM: According to your map, there is on-
ly one interest that may be drained and that would be
the NE NZ of Section 16, Is that the only other royal-
ty owner concerned? Or, do you have numerous overrides?

A  There are some overriding royalties on this

area.
MR, WHITE: Have those people been notified cf
this thing~?
A The official notice 1s the only notice that I
know of.
MR. KELLAHIN: The official notice, Mr. White.
MR, WHITE: When do you think the gas will be
able to be marketed?
A Sir, I can't answer the guestion. I do not know,
We have a meeting scheduled this week, attempting to ce-
solve that question. We are having a plant stucy made
now by an individual consulting firm. Their report will
be ready tomorrow., We have a meeting the last part of
the week in an attempt to work out what our program should
be,

MR. WHITE: If the gas should be marketed, that
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would increase the income of your wells, wouidn't 1t?

A It would increase our income; yes, sir., How-
ever, in addition to the costs that were presented here,
we would have our operating costs to consider. At such
thme as pumping equipment is needed -- that is another
capital expenditure. The bullding of a plant is an ex-
penditure on its own.

MR. WHITE: The maln advantage you would be
given, if the Commission granted an order, would be to
give you protection against offset operators; is that
right?

A Yes; sir.

MR. MACEY: How much casinghead gas are you
flaring, Mr. Holland, approximately, a day?

A Roughly 1,800,000.

MR. MACEY: Isn't it a pretty cbse ecc¢anomic ven-
ture to construct a gasoline plant on 1,800,000 feet a
day?

A We have contacted quite a number of people try-
ing to sell them on the idea of building a plant. Roughly
ten. And of those, we have two that are considering build-
ing a plant. It 1s a small, as you mentioned, a small
thing as far as gasoline plant considerations are. We do

think it will be an economic situation on a smail scale,

And do plan to conserve the casinghead gas.
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MR. MACEY: You are not going to make a for-
tune at 1it.

A I don't think so.

MR. WHITE: One other question. What way
would the State of New Mexico profit or benefit by the
granting of an 80-acre spacing pattern as against the.
existing 40-acre pattern?

A In the overall view, the drilling on the 40-
acre pattern is prohibitive. If you can't pay out your
wells, you can't drill wells.

MR, GRAHAM: The first well drilled on a %0-
acre pald out, didn't 1it?

A Has paid out?

MR. GRAHAM: Has 1t?

A It is true it was drilled on a 40-acre tract.

MR. GRAHAM: Came in about 700 barrels.

A Drilled on a 40-acre tract.

MR. KELLAHIN: I would like to noint out for
the benefit of counsel the Pettigrew-Tocito Pool isn't
prorated, And I believe our testimony reflects we are
getting drainage over considerably more than 40 acres.
And there has been no limit on our production except the
good Judgment and the manzgement of the company itself.
MR, MACEY: Mr., Holland, in your PI test I no-

tice you have pretty high well potentials even today; 1is
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that true?

A Yes, sir; we have potentials, Mr., Macey, as
high as roughly 1700 barrels per day.

MR. XACEY: But approximately how much oil are
you producing per day per well, an average?

A The average f{igure we are producing at the
present time i1s 400 barrels from ten wells which is 40
barrels per well.

MR, MACEY: You have arbitrarily reduced the
daily production in order to control your reservoir
energy. Is that the primary purpose?

A Yes, s8ir; we have,

MR. MACEY: You are not restricted by present
conditions or pipe line outlet, are you?

A No. 1In fact, Malco Refining Company, as they
presented thelr testimony today, want to make i1t -- their
demand 1is 7200 barrels., They are connected to approxi-
mately 500 barrels per day from the Hospah field, and
the balance, without exception, I bellieve they are making
up from distillate, comes from the -- the demand is for
the Pettigrew-Tocito oil.

MR, MACEY: That is all I have,

COMMISSIONER SPURRIER: Anyone else have a ques-
tion®

MR, WHITE: One other question. 1If this proposed
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that means this: that you set up -- your pattern is al-

ready set up on the 80-acre spacing pattern,isn't 1it?

MR. WHITE: And if an offset operator came in

MR. WHITE: If what you say is true economical-

TN

on an 80-acre pattern too.

A If 1t were not feasible,

MR. WHITE: Yes,

A That 1s not always the ca:

MR, KELLAHIN: Also, there would be

Then you would have

~
! A Yes, sir.
MR. KELLAHIN: For the most part on 160.
and drilled on a 40, and then another 40, it would
force you to go and drill on a 40.
A That's right/
ly and geologically and otherwise, it isn't feasible for
them to go in and drill on a 40.

nothing to worry about. They would go ahead and drill

noc control

over location of wells and you would have a direct offset

on the 40-acre pattern. At least that possibility,

MR. GRAHAM: Does the USGS have any requirements

as tc spacing?

A As far as 1 know, they have no proration pattern.

i believe their requirements are 330 from property lines.

MR, GRAHAM: They are not demanding you drill on

[}
~50-




40 acres, 80 acres or 160 or anything?
A As far as I know, no, sir,

COMMISSIONER SPURRIER: Are there any other
questions? If not, the witness may be excused.

MR. KELLAHIN: If the Commission please, that
presents the presentation of our case. And we appreci-
ate the patience with which the Commission has heard
this somewhat lengthy presentation.

I don't want to take up any further time in sum-
marizing this except to point out, I belleve, our re-
quest for the pool rules, for the 80 acre spacing, the
gas-0il ratio limitation, the casing program, and the uni-
form spacing pattern are amply supported by the genlogic-
al information; that tt. fights of royalty owners will
be adequately protected, and that the economics most cer-
tainly Justify the order in this particular case,

1 have prepared a form of An order for the con-
venience of the Commission which they may be able to use
in reference to this case, I trank you,

MR, SPURRIER: 1If there i1s no further comment
in this case, we will take it under advisement and move

on to Case 540,
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SOUTH BLANCO TOCITO POOL

Rio Arriba County, W. M.

Pool Informations

Sixtesn wells had been completed in the South Elanco Tocito Pool
as of December 1, 1953. Three of these wells are pressntly operated by
the Jomston 011 and Gas Company, and ths remaining thirteen wells are
ocperated by Lowry et al Cperating Account.

Of the thirtesen wells completed by Lowry in the South Blanco Tocito
Pool, elaven are currently oil productive, ocne well is a gas well and cne
well is being used as a water injection well. Cumiht.in oil and gas
production from inoception through November 30, 1553 for the Lowry et al

Qperating Account wells is as followa:

Cumlative Production
OIT, Barrels Gas, WCF
T-85 2,89 L,28k
T=109 Lo,623 12,562
1-157 123,794 150,729
T=-123 0 (cas well - S.I1,) 0
T-12% 5,916 6,30
T-127 36,143 32,673
T-12% 54,21 581,23
T-132 90,134 108,101
T-13k 6,213  (W.I.welle10/7/53) 19,239
T-177 35,319 127,753
T-182 76,747 235,3932
T-207 . 2L,791 174,
isl,lﬁ ) ”’
# Estimated
The completion of Lowry et al Operating iccount T-i23, located in the
ud/L, HE/L, Seciica 7, Township 26 Norik, Range A ¥est, as a gas well




confirmed the existance of a gas-cap for the South Blanco Tocito Pool.
Prior to the drilling of this well, the Pool was considered to be a
depletion type reservoir. The gas-oil contact is estimated to be at
approximately a subtees datum of =110 feet at the present time for the
South Blanco Tocito Pool.

A pressure maintenance program by the injection of water was
commenced for the Lowry et al Uperating Account properties of the
South Blanco Tocito Yool on October 7, 1953. Lowry's T-134 well,
located in the KB&/L RW/L Section 10, Township 25 dorth, Range 6 West,
wag comnverted from an oil producing well to a water injection well.
Current injection rate into this well approximates 1500 barrels of water
per day at a surface injection pressure of approximately 1900 p.s.i.
Cumulative water injection from inception through December 11, 153, is
as follows:

Asler injected, varrels

Cctober, 1953 14,511
Novesber, 1953 41,607
12«1 thru 12-11-53 16,716

75,55
There has been & substantial rednerion in the produc ing gaseoil
ratios for some of the wells offsetting the water injection well., These
wells that have been affected are presently producing at approximate
solution gas~oil ratios. It {s tou early in the life of the prassurs
maintenance proiram to evaluate results, and the program is being con=-

tinuad on 3an experimental vasis.
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Monthly 011 Menthly Gas
Month Prodestion, Production,
Yoar Barrels H.C.¥.
193

May 3,318 19,376
June 38,026 77,806
July 39,490 mq.mw.u.
Augast 35,22l 71,287
September 33,285 62,733
October 35,25k L9,372
Novewber  33,5k3 52,514

South Blanco Tooito Poel -~ Ri. Arriba County, MM

Gas =011
Ratio

Cu 0*00& Bbl.

1832
206
2218
202l
1885
1401
1566

Daily Average Daily Average Cunulative Cumulative

011 Productien, Gas Production 041 Production Gag Production,
Barrels M.C.F. sarrels ___¥CF
1 2561 565,290 389,403
1268 2591 60L,316 567,22k
1274 2825 513,805 1,05L,305
1136 2300 679,73G 1,126,092
1110 2091 712,315 1,188,825
137 1593 Th7,569 1,236,217
181 1750 781,112 1,250,731
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1179
7-132
7-157
T-109
T-182

T-207

")
L
o

T-177

T-127

T

T-125

Ringon é

BOTT(MHOLE PRESSURE TESTS
Datum =100 ft,

South Blancc Toeits Pool

in

39 h 1
1568

81
199

112
76

142
219

210

Johnston 04l & Gas Company

72

1782 p.a.t.

1%9 Pes.d.
1”’ Pes.i.

1508 Pes.d,
1912 PeB.d.

18” Peaed.
3 Pes.d.

1826 Pe8,.4.
1828 pesld.

1934 Pes.i.
1522 Pesed,

1903 Des.i.
1906 Pes.i.

) — - a
202¢ PeBeds

1989 Pebol.

2041 p.s.i.
200& p.a.i.

2091 p.'oio
2070 jo X'y J d.

1885 Pl .ic
1892 Pes oi.

2105 p.s.i.

2111: p.s.i.




Weighted Average Ressrvoir Pressure

Original ressrvoir presswres 7-26-51 2197
1st Ceneral Survey: | 5=1-52 2130
2nd General Survey: 8-18 - 8-20-52 2095
3r¢ Generel Servey: 1-12 - 1-1h-53 2037
kth General Survey: he27 - k-28-53 2001
Sth Gemsral Survey: 8+3 - 8-}<53 1580
6th Oeneral Survey 10=5 = 10-7-53 1971

Daten -100 foot

Dete ttemhole ol

OIL & GAS PRODUCTION DATR

South Blanse Toclto Pool

Uil Production
Barrels

Gas Production
MCF - 15.025 p.s.i.a

130,008
234, L02
400,133

- e W W W e e m & A W W W @ =

176,439
311,L46
600,774
802,889
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Gas~01il1l Ratic Tes's

Well ¥o. Date Can-0il1 Ratio Accummladive Oil Prodmetion

T-13k 6-26-5) L0361 5833

T=13-53 34121 6012

T=26-53 4879:1 6151

T-179 6~1l=53 112841 190,733
6=2k53 122711 192,232

T=8<53 12711 194,460

8-8-53 133 199,006

10-1-53% 14151 210,370

10-2%=53 1898:1 211,863

1n- 53 130411 214,670

T-132 6-13-53 175231 13,383
6-24-53 162631 74,484

T=13-53 157311 16,313

TeR953 182211 7,913

8-11.53 15h831 18,93k

10-28-53 1653:1 85,0868

11 - 53% 137551 88,353

12453 13061 91,30

T-157 6-10-53 197611 96,581
‘T=15-53 16441 102,293

T=28-53 1503:1 104,295
T=31-53 176811 104,806

8-11-53 1339¢1 106,150

10-31-53 ksl 119,822

§ 11-27=53 88611 123,269
! 1iZ-i=53 7391 12,358
T-109 6=9=53 L9kl 28,882
62653 160111 30,148

1 7153 183011 31,450

7-27=53 2608:1 32,453

8~12-53 223011 33,197

10-28-53 137011 38,253 -

11-28-53 137911 40,550

12-453 68211 L1 ,016

T-182 G=12e53 482611 68,513
§=25-53 514211 69,810

7-5-53 532611 70,87k

7-21-53 561511 72,463

J=15<53 5Los 11 7L,575

11=30-53 356111 16,147




P
K

¥ell No. Date Gas=-01il Ratio Acoummlative 0il Prodwetion
T-207 62553 201811 61,756
| 1-6-53 202711 69,k27
1-21-53 2399:1 11,962
8=13-53 28981 75,158
: 8-23-53 261311 17,199
;T . 8-20-53 228811 7,110
8-27-53 211201 11,880
g 8-28-53 227101 18,050
; 8-31-53 21081 18,366
F - 53* 239011 85,51
10-30-53 231111 88,135
12-1-53 2283:1 91,19
1-129 6-12-53 1138s1 21,654
6-26-53 123111 29,857
7-6-53 1713 3,058
8-19-53 112911 38,110
12-1-53 6B1:1 54,92)
12-2-53 73311 55,111
177 6-3-53 328741 1,888
62453 118611 17,499
7+6-53 Lk83:1 19,306
T=29-53 k87711 23,125
8~19+53 412811 26,009
10-31-53 h313:1 33,466
1130-53 725217 g, ne
T-127 S==53 818:1 1,721
A=y=53 95111 7,160
6=26=53 883:1 10,845
T=h=53 883:1 11,879
B~20453 98811 19,225
10-2-53 870:1 26,541
12-4=53 7891 36,552
T-85 6-30-53 119211 218
7-1-53 125611 258
T=29=53 219911 738
8-17-53 2244111 1068
10-31-53 1563:1 1993
T-125 10=28-53 1076:1 968 |
|
* Monthly production valuss - msasured. |
Cumulative oil values includs only 1/2 of subject montns production, |
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D - 8)
Loeations 1980' FSL, 1980 FEL, Section 5, T26N, R6W
Elgvationt 6,570 IF
Drilling Commenced: June 15, 1553
Drilling Completed: July 28, 1953
Commenced Produsing: Well was not commereially produstive in

the Tosito farmation and was Sospleted
in the hakota formation,

- Surfase Pipe: 10-3/L" (D casing set @ L478t, with 175 sks cement.
E Erodustion Pipe: 7* D casing set @ 7,LhS' with 200 ska esment.
Jubings 2% BUE set @ 7,273'.
Total Depths 7,k521
i Acid Treatmant: Nore
Shot Regord: Not shot
Initial Potential: Comgleted in the Dakota Formation,

1,670 MCF of gas per day.




Shot Resords
Initial Potential:

1980 FSL, 660 FWL, Section L, T26N, RSW
6,471 OL

May 6, 1953

June L, 1953

June 21, 1953

10-3/4" @ oasing set @ LLS', with 175 sks cemsnt.
7" ® oasing set @ 6,6L1' with 20C sks cement.
2® EUE sst 2 6,6L0!

5,691"

lione

Not shot

23.05 barrels of oil per day




Lesations 700* FEL, 1800' FEL, Section 7, T26N, RéW

Elevetions 6,680* GL

Drilling Cosmensed: Octaber 25, 1953
Drilling Completed: November 2L, 1953
c Producing: December 1, 195)

Supfese Pipe110-3/k" (D casing set 4 L70 feet with 175 sacks of cement.
Predusti-a Pipe: 7" D casing set 2 63k fest with 200 sacks of cement.

asing Perferation 6197 - 6812 feet with 50 shota.
Tubiag: 2" E.U,E. set 3 8817 fest.
T thi 6815 feat
Aeid Treatment: None
. Shet Records Kot shot.
Initia) Potentials Flowed 4,635 MCF gas psr day through

20/6L" choke. CP3 1000 p.s.i.
TPt 750 p.s.i.




Sarfase Piye:
Fretustim Pipe:
Tubinge

Total Depth:
Acid Treatment:

Shot RAseord:

Initial Potantial,

Casing bPerforationt

660 FML, 660 FWL, Section 8, T264, RéW

6,693t oL

September L, 1552

Octeber 3, 1953

October 9, 1953

10-3/4" (D casing set @ LS5', with 175 sks cement.
7'; D oasing set = £,881' with 200 sks cament.

2% KUE set & 6,855".

6,889,

- v . N
Vidk pEL Uay.

5831 - 48LS feet with S0 shats,
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Cere Ko. 1t

)}

Care ¥o. 13

Core No. 24

Core Yo, 1t

Core No. 23

Core No, 13

CORING R&ECORD

South Blanco Toclto Pool

Rio Arriba County, N. N.

66“5»0 - 669105'

6737-0 - 6759.08

6159 00 - 6"8.0‘

681800 - 685800’

6858,0 - 6889,0¢

oo

- . . ™ -

Cored L7.5 feet. Recovered: L7.5 feets
13.5 fest Dlack shale; io feet tight Tocite
sandstone; 18 feet black shale.

Uored 22 fest. Recovered: 21.2 feet:
3 fest black shale; 7 feet tight shaly
sandstone} 1 foot porcus sandstonsp 8.5
fest tight shaly sand; 1.5 feat shals.

Cored 19 fest. Racovered 19 feet: 19' shale.

Cored 40 feet. Recovered 13.L feet:
15.8 feet shale; 3.5 fest sandatone.

Cored 31 feet.
Black shale.

Recoverod: 30.2 feet:

0 S0 fasi Dascwemed: 1.0 feat:

o W e e e e m e W o~ o=
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43
48
B

RECORD (F DRILL STEM TESTS
South Blamso=Tocivo Poold
Rio Arriba Commty, N. M.

Drill Stem Test: 6728 - 6778'. Tool open 3-=1/2 hours.
Weak blow air when tool opened., Died in 32 mimutes.
After 1 hour, had weak blow air for remainder of test.
Recevereds 180! drilling mud. Very small show cf oil.
Rydrestatic pressure: 3320 p.s.i. Flouing pressure:

0-95 p.s.i. 30-minute shut in bottombole preesurst: 190 p.s.i.

L L

AT g P T



/‘y
o’
K
N L4

LAW OFFICES
ABEL R, PETERSON
TOM LEEMING

Ut i
Swen mans Ecnm. PrreRsoy & LEEMING :

WALTER w, RQSS, UR.

Fiern Bumoixg WALTER H.ecKERT
TiMOTHY G.LOWRY ISEJ-IS‘E
JOHN R.PORTER
HAROLD W. Hups 133 Sovra LA SaLrg StrErr
RICHARD V. HENRY, <SR

I HAYOEN MACDONALD m" = TELEPHONE
WILLIAM A CANNON ANDOvER 3-7300
LEWIS €. sulkELeY, yR.

WALTER P. STEFFE)

SERMARD £ SEiDEL
HERBERT C.LoTH, 4R,
ELROY c. sanDouIsT, a.
RVING G. SWENSAN

ROBERT G, SCHLOERD May 250 1953

JOMN W, GitLiGan

'
H
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Mr, R, R, Spurrier
Secretary—Director
New Mexico 0Oil
P.O, Box 871

Santa Fe, New Mexico

Conse rvation Commis sion

Re: Case 537 - New Mexico O

il Conse rvation
Commis sion

j Dear Mr, Spurrier;

Thank you for your letter of May 21st, It is of course very
gratifying to ys when

our people do ap outstanding job and I appreciate
your calling it to my attention],

You have our Permission to yse the case in such fashion ags you
believe will be useful,

Sincerely yours,

i
Et,
3
E .
?.

TGL/H

cc: Mr, A, A, Hunt @

Mr, A, C. McLee
Mr, Gail F, Moulton




OIL. CONSERVATION COMMISSION
P. O. BOX 871

SANTA FE, NEW MEXICO

May 21, 1933

Mr. Tim G. Lowsy
616 Coentyal Avemne, NE
Albuguerque, Now Menico

Dear Mr. Lewsy:
mw l” “'. A. A. “. A M.‘ﬂl'
eye with Counsel Jasen Kellahin put $37 bafave the Now

. Mexnice Ofl Consorvation Commission.

As you well knsw this case invelves spacing of what is now
called the Seuth Blance-Tocite Peel. Since I became a member of
this Commission in Octoder 1945 the Commission has heard adbeut
four huadred and seventy sases. Similar cases have besa presented
by the major ofl companies such as Magnelia, Phillips, Amervada,
Stanslind and Gulf Sat, sever bas & case been meore thereughly and
competently presented in every detail than Case 537. Your erguaisa-
iiom is 0 De aighly commended for the presentation and the efforts.

We would like permission to use your Case as an example
for cases ¢ be presented in the future.

Sincerely yours,

R. R. Spurrier

Secretary~Director
RAS/ve
N : Mr, riellakin
Mr., Hunt
Mr, Holland

Mr, Birdseye




JASON W. KELLAHIN KMI/

ATTORNEY AT LAW

100 CORDOVA LANE
P. D. BOX 36)
SANTA FE, N. M.

June 4, 1953

New Mexico 01l Conservation Commission,
State Capitol,
Santa Fe, New Mexico

-, W

Attached is a copy of a report by Amstutz and
Yates on the Fettigrew Toclito (now South Blanco
Tocito) Pool, Rio Arriba County, New Mexico.
Permission was granted by the Commission to file
this report ay a late-filed exhibit in Commission
Case No. 537, heard by the Commission last month.

Your courtesy in hearing the somewhat lengthy
presentation of this case, and your consideration
of it, 1s greatly appreciated.

Yours very truly,
et~ W. J(M

Jason W. Kellahin

»
R BB AR g 1 NS




TULSA, OXLAHOMA

Petroleum Production Enginesring Co.
Reservoir and Engineering Analyses
P. 0. BOX 111 April 22, 1953 : FILE NO

10-855

Lowry 011 Company
616 East Central Avenue
Albuquerque, New Mexico

Attention: Mr, A, ¥, Holland

Subject: Routine Permeability and
Porosity Determinations
Toolto Sandstone Reservoir
Federal 24-50-177
Pettigrew Tocito Field
Rio Arriba Goumty, New Mexico

Gentlemen:

The following pages present the results of the routine permeatdlity and porosity
determinations made on samples of cores from the Tocito Sandstone Reservoir in
the Federal 2,-50-177 Well in the Pettigrew Tocito Field, Both tabuler and
grephical presentations of the data will be found.

The core was taken between the depths of 6604.2 feet and 6616,/ feet using
rotary coring tools, Samples of the recovered core were selscted in the field
by & representative of the Lowry 0il Company, sealed in cans, and sulmitted for
combination special and routine analysis,

As was requested, an analysis was performed on each section of core received.
The following measurements were made:

1.
2.

3.

be

Voertical permeabllity measursmsnt on a full size section of core,
Porosity measurement on the full size section of core used in Test 1 above,

Horizontal permesbility measurement on a 1# inch diameter plug drilled
from the original full size section of core.

Porosity measurement on a plug drilled from the original full size
section of core,

The results are arranged on the tabular data sheets in the order of increacing
depth, A summary of the results follows:

1.

Re

The first column of figures lists the sample numbers,

The second column indlcates the depths from which the samples were
taken,




Petrolaum Production Enginesring Co.
File No, 10-853

3. The next columm gives the lithology of the samples,

4o The fourth column of figures liats the vertical psrmeabdlities to air
- a8 measured on the full asize core section. These values range from
a ninimm of 0,01 md, to a maximm of 418 md, and average 40 md,

5. The fifth column lists the porosities as measured on the full sise
core section., These values vary from 4.3% to 23.2% and average 11.7%.

6. Permeabilities to air as measured on the 13 inch diameter horisontal
plug drilled from the full sise core section appear in the next
column, These values vary from a minimum of 0,06 md, to a maximm
of 981 md, and average 1.6 md.

7. The last column lists the porosities as measured on a8 plug taken
from the original full size core section. These values vary fram
4,6% to 23.8% and average 12.6%.

The graphical presentations of the results will be found following the tabular
data, The first graph depicts the results determined from the full size core
analysis and the second graph depicts the results determined from the plug

analysis,

We sincerely appreciate this opportunity to be of service Lo you and hope that
we may have the opportunity wo serve you again in the future,

- Yours very itruly,

o LA, Y

i
|
|
;

ASDeyo: gad
Foalamies

~ -
~ADCLATSRTES

-



ADDMESS ALL

. 0. 5K W08

Dalles, Fenaé ADDRESS ALL
METETS TO
April 21, 1953 &7 SOUTH BASKELL

File No, L0-853

Petroleun Pfoduction Engineering Co.
P. 0. Box 4111
Tulsa, Oklahoma

Gentlemen:

You will find enclosed the tabuler data and grephs showing
the results of the combination special and routine core
analysis made on samples of cores from the Toclto Sandstone
Reservoir in the Federal 24~50-1T7 Well, Pettlgrew Tocito
Field, Rio Arriba County, New Mexico.

Yours very truly,

oGl beiline

Enclosures
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Peiroloum Produclion Laboralories, Inc.

DALLAS, TEXAS

ROUTINE PER

Company: __Loyry 011 Company

Vell: _ Federal 24-50-197
Reservoir: Toeito Sandstone

Fleld:

Pettigrew Toeito =~

Date: April 22, 1953

File No.: __LD-853

County:

Rio Arriba

State:

New Mexien

e

| | e P
Formation ]Pem:ill;ility Porosity }am‘gntm Porosity
- (md.) (%) (md.) |

1 6604,2-04,7 | vy fg cal ss 0.01 57 0,10 7.2
2 6604,7-05,2 | shy 18 - dense 0,04 4e3 0,25 47

3 | 6605,2-05,7 | sky 1s - dense 0,05 6,2 0,22 5,6

L4 | 6605,7-06,2 ghy 1s - dense 0,05 8.7 0,26 7.3
5 1 6606,2-06,5 | sdy shy ls - dense 0.03 5.4 0.11 7.8
6 | 6606,5-00,7 | ady shy 1s - densas %004 6,1 #%%0, 06 6,0
7 16600, 7-07.2 | shy 18 ~ dense 0,03 8.0 0,10 6.5
8 6607,2-07,6 vy fg shy cal ss 0,04 9.8 0,43 12,0
9 | 6607,6-02,0 | vy fg silty ss 0.22 10.3 0.78 11,3
10 6608,0~08,3 | vy fg shy ss *¥0,19 *¥11,1 #3#0, 35 12,5
11 6608,3-08,5 vy f2 ghy sg __0b,06 12,7 0,41 11,0
12 6608,5-09,0 fg shy ss 0,08 10.5 0,42 11,0
13 6609,0-09,5 vy fg shy sg 0,05 10,4 0.24 11,5
1L 6609,5-10,5 vy fg shy ss-fractur$ #%8,1 11,9 0,38 13,5
15 6610,5-10,8 fy shy g4 0,07 10,2 0,20 13,0
16 6610,8-11,0 vy fg sty cal ss *0,04 %643 #xx0,07 6.2
17 6611.0=11.5 vy f2 shy ¢cal sg 0,43 7.0 0,23 9.2
18 6613.,5-11.9 {g shy ss %0,12 #7.3 0,17 7.7




o~

Petrolasum Production Laboraloriss, Inc.

F{les No, L0-853

DALLAS, TEXAS

Sample| Depth
Namber| (Ft.) of Vertical Horizontal
Formation Alr Alr
Permeahility Porosity (Permeahility Poroaity
(md.) (%) (md.) (%)

| 19 16611,9=12,2 | fg shy ss *¥0,09 *5,5 0,17 4eb
20  {6612,2-12,7 |fg ss ¥14 *18,2 46 19.0

2. 16612,7-13,0 | fg s Q71 19,8 10 21.8

| 22  l6613.0-13.3 [fz 8s 183 23,2 442 23,8
23 [6613,3-13.9 [£gas 12 21,0 760 22,8
24 leh13. 9042 | £g as L18 22,0 78 231 |
25 €614, 2=14.5 fg ss 335 21,5 981 22,1
26 6614..5-15.0 fg 8l shy ss 221 20,2 g21 23,8
27 f615.0.15.4 | fg aa 9.2 18.6 247 21.6
28 16R15 . /=15.8 | fg 83 8.1 18.3 289 18.1
29 |6615,8-16,1 | shy 1s — dense 0,04 6.9 0,24, 8.4
30 |6616.1-16.4 | 1s - dense 0.07 5.1 0.13 5.2
Arithmetic Averages 40 11,7 b 12,6

Note:

In the twe columns falling under the heading of "Full Size Analysis", several

of the results are preceded by the symbol *,

possivle to perform an analysis on the full size core section and 14 inch

dlameter vertical permeability plugs were drilled and analyzed.

preceded by the symbol ** had a vertical fracture extending through the
entire length of the section which caused the permeability to be high in
comparison with the other samples of similar structure,

In the "Air Permeability" column under "Plug Analysis" the symbol ¥,
indicates that 3/4 inch diameter horizontal permeability plugs were drilled
and analyzed instead of 1% inch diameter plugs, '

This indicates that it was not

The sample
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Pm Predsclisn Mw Inc.

ADDSBNS ALL Doliat. Tonss mn;
PrsS—— R
. 0. 50R I Octeber 7, 1952 & AOUTH RASEELL

File No, LO-790

Lovry 0il Company
616 Rast Central Aveoue
Albuquerque, New Mexico

Attention: Mr. A. T. Holland

Subjesct: Porosity Determinations
Tocito S8andstons Reservoir
Federal 22-45-207
Federal 4-13-132
Pettigrew Tocito Field
Rio Arridba County, Rew Maxico

3
:

Gentlemen:

You will find enclosed the results of the perosity detemminations on 39 samples
of cores from the Tooito Sendstoms Reservolir irn the Federal 22-45.207 and the
Federal 4-13-132 Wells in the Pettigrew Tosito Fiell'. The samples used for the
measuremsnts were drilled samples of approximately :/4 of an inch in dismeter
and of varying lengths,

The results are arranged on two tabular data sheets in the orcer of increasing
depth., Table I lists the results for tre 19 samples frcm the Federal 22-45-207
Well and Taeble II liets the results for the 20 samples from the Federal 4-13-132
Vell., 4 discussion of the tabular data follows:

1. The first column of figures indicates the sample numbers,

2, The secord column irndiestss Lle Jdepihs {rom which the samples
were taken,

3, The last column lists the effective porosities (expressed as =
perosnt of the bulk volume) as determined using an air expansion
type porosimeter,

Arithmetic averages of the results of the analyses are shown below. An average
is shown for the combined results of the samples from both wells and also for
the separate results from each imdividual well,

Ramber of Porosity
Well . SaARles
Pedarel 22-45-207 19 11.4
Faderal 4-13-132 20 13,0

Combined 39 12,2




Debrolasms Praductinn Laberalories, Inc.

DALLAS, TEXAS
File Mo. LO-790

We sincerely aprreciste this opportunity to be of service to you ard hcpe that
ve may have the opportunity it serve you again in the future.

Yours very truly,

ZL sl h Ko
W L3

HSDeyo: gad
Enclosures
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DALLAS, TEXAS ' |
Comparny: ___Lairy QL) Compeny Date: ___Qotobar 7. 1952
Well: _ Pedaral 22-45-207 File No: __ LO-790 3
Reservoir: _ Toclto Sapistons County: __Rio Arribe '
Field: _Pettigre Tocite State: ___lwy Mexico
: Sample Depth Porosity
| 2 66.3.5 6.1
3 66445 13.0
4 (645.5 6.4 3
5 6646.5 8.9 :
6 6647.5 9.9
E 7 6648.5 9.5
8 6649. 5 10.9
9 6650.5 10.7
10 66515 18.1
11 6¢52.5 16.6
12 6653.5 18.3
13 6654.5 7.0’
L 6655.5 5.5
15 6656, 5 9.0
16 6657.5 15.8
17 6658,5 11,2
18 6659.5 19,0
19 6660, 5 11.5
20 6661, 5 %1
Arithmetic Average 11,4 Table 1




@
Pm‘ Daedusclion Laboralsriss, Jnc.

DALLAS, TEXAS
PORORIIY DETERMINATIONS 1
Compary: __lewry 0i) Company Date:__Qotober 7, 1252
Vells _Fadered &J3-131 File No: __ J-790
Reservoir: _Tocito Sapdatoe County: __ Bio Arrdid i
Field: s o xoito . State: ___ Neu Maxlog g
San-le Dent: Porosity ‘
N el
27 6£75.5 7.0
28 €676.5 5.2
29 6677.5 7.9
30 €678, 5 6.5
3l 679.5 13.2
32 6(80.5 9.9
33 €681.5 18.4
34, €€82.5 17.2
2% (683.5 15,5
3 6684.5 9.8
37 €685.5 15.7
38 £686.5 18,1
39 ' (687.5 8.9
4o €(88.5 17.5
41 6689,5 21,3
42 6690, 5 21.3
43 6691, 5 16,6
4 6692, 5 8.0
45 6693, 5 13.4
I 6€694.5 T2
Arithmetic Averags . 13,0 Table II




Lowry et al Operating Account

Schlumberger Electric Logs Surveys
Schlmnbergeraﬁcrolog Surveys
Tocitszand
Pettigrew-Tocito Field
Rio Arriba County,N.M.
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6,18
6,622
6,616
6,819
6,682
6,105
6,643
6,583
6,605
6,629

6,602

6,550
6,507
6,515
6,65k
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OILFIELD RESEARCH LABORATORIZS

Avgust 13, 1952

Lowry et al Operating Acoount
616 Fast Tentral Avenue
Albuquerque, New Nexiao

Gentlemen:

Znelosed horz:rith is the report of the
analysis of the 3" Rotary oore samnles talten
from the Federal Lease, ¥all Mo, R2-.45..207,

Rio Arribde Sounty, New Hexlo0, and sudbmitted
to our ladoratory on Auvgust 4, 1952,

Very truly yours,

ATLEITLD r*waawm TORITS
~ L«
Qm&s& \\@
Carl 1., Pate
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Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

Compnny .‘ . O“ Lease Fadgnl weu NO 22"&
o
Location_ ”;L Sv'tL
Section 10 1wp__ 268 g &w County_R10 Arride state oW Nexieq
Name of Sand Toeite
Top of Core 65.3.00
Bottom of Core - 6682,00
Top of Sand 66&3- 95
Bottom of Sand N @
Total Feet of Permeable Sand .90 10
Total Feet of Floodable Sand 11.55
Distribution of Permeable Sand:
Permeability Range Feet Cum. Fi.
Millidarecys
! 0 - { 2. 25 m
la2 1. 00 g. 25
h & adove 2.0 »10
Average Permeability Millidarcys 68' 27
Average Percent Porosity 11'02
Average Percent Oil Saturation 35 66
22.2%
Average Percent Water Saturation
Average Oil Content, Bbls./A. Ft. 305'
Total Oil Content, Bbls./Acre 54792,
Average Percent Oil Recovery by Laboratory Flooding Tests 8'61
s}
Average Qil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. "5'
2 e
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre ! ,IC. .
)
Total Calculated Oil Recovery, Bbls./Acre » 200

Packer Setting, Feet
Viscosity, Centipoises @
A. P. 1. Gravity, degrees @ 60 °F

Elevation, Feet




1 OILFIELD RESEARCH LASBORATORIES

5,3 - 2-

An 01l base rmud was used as a aelroulating fluid in the soring of
the sand in thils well, This wel)l was drilled in virgin terrigery,

FORMATION ggagn
The detalled log of the fornation gored is as follows!

Depth Interval, Dasaription
Fget

6643.00 - 6643.95 - “andy lirmatone.

£AL3.95 « 6447,.75 « Dark mediumn grained miasseous saleareous sandstone.
6647.7% = 6648,65 « Dark rine gralned misaseous aalgareous sandstone,
3 669,65 = 6650,60 - Dark fine grained misaseous galsareous shaley sandstme.

6650,60 - 6653,.8%5 « Dark ooarse grained miocaceous nalsareous sandetone
. sontalning a vertiaal frasture,

6653,b8 - 6655,.35 -~ Haprd oalaarcous shaley sandstona.
6655,35 = 6659,15 « Brovn medium grained miosageous salaarecus sandstone,

)i 5659.15 « 6662,00 « Brown to dark medium grained migsgeous salsareous
sandatone,

Joring wvas started at a denth of 6643,0C feet in zandy limestone
and ocomlated at 6662,00 feet in medium grained misaoesus caloareous
sandatone. This aore shows a total of 19.00 feet of formation sontalining

oll., For the moet part, the nay 1ls made un of Tine o nmediun grained

—® ke i mm
LiAJ6 eI

PFAVTANTLITY

Yor the saXke of distrithutlion, the aore war Alvided Into three sae

tionr, Tho velrhted averare nepnasbiitty o7 the uvear, middle and lover
sestblone e 1,10, 214,75 and 1,92 nil1icuriye rescastivaly: the overall
averesn helns 682,27 (Soe "able Y7), Ty aheerviae the dnta clven on the
aorecrinh, it it natlisganie thzat the aored aratiton harn o vary lereecuvlar
narre:h it ity ey Vi i aantalne o verr lanrn cane dn the nidMae of the

eand asestinn,




OILFIELD RESEARCH LABORATORIES

-

coring which was no doudt oil,

chloride gcontent,

coras, is 5,792 barrels .er acre (See abls 1V),

tests, on o total recovery orf 1,197 barroels o oll

Ll s 0 HLOUDING rseg

—_ The sund in this core shows a fair weighted averaie percent oil
saturation, namely, 33.56. 'me welrhted average percent oil saturation
of the upper, middle ani lower sections is 35.86, 37.40 and 34,90 re-
specotively, The welglted average percoant water saturation of the upper,
middle and lower sections is 24,75, 19.30 and 22,29 respectively; the
overall average being 22,83 (See Table IV), 'This sives an overall

E weishteld averase total fluid saturation of SR 49 nargant. 'This low

total fluid saturation shown that considerable fluld was iost during

Por the sake of futuroc informatlion, all of the saturation samples
were analyzed ror chloride content, The results of theses tests are
given in Tables VII and VIII, #rom the data given in these tablee and
on the coregraph, it is noticesxvle that the gand has a very irregular

‘The welghted uverage oll content of the upper, middle and lower

sections 18 266, 511 and 271 obarrels per acre foot respectively; the

overall averase being 375, 'The total oil content, as shown by this

The sand in S$kdn core responded fairly well Lo laboralory flooiing

por ucre uas obtained

from 11,57 Fael of  nd, PThe ual bial averare ercent oil satuwration

cas retuced fron -2, 10 Lo QB.KQ, or ropraaenty an averarc racovoery of

8,61 vercant, Lo Hciot Lo avaraoe of feclive soroesvillity ot bive gawsles
i3 4,59 millidareys, whila the ever ¢ Ani. L Tladid prodacilon pressurs
| 18 31,73 pour o ser sousve inen (Gas o Jole Vi)




OILFIELD RESEARCH ULABORATORIES

By observing the data given i1 Tuble /7, you will note that of the
20 samples tested, 12 roduced oll and water. This indicates that
approximately 60 nercent of the sand represanted by these samples is
floodable, ‘The tests also show that the sand has a very wide variation
in effective permeability and that the midile part of the cored section
is very loose., A synthetic Wrine of approximutely 25,000 parts per
million, calculated as comuon salt or godium ohloride, was used to flood

Mmved Lha scawmd onmlao
s “h el - - -

ety b °

CONCLUSION

On the basis of the above data, it is evident that a total recovery
of 2,200 barrels of oil per acrse, 1890 barrels er acre by primary
production and 400 barrels Jer acre by secondary recovery, can be
obtained from the urea represented by tiils core by efficient developing
and operating practices, In calculating this recovery, an allowance
wag made for oll lost during coring.

‘the principle drawback of tnis core iy the fact that it has a wide
variation in permeability and a low percent vorosity. The fact that
the o0il carries so much gas in solution iy another factor that greatly
raducas the moluma of recovarnbhle 2ll in olaca. Chanagea Lva, Hrassire
naintenance, (the injection of the ges, .roducel ulong with the oll,
back lato tho uy 2ona), willl recover aluost as uuch 511l as would be
expected by o convinatinn oi primur: orodustlioa andl walorefiocoding,

furthersore, thls nethodl would bhe less asxspensive,




Oilfield Research Laboratories

RESULTYS OF PERMEABILITY TESTS

N TABLE 1
Company Loury et 81 Operating icct. reawe . Foderal =~~~ wen No__zz_-zﬁ‘(;;-
Sample Depth, Permeability ! Feet of Core Permeability
dares Rt Cum R | F?p:dngi 1

1 6643,165 | inp. 7495 0.9% 9,20

2 66844 ,00 Iap, 2.5 | 1,50 2.00

4 3 A645, 70 7449 1.90 2,50 7.99
F 4 6646,90 1.75 1,99 3, 50 1.75
5 6/71‘7-00 t)of‘6 lo 25 “.?5 0.82

3 6£648,00 Inp, 9,75 5.50 .00

g 6443.00 Imp. 1.15 6.g§ 0,00

8 | 8880.28 I 38 | &S 208238

10 642,90 124, 1.20 9, 59 126,00

11 6653.00 255, D495 10,45 289,00

: 12 6654 ,00 Imp, 1,908 11,50 0,90
i 13 6655,00 Imp, 2,85 12,35 0.00
] - 14 6656,00 lup, 1.15 13.50 0,00
| b 15 66%7,99 2.9 1.0% 14,50 2,90
3 16 6458, 00 Lap. 1,00 15,50 n,00
17 6559,00 .4 D.6% 16.15 2,22

18 6660 .00 Y, 49 1.3% 17.59 0,66

19 6661,07 I. .. 1,70 18,30 N, 00

20 £661,25 T, Y, 50 19,90 7,20




CompanyJOWPY, ot 8l Operating #00t. rease  Fadaral

QOil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE It

Depth Interval,
Feet

6643,00-6550, A0
6650, 60=6653,45
6653,45-6662,90
6A43, ND=5662, 00

Well No_22ei) See

207
Feet of Core Average Permeability
Analyzed Permeability, Capacity,
Millidarcys Ft. x Md.
7425 1.10 3.56
3,20 1.92 5.77
9,10 68.27 621,33




Qil Field Research Laboratories

RESULTS OF SATURATION TESTS

TABLE IO
Company_______lowry et al Oneratine Asseunt Lease... Fedoral Well No._ 22=45=207
Sat. Depth, Effective Percent Saturation oll Content ) Feet of Core i Total Oil
No. Feet Paroany on Water | Total Bbls/A. Ft. . Cum. Fi. | B
1 6603,1% 5.6 3,9 | 22.85 | 72.0 18 AL ot
2 | 66bb,00 £.9 | bk | 19.4 | 7.8 218 1.5¢ 111
aagis QOJ :”Cm nv”‘m g.? Jg Jtmu) , J»J..:
M 66h »00 10.° dO.ﬁ Nutﬁ mb.o? nu“m A 392
6 mmam.oo 12.4 b7.8 | 21.3 | 69.1 ué1 .50 LA
7 6649, 00 9.7 23.9 | 3.8 | 67.7 10 FUE5 ~o
_ €6%0.00 8.1 38.2 | 27.b | 62.6 221 P A0 210
_ 9 6651.00 19.4 28,4 wo.w am.w 3B 2,5 | st
10 &“Nog 12,9 QWQQ 17. Mmo U»W De GO _ gk
11 66%3.00 20.7 b6, R | 19.8 | 66.6 754 De95 0.b5 711
12 663 4,00 6.8 51,2 | 23.2 | Thk.b 271 1.05 | 11050 20
13 665%.00 L.9 30,6 | 7.5 | 6B.1 116 0L R5 12,75 o
1b £6%6.00 139 35.0 | 2%.7 | 5B.7 378 1.15 | 17.5° g
15 €657.00 13.6 2.6 | 20,7 | 53.3 A 1,09 Yive 50 A,
16 6658, 00 N8 13.9 m».m $6,.2 258 1.00 15457 758
17 66%9.00 17.1 29,3 | 19, 8,7 189 065 16,17 257
18 6660,00 11.6 11,7 | 16.9 | 48.6 286 1.723 17,40 2RE
19 6661.00 9.3 27.5 | 18,0 &u.w 198 1,07 19,50 107
20 6661, @“ 3. 5 5.0 2.b 66, 122 057 A AE P 5]
ﬂo,ws‘u. - oo e e e wn m | 3 R vasley




Oil Field Research Laboratories

SUMMARY OF SATURATION TESTS

TABLE IV
Company_ LOMy at Al Oparating Aoccount Lease __Foderal Well No 22-45-237
Depth Interval, Foot of Core Average Average Average Average Total Oil
Teet Analyzed Percent Percent Ofl Percent ‘Wyter 0il Content Content
Porosity Saturation Saturatioa Bbls./A. Ft. Bbls./Acre
6643.90 - 6650,60 7,60 9,32 35.86 24.75 260 2,019
6650.50 - 6653.45  2.85 17.58 37.40 19.30 511 1,455
6653.45 - 6662,00  B,5¢ 10,35 34,50 22,29 271 2,318
6643,00 - 6668,00 19,00 11.02 35.66 22.8) 305 52792




Qilfield Research Laboratories

RESULTS OF LABOR.ATORY FLOODING TESTS

TAXVE V
OoBﬁmd%EE@@d Lease e Il Well No. &
Sample Depth, Effective Original Oil Saturation Oil Recovery Residusl Saturation ._ Volume of
No. Feet Poroslty Percent Bbis./A. Ft. Percent Bbls./A. Ft. % O | % Water | Bbls/A FL| e
1 [eses.as | s, | 47,7 £1% 0,0 3 47,7 | Es a8 .
2 |6844,00 | 8,9 3.4 254 1.6 11 0.8 GL I S L 1
3 |6648,00 | 9,0 28,4 AR 740 8g 2.4 | 0.8 | 10 1
4 [6046,00 | 9,7 39,4 598 11,2 - 8t O S L Y o T o
) s O:‘Os sl‘ &@OQ £38 GAO b g.-& 4543 | 238 0
' 6 6648,00 | 13,3 46,4 443 040 0 Al b L3486 | 44O o
7 (6840,00 9,3 204 191 040 0 0.4 | 4B.6 o 131 o
8 [6050,00 | 84 38,8 230 0,0 0 .8 | 40,0 | B0 0
| 0481 ,00 19,1 “ 26,8 399 10,0 140 16,8 6,8 | 49 43
10 [6882,00 | 13,1 | 34,9 374 16,1 1% 0 o6 83,5 | 210 1 17
4 10 [6683,00 | 80,7 | 44 ¢ B0 o8 3z 2442 Bod | 389 7%
| 18 16884,00 | 64 | 45,9 a4z 040 0 469 | 30,0 | 43 5
13 66n5,00 | 8.3 L 89,1 118 0.0 ) 20,1 | 68 | 11E 4
14 [60n6,00 13,9 38,0 10,2 110 LE,8 | 00,0 | 46 42
18 §08 ﬂ“.ﬂ 54,0 558 6,5 6t &%.,5 | "7.8 208 | 3
16 |6438,00 9,7 3,7 290 Re¥ 2 28,86 | 49,3 | 217 | 1
17 16680,00 | 17.4 27,8 309 B.2 " LB, | ®I4 | =97 &
18 S-w.oo 114 30,3 868 1% | 4% ERME . AR,E | B &
19 |6661,00 | 9,0 26,0 168 4,7 32 21,3 | 41,8 | 149 =
30 [6661.08 3.8 43,0 124 0.0 ¢ 45,0 | 5.0 0 124 v
| |
Fetent ~ oubls eentine | | m
- Yol of water resovered ot the ti:e wexigus ol rocovery. | |
- ined by pussing water throusgh s whioh stfll conteins cesidusl o»:
! |
| |
| w
I
! !
|
N D

OR— — S
v e S S I R opapets s o my
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Oilfield Research Laboratories

SUMMARY OF LABGCEATORY FLOODING TESTS

TABLE V1

Company. I 1 Cperating asaount Lease_Federal Weli No., com='5=207

£643,9% 6450.6C AAN5.T35 CRLADE
Depth Interval, Feet GEBG. S0 6652.4% £201450 NS O L
Feet of Core Analyzed 2.5% 2.R8 £e15 1155
Average Percent Porosity .49 17.51 17,18 12.9C
Average Percent Original Ol Saturation 13.57 36,13 30.02 2,30
Average Percent Ofl Recovery 2 59 18,54 5,97 061 B ;
Average Percent Residual Ofl 8aturation 26.08 26,59 2L,1% ) M6 |
Average Percent Residual Water Saturation £3.14 AL 0% Lk - 8h,96 A
Average Percent Total Residual Fluid Saturation 2 23 _RE_ mk Nk onﬁ o8 14
Average Original Oil Content, Bbls./A. Ft. N#ﬂ ?0?:’ 01, san,
Average Oil Recovery, Bbls./A. Ft. 56, 212, £n, 08, )
Average Residual Ofl Content, Bbis./A. Ft. 192, IR EEER o 335 T
Total Original Ofl Content, Bbls./Acre mmuvl erwhmomi -.NW"NWNVM‘ ylf, o \WJM.M.W” — e
Total Oil Recovery, Bbls./Acre 142, _£05. L 1,10%
Total Residual Oil Content, Bbls./Acre 7. N 801, 1,531, 2722
Average Effective Permeability, Millidarcys gu N k r{: o, mu.ﬂ DS
Average Initial Fluid Production Pressure, p.s.. 3.3 2.3 28,7 3.7 o

NOTE: Only those samples which recovered oil were used in calculating
the above averages.




Oilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS
TABLE v
CompanyLOwry at Al Oparsting Aqet, Tease  Fadewal Well No.22=H45-
207
Sample Denth, Chloride Content Percent Water Saturation
No. Foot of Brine in Sand Connate Driiling & Total
ppm Fareign
1 647,15 4,000
2 6644 ,00 12,89
3 6545, 0t 31,000
4 £646,00 19,700
5 6647 ,00 13,500
6 6548,90 48,500
g 6649,00 36,890
4650,00 27,800
10 6652,00 36,800
11 6653,00 74430
12 6654,00 22,900
13 6655.00 50,100
14 6656,00 29,600
15 6657.00 22,370
16 6658,00 35,900
17 6659,20 7,000
18 £663,00 42,000
19 6661,00 47,000
20 6£661,85 71,500
Note: ppm -|paprts per milllon,




Oil Field Research Laboratories
SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VI

cmy_mw—-mj—l—“ e Federal == Wen No_22=8 5=
207

Depth Interval, Chloride Content Average Percent Average Percent

Feet of Brine in Sand, Connate Water Drilling &
ppm Foreign Water

66443, 006659 ,50 29,147

6650,60-6653 .45 27,231

6653, 45-6662,00 35,423

6643,00-~6562,00 31,684

Mote: ppm = parts per million,




Lowry et al Operating Account

Factual Data Report

Pettigrew=Tocito Pool




) - AL o ki v v ¥ T
‘ ~
PO RS st L PR L DI LT gAY Seswme s et - "
~
. & b
«
o e e R i Y ' -
L)
4 /




oo Elasoo o
PETTIGRENSTOCITO POOL

Rio Arriba County, New Mexico

1. Ristery of Pettigrew-Tesito Pool
The discovery wmll of the Petitigrew-Tocito 01l Pool was the lLewry

ot al Operating Account Federal 2-179, located in the center of tie
Wi/, S&/k, Section 9, T26K, RSW, Rio irriba County, New Nexise. This
well wis ssmplated in s Tooito formation om July 10, 1551, at a total
depth of 6,692 feet. Initial potential was 720 barrels of oil per day
through a 3/k® twbing choks.

A\ present there are 10 producing oil welis completed in this Poel.
From imseption Vareugh April 30, 1553, the total oil preduction amoumted
to 522,972 barrels. The orude oil gravity averages L3.8° API. Cumulative
oil and ges production from inception, by wells, is as followss

Cumulative Production

ol ~TBarrels Oas - ¥

Federal I-Dh 5,2]\5 15;”9
F ederal 2-179 182,659 263,827

Federal L~13-132 69,063 76,047

Federai i5=54=i57 85,57 100,834

?Od.r‘l 7.35-109 25’%2 »

Federal 21-40-182 6L,321 174,981

Federal 22-45-207 58,023 59,3L9

Federal 23-49-127 19,865 14,730

Federal 24-50-177 7,764 18,7173

Federal 25-51-127 893 658

522,972 810,032 g%
o Sl O g 03 /C»/’ "’ 5’/-}/

Crudes oil from the Fettigrew-Tocito Field is purchased by iialco Refineries, ,.{,‘;(f
Inc. and transported by pipeline to their rofinery located at Prewitt, New

¥exico., The crude oil is swest, green alor, paraffin type, and is considered

very high quality, best suited for topping and cracking to give a high yield

of good quality gasoline and heavier burning oils.




& P Propertiss of Reservoir Rogk:
8 ﬁ&t‘ average porosity, percent:

Upper Portions 13.50 peresnt
Lower Portion: 11.00 peresat

o te 111 $

r Partions
Horisontal: 121.1 millidareys
Yertical: 31.6 nillidarays
Lower Portiens

Horisontal: 1.1 =dllidaveys
Vertisals 0.k millidareys

6., Approximats average interstitial water saturation, perceant:
Upper Portion: 23 pezoant

Lower Portion: IS peremnt
3s__Structural Features of the Reservoir:

2. Cemsral Geologloal Description of the Reservoir:
The Pettisreu-Tocito Pool is a lenticular sand reservoir of

Upper Cretaceous Geologic age. The sanmd lentil trends in a north-
west-goutheast direction, with the pool limits not yet defined by
drilling. The upper portion of the Tocito Sand is a fairly porous,
permeable, medium grain sand, presently considered preductive for

an spproximate 2,53)5-acre area. The lower portion of the Tocito sand
is of limited areal extent, and is a low porosity, low permeability
sand, considered productive becauss of a fracture system of drainage.

be Original Gas=-0il Contact:

No gas cap is belleved present.

e Originel Water-0il Contact:

Not yet determined, if present.

e v g




ds Ratio of Gas<Cap Volume to Oil Zons Volume:

No gas oap.
of 20081

Appraximatsly 90 fest por mile toward northeast.

jo_Charestaristics of Reserveir Fluid:

a. Average Grevity of Stock Tank 0il: 13.8° API
b. Estimeted Saturation Pressure: 2,052 P.S.I1.
6. Yormation Yolume Factor:

d.

at origimal pressure: 1.508 @ 2,197 P.S.I.
at saturation pressurs:l.512 & 2,052 P.5.1.
at 2,(!)1 PeSele !10%

Viscosity of Reservoir 0il - Centipoise:

at original pressures O.40 @ 2,197 P.S.I.
at saturation pressure:0.39 @ 2,052 P.S.1.

at 2,@1 P.S .1.3 0039
Dissolved Gas-0il Ratio 2 0 P.S.1. Separator Pressures -
e ]
at o ressure: 862
at saturation Pressure: 0862
at 2,001 P.S.I. 8Lko

E. Pressures ard Tmnmrns

8. astimated Original Reservoir Pressure & =100 feet: 2,197 P.S.1.
b, GZstimated Reservoir Temperature < =100 feet: 175° Fahrenheit

Coe

Reservoir Pressure His tory: See attached data and graph.

d.

Average Shut-in Time Prior to Pressure burvey: 72 hour ainimum

Productivity Index - Bbls./lay/P.S5.1. Pressure Drop:

Maximum: 1
Minimum: 0.842 (Federal 2-179)
Average:! o

2162 (Federal 2-179)
.985 (Federal 2-179)




6. Statistical Data
8. Qi) Prodestion - barrels per day: Ses attached data and greph.
| 9 =0il ratios , Ses attached dats and greph.
8. Water preduction - percent of total fluid: Approximatsly JO pereent
d. Mamber of preducing wells: 10 (as of april 30, 1553)
8. ippreximats Develsped acreage: 920 acres
f. Yolume of Gas Production: See attached data and graph.
£_Stage of Depletion: Primary.

1.__iagividua] uwoll Problems:
During the completion of the well, care must be exercised %o keep

the drilling fluid as light as possible o prevent damaging the permeable
Togite sand sections. 7To assure a successful completion, a 60 percent

011 emulsion mud is used, and casing 1s set above the producing soms to
keop the weight of the cement off formation during the cementing operation.
Paraffin agcumulation in tubing and flow lines necessitates remedial treate
ment on oceasions. The crude oil has & pour point of approximatsly 25° F.,
and the 01l must be heated in the storage tark to:@eraturo of
approximately 60° F. in order to keep the oil fluid snough Yo fiow Whrough
pipelines.

8. Gensral Reservoir Mechanics

The Pettigrew-Tocito Pool produces from a golution gas drive. To date,
thers is no evidence of an initial gas cap or any extyameous waler influx into
the reservcir. Because of the high shrinkage of the reserveir cruds and the
large soiuticon gus-oil ratio, it can be ascumed that the Field wili produce

with a relatively high gas=0il ratio during its depletion life.
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Pettigrew-Tesito Field - Rio Arriba County, N.M.
Dally Average Daily Averags

Nonthly 011  Memthly Ges  GaseO1l
Nonth Predustienm, Preductien, Ratie

Barrels eI,
5,970 8,991
10,243 15,215
10,973 16,0460
u,on 16,511
13,215 16,658
9,761 12,47k
21,5k0 2,183
11,255 1k 555
32,772 k2,603
27,h26 35,316
27,85 3k, 604
& .g s'§
ubs S‘m—.—”
38,510 69,510
3,827 £9,030
31,572 61,770
N@bs gb %UQ
33,3% 55,459
36,552 60,768
3,724 56,066

CuJt./Dol.

PRODUCTI. . DATA

01} Preductdon,

~Darrels

Gas Production Oil Production,

M.C.F.

L

Cumulative

sarrels

Cumulative

8as rroductiion

g.\‘. .* -

250
L5
5h9
533

537

Lo2

L70
1038
I
nn

1576
1683

2212
2301
1953

1519
1961
15961
1869

5,970
16,113
27,086
33,113
50,712
63,7

73,688

¥ 5223
106,473
130,008
162,780
217,631
252,766
288,194
326,794
361,531
393,103

421,302
LS, 696
L1, 2148
522,912

8,951
21,206
40,666
57,207
75,4k0
92,098

104,572
130,755
15,310
176,439
21y,0h2
250,358
208,962
337,828
368,470
57,980
527,010
586,780

637,719
653,178
753,966
810,032
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Well Mo.
Poderal 1-13k

Foderul 2-17%

Federal k-13.132

Foderal 19=3L4-157

Federal 7-35-109

Federal 21-40-18?
AN

BOTT(MHOLE PARSSURM TiSTS

Pettigrev-Tocito

Field

Rio Arriba County, N.i.

Tate Hours Shut In
8-20-52 120
1-12-53 g9
L-27-53 oL
T1-26-51 W3
1217-51 100
S=1-52 ‘ 764
92252 73
1=12.52 us
L-27-53 73
12-17-51 L6
1-3-52 ’ 13
1-1-52 2l
5-1-52 763
8«20-52 123
1-13-53 N
L-27-53 72
3-3 0=52 9
Sela52 ' 99
8~13-52 78
1-1k-53 67
h=2(=53 73
5152 193
8-20-52 117
1-13-53 100
L-28+53 1oL
b5-52 76
8e15-52 20
1-13-53 78
L=27-53 y9

Bottamhole Pressure

190k
17159
1721

an
2158
a2




Poders) 23-hS-207  8-2-52
8-20-52

1-13-53
k=27-5)

Foderal 23-h9-129  1-12-53
L=27-53

Podoral 24-50-177  3-15-53
u=27-53

Tedoral 25-51-127  h=28-53

Weighted Aversge Beservodr Pressure

Original regervoir preasurei
ist General surveyt
2né Gensral surveyt
3rd Ganeral surveys

iith Gensral survey:

19
16 2099
80 am
9% 1939
8s 211)
81 2081
87 2091
82 2079
116 2108
Date Bottamhole Pressurs, pesol.
July 26,1951 291
August 13-20,1952 2055
January 12-1k,1952 2031
April 27-28, 1952 2001
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Vell Ne.

FPedoral 1134

Fedorel 2-17%

Federal he13-132

. /p.d'r.l 19=34=187

Federal 7«35~109

Federal 21=-i0-132

Gas=0il Rasio Tests

hell~53

T1=9=52
9-9-52
12-23=52
1-26-53
2=9=53
3=26=53
Le1253

Gas-011 Ratio

21271
3385:1
30451
280531

150621
149831
15291
160711
1831

85221

878:1
102231

1971
817:1
116631
164811
157031
1sL811

108021
117611
108331
95021
94031
1519:1

1577l
157031
121321
219111
216Ls1

11vk:1
1558:1
L261:1
350611
3713:1
3724
392351




wall Bee

Poderad 22-45-207

Tederal 23-h9-129

Podoral 24-50-1T7

Date

9=11-52
1=21+53
3-3=5)

2h=53
1=31=5)
2-15-53
1353
hell-f)

S-h=53

cas 011 Ratlio

163811
155581
11961
1998s1

790:1
13641
1231
2k1811

81811







Federal 1-134

Zotal Depths

660 FML, 1980 Ful, Section 10, T26M, W5

6,550* ¥

April 29, 1950

July 19, 1950

August 21, 1952

13 3/8* OD casing set @ 312°, with 350 sks cemeat
9 5/8% (D casing set @ 2,990' with 500 sk esmest
7% D casing set # 7,210' with 300 sks cwment.
Millsd out 1* easing 6,728' - 6,770' %o pro-

duce from Tocito formation.

7.562 fest

Plugged back tetal depths 6,770 fest

Asid Treatmsuts

et A e e d

8hot records

Initial Potential:

1st treatmesnt: 500 gallons mud acid
2nd treatment: 2,000 gallons scid after shot

120 quarts SNO

37.9 barrels of oll per day




Agiqd Trestment:
Sbet Recond:

1,980 FSL, 1,980 FEL, Seetion 9, TSN, BSW
KB 6,507

May 22, 1951

July 12, 1951

July 11, 1951

1 0 - 3/k® @ ossing set @ 500' with 250 gks csment
T* D casing set @ 6,615* with 150 gks cement
2® BUE set 2 6,630

6,692¢

None
Not shot

720 barrels of oil per day




Federal L=13-132

660" PNL, 160' FEL, Seotion 9, T26N, B6

alL 6,502
September 2L, 1551
December 13, 1951

Desember 9, 1951

10 3/k" set & 522" with 350

sks ocement (10 ¥4* ® easiag)

1% D casing set @ 6,670' with 200 sks cement

2% EUS set at 6,693

6,131

TS




Federal 15-34-157

Jasations 1,980t FNL, 660" FWL, Section 10, T26K, RS
Elevations oL 6,643t
Drilling Cosmenced: February 2, 1952

1steds March 2L, 1952

3 Gemessed Produsing:  Hareh 26, 1952

:i Sugfece Pipes 10 3/k* (0 casing set @ 610' with 325 ska omment
Preductien Pipes 7% @ casing set @ 6,812' with 170 sks cement
Tbinge 2* BUK set @ 6,840
Jetal depihs 6,813
- id Treatment: None
Shot 3 Not shot

Potential: 662 barrels of oil per day




Shot resords

Inmitial Petentials

Federal 7-35-1909

660! FSL, 660' PML, Section 3, T26K, RG6W
oL 6.h8§'

February 23, 1952

March 30, 1952

Nay S, 1952

10 3/k* D casing set @ LBO! with 250 sks omment
7 5/8% @ casing set @ 6,6Th' with 175 sks cement
2* EUK set & 6,700*

6,735"

Rone

Not shot

135 barrels of oil per day




-,
\

Shet 8
Initial Potsntials

Federsl 21-LO-182

1740° ¥3L, 1800' Fil, Sestion 10, TESH, RéW
oL 6,552

April 6, 1952

May 26, 1952

May 31, 1952

10 3/k* 0 casing set 8 575' with 310 sks cement
7 5/8% (D casing set + 6,700' with 175 sks oement
2} 50K set & 6,720

6,161

Not shot

1,743 barrels of oil per day




Federal 22-45-207

660* F3L, 1980' FAL, Seetien 10, T26N, RSW
6,506! DI

Juns 9, 1552

July 25, 1952

July 29, 1952

10 3/k" CD oasing set & L09' with 175 sks eement
7 S/8* (D casing set & 6,635' with 200 sks eement
24" EUE set 8 6,661

6,688

Nong

Not shot

570 barrals of #il ner day




Gl st

Federal 23-49-129

660 ML, 760" FMl, Seotion 9, T26H, M6
6,423 OF

Ostober 31, 1952

Janmary S, 1953

Jamary 8, 1953

10 k" @ casing set @ 426! with 175 sks cemert
7" OD casing set @ 6,568* with 200 sks cement
2% EUR set @ 6,618

6,628

None

Rot shot

370 barrels of oil per day




tial Potentials

Federal 24-50-177

1,900t FSL, 660" Ful, Seetion 9, 126X, BN
6,hTT' @

damary 29, 1953

March 8, 1953

Mareh 11, 1953

10 3/L* (D casing set @ LOS' with 200 sks cement
7% D easing set @ 6,591' with 200 sks oement
2% EUE set at 6,6h2!

6,6L5"

None

Not shot

932.98 barrels of oil per day




Federal 25-51-127

660t FXL, 1,980 FEL, Section 8, T26N, REW
6,493

Mareh 17, 1553

April 17, 1953

April 20, 1953

10 3/k" OD oasing set 8 499.5' with 200 sks cement
7" 0 casing set 9 6,620' with 200 sks cement
2° EUR set & 6.6&9'

8,617

Kore
Not shot

et

iue.7¢ barreis of oil per day
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CORING RECORD

Pettigrew=-Togcito Fool
Rio Arriba County, N.M.

Pedarel h-13-132
Core No. 13

Gg No. 23

Federal 22=L5-207

Core No. 13

6650 -~ 6673'. Cored 23 fest - recovered 18';
2" of hard black shals.

65673 - 6687'. Recovered 15§'. $5' hard blask,
mesre fessilifercus marine shals. 64' cearse,
aagular, highly poreus and permesbls ¢ealy sand-
stens, slightly calsarecus, strong oil oder amd
stain, slightly flsoresecent.

6687% - 6T02'. Recevered 18'. 10! coarse
angular, highly porous and permesable cealsy
sandstons, strong oil odar and stain. 1' shaly
sand with good odor, v =frectured sandy
shale with no spprecisdls odor.

6708 - 6722%., Recovered 17'2" af core. .

L' harc black medimm grained shaley sand. S‘mg
oil edor and stain. All satarated. Fair p \- 4
and permeability. Vertiscally fractured. 13' hard
dark gray medium tc coarse greined sandstone with
occasional thin shale streaks. Fair to excellent
porosity and permsability. Strong oil odor and
stain, oil saturated, vertically fractured. Bottoa
2" black shals, no odor, no stain,

6638 - 66881, Cored 50 feet. Hecovered 50 feset.
3 3/L feet dense black shale, 19 1/L feet sand, and
27 feet dense black ¥anccs shale.



Core Mo. 1s  65T1' - 6558'. Recevered 21'. 13}’ shals; 1' tight
shaley sand with sme odor and staing 3} permeshble
oil sand with some shale streaks, geed eder and stain;
3! ahalay odl sand, sems permsable ¢il sand in stweaks,
geod odar and stain.

Cove M. 21 6590 - 6621'. Recovered 26§'. 2§' fairly pereus and
saturated sand with thin shale streaks.

1/2' good perves and permashls satarated sand with thin
shale streahs. Scme vertisal frestures; 2§ fairly
povous amd permssbls saturated sand with thin shale
streskay 1/2' shale) L' geod perews and pesmeshle
satureted sand with thin shals streake; 16}* tight
shalay sand with oder and saturation.

Bo. 33 6621 - 6628'. Mesovered 7 I/h feet. 2' fairly
light sandstons with eder and sataration; 3' tight
shaly sandstons with fair odor and staing 1' imer-
bedded shale and tight sandstons; 1 /L' shale with
very thin shals streaks.

¥ 2 177

Cere No. 11 Cored frem 6594°' to 6645'. Recovered S1' as follows:
10 VL' black Mancos shale.
12 1/2' Tocito sandstone
28 1/k' black Mancos shale.
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RECCRD (F DRILL STEM T4STS
PeattigrewsTocite Pool
Rio arriba County, N. M.

Fedorel 1-134
Drill stem test 6720' - 6956'. Toel cpen ) hours. Gas to surface
in 10 mimtes. Heavy blow 1 hour. Small blow 2 hours. &stimated
SO NCF gas per day. Recovered 250' gas-cut mud. Bottomhole flowing pressure
600 PSI; 20 mimte shut in bottomhole pressure 800 PSI.
Federal 2-119
Drill stem test 6605' -« 6700'. Tool open LO minutes. Gas to surface
in S mintees. Mud to surface 15 mimutes. 0Oil to surface in 18 ainutes.
Estinated flow kO darrels per hour. Shut in bottomhole pressure 2250 PSI.
Bottomhols flowing pressurs 1500 PSI.
Fedaral 1127
Drill stem test S64B§' - 5676'. Tool open 3 hours, LS mimutes. Good
blow of air immediately decreasing to slight blow of air. Recovered 35 feet
drilling mud - no oll or gas recoversd. Bottomhole flowing pressure 10 PSI.
Ons hour shut in pressure 10 PSI.
State 1-268
Drill atem test 655L' - 655!, Tool open 1 hour through 1/2" choke.
Fair blow of air for 35 mimties. DPied at end of S0 mimites., Recovered
390 feat gasecut mud., Utlowing nressure 115 FSI. 20-minute shut in pressure
125 pPSI.
Drill stem test 5564!' - 67L5', Tool open 1 hour through 1/2" choke,
Gas to surface in 20 minutes. =stimated 60 MCF., Recovered L50' of gas=-cut

mude Flowinz pressure 350 ¥SI., 20-minute shut in pressurs 500 pSI.




Legal Notice OCC Hearing Publication:
. H SANTA FE
Date: May 19 1953 Hearing PSEANCLA

case  S= 7
4

In the matter of the applicaticn of Lowry 2t al Operating 4ccount for

an order calling for the establishment of pool rules for the Pettiprew-Tccitc
Pool, Rio Arriba County New Mexico, with attention to spacing regulations,

the fixing of gas-oil R.mﬂ.{m. establislment of a casing preogram, and related

matters.

icw
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CORE LABORATORIES, INC.
Patrolewm Rcscm&fngimmhg
DALLAS, TEXAS

August 5, 1952

Lowry, et al. Operating Account
616 East Central Avenue

Room 215

Albuquerque, New Mexico

Attention: Mr. Arthur Holland

Subject: Core Analysis
Federal 22-45-207 Well
Largo Canyon Field
Rio Arriba County, New Mexico

Gentlemen:

Diamond conventional cores from the subject well in the Tocito forma-
tion have been sampled and quick-frozen by a representative of Core
Laboratories, Inc. and later analyzed in our Farmington, New Mexico
laboratory. Results of analysis are presented in tabular and graphical
form on the attached Coregraph. Oil emulsion mud was used as the
drilling fluid.

Tocito formation analyzed from 6642 to 6644 feet is interpreted to be
nonproductive due to low permeability.

Sand analyzed from 6644 to 6661 feet is interpreted to be oil productive
where permeable.

Sand analyzed from 6661 to 6663.5 feet is interpreted to be nonproduc-
tive due to low permeability.

Recovery estimates for the zone, 6644 to 6661 feet, are given on page
one of the report.

We hope these data prove beneficial in the evaluation of this well.

Very truly yours,

Core Laboratories. Inc.

A B aniis g

J. D. Harris,
District Engineer
JDH:ma
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CORE SUMMARY AND CALCULATED RECOVERABLE OIL

CORE SUMMARY

B T L

FORMATION NAME Tocito
DEPTH. FEXT 6644.0-6661.0
% CORE RECOVERY 100
.
3 FRET OF PERMEABLE, PRODUCTIVF
FORMATION RECOVERED 12.0
AVERAGE PERYEABILITY ]
MILLIDARCYS 78 .
i CAPACITY — AVERAGE PERMEABILITY :
g X FEET PRODUCTIVE FORMATION 936 :
AVERAGE POROSITY. PERCENT 16.8
AVERAGE RESIDUAL OIL SATURA.
TION. % PORE BPACE 22.2
GRAVITY OF OiL. "A.P.I. 40
AVERAGE TOTAL WATER SATURA-
TION. % PORE SPACE 24.5
AVERAGE CALCULATED CONNATE
WATER SATURATION, % BORE SPACE 22

SOLUTION GAS-OIL RATIO. 0
CUBIC FEET PER BARREL (1) 7 9

FORMATION VOLUME FACTOR—VOL.-
UME THAT ONE BARREL OF STOCK
TANK OIL OCCUPIES IN RESERVOIR (1) 1 . 46

CALCULATED RECDVERABLE OIL i Predicion dependent upon complete lsolation of each division. Structural positicn. of well. total permecbls thickness

of oil sone and drainage arec of well should be considered.

154
INCREASE DUE TO WATER DRIVE.
BBL3. PER ACRE FOOT 253
TOTAL AFTER COMPLETE WATER
DRIVE. BBLS. PER ACRE FOOT {3) 407

Core Laboratories, Inc.
9 A apis
L g

NOTE: /PZB
(*) REFER TO ATTACHED LETTER. J. D, Harris

(1) REDUCTION IN PRESSURE FROM estimated saruraTion PRESSURE TO ATMOSPHERIC PRESSURE.

{2) AFTEAR REDUCYION FROM ORIGINAL RESERVOIR PRESSURE TO ZERO POUNDS PER SQUARE INCH,

(3) RESERVYCIR PRESSURE MAINTAINED BY WATER DRIVE AT OR ABOVE estimated ORIGINAL SATURATION PRESSURE.

(4) NO ESTIMATE FOR GAS PHASBE RESERVOIRS.
These analyses, opinions or interpretations are based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use,
this report is mads. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but

Core Laboratories, Inc. and irs officers and employees assume no responsibility and make no wareanty or representation, as 10 the productivity, proper operation,
ot profirableness of any oil, gus or other mineral well or 3and in connection with which such report is used or relied upon,
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Upper Portion of Tocito Sand

Federal Le=l13-132 Federal 22-1,5-207 Foderal 23«h9=129 Federal 250177
Lepth, Feet wonmuEt Lepth, Ft. u.ono-»w-m.v Depth, Ft. Porosity, ¥ Lepth, L. L OFOBALY, X
6675,.5 1.0 &gom 13.0 Omgtw - 6587.2 12,7 GODT 2 = HBOT O Jed
667645 5.2 66L5.5 b.b 6587.2 = 658746 12,7 55076 = 66030 10.3
6677.5 79 Bl oS 8.9 6587.6 = 6588,.1 13.2 650340 = 60T L3 Lled
6678,5 6.5 6847.5 9e9 6588,1 - 6588.6 11.8 B508,5 ~ SE0LeS 1247
gﬂwom PU.& &gom Wom Omgoa - OWQWQN ..:bom &O@om it An OW..O .W,Qom
65680,5 9.9 6651.5 18,1 8589.,2 -« 6589.8 i3.3 L3060 = 550545  10.4
&mu.om 18.4 &m».m 16,6 OWDWQQ - mmgoﬂ 18,1 mihOwu.mv - uu\”nw.mom 1ley
6682.5 17.3 6683.5 18.3 5590,2 - 659047 2243 551065 = HAICLE  ile2
6683,5 15.5 6657.5 15.6 6590,7 = 659143 2043 661048 = £511,0 5.3
668L.6S 9.8 6658.5 11.2 A59%.3 - 4591.8 2049 £611.0 = 5611,.5 70
6685,5 15.7 6659.5 19.0 8592.,0 - 65%,6 20,5 6611s5 = 5561149 7e3
6686,5 18.1 6660.5 11.5 6592.6 =« 6593,1 190 6611.9 = 6612.2 Seb
66837.5 8.9 659341 = 659347 17.5 6612.2 - 6612.7  10.2
6688,5 17.% 65937 ~ 65943 17.1 563247 = 6513,0 1745
6689.% 21.3 WteAverage: 13.18 859L.ly = 65950 18,5 551360 = H512,3 235.2
6690,5 1.3 6595¢1 ~ 659547 13,7 451343 = 66135  21aC
6691.5 16,6 5595,7 = 6596.3 Gobr 451309 = 6512 2240

. 6596.83 - 6591.2 Lse/ 5510145 = 661560 2062

Wte Averace: 13e5hL AS97.2 - 6595840 10, H56154,0 - H515.1 1ieH

6598,2 - 6599.0 12,1 5515 oy = 301545 1ie3

6599.0 = 659946 12.7
65996 = 6600,2 11.6
&80& - &So.ﬂ ..».Otm. ...Ht..,»d‘nww:ﬁx@» H....”,'OW

Wh.averages 1.0

Fedaral k=13-132 28
Federal »wu.ﬁwnwww “ wur. %
Federal 2 ™
Foderal 2L=50=177 9 moon
Fisld veighted Average: 13.%

# Petroleum Froduction laboratories




PORUITY TATA

FPettigrew-Tosito Fiasld

- e S m e @ W e e E e e s e

Lowes Portion of Tocito Sand

4 Federal 2 12
R S i g by FE o a5

6708.5 1.7 661L.5 -~ 6614.9 10.1
6707.5 11.9 661541 « 661547 9ol
6708.5 10,8 861547 ~ A616.2 9.9
6709.7 Sel 5616.2 - 6616,7 9.5
6m.s 12.2 6616.7 - 661700 800
N1 13.3 6617.0 - 661744 8.3
6712.5 13,8 6617.k ~ 6618.0 12.h4
6113.5 1.1 6621.1 - 6621.7 15.2
61“.; 12.1 “2107 - “2205 1207
611505 109 “22.5 - &23;1 11.1
6823.k - 6624.0 Te9

662L.4 - 6625.1 9.9

Wi.average: 1.19 §625.1 - 6628.6 13.0
6626.8 - 6627.2 10,6

Wt.average: 10,79

Fleld Weighted iverags rorosity

Feel of Net Sand wt, iverage Porosity #
FPederal Lel3e132 10 11.19
Federal Z3euy=ic7 i 075
Field weighted average: 10,96

% Lore Laboratories
%% Yetroleun “roductdon Laboratories




HORIZONTA). PeRMEABILITY DATA
woaﬁhﬂ.tnﬁgpg Field

Upper Poition of Toclito Sand

Yederal mmmu Federal 22 7 Federal 23e49=12Y regeral 2u=50=177
y srmeability Permeability rermeability
Lepth,fte Millidareys* Depth, ¥t, Millidareys* Lepth, Ft. nillidarcyss*  opth, Tt nillidarcys #e
667545 0.1 56khe5 0.3 658649 = 6587.2 1.1 565742 - mmow.m Oeli3
667645 Ok 66LS .5 0.1 658742 = 658746 2.1 5607485 = 5508460 0a T8
667745 0.6 66146 o5 0.1 £56746 = 6588.1 2.5 56U54C - 560843 0a3%
6678.5 132,0 56475 0.2 6588,1 - 658846 Tel BOLEG - 560545 Oelil
6679.5 2.8 A6h8,.5 1,0 £588.6 - (589,22 = Se0 @aov.w - 560%40 Coli2
6680,5 8040 6651.5 413.0 658942 - 658948 10.5 550640 = 660985 Ui
6681.5 3i5.0 6652.5 36,0 £589.8 = 65%90.1 0.1 650545 = 661045 Ge3C
6682.5 133.0 66535 205.0 659042 « 655041  L25.C 561C.5 ~ 561048 0e20
6683,5 1.6 6657.5 k.2 65907 = 65915 19240 361068 = 561140 0.07
668L.5 1.3 665845 1.4 6591s3 = 6591.6 34140 5611e0 = 561145 0e23
6685.5 101.0 6659.5 272,0 659240 = 659246  L15.C 561145 - 6611es Gel7
6686,5 bk O §Oom 1.9 65R 6 - 659341 20360 5611.9 - &ou.m.mx QeliT
66875 2.2 6593.1 = 6593, 1LL.0 661242 - 612,77 L640
6688.5 219.0 6593e7 = 659k.7 Leb 561247 = 66134C 0.0
6689,5 622.0 Wte Average: 77,93 659kl = 659540 22140 6613+0 « 6513.3 hh2.c
6690,5 $64.0 6591.1 =~ 65954' 2.3 661343 = 5613.9 760.0
6691.5 9.0 6595 .1 = 659643 Ok 5613ay = (612 77840
659643 = 659647 Lede 661ies = G51Le5 983.0
6596.8 = 65972 1840 561be5 = 661540 821.0
Wt.Avorage: 138.0 659572 = 559840 3.7 661540 = AO15el 2u7.0
0“80” - QWWWO_U w.@ O@PH’P - OQHU.@ N@m«.ﬂ
&WW.O - QWWW&\V 1458 -
6 b = 660042 °
Field weighted average: 121.09 millidaroys mwww.n - 660047 W.M steaveraces 20563

wt. Averages 83.17

# Permeability to iiquid - Core Laboratories
% Permssbility to air - Fetroleum Production Laboratories




VEATICAL ¥rihsABILITY DATA
Pettigrew=Tocito Field

Upper Portion of Toeite Sard

Pederal 2 12 ¥ oderal 1
Permeability, Permesbility®
Depth, Foot pillidarcys Tepth, Feol Millidarcys

65“0, - 6581.2 1.0 6607.2 - 660106 Oo&
6”1.2 - 6581 1oh “0106 - 00 0.22
658106 - wol Ooh 66@;0 - 6608¢3 0.19
mol - 658‘06 00)1 MOB - M.S 00“
6588.6 - 658%.2 2.9  6608,5 - 6609.0 0,08
6589.2 - 6589.8 he3 6609,0 ~ 660945 0.05
6589.8 ~ 65%0.1 7840 6609.5 = 661045 8410
65”0! - 65”.7 59.0 6610.5 - 6610.3 0.01
65”01 - 6591.3 ”.0 &10.8 - 6611.0 Ood‘
6591.3 - 6591.8 22,0 6611.0 - 66115 0.43
65”.0 - 65”.6 Soh 6611.5 - “11.9 0.12
65”.1 - 65”07 3-3 6612-2 - 661207 DuOO
659347 = 65943 6240 6612,7 - 661340 0.71
655kok = 659540 40«0 561340 - £513.3 183,00
6555.1 - 6395.1 0e5 6613.3 - 661349 12,00
65501 - 65%.3 82.0 %13.9 - 6611&.2 m.m
6596.3 = 65961 3.3 661e2 = 661Le5 335.00
5”0‘ - 65,’02 hoo 661h.5 - 661500 221.@
6597.2 ~ 6598.0 0L 6615.0 - 6615.k 9.20
£598.2 -~ 6599.0 2.1 5615.li = 661548 8.10
6599.0 - 6599+6 7640

6599‘6 - 6603.2 3.}.

6600.2 - m.? 003

Whoe Averaget 204L3 te Averasat LBeFI

Field Welznted Avexager 31,01 miilidarcys

% .eymeability to &ir -~ +o trolews : roduction {aporaloriss




Ffoderal Lel3e132

Lep th Pormeability
Feet Aillidarcys
6706,.5 0e2
5707.5 0.5
56708,5 03
6709.5 0.0
6710.5 Oe7
6T11.5 0.7
6712.5 2.1
QQH.U.W Nam
Q‘Ng.m OQN
715.5 0,1
Wt average: lluﬂw

HORIZONTAL ANDC VERTICAL PXRMKABILITY DATA

PettigreweTocito Field

Lower Portion of Tocito Sand

W W W e G W AP s e @ mm Se @ R @ Gk G W W 4 = W @ v W A& & e -

Horisontal Permeabilities

Federal 23e49+129

Tep th
Fest

661L.5 =« 661L.9
6615.1 = 661547
&Hmaﬂ - &gtu
6616,2 =~ 6616.,7
&H&oﬂ - &Fﬂoc
5617.0 = 6617.4
&ﬂﬂ.w - &H@oo
6621.1 = 6621,7
6621,7 - 6622.5
6622.5 - 6623.1
&Nuor - &N—boc
662l - 662541
6625,1 - 662546
6626.8 - 6627.2

Wt.average:

# Permesbility to liquid «~ Core laboratories

#% Permeability to alr

Fermeability
Millidarcys

1ok
1.6
1.2
1.0
0.8
1.0
2.8
2.2
15
0.3
0.2
0.8
2.9

Oely
l.32

« Petroleum Production Ladboratories

Vertiral Perwveabilitlss

Face1al 23mlielZy

Lep th
foet

661LieS = 561LeY
&H.mou. - &Hmo.w
&HWO\N - m@.ﬁ@.&
&H@ON - &EQN
gp@.ﬂ - KF.NOO
6617.0 = 5617.4
&P.N.? - gu.mwoe
&NH.H - &NF.Q
662147 = 5622.5
6622.5 = 5623.1
6623.4 ~ 662440
&Nrot - mﬁwNMOu.
6625.1 = 552546
6626.8 « 5627.2

Wt. average:

mwwvb weigited averago:

Horisontals

Jormeabiliity
cillidarcys

Oeis
Dul,
Qe
03
0.2
D3
Dell

R
v »

[

SOOO WO
L] ® . *
VL G

[
)

L1

1.05 millidarcys

Oeb1 millidarcys
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RESKRVOIR FLUID STUDY
for

LOWRY et al OPERATING ACCOUNT

federal L-13-13¢

T

Jamary 11, 1952

WEST TEXAS BNGINBARLING SaRYICH, INC.
1i1lavd, Texas




WaST Todkal MOIN&RING SARWNCE, INC,

Midland, Texas

Jamary 2L, 1952

Lowry, et al
Room 213-215
616 East Centra) g

Albuquerque, “ .« k.dco
Attentions ¥ o ¥ .nd
Gentlsmens

Under ssparats cover, we have submitted a report om
the amalysis of a reservoir fluid sample izken by our field
enginsers Mesars. Cates and Black, on your Federel Doswell
=13, Rio Arriba County, New Hexieo.

The bubbis point pressurs was msasured at 205k pounds
per sqare inch gauge at 175° F. Sines the reservoir pressure
1s 2137 peseicge this indicates that the oil in the reservoir
is slightly wndersaturated with gas, but that gas will begin to
be libersated as the pressure is reduted by withdrawsl. There
Lere it may be comsluded that unless seme pressure maintenanse
effect (water drive, for exampls) is cbeserved your opersting
gas~oil ratio will start to riss fairly soon.

By differential libsration the reservoir oil at 175° F.
(reservoir tempersture) ylelded 862 cubic feet of gas (measured
at 60° F. end atmospheric pressure) per barrel of stosk tank oil.
During this precess 1.526 barrsls of saturated recerveir oil
shrank to oms barrel of stock tank oil. This meams that the
reservoir oil will shrink by about 35§ of its voluwe before
reaching the stock tank. It is xy understanding that you alrsady
maintain a relatively hirh ssnaratoer nreassuva. BResrine in mindt
the above figure of 35% shrinkage, it might be well to maintain a
slight preasurs on the tanks ard kesp the 0il as low in tempera-
tars a3 praciicebls, whila thers is not mueh to be gained by
raising the gruvity, since this figure ia already in the LO's,




these data. JFurther use ¢an be nacs in conmection with your

x RF & Bbl, Stock Tank Oil per aAcre Foob

1 Asre foot in Bbl. (Knowa)
£ Poresity (From core amalysis)
£ Commate water (From core amulysis)
£ Resovery fagtor®
1.526 ® Relative liquid volame (From smmsple data)
Then take B.5.7.0./ic. Ft. x sand thickness x mo. of acres o
estinated dreinage to bore hole s ultimats resovery.

Nust an additiom] word regarding "RF* sbeve. This
relatisn can be assumed from the data at hand to be aroumd 20 to

&5 pezeent,

I trust that this angwers your question in regard to
the use of the bottomhols sampls amlysis. while normally the
soalysis is wsed in comnection with core amalysis, decline curves,
subsequent tests, stc. by the operators own engimsers or consultamte,
I = happy if this i3 of some use to you. It iz good information to
have if only to "hang on the wrench" for near future use and like
virgin reservoir pressures cannot be had or estimated in the later
1ife of the fisld.

Thank you for this opportunity of serving you and we
ars leokisg forward to mwine in 35 (Gaic 4> soon as the volume
warrents our doing so.

Yary truly yours,

WO Takal AMFINRLS 5 HVICL, Inc,

/8/ w. T. dagler

wTHiech
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Bottom Hols Sample Analysis
Yedersl Loswsll # uld
wildeat Fisld

Rio Arriba County, d¥ew Mexiso

Dats Saxpls Taken January 2 & 3, 1952
Dats Aoalysed Jamary 11, 1%2
Shut=In Pri.or ‘o Sammpling 2l Hoars
Samplirg Depth 6676+
Pressure at 6676! 2137 psi
Tubing Depth 6697"
Tap of Toeito Farmation 6676*
Temperature & 6676' 1150 F
THST SUNNARY
Satarstion Pressure 2054 psig

Oas in Solution & 2054 Differential 14b.)
Gas corrested o 1L.7 psi & 60°F 862 Cu. Ft./Bbl.

Relative liguid Volume
(2054 psi and 175° F)

Thermal Coefficient of sxpansion
(3at. 011 & 3000 spig 730 to 150° F) 6.1 x 1078 Cuft/Cutt/® F.

From 73°F to 1715° F

15% Bhlo/“lc S¢ To Oe

6.55 x 107 Cuft/Cuft/psig

Compressibility Coalficient
(caturated 0il @ 1759 F)
From 2054 psi to 2180 pei 13.% x 1075 Cuf t/ourt/pas
From 2064 pei to 2L3L psil 15.40 % 10¢ Curt/Cuft/psi
Frae 205k psi to 2723 vsi 15,50 x 10 Guzt/Cuft/psd

cCorP X
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LOWRY et al CPERATING ACCOUNT
PRODUCTIVITY INDEX TESTS
Federal 2=179

March 26, 1951 to March 29, 1951

HEST TEAAS BNGINSsRING SEHYICE, 1Ne,
didland, Texas




Y

W. T. HAGLER
H. L. HABLER
W. M, CATES
C. H. PICKENS
R. W. HARRINGTON
D. R. WATSON, JR.
B. E. BrLack
FIELD PETROLEUM ENBINEERS

Company __Doswall & Pettigrew

Field ____ Wildcgt

INDIVIDUAL WELL DATA

P. O. BOX 1837
TELEPHONE 4-4451

FREETAGO BUILDING

223 9. BiG SPRING 8T,
MIODLAND, TEXAS

FULL INSURANCE
COVERAGE

SHEET

Well No._ 2

Test Date __ T=26=51

Time 21305 AM  Sictus of Well

Top of Pay 6622t

County_ Rio Arriba State _New Mexice

S. 1.

Total Depth _______ Producing Formation

Pressure Datum

Tubing __ 2"BUB  pepth _6618' sy —___ Packer

Casing .

Depta A
Feet Depth

Depth _______ Perl.

Liner Packer

Pressure A
ibs. Sq. In Pressure

Gradient
Lbs./Ft.

Surface

1257

Casing Press.

1675

4910

4C8Z Tubing Press.

1257

_4910

1674

Top of Fluid

49001

1000

302 Top of Water

No

5910

1976

Hrs.- Shut In

Flowing

75

B8 E

313 Temp. @

43
6615 = 174" F,

6615

2200

Elev.-D.F.

6507 6.

Yoot Test Date

Indtial

Press. Last Test

B.H.P. Chemge

Guin - Loss/Day

Choke Size

QCils Bbls/day

- i “- . —_" ’__— ‘_ﬁ___: o -: Water Bbls/day i N B
- ) . o Total Bols/day o
T ) - T ) i ) Gas 5 ) T

B T - . Cu fthey
- - 0o
T _ GFR
E.:x.;i Cianulative
Predustion
fnmimment Apereds .. bwwier RPG 9186 BR I
v - 0 N Y Y
Run By W. M, Cates e 731 € 174 Crleulaled By We Mo Cates

Cadeulaiions and Hewcangs:

SYAPLETOH BTG, CO., MIOLAND




W. T. HAGLER
H. L. HAGLER
W. M. CATES
C. H. PicKENS
R. W. HARRINGTON
D. R. WATSON, JR.
8. E. BLack
FIELD PETROLEMM ENGINEERS

P. 0. BOX 1637
TELEPHONE 4-445%

FREETAG BUILDING

223 5. BIG SPRING 8T.
MIDLAND, TEXAS

FULL INSURANCE
COVERAGE

INDIVIDUAL WELL DATA SHEET

Company Lease__Federal Scott Well No___2
Field _____Wildcat County___Rio Arriba State New Mexieo -
Test Date _7=28=51 Time 5802PM Status of Well Flowing

Top of Pay 6622' _  Totdl Depth _ __ Producing Formation

Tubing __ 2"  Depth _6618Y BHC _ packer ____ Pressure Datum

Casing . _ Depth___ Peri Liner Packer

Depth A Pressure A Gradient
Feet Depth Ibs. Sq. In. Pressure Lbs/Ft.
_Surface 677 Casing Press. 700
2915 &35 .129 Tubing Press__§77
_ 4915 1312 Top of Fluid e
1000 163 o163 Top of Water No
5915 1475 Hrs.- Shut In Flowing 9
500 88 o175 Temp. @ 6615' = 1710 F,
6415 1563 Elev.-DF. 6507,5r. 6498
200 39 «196 Last Test Date
6615 1602 XXX, Last Test 2200 Statie
B.H.P. Change 598
Gain - Loss/Day
6615 Stabilized 1593 Choke Size 227621
} Cils Bbls/day 580
Water Bbls/day No

- - T T Dirifice & Lina o8 I A& —

cile & Diffarential

T T T T o T . .7&‘ oo
T T T e Fr /e TG00, 5 TR B
O <1 -

_ PRODUCTIVITY INDEX-BBLS.DAY ‘13S. DROP

Production

Last Curnulative

o] y : 1) Ve o Tn'*t"
Proquction - U SO

very Factor
ds cound Less

oy md mry s oy b
Instrument  pgraweda E S

fun By Y, . Cates

Ccaleutalicns and femrcks:

STAPLETON PTO. C©O., MIDLAND




W, T. HAGLER
H. L. HaaLer
W. M. Cates
C. H. PICKENS
R. W. HARRINGTON
0. R. WATEDN, JR.
8. E. BLACK
FIELD PETROLEUM ENGINEEIRS

P, 0. BOX 1637
TELEPHONE 4-4451

FREETAG BUILDING

223 S. B1G |PRING 8T,
MIDLAND, TEXAS

INDIVIDUAL WELL DATA SHEET

Company __Doaweall & Pettigrew
Field Nildecat

Lease_Federal Scott

FULL INSURANCE
COVERAGE

Well No_2

County_Rio Arriba

State Now Mexico

Test Date __T=38=51 Time 103, 56__?){ _ Status of Well Flowing
Top of Pay _6622__'___ Total Depth . Producing Formation
Tubing ________2' Depth ______6618' BHC. Packer Pressure Datum
Casing — Depth ______ Ferl. Liner Packer
Depth A Pressure .Y Gradient
Feet Depth lbs. Sq. In Pressure Lbs/FL
Surface 738 Casing Press. 750
L2915 700 o142 Tubing Press. 738
A915 1439 Top of Fluid
1000 184 o184 Top of Water
5915 1623 Hrs- Shut In Flowing
500 0] 0157 Temp. @ 6615t = 172V F,
6415 1702 Elev.-D.F. 6507,55r. 6496
200 39 o196 Last Test Date
6615 171 XXX Test 2200 Static
B.H.P. Change
Gein - Loss/Day
6615 Stabilized 1801 Choke Size  18/64"

Cils Bbls/day

Water Bbls/day

Total Bhle/day 162
Td eyey

Oritice & Line

Cictic & Diilerantial

Gas Sp. Gr.

Cu. Ft/doy

GO

GFR

PRODUCTIVITY INDEX-BBLS. DAY 1L3S. DROP

Present Cumulative
Production

iast Curnulative
Zroducticn

Preduciion
Batwean Tests

Instrument  Amepada . Muintor RpG 9186 BR.

al

un BY_- We Mo Cates

Calculations and Remarks:

STAPLETAON PTE. CO., MICLAND

o 731 € 17

Necovary Facior
Bilefoound Loss

Calculated By W, 1, Cates




W. T. HAGLER
H. L. HAaGLER
W. M. CATES
C. H. Pickens
R. W. HARRINGTON
D. R. WATSON, JR.
8. E. BLAack
FIELD PETROLEUM ENGINEERS

P. O. BOX 1637
TELEPHONE 4-4451

FREETAGZ BUILDING

223 8. 816G SPRING 8T.
MIDLAND, TEXASB

FULL INSURANCE
COVERAGE

INDIVIDUAL WELL DATA SHEETY

Company _ Dogwell & Swiilmet Loase_ : 2™ oot

Field ~133pat

Test Date __Fe2=3L Time _<84-

County_ 3¢ Arribe State Lf7 S

Status of Well =+ "%

Ny o
Top of Pay ?L’

2%  Dpepth _¥d5* pyc

Total Depth_ Producing Formation

Tubing Packer Pressure Datum
Casing — Depth Pert. Liner Packer .
Depth A Pressure A Gradient
Feet Depth Ibs. Sq. I Pressure Lbs/Ft.
i 52 Casing Press. -1 -
105 O ek ;) Tubing Press. ¢32 .
25138 15320 v Top of Fluid ———
’ 10X 153 o133 Top of Water s _
gy 1 Hrs.- Shut In Flowing

s 217 Temp @ A G BV ai

ER T

Elev.-D.F. Sy, Gr. AL

s o2 Lost Test Date

A I3 T BE T
—W - ] ,S.?;f?&i. xlv'.'\"f

Press. Last Test

B.H.P. Change

CGain - Loss/Day

Choke Size o fan

R AR

Cils Bbls/day 5%
Water Bbls/day

T VRlday

~

T Tttt/ YT e e ) - renticd _ o
PRODUCTIVITY INDEX-EBLS./DAY /1.35. DROP ) o

Last Cumulative rresent Curmuladve ;

Froduction e uodon - i .

Calculaiions crnd Femarks:

STAFPLETON PTQ3. CO., MIDLAND




Y

W. T. HAGLER
H. L. HAGLER
W. M. CATES
C. H. PICKENS
R. W. HARRINGTON
D. R. WATSON, JR.
B. E. BLAack
FIELD PETROLEUM ENGINEERS

P. O. BOX 1637
TELEPHONE 4-4451

FREETAG BUILDING

223 8. 813 BPRING 8T.
MIDLAND, TEXAS

FULL INSURANCE

COVERAGE
. INDIVIDUAL WELL DATA SHEET
. Compeny _Doswell & Pgttig:eu Lease_ Federal Scott Well No_ 2
Field Wildcat County__Rio Arriba State . New Mexico
Test Date _T=29=51 Time 7358 AM  Sictus of Well Flowing
Top of Pay _—6622' Total Depth __ Prcducing Formation
Tubing __2* Depth _é‘il_g_'_ BH.C Packer Pressure Datum
Casing —— DPepth Pert. Liner Packer
Depth A Pressure A Gradient
Feat Depth Ibs. Sq. In. Pressure Lbs./Ft.
_Surface 912 Casing Press. 850
4915 713 o145 Tubing Press. 912
__4915 1625 Top of Fluid
1000 206 206 Tcp of Water No ]
5915 1831 Hrs.- Shut In Flowing
500 A 0189 Temp. @ 1 o
[ YL 1925 Elev.-D.F. g% ;.ér. &38
200 30 ¢ 150 Last Test Date
6b15 1955 Press. Last Test .
B.H.P. Change )
Gain - Loss/Day
6615 Stabilized 1971 B Choke Size 12/64"

Cils Bbls/day_ 219

3 A T D

Water Bbls/day

o o ey legdiae
oL uTILLauve

GTAPLETYCN PTGE. CO., MICLAND

_ PRODUCTIVITY INDEX-BBL3.DAY ‘L3S, DROP

- | Lyl o
2gn 1esi3

very Factor

go I'{a Cat%)s




LOWRY et al OPERATING ACCOUNT

PRODUCTIV1ITY IMDEX TRSTS

Federal L=13-132

Janwary 1, 1552 o January L, 1952

WEST TEAAS ENGINatRING SARViCm, NG,

Fidland, Texas
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W. T. HaoLIn » O 80X 1637

H. L. Haouem TELEPHONE 4-448§

i TEXAS

C. H. Pioxena . FRECTAD BUILDING
R. W, HARRINGTDN : 223 5. I PPRING BT,
o : WATEON, Jn. MIDLAND, TOXAN

J

. E. Buark n .
« L. LowmMaN - 5 FULL INSURANCE
FIELD PETROLELM EHBINETRD o SER‘ ’ICE ’ cove s ot

NG,
]
vA M
INDIVIDUAL WELL DATA SHEET /
Company ___Lourv, et al Lease___ -eGeral - Doswell Well No_ 4=13
Flald \ildeat County Rio arribdba State tew Yexico
Test Date _1-1-52 Time 11:57 AM. syrtus of Well S. 1.
Tw of h’ 6’176' Tod &ﬂh PK'C&IG'DQ Formation Tocito
Tubing_ 2"  Depth _C93'BHC. . Packer —_ Pressure Datum _ TOp of P&y
Casing____ T Depth C570" _ pert Liner Packer
; Depth A Pressure A
! Gradient
i Feet Depth lbe Sq. In Pressure Lbe/Ft.
Surface 1023 Caming Press. 1005
3976 2061 055 Tubing Press. 1023
J2T0 1284 Top of Fluid 35001
__1000 313 .313‘*0:: of Water _lio
4976 1597 Hrs- Shut I 2/ Flowing
i 1000 313 313 Temp @ €076 = 175°F,
596 191¢C Elev.-DF.  £502Gr.
500 156 (312 Last Test Date  Initis=l
04, 7¢ 2066 Press. Last Test
200 71 255 BHP. Change
.70 Top of Pay 2137 Gain - Loss/Day
Choke Size
Qils Bbls/day
L Wertar Rhla/doy
Total Bbls/day
Qirifice & Line
Static & Differential
Gas Sp. Gr.
Cu. Fi/day
GOR
GFR
PRODUCTIVITY INDEX-BBLS./DAY /LBS. DROP
Lest Cumulative Present Cumulative Production
Production Production Between Tests
Recovery Factor
Instrument Anerodn Number ;7 J700 Wi Bbla/pound Loss
e 11 o boo ~
Rua By R.oo", "lock Calibration No. 317 ¢ » 1777 Calculated By SR R S

Calculations and Remarks:

ETAPLETON PTO. CO., HIDLAND




W. T. HAGLER
H. L. HAGLER
W. M. CATES
C. H. PICKENS
R. W. HARRINGTON

P. D. BOX 1637
TELEPHONE 4-4451

FREETAG B8UILDING
223 8. BIG SPRING ST.

D. R. WATSON, JR.
B. E. BLack
J. 1. LowMmaN
FIELD PETROLEUM ENGINEERS

MIDLAND, TEXAS

FULL INSURANCE
COVERAGE

o

LY

R INDIVIDUAL WELL DATA SHEET
Company 19Ty % <1 L Cageril w Doma 3L Well No_ 413
Field tildeat County i trridbe State e Uaeloe
Test Date dm3=5< Time 34 * 2 gitus of Well e e
J e, ,"
Top of Pay _ﬂ_ Total Depth__ —_ Producing Formation nette
ST Vs wl Py
Tubing . Depth o BH.C. Packer Pressure Datum LWL
51»':_77{?'
Casing. Depth Peri. Liner Packer
Depth A Pressure A Gradient
Feet Depth Lbs. Sq. In. Pressure Lbs./Ft.
S feon K Cas'fng Press. &0
g 37l 337 074 Tubing Press. 994
__EB 1332 Top of Fluid __ 3380!
30 207 X7 Top of Water g
9% ) Hrs- ShutIn %2  TFlowing
o0 57 ,o7: Temp. @ RN
59 i 1024 Elev.-D.F. 5702 Gr.
50 354 2 3¥7  Last Test Date
A 5 00 Press. Last Test
,)m ;‘\‘1 mr: BHP Ch@ge *
GATE  Tgm ol T A . ~ "~ Gain - Loss/Day
T Id Choke Size
Oils Bbls/day
Water Bbls/day

Total Rhle/dery
Orilice & Line
Static & Differential
Gas Sp. Cr.

Cu. Fi./day

GOR

GFR

PRODUCTIVITY INDEX-BBLS./DAY /LBS. DROP

Last Cumulative Present Cumulative Production
Production Production Between Tests
Recovery Factor
Instrument Number Bbls/pound Loss
Run By s _-’* Calibration No. Cdlculated By

. e i o e g
hd 7

Calculations eand Remarks:

SBTAPLETON PTO. CO., MIDLAND




INTERFERENCE TEST

Mayl‘3’1952

Pettigrew-Tocito Field

Rio Arriba County, N.M.

LOWRY et al OPERATING ACCOUNT

WEST TeXAS RENGTINSHRING SKRY IOk, NG
Midland, Texas
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g—

VasGRIPTION v I deies ToST
Federal 1y«34-157
Nay 1, 1952 to May 3, 1952

An intarference test was conducted during the period LsL5 P.M. Hay 1,
1952 to Bik5 AM. May 3, 1952 for Lowry et al Operating Account »ell no.
19=34-157 of the Pettigrew=Tocito Pool, Rio arriba County, New Mexico. This
test was condusted by the west Texas :unginecring Service of iidland, Texas,
to determine if communication in the reservoir could be detected betwsen
wells, thereby furnishing evidence as to the effective drainage area for
wells of this Poel.

At the time the test was conducted, thers wers four wells complsted,
and one well, Rederal 1-134, waa in the process of being completed in the
Tocito formation. .All wells, with the exception of Federal 1-13l, were shut
in prior tc the test for bottomhole pressure measurezsnts. Results of this
bottamhole pressure survey were as follows:

wWell Noe Shut In Time - Hours Sottomhols pressurs Latum =100 fest
Federal 2179 AR
Federal L=13-132 T 2,06%
Foedaral 1%=3L-157 99 2,115
Federal 7-35-10% 193 2,103

Volume tric averags rese¢rvoir pressure 2,150 p.s.i.

After completion of the botliomhole pressure tests, the bottomhols
pressure gauge was lowsred to the top of the locito zone for well rederal
1%=34=157, andé the gauge remained in the well for a period of forty hours
with the well shut in. The remaining wells were placed on nrodustian and
produced the followin: amounts of oil:s

511 rroduction = larrcls

v8ll HO. ¥irst 2L hours Laxt 16 hours sotal - LO hours
Federal i'i;E %019 [5809§~ 139011&
Faderal 2-17% L5006k 352,50 853e 1L
rederal L"B‘Bz 2524021 171050 hZS.'{l
Federal 7=35-109 18.67 0 18,67
o711 542499 1138.65

At the start of ths iLontorference test the botllomhols orassure ab ths to, »U e

Tocitn zoms (6,319 L, or =158 feol datum) win 2137 pDevule, 2id ol b Con-
clusion »f the LO=hsur test, the bottemhols pressure meusursd 2130 pesols




e

e

It is concluded that this 7 peseis decrease in bottamhols pressure was
ocoasionsd by o4l being produced from the reservoir by other wells.

The distance of well Federal 15=3L+157 from other wells produeing
from the sams ressrvoir is as follous:

rederal 1-134 1,857 feet
federal 2-179 2,91 feet
Federsl L-13-132 1,939 foet
Federal 7-35-107 2,6L0 feet

From a review of the factual data of the test, it is concluded that
oil drainage occurs for a distance of at 1eest 1,367 fout for wells of
the Pettigrew-Tocito resarvoir. it is concludewd that one well will readily
drain economically and efficiently an 80-acre proration unit since the
aaximum drainage area for wells of this proration patterrm is 1,340 feat.
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c OUS REC G OF BOTTOM HOLE PRESSURE
T

Q. £, BLapx
J. 1. LowmaN
Hours

Arrival @ Bottom

SBRERGFERESvmvrunrwrw

Eressure

2137
237
2137
2137
2137

A O BOX 1007
TELEPHONE 44481

REETAR BUILDWE

ZES B 010 APNNG BT,
MIDLAND, TEXAS




Lowry et al Operating account

Zeonomics of Development
Petligrew=-Tocito Pool

Rio Arriba County, New Mexico




ECONOMICS (F DEVaLUFRENT LO - acre PRORATIUN UNITS

" Pettigrew-Tocito Field = Rio Arriba County, N. M.

gy Crude 01l Price § 2.4500 /obl.
Less Royalty (V/8 - .3263/bbl.) 2,137
Less Severance Tex (.025% - .0536/bdl) 2.0501
Less Conservation tax (.00125% - .0027/bbl) 2.087L
Less Production tax (.020896% of SO% Value - ) 2.0550
( $.0220/bb1. )
Number of Productive Acres : 2 s535
Average Sand Thickness - Foet
Upper Partion 9.k
Lower Portion 11.0
Ultimats 011 Recovery, Barrels 3,330,230
Ultimate 01l Recovery - Barrels per acre 1,314
Ultimate Oil Recovery - !0 acre, Barrels 52,560

peraiing Incomes = 4O acre waci

(52,560 barrels ¢ £2,07/bbl) $108,79%9.20

Total Cost of Drilling and Completing
Tocite walls £110,609.3L

Note: HNo Operating Cos ts considered in computing parating income

——




COST OF DRILLING AND COMPLuTING TOCITO OIL WBLLS

Pettigrew=-Tocito Field

Rio Avriba County, New Mexico

Intangibls

Development

Coat

Cost of drilling and complsting

Loury et al Operating Account
F.“r&l 21‘&0-182 s ® @ » & ¢ 0 « o a l‘?h’872.w

Cost of drilling and complating
lowy et al Operating Account
r.‘.rll 22%m ® 5 & s & & » o & o 72.702.95

Coat of installing flow limes;

separator and tank battery to

serve lowry et al Opersting

Acecunt Federal 21-40-182 and

?.d‘r&l 224‘5—207 ® 8 ¢ & & & * e + & 1’681}076

Total Costs -
Two wells, plus flow lines,
separator and tank battery . . . . . . $149,250.,68

Afer‘g. Tot«ilcostpermllo * o » > v o o » » s

Tangible
well
bgquipment Total Cost
$27,632.32 $102,505.29
26,907.58 99,610.93
l?,m.?o 19p103 'M
§71,959400 $221,219.68

Yotei ilo overhead charges includsd in above corplstion costs.

. .+ % 110,609.34



WELL NO. Federal Doswell 21-40-182
FIELD: Pattigrew=-Tocito
LOCATIUN® N SW Secticn 10, 26N=6W, Rio arriba GCounty,
: New Nexico
INPAMGIBLE DEVELOPMENT COST $74,872.97
Roads & tion $1,221.20
. $360,00
2. Road Qreder 80.00
3. Treeking h80.00
he lador 138.00
S« Surwey location 153.00
6. Furaish dsvation 10.20
Drilling Mud & Cement 3,969.L9
Well Servioces L,5k49.23
. } o 2.503-]!5
2. Halliburton 582.68
3. Core Laboratoriesl,177.50
k. Oun Perforate 285.60
Water & Fuel 888,28
1. labor - water lime 205.00
2. labor -~ gas lime 260,00
3. Trucking ke2.28
Alscellanscus Drlg Material 651.25
Welding 126,28
Drilling 63,6720
. ootage Sh,68°.16
2. Daywork 8,006.43
3. Cable Tools 780.65
TAMGIBLS Well, 5QUIPMsNT 27,632,32
l. Surface string (plus {rt) 2,135.,42
2. FProduction Strivg (plus frt} 18,433.00
3. Tubing (plus frt) 3,8L3.38
L« well head squipment 3,051.2%
Se tilscellaneous equijment 11377
TOTAL T COlivlotn ikl (loss tank battery) « » o o« o 2102,50542Y




oy

WELL NO.s Federal Doswell 22-}45-207
FIELD: Petiigrew-Tocito
LOCATION:

INTANOIBLE LEVELOPMAENT COSY

Rosds & Lesation $1,087.70
1. Sulldecer $320.00
2. Road Orader 80.00
3. Treeking 360,00
. ho Laber 190,00
S. Survey location 127.50
6' Fm“h elevation 10.20
Drilling Mud & Cement 2,807.93
1. Schimberger 2,881.01
2. Hallfburton LS .86
3. Core Lab & Anﬂyshﬁ”.lﬁ
ke Diamond Coring Equiph59.00
Water & Fusl 921,00
'S or - Kater lim 2%.00
2. Lsbor - Gas lims 260.00
3. Truckirng h25.00
Miscellaneous Drig Material 620,50
Weldirg 213440
% 62,576.09
o 5k, 149,76
2. D"' work 7.155083
3. Cabls tools 1,270.50

TANGIBLE Will ZQUIPMENT

1.
2,
3.
Lo
Se

TOTAL

surface s>tring (plus fri) 1,69%9.9%

vroduction string (plus frt) 18,228.Lk1

Tubing L,293.L7
nellhead equipment 2,37he36
fiscellaneocus squiprent 311.19

SW SE Section 10, 26N-6W, Rio irriba County,

New Mexio

$72,702.95

26,907. %

T0 CHPLLTY oLl (less tank battery) « o o o « o $99,610.93



TANK BATTERY FOR ALl NOS3 Federal Doswell 21-40-182
Federal Doswell 22-45-207

FIRLD: Pettigrew-Toeito
E " 24 LOCATION s : Seection 10, 26N-6u
3 P Rio Arriba County, Mew Mexico
LQUIPMENT & MATERILAL $17,418.70
S - 400 bbl Stell tanks

wwalkways & stairways $8,589.67

1 - Separator 1,096.53

1 - Steam generator 1,543.00

Flow & Cathering Linss

2" Lime pipe, 3,142 ft. 1,503.48

2 3/3" line pipe, i 36.L8

3" Line pipe, 428 Lok.20

4" Lins pipe, 56! 80.06

Valves & Misc. Fittings 2,69.13

Steam Coils, 200! each tank 470,00

Feneing 9983

Kiscellansous Material 90135
SsRV ICKS 1,585.7¢

Bulldoser 100.8G

Road Gradsr 830,00

Trucking 558470

Labor 761.654

elding Lfheliz
Torfal, U0 TATA BATILEY o o 0 s v 1 e 0 e e 0 s s e e 1Y, 102445




Lowry et al Operating Account
Core Aralysis and
Water Permeability Report
Federal lease
Wells 4=13-132 and 22-45-207

Rio Arriba County, New Mexico

Cilfield rogoaren Lehiorainriog

1025 Son e St v

Chan L , Voo




August 30, 1952

lowry et al Operating Account
616 East Central Avenue
Albuquerque, New Hexioco
Gentlexen:

Attacshed hereto arse the results of tests
made on core samples taken from the Fedaral lLease,
Well No. #-13-132, and subnitted to our laboratory
on August 26, 1952.

Very truly yours,
OILRISLD RESEARGH LABORATORIES
5
Q@S&‘ sﬁ&i\l
C&!‘l IJ. r"ate
CLP

9 ¢.C.




Qil Field Research Laboratories
RESULTS OF PERMEABILITY AND POROSITY TESTS

TABLE 1 A
Company m 0 u GOW__ . Lease ¥ Odﬂm Well No.;%%
| Sample Depth, Permeability Feet of Core Permeability Percent
No. Feet Millidarcys . Cum. Ft. !(‘:tap:?g Porosity
1 182, 14,8
2 ? 173 L 17 [ B
3 i 28 2 L] I lh' R
B 8., 15,7 }
:




Company_ _ Lowry 041 Comnany Lease Federal Well Ne., i=l3=}312

Results Effegtive Permeablility Tests

Barmle Xo. Effeotive

Permeablilidy
H1lls4sa

WA P\D e

LV, Wl W BV D

21t Water

19,00
69,30
51,20
65.30
Irmm,

Fresh ¥ater

21.40
14,80
38,20
61.10
Irm.







August 30, 1952

lowry et al Operating Account
616 Bast Central Avenue
Albugquerque, New Mexico
Gentlemen:
Attached hereto are the results of tests
made on core samples taken from the Pederal lease,

Well Ko, 22-45-207, and subaitted to our laboratory
on August 26, 1952,

Very truly yours,
OILFIELD RESEARCH LABORATORIES

Carl L. Pate

CL?:mm

9 c.c.




Oil Field Research Laboratories

RESULTS OF PERMEABILITY AND POROSITY TESTS

TABLE I A
Company “Mﬂﬁmﬁ_mwuase_m‘i Well No._ZZ_E%.;—
Sample Deptr, | Permeability Feet of Core Permeability Percent
No. Feet } Millidarcys Ft. Cum. Ft. &ap:ﬁ Porosity
S - |
1 | w7 10.7
2 | %51: | 17.3
5 110, 14.h
é 12, 16.%
; :37. 16.%
Mp. -
! :
] !
i :
t ; ‘w ‘
| | 1 : F
i ; [
: ! ‘ !
| ; |
| |
| | j |
a | ; a
‘ : i ‘ | L




-~ Oempany__ Lowry 01l OJormany lease_Federal Well No._ 22-45-207

Regulte of Effective Permeadility Tests

Bample No. Effestive
P;?nndbillty
8

Salt Water

DG ONVUA S\ I
Y]
[ ] -
A9 ]
R

Fresh Vater

Q3~3 Oh\n £ N
N
N
L
W
o




CORE ANALYSIS REPORT

For
Lowry et al Operating Account
Federal Li=13-132 Well
Wildecat

Rio Arriba County, New Mexico

Core Jaboratories, Ince
DallasTexas



CORE LABORATORIES, INC.
%RWM
DALLAS, TEXAS
November 21, 1951

Lowry, et al.
Box 967

Farmington, New Mexico

Attention: Mr. Frank 0. Orey

Subject: Core Analywis
Pederal 4-13-132 well
Wildcat '
Rio Arriba Comty, New Maxico

Qentlemen:

Diamond oconveational cores from the subject well in the Tocito forme-
tion have been mmpled and quick-frozen by a representative of Lowry,
et al, and snalysed in our FParmington, New Mexico laboratory, Results
of amalysis are pressniad in tabular and graphical form on the attached
Coregraph. Water tase mud was used as the drilling fluid,

Shale and sandy shale analyzed from 6649 to 6675 feet are interpreted
to be nopproductive due to low permsebility.

Sand malyred from 6675 to 6692 fest ie intcrprsted v be essentially
oil productivo. The productive capacity; average permsability times
thickness, is 2345 millidarcy-feet and the average permealdlity is 138
millidareys, sufficient for a satisfactory oil rate upon completion.
The average residual oil saturation and calculated connate wvater satu-
ration are 15.1 and 25 per cent of pore space, respectively, within the
range of water-free, 0il productive sands.

Sandy shale snalyized from 6692 to 6695 feet is interpreted to be es-

sentially nonproductive dus to low permsability; however, these three
feet show an increase in per csnt water saturation and when a pressure
differential is applied acrogs the formation they might possibly show




»

Lowry, et al. - Pederal L-13-132 Well Page Two

some water-cut. It is recommended that completion be limited to the
sand from 6675 to 6692 feet,

The points indicated by an asterisk betwesn the depths of 6699 and
6705 feet are interpreted to be essentially nonproductive due to low
permsability.

Sand anslysed from 5706 to 6716 feet is interpreted to bs very low ca=-

pacity, oil productive; however, due to the low capacity, it is doubt-
ful if eny appreciable volumes of oil will be produced from this sone.

Recovery figures for the sone, 6675 tn 6692 feet, are given on page
one,

We hops these data prove beneficial in the evaluation of this well,
Very truly yours,
CORE LABORATORIES, INC.

Je. De Hl."ris,
District Engineer

JOH3 Jr
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CORE LABORATORIES. INC. Page -of
Petrolewm Resevwoir Engineering File _PiML-3 X
DALLAS

el _—w—_‘ =

COKE SUMMARY AND CALCULATED RECOVERABLE OIL

GORE SUMMARY

PORMATION NAME TOCITO
DEFY™, PREY 6675‘0'6692'0
% COAR RECOVERY 100
MEABLE, PRODUCTIVE

Mm:covn 17.0
AVARAGE PRERPLASIITY 138
MRINBSACYS :

mem.. AVERASE PERMEASILITY
% noou'tgtn PORISATION 231‘6
AVERAGE POROSITY. PERCENT 15'1 -
AVERA AL OIL SATURA.

A ASoIDUAL O 15.1
GRAVITY OF ON.. "A P}, Om h?
av TOTAL WATER SATURA.
na?‘%"oa:m 27.3
AVERAGE CALCULATED CONNATE 25
WATER SATURATION, % PORE SFACK
SOLUTION SAS.0IL RATIO, 800
CUBIC PERY PER mnn (2]
FORMAYION VOLUME FACTOR—VOL- 1 M
UME THAT ONg FTOCK .
TANK Ol OCCUPIES 1 RESERVOIR (1)

Pvedintion dependeni upou sompiels iscistion of sash divisisn. Siructusnl pesiien of well. wial permoabls Ginhnes
CALCULATED RECOVERABLE OIL * o o o-d of well e

BY NATURAL ON Sas ua.'.s.'si:.:; 1.8
BELS. PEIR ACRE POOT (2 R -
INCREASE DUE TO WATEN ODRIVE, 21

BOLS. PER ACRE FOOT
TOTAL AFTER COMPLETE WATER L25

ORIVE. SBLS. PER ACRE FOOT (3)

CORE LABORATCRIES, INC.

o 9% Y annis o

(*) REFER TO ATTACHED LETTER. D
ted . Harris
(1) REDUCTION 1N pruseuRy rron  BStima SATURATION PRESSURE TO Amocmumc PRESSURE.
(2) APTER REDUCTION FROK ORIGINAL RESEAVOIR PASSSURE TO IZRO POUNDS PER SQUARE INCH.
(3] RESERVOIR PREBSURE MAINTAINED 8Y WATER baive aT ok asovk estimated omiainaL sarumarion rrzssums.
(4] MO ESTIMATE FOR GAS PHASE RESEAVOIRS.

Theee saaiyses. opinions or interpesttions sre based o6 cheervations sad maserials » pplied the cliest s whom, sad for whose enctusive osad comddential wee,
cbun’o«nnad-m-ww-onoromw“mb-m Cothh-nnnu.!-x (al] srvers snd omissions wncoped): but
Core Lobotwtories, [ac. and itn officers sad nh&cm.mm

oe profablensm of sev oll. —-u«h«-:a'ﬁu“l-Mwnvh%mhmthMu
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Lowry et al Operating Acccunt
Core Analysis Report
Federal lease
Well Number L-13-132

Rio Arriba County, New Mexico




i TE s S

OILFIELD RESEARCH LABORATORIES

August 13, 1952

Lowry ¢t al Orerating iosount
616 Tast Jentral Avenue
Albuguerque, Hew Hexlao

Gentleman:

Attaghed herato zre tha results of teets rade
on the four 3% Rotary aore samplez token from the
Federal leace, Yell Yo. 4=13=172, #lo Arriba County,
iew Mexias, and enbmisted te our laho -atery on Aumet

] 19520 .

The reason *hy the earmmlec have szush a low total
Tlutd gaturation ie the f23t $hat they have Deenl oY
~osed %0 the weather ror aprroximately & year and that
the sane vere not mronerly eealed,

Very troly youre,

QILFITLD BOUICARSPL LAPORATIONINS

JLitbl
f'; s P9 1Y




OILFIELD RESEARCH LABORATORIES

Jompany__Lowry et al Opersting Sgoount Leare Federal Well Xo._l=13-132

1
1l

Mo

Log

Desarintion
Brown coarese grained

Brown eoarse gralined
randaetone.

Brown goarse grzined

Brown gsoaree grained

minageoue

mioageous

misgsnaeone

misageova

elizhtly ocarbonageous sandstone,

elirhtly sarbonaseous salaarsous

alirhtly aarhonaseous sandatone,

zandertone,
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Oilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
o se___Fedaral — Well No_wl3=
mpany _Lowry at al Operating Aaansunfeas 132
— rmeability L F_eet of Core - Permeability
samplm e Feet Millidareys Ft. }{ Cum. Ft F(ia ‘;(admvd.
1
1 j 87. , :
3 56, i
687, !
i
|
: !
N |
; E
| ‘, f
| | ‘
7 ‘L
i ‘ |
| ?' :
‘ | '




Oil Field Research Laboratories

RESULTS OF SATURATION TESTS

TABLE IN
Company. Lowry et sl Overating Aanount LeaseFaderal Well No. lim] G132
i

gat. Depth, Effective Percent Saturation oil Content Feet of Core Total Oil
Sat it Porosity ot Water | Total Bbls./A. Fi. Ft. | Cum.Ft Bows/Acre

1 17.82 1.1 2,3 | 16.b 195

2 16.8 9.5 5.5 | 14.0 12k

3 16.3 12.9| 2.8 | 15.7 16

b 21.8 11.1 1.5 | 12.6 16 L
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Qilfield Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Company—— Lowpy st al Oparasing sssmmt Lease Waderal Well No._
Sample Depth, Effective Original Oil Saturation 0Oil Recovery Residual Saturation _ Volume o
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft. % Oil | % Water @ Bbls/A. E‘__ Recow.
1 17.4 18,1 204 C.0 0 18,1, 50,0 | 204 | 104
. ”‘.o m ‘.a Ha nv.° AU -Nom ._ m‘.rxuim ”_ Ha w .u_}\\.
11,8 48 0.0 0 11,6 28,0 @ 1486 | 134
1 ] 8.4 ws o...m 0 2l4 | sE.l | 140 =%

_\ Fotes: | g0 - esubio |oentineter F | :
| Yolume of water recovered at &E time af maxluun oll re

(S

{** Determined

| by passing

wetor

U h
tar

'
i
t

i
i
i
]

aeiple which eontal




t Water Effective Initial Fluid
ared Permeability, Millidarcys |Production Pressure
! " Lbs./Sq. In,
40,30
6,80 18
30,7 -}
882,00 |
1BOVEYY e
ns residual oil,

et e At i e

L S R NS S A5 D




Company LOWFY et 8l Overating Agoountircae Fedaral

Oilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VH

Well No lwlle

132

Sample
No.

Chloride Content
of Brine in Sand
ppm

Connate

Percent Water Saturation
Drilling &
Foreign

L N e

524,500
14,900
2k, 40O
22,5400

Note: v»om 4 parts per willlon.




ROBERT MEAD
504 Bmployers Insurance Building
Dallas, Texas

O CONSERVATION COMMISSION
ARTAFEL NOW BENT.

IS EE

A

May 18, 1953

0il Conservation Commission
P. 0. Box 871
Santa Fe, New Mexico

T

T

Dear Sirs:

3

3 This is to advise you that I am in agreement
1 with the field rules proposed by the Lowry 0il

E : Company for the Pettigrew-Tocito Field, Ric Arriba
3 : County, New lexico.

Sincerely,

-
-

43 P

tovert K. Mead

mw

ltre 557




N BEAICO OIL COLUBRYATION COMISIION
SAKTA Fi, EEV LBAICO

IN TdE KATIna OF Tus ArPLICATIOR

QF LOWRY, ET AL OFERATING ACCOUNT

FOR THE ESTABLISHEEKT OF POOL dULES

YOR THE PETTIGREW-TOCITO (BRKAN- CASE N0, =5 J57
7

TOCITO) POOL, RIO ARRIBA COUNTY,

XEX MEXI00; FIXING THE SPACING OF

WELLS) FIXING GAS-OIL RATIOS}; ESTAB-
A CASING EROGRAM; AFD RELATED

YATYTRRS,

TO THE FE¥ VWEXICO OI! CLYIVAVATION ooMYI " TOK
SAKTA FR, KEW VEXICO.

Comes the undersigned, Lowry et al Operating Aceount, with
offices at 616 Central Avenue, East, Albuguerque, New Xexloco,
by 1ts attorney, Jason W, Kellanin, F. O. Box 381, Santa Fe,
Fow Mexieo, and petitions this honorsble eommission for an orﬂor;
fixing by appropriate rules and regulations, rules for the dev-
slopment and cperation of the Fettigrew-Tooito (Erkan-Toeito)
Pool, Rio Arriba County, Rew Vexico, as now defined by Commis-
sion order or orders, and as the same may nereafter be extonded;
as follows:

1. The fixing by appropriate rules and regulations, of
spacing requirements appliecable to wells hereafter drilled in
the Pettigrew-Tocito (irkan-Toocito) Pool, R1o Arribe County,

Kew exico, on the bansis of one well on easch 80-acresd and set-
ting a apacinc pattern therefore with provisicns for ralated
matters, irecludlins spesial approval, after notice and hearing,
of unorthodox well locations necossitated by thoe size and ahape
of available urits or by bhe riituave of the tervraln, or lor abther
causes,

3. ‘Phe fixing, by appropriate ordsr, of (jas-~0il ratlos in
such amourt as tite commizsion may determine may be producsd

wilthout wastse,




vy

S« The establishment of a casing ard ocementing progran

for the protection of ghallow potable water strata or stratum
from pollution,

In support of wiioh Fetitiomer would show the Commission
as follows:

I.

The Pettigrew-Tocito (Erken-Toeito) Pool is located in Rio
Areida County, New Mexico, its boundariss being defined bdy
order of this Commission, as more fully described in Zxhibit A;
whioh is attached hereto and made a part hereof. The Pool is
productive of oll in commercial quantitiss from the Tocito
sand, enoounter=d at a depth of approximately &,800 feet.

11.

There are now a total of nine wells which are produstive
of oll froa the Toeito sand within the boundaries of the Tetti-
grew-Toeito (Erkan-Tocito) Pool, all of which are operated by
Fetitioner. These vrells have besn drilled, for the most part;
to conform to an 80-aore spacing pattern, as proposed in this
petition, as more fully shown by Exhibit A, attached haroto;
and made 2 part hereof,

111,

Fetitioner has been actively sngaged in the drilling and
operation of wells within the Pettigrew-Tocito (Erkan-Tocito)
Pool. It has aceunulated statistics and information bvesaring
upon the permeabllity, porosity and produeing charuacteristios

of the Tosoito sand and from such inforsation and statlsetios

1t beliavesn tntbt one well completsd 1y the Tocito sond will

efrlicinrtly ard cconomically drain rot lessg than 50 acrses of

thab rornabion, Trd biab bho drillin, of noro wells is unneovss-

@

gary, would result in economic lozs without increasing the ultl-
tinte recovery of oill from the rese#voir, and would constitute

wgste, as deyYined by New YMexico Stntutes ard ths rules ard

-l




iy

regulations of tunls Commimsion.
1v,

Petitioner is prepared to submit eviderce pertinent to a
proper spacing prograc which will economically and efficliently
permit, without unnecessary drilling costs or operating expensea;
and without impairmert of the rights of others, the recovery of
il reasonably producible from the Pettigrew-Toeito (Erkan~
Tosito) Péol. From information available to it, Fetitioner
Soliovou. and would show, that a uniform spaocing unit of no$
lesa than 80 acres should de provided with r~apect to wells
hereafter drilled in the Pool, with such wells to be located
on said 4drilling units to conform to present development in the
Pool.

Ve

Petitioner has aceumulated atatlistios and inforzation
bearing upon the produotion of associatasd gas, or casinghead
gss, in conneetion with the production of oil from the Tosito
sand within the doundaries of the Pettigrew=-Toocito (Erkan-
Tocito) Pool, and from such information and statistics, belisves
and would show that the limiting gas-oil ratios within the Pool

should reasonadly be set 2t 2,000 cudbic feet of gas for each

Yarssl of il producsd, in acecrdance with Commieaioan ™ala
508 (a).
Vi,
ratitioner aas acoumuliatus ostatlistics wrad intoecation

bearing upon the location, deuth and tilckness of potable water-

bearing etrata within the bhoundaries of tho :ettigrew=-Tocito

Grian-Toclto) Pool, and frow such !fntor stton nnd shatisties,

believes and would show that n neooser endi»e apd oamenting oro-

gram shauld b egtablisted for Libe seoteelior »F anch steata

arafnat roliotion, by paquicrice haf the cieface ol he aefb

through the si:allow potable wabsr=voncirs Lodo aed ot wilhv e
-




sufficlent acount of cuewsrt to circulate u.¢ ceront behiind the
pipe to tie bottou of the cellar,.

WHEKREFORE, Tetitioner requests the Commission, after notice
and hearing as required by law ard tha rules and regulations of
the Commission, to enter its order or orders fixing ths spaoing
of wells hesreafter drilled in the Pettigrew-Tocito (Trkane
Toeito) Pool, Rio Arridba County, New Nexico, as it now exists
or may hereafter be extanded, on ths baals of orne well located
on a 4rilling unit of approximately 80 acres substantially in
the stape of a rectangle, such drilling unit to lie wholly within
the same quartsr section, according to the governmental survey
thereof, and to consist of adjoining quarter quarter sections
whieh have eontiguocus boundaries, eithsr South or Rast, Korth
or West, with wells to be located on said drilling units sub-
stantially in the center of the X¥: and SE- of eash quarter
section, as shown by the governmental survey thereof, with an
&llowable tolerancs of 100 feet from such location, with suite
able piovlaions for any reslated zatters, ineluding special pro-
visions, after notice and hearing, of unorthodox well locations
for good cause shown; and proviiding for a gas-oll ratio limit-
ation of 2,000 ocubic feet of gas to sach barrel of oil produced,
said gas-0il ratio limitation tc be enforced by tha Comnission
by suitable order or orders ag nay becone ragessary; and proe
vidlig for a casing; and cenentlins wroprar whiech would retire
Loat bhe surfoce loe bo set Lorvoupgh the soailow potulle noboe=
Leoaring beds and get with a sufficient arount ol ceueunt Lo clr-
culate tne cemant bohlnd tho plpre to tuo votlom of the eellary
rnd vrovidling bhat in tuo avent bHhe Commisslon deterndnes to
inatituts orders prorating production of oll at sonme Yubure date,
Lt oned P0-neve Gyillirs unit o shinll be bteontad ng oo proration

b E for sonelr curnoge,

- fham




Regpectfully submitted
LOWRY et al OFERATING ACCOUNT

By ff‘“ﬁﬁ 1,, /ﬁgﬁéé;
orney

S : Jasen W, Kellahin
Pe 0. Bax 361
Santa Yo, Few Mexico

Attorney for VYetitioner
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August 30, 1952

Lowry et al Operating /icocount
616 :ast Central Avenue
Albugquerque, New Mexico

Gentlemen:

Attacuad nereto are the resiulta of tests
made on core sanples taken fron the Federal lease,

Well No, 4-13-132, and submitted to our laboratory
on August 26, 1952,

very truly yours,

OILRIEID RESHARCH LABORATORIES

ol s

Carl L. ’ate




Qil Field Research Laboratories

™ RESULTS OF PERMEABILITY AND POROSITY TESTS
TABLE 1 A
R ¥
Company Lowvry 011 osmany Lease Cadaral _ Well 1\10_1:,.;_'!"1
Sample Depth, Permeability ~ Feetof Core | permeability Percent
No. Feet Millidarcys Capacity Porosity
o ) | _,,_,,,,Ett_',_ e _V_C_um__'”f?-“p Ft. x Md. ]
!
2 : ’ 179, 17.8
1 , 282, 15,8
Li 1?" L] I 15 . ?




Jompany__ Lowry Gil Somrany lacse__Federal  Hell Ho.

Regults "Ifaative Terneabllity Teatn

Sarmle No, Tffeqtlive

Tepmaabllity
BERREGES s I

(W W TR

(€ Wy NN R o

1t Yater

19,00
69,30
51.20
65430

T,

Freah YWater

1,40
A, 80
330 20
£1.10
Iroe.
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August 30, 1952

Lowry et al Operating Aocount
6§16 Rast Central Avenue

Albugquerque, New Mexico

Gentlemen:

Attached nereto are the results of tests
asde on oore samples taken from the Federsal Leass,
Well No. 22-45-207, and submitted to our laboratory

on August 26, 1952,
Very truly yours,
OLLRIELD RESEARCH LABOR VCORIES

Gy,

~—
carl i, Pate
CLP:mm

9 C.Ce




Oil Field Research Laboratories

RESULTS OF PERMEABILITY AND POROSITY TESTS
TABLE 1 A

Company ___ Lowwry OLYl Jompany === Lease_ Faderal

D=3 N\A P ) =

Permeability
Millidarcys

0.75

Well No._22wiifw
207

Feet of Core




Jompany,

Lowry 011 ‘lorrany

l.enne “adersel

w@ll im. 23=h8-207

Regulte of [ffeotive Farmeshility Teste

Sarmmle No.

GPOOﬂn;«An:H

Mg RN LN b

3alt water

Imv,

Inn.

Imp.
26.35
5.14
13.23

Impe

Fregh Water

EfTestive
Fermeabilisy
ar

¥illidareyn
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mﬁ Prodssction M ‘ Inc.

ADDSWNS ALL . Dealles, Fowns ADDSESS ALL
prsseR—— SEmeaS 10
9.0, 90K BB Octeber 7, 1952 & SOUTH NARERLL

File Xo, LO-790

Lowry 04l
616 East Centrsl Avenue

Albuquerque, New Mexico
Attention: Mr. A, P. Holland

Subjeot: Porosity Determinations
Tocito Sandstone Reservoir
Federal 22-45-207
Federal (-13-132
Pottigrew Tocito Field
Rio Arribe County, New Maxico

Gentlemen:

You will find enclomed the results of the porosity determinations on 39 samples
of cores from the Tocito Sandstonme Reservoir in the Federal 22-45-207 end the
Federal 4-13-132 Wells in the Pettigrew Tocito Field, The samples used for the
measurements were drilled samples of approximately 3/L of an inch in diameter

and of varying lengths.

The results are arranged on two tabular data sheets in the orcer of increasing
depth, Teble I ligta the results for the 19 samples frem the Federal 22-45-207
Well and Table II lists the results for the 20 samples from the Federal 4-13-132
Well. A discussion of the tabular data follows:

1. The first column of figures indicaiws illiv Gample TEEOSTS.

2, The second column indicates the depths from which the samples
were taken,

3, The last column lists the effective porosities (expressed as a
percent of the bulk volume) as determined using an air expansion
type porosimster,

Arithmetic averages of the results of the snalyses are shown below. An average
is shown for the combinsd results of tha samples from both wells and also for
the separate results from each individual well,

Namber of Porcsity
Well . -Ssaplen
Federal 22-45-207 19 11.4
Pedersl 4-13-132 20 13.0
Coabined 39 12,2
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PMPMMM

DALLAS, TEXAS

; '
¢

File NWo. 10-790

We sincerely appreciate this opportunity to be of servioce to you and hope that
we may have the opportunity to serve you again in the future,

Yours very truly,

Laboratory ﬁr La‘

HSDeyo: gad
Enolosures

-2




TLLegible

¥ | | ®
Pobrolosm Produciion Laboraloriss, Iuc.

A

ot _lawry 011 Compegy ’ Date:__Qotober 7, 1952
velly LlE1i2 File No: __ LO-790
‘ o to Gagdstone County: __Rio Arxrivs
 SISPY 14l . _ Btates — Mo Mexico
Samole | Depth: Porosity
mber
27 6675.5 7.0
- 6676, 5 52
29 6677.5 7.9
P 6678. 5 6.5
| N 6679, 5 13.2
32 6680, 5 9.9
| 33 6681,5 18.4
i u - 6682, 5 17.3
35 €683.5 13.5
2% 66845 9.8
37 | 6685, 5 15.7
28 £686.5 18.1
39 ' 687,5 8.9
10 €688, 5 17.5
n 6689, 5 21.3
" £690. 5 21.3
43 6691, 5 16.6
" 6692, 5 8.0
45 6693.5 13.4
6 €694.5 —Le1
Arithmetic Average 13.0

e

Table II




M Ak

Company: ___Lawzy Q11 Company

Vell: _Pedarel 22-45-207

Reservoir: __ Tocito Sapdatone

Meld: _Pettimrey Togito

\O&QO\\»&-\»NE!

o =
S & K & K E 6B

ot
~3

18
19
20

i
6643.5
6644.5
6645. 5
6646,5
6647.5
6648.5
6649.5
6650, 5
6651, 5
6652.5
6653.5
6654, 5
6655, 5
6656, 5
6657, 5
6658.5
6659, 5
6660, 5
6661, 5

Arithmetic Average

Dates __Qutober 7, 1952
File Noi _ 1O-790
County: __Bio Arriba
State: ___Fey Mexioo

Porosity

6.1
13.0
6.4
8.9
9.9
9.5
10.9
10.7
18.1
16,6
18.3
7.C
5.5
9.0
15.8
11,2
19.0

1.5

R

1.4 Table 1




k)

LLEGI bLE

CORE LABORATORIES, INC.
MRWEM

DALLAS, TEXAS

Novesber 21, 1951

Lowry, et al,
Box 967
Farvington, New Mexico

Attention: Mr. Prank O. Orey

Subject: Core Analysis
Pederal L4-13-132 Well
Wildcat
Rio Arriba County, New Mexico

Gantlemen:

Diamond conventional cores from the subject well in the Tocito forms-
tion have been ssmpled and quick-frozen by & representative of Lowry,
»t al. and analysed in our Parmington, New Mexico laboratory. Results

>f analysls are presanted in tabular and graphical form on the attached
Toragraph., Water tase mud was usad as the A=illins £1:43

%hale and sandy shale analyied froam 6649 to 6675 feet are interpreted
te be nonpreductive due to low permeability,

Sand analyzed from 6675 to 6692 feet is interpreted to be sssentially
01l productive, The productive capacity. averages permeability times
thicknmss, is 2346 millidarcy-feet and the average permeability is 135
miilidarcys, sifficient for a satisfactory oil rate upon complation.
The average residual oil saturetion and calculated connate watsr satu-
ration are 15.1 and 25 per cent of pore space, respsctively, within the
range of water-free, oll productive sands.

Sandy shale analyzed from 5692 to 6695 feet is interpretsd to be as-

sentially nonproductive dus to low permeabllity; howsver, thess ihree
feet show 2n increase in psr cent water saturation and when & pressure
differential is applied across the foraation they might possibly show




-

b oo

T LLéEgible

-

Lowry, et al. - Pederal L4-13-132 well Page Two

some water-cut, It is recommended that corpletion be limited to the
sand from 6675 to 6692 feet,

The points indicated by an asterisk between the depths of 6699 and

6705 fest are interpreted to be essentially nonproductive dus to low
permeability,

Sand analyzed from 6706 *to 6716 feet 1s interpreted to be very low ca-
pacity, oll productive; however, due to the low capacity, it is doubt-
ful if any appreciasble volumes of 011 will be produced from this sone.

Recovery figures for the sone,

6675 to 6692 feet, are given on page
one,

We hope these data prove beneficial in the evaluation of this well,

Very truly Yours,
CORE IAE)RATORIES, INC,
"% ‘

¢ )UMM

J. D. Harris,
District Engineer

‘%)

JUHs §r
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CORE LABORATORIES. INC. Page 1 ot 1
-3 X
DALLAS Well m.l h-la_l 32

Petrilenms Reiovvow Emgsweermg File

CORE SUMMARY AND CALCULATED RECOVERABLE OiL

cone lunuAuv

e e T ¢ ——
FORAMATION NAME mCIm

9
oLrTH FEEY 6675°0.66 2.0
% CORE RECOVERY 100
FLEY OF PERMEASLE PRODUCTIVE 17 O
FORMATION RECOVIRED .
AVERAGE PRRMEASILITY 138
MILLIDARC VS
CAPACITY — AVAAASE PERMEABILITY 23,6
* FEEY PRODUCTIVE FORMATION
AVERAGE POROSITY PERCENTY 15.1
AVERAGR RESIOUAL QIL SATURA 15
TION. % PORE SPACK *

QARAVIYY OF OIL

ary

AVERAGE YOTAL WATER GATURA.
TIOM. % PORE SBACE

OVER L2
27.3

AVERAGE CALCULATEO CONNATE 25
WATER SATURATION. % PORE SPACK

SOLUTION GAB OIL RATIO. R00
CUBIC PRET PER BARREL (1)

FORMATION VOLUME FACTOR-..VOL - s
Vais IMAYT UNE BARREL OF ¢TOCK 1.0
TANK OIL OCCUPIES IN RESERVOIR( 1}

N - SIS S

CALCULATED RECOVERABLE O'L Predicion dop seos compiot locletion of sack diviaton. Semchiral posifien of well lotal permeable iskness

dd—.u‘bﬂwcnd-ﬂ“hw

e e .

S

BY NATURAL OR GAS EXPANSION 148 : E
B8LS PER ACRE FOOT (2, :

INCAEABE OUE TO WATZR ORIVE 2177
B8L8 PCR ACAE FOO

TOYAL APTER COMPLETE WATER L
ORIVE BBLE PIR ACRZ FOOT (3

,,,,, ) 1
CORE LABORATORIES, INC.

o F, /) '
: 4
; X/W
e S ¢
NOTYX / ()g)
') REFER YO AYTACHED LATYER

J. D, Harris
(1 REDUCYION IN PRESEURE FROM €3LiMALAL JATURATION PRISSURE TO ATMOSPHERIC FRAESBURK
() AFTER REDUCTION FROM ORIGINAL REIBERVOIR PALSSBUAR TO IERO POUNDS PER BSQUARE (NCH

(3) RUSERYOIR PREMEURE MAINTAINEG BY WATER DrivE Ar Oor agove 83timated omiaimal saturarion Paessurg

(4) NQ ESTIMATYL FOR GAP PHARBE ALBIRVOIRD

These aaalyst. OPinions O (ALCPrEtatsons &g Dased ca obesrvariont and @mamcials s pplind the cligat (0 whom sad fne whest seciviive aad coalidential uw,
hey report 19 made The 12D 180 .0d Of Opsions taxpevesed reprrase the Sest judgment Core lLaborataries, lax  (all scrows sad ow o ). bue

Cire Lahorsiories, 1ac snd 163 officers sad st A TEMPOARE 1LEr A0C MeNE RO WRITEAGY OF (IPHR(200n, 86 10 (NE DPodecivIlT  ProPar OPwt nsOa,
Gr prohabloness of aev ol gua o ochat miserdl ekl Of Wad & (DRARKOOE *ith whkh wHh repodr 1 veed Or telrad upoa
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OILFIELD RESEARGH LABORATORIES
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OILFIELD RESEARCH LARBORATORIES

Jommany lovry et al Operstine iAgsgunt lease Fefdepral  wWell Xo, bel =132

1.00
Jample Nn, Desaription
1l Brown gcarre gr:ined miaanzecue rlightly sarheorageous sandestone.

2 Brown goarre pratined mia geaus alishtly aarhonaoescns salaarssuve
aendetone,
Erown noarse grsined nlacacove s1i~htTy aarhonsseoue sandetons,
L Brovm asoarse griined misageans rencdelnnae,




Qilfield Research Laboratories

o RESULTS OF PERMEABILITY TESTS
TABLE I
Company _Lowry at al Onevating Aasounfiesse  Fedaral Well No 4=13=
Sample Depth, Permeability Feet of Core ! Permeability
rm i } el
No. Feet Millidarcys Ft. Cum. Ft. Ft?TmhF(yd,
SR Mt i A A
1 : 576 i
2 5.6 |
J S6.
L 687,
|
|
H |
| ?
i | |
) }
; |
; x
j i
! i
[




Company.

Qil Field Research Laboratories

RESULTS OF SATURATION YESTS

TABLE I

Lease. "aderal Well No.—malBal Bl
Effective Percent Saturation Feet of Core Total Ol
Sat. Depth, Porosity Ot Content - Content
No. Feet Percent oil Water | Total /A L. Ft. Cum. Ft, Bbls./Acre
1 17.° 14,1 23 16,1 199
2 16,7 Ge b e’ 1k,0 124
3 14.3 12.9 2.0 18.7 143
L 21. 0 11.1 1.5 12,4 16# !

ek Bl
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Oilfield Risearch Laboratories

RESULTS OF LAIORATORY FLCOCODING TESTS

TABLE V

wadaral

— Lease

Well No.o___

Volume o
Rerov
¢

Sample ! Depth, Ffective Original 0il Saturation 0Oil Recovery Residual Saturation
No. Feet quﬂmm Percent Bbls./A. Ft. Percent Bbls/A. Ft. % Oil | % Water = Bble/A, Ft.
| S
T { ;
1 17.4 15,1 804 0.0 3 15,1 50,0 | 204
2 17,0 | 7.8 103 0.0 ! 2.6 SR 108
11,4 148 0.C 11,8 [3,2 | M6
. [ ] g ‘ . i .
N %om 8.4 140 0.0 ) “, A ¢ 2 S K (X4
Hotent | ¢e - oudle contimter M
i ...?qowgo of waoler Xacovyrsd ot the tine af maxloun ofl e
_ _ *Deterained by paasing wetar takoun 3uuyis which eontal
j |
n w
|
i | w
: i M
| |
; : ,_
_. |
! |
| ‘ !
" ‘ :
; _ "_
: _,_ M
: | ;
| | |
! | ,, !
_. _ |
| w
| ! ' i




- ...I..
f Water ! Effective Initial Fluid
ared Permeability, Millidareys Production Pressure
' : o Lbs./8q. In.

| . T

|

| 40,30 9

| 4,80 18

| 30,70 s

__ 8%L.00 b

|

.p
QOVArYe

ns &aiwaﬁow oil,
w
!
|
|

i




Qilfield Research Laboratories

RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VII
Company LOYFY % &l Overating Acaount iesse Foderal Well No.l=l3=
132
Sample Chloride Content Percent Water Saturation
No. of Brine in Sand Connate Drilling & Total
ppm _ Foreign
1 52,500
2 14,000
3 2k, 00
b 22,4800

Xotat bnom

q

narte =wer =il1lion.




OILFIELD RESEARCH LABORATORIES

August 13, 1952

Lowry et al Operating Agcount
616 East Gentral Avenue

Albuquerque, New Mexico

Gentlemen:

Engiosed herewith is the report cf the
analysis of the 33" Rotary oore samples taken
from the Federal Lease, Well No. 22-45.207,
Rio Arriba County, New Mexico, and submitted
to our laboratory on August 4, 1952, '

Very truly yours,

(foizzgi: RESQA&Q? LABORATORIES

Carl L. Pate

CLP:b1
9 s.0.







LOWRY et al OPERATING AGCOUNT

CORE ANALYSIS REPORT
FEDERAL LEASE WELL NO. 22-45-207
RIO ARRIBA COUNTY, NEW MEXIQO

4
2

3

y

4

OILFIFLD RESEARTH LABORATORIVS

SHANUTT, ¥ANSA3

AVGUST 13, 1952




LOWRY et al OPERATING AJQJOUNT

QORE _ANALYSIS REPORT

FEDERAL LEASE WELL NO, 22-45-207

RIO ARRIBA COUNTY, KEW MEXIGO

OILFIFLD RESEARCH LABORATORIVS

CHANUTE, ¥ANSAS

AUGUST 13, 1952




Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

r--..--..-.-.-....-...........-...-.......-...........................-...llllllllllllllll||||||

Company. Lowry et al Operating AQQQLIL"tL.ease Federal . Well No.?l.z:_.lé:..z.ov
Location sw*’ SEi' S e ———e
Section 10 Twp 26N Rge 6“ Coun:y_R,_j:g ..5’3_3;‘1&,“_,_"“- e StaﬁMD
Name of Sand Tosito
Top of Core 6643, 00
Bottom of Core 6662, 00
Top of Sand 66&’3‘ 95
Bottom of Sand 6662.00
Total Feet of Permeable Sand 9.10
Total Feet of Floodable Sand 11. 55
Distribution of Permeable Sand:
Permcubility Range Feet Cum. Ft.

Millidareys

0-1 2,25 2.25

1 -2 1.00 3.25

2 - & 3,00 6.25

L & above 2.85 9.10
Average Permeability Millidareys 68.27
Average Percent Porosity 11.02
Average Percent Oil Saturation 35 ‘66
Average Percent Water Saturation 22, 83
Average Oil Content, Bbls./A. Ft. 305.
Total Oil Content, Bbls./Acre 5,792,
Average Pereent Qi) Racovery hy Laboratory Flooding Tests 80 61
Average Qil Recovery by Laboratory Flooding Tests, Bbls./A. Ft. 95 .
Total Cil Recovery by Laborztory Flooding Tests, Bbls./Acre ll 103:
Total Calculated Oil Recovery, Bbls./Acre 2) 200,

Packer Setting, Fee}
Viscosity, Centipoises @
A. P. L. Gravity, degrees @ 60 °F

Elevation, Feet




OILFIELD RESEARCH LABORATORIES
-Dm

An oil base mud wae used as a airoulating fluid in the goring of

the sand In this well. Thls well was drilled in virgin territory.

FORMATION CORED

The detalled log of the formation ocored is as follows:

Depth Interval, Desoription

Feet
6643.00 - 6643.95 -~ Sandy limestone.
6643.95 ~ 6647.75 -~ Dark medium grained misacecus caloareous sandstone.
6647.75 - 6649.65 - Dark fine grained miocacecus galeareous eandshtone.
6649,65 - 6656.60 - Dark fine gralned misaceous calcarecus shaley sandstone,

6650.60 - 6653.45 ~ Dark ccarse grained micaceouc salsareous sandstone
oontaining a vertieal fracture.

6659.15 - 6662,00 - Brown to dark medium grained miocaceous oaloareous
sandstone.

Hard oaleareous shaley sandstone.

i

Brown medium grained migaceous calgareous sandstone.

Coring was started at a depth of 6643,00 feet in sandy limestone
and aompleted at 6662.00 feet in medium grained micaseous salsareous
sandstone. This core shows a total of 19.00 feet of formation containing
0il. For the most part, the pay 1s made up of fine to medium gralned

mlioaceous oaloareous sandstone.

PERMEABILITY

For the sake of dlstribution, the gsore was divided into three seo-
tions. The welghted average permeabllity of the uvnpner, middle and lower
seotions 18 1.10, 214.74 and 1.92 millidarays recvectively; the overall
average belng 68.27 (See Table II). By obrservine the data given on the
coregravn, it is nobiceable that the gnred section has a very lrregular
perneability nrofile and sontains & Very loose -one in the niddle of the

sand sectlon.




M o e atif e, S Y
i i "
J
K

OILFIELD RESEARCH LABORATORIES
..3-

The sand in this core shows a fTalr weighted a&erage percent 01l
saturation, namely, 35.65, ‘’ne welghted avera:e percent 0il saturation
of the upper, middle and lower sections is 35.86, 37.40 and 34,90 re-—
spectively, The welghted average percent water saturation of the upper,
middle and lower sections 1is 24,75, 19,30 and 22,29 respectively; the
overall average belng 22.83 (See Tuble IV), This glves an overall
welghted average total fluid saturation of 58,49 percent, This low
total fluid saturatlion shows that considerable fluld was lost during
coring which was no doubt oil,

For the sake of future information, all of the saturation samples
were analyzed for chloride content, The results of these tests are
given in Tables VII and VIII, From the data given in those tables and
on the coregraph, it is noticeable that the sand has a very irregular
chloride content,

The weighted average oil content of the upper, middle and lower
sections is 266, 511 and 271 barrels per acre foot respectively; the
overall average beilng 305, The total oil content, as shown by this

core, is 5,792 barrels per acre (See Table IV},

LABORAYORY PFLOODING TuSTS

The sand in trnls core resvonded fairly well to laboratory flooding
tests, as a total recovery of 1,193 barrels ol oll per acre was obtalned
from 11,55 feet of sand, The weighted average percent 01l saturation
was reduced from 32,30 to 23,69, or reoresents ar average recovery of
8,61 percent, The weighted averare effective permeability of the samples
is 4,65 millidarcys, while the average initial {luid productlon pressure

i 31,3 pounds ver sguare ineh {See Mable VI),
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OILFIELD RESEARCH LABORATORIES

By observing the data given in Table V, you will note that of the
20 samples tested, 12 produced oil and water, ‘'his 1lndicates that
approximately 60 percent of the sand represented by these samples 1s
floodable. The tests also show that the sand has a very wide variation
in effective permeability and that the middle part of the cored section
is very loose. A aynthetlic brine of approximately 25,000 parts per
million, calculated as common salt or sodium chloride, was used to flood

out the sand samples,

CONCLUSION

On the basis of the above data, it 1is evident that a total recovery
of 2,200 barrels of oil per acre, 1,800 barrels ver acre by primary
production and 400 barrels per acre by secondary recovery, can be
obtained from the area represented by this core by efficlent developing
and opsrating practiees. In calculating thils recovery, an allowaice
was made for oil lost during coring,

The principle drawback of this core is the fact that it has a wide
variation in permeablility and & low percent porosity., The fact that
the oil carries so much gas in solution 18 another factor that greatly
reduces the volume of recoverable oll in place, Chances are, pressure
maintenance, {the injection of the gas, produced along witi the oil,
back into the pay zone), will recover almost as much oll as would be
expected by a combination of prim:iry productlon snd weter—f{looding,

rurtherimore, this method would be less expensive,




Qilfield Research Laborgtories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company JOwry et al Operating -Acct. iease Federal  Well No.22=48~-
207
Sample Depth, Permeability ~ _ Feet of Core I Permeability
No. Feet Millidarcys Pt l} Cum. Ft. i F(i.a;fcxﬁyd
1 H643,15 Inp. 0.95 0.95 0.00
2 644 .00 | Tup. \ N.55 1.50 0,00
3 6545,00 0.99 1,00 2.50 0.99
I 6646 ,00 1.75 /1,00 | 3.50 1,75
5 6647 ,00 0.66 ! 1.25 4,75 0.82
6 6648,00 Imp. 0.75 5,50 0,00
7 6649,00 Imp. 1.15% 6.65 0,00
8 6650,00 Imp, 0.95 7.60 0,00
9 661,00 229, 0.90 8.50 206,00
10 6652,00 126, 1,00 9.50 126,00
11 6653,00 295. 3.95 10,45 280,00
12 6654 ,00 Icp. 1.05 11,50 0,00
13 6655.00 Imp; 0,85 12.35 0,00
14 6656,C0 Imp, 1,15 13,50 0.00
135 6657.00 2.9 1,00 14,50 2.90
16 6658,00 Tmp, 1.00 15,50 0.00
17 6659,00 3.4 0.65 16,15 2.21
18 6650.00 0.49 1.35 17.50 0,66
19 6661,00 Imp, 1,00 18,50 0,00
20 6651,85 Imp, 0,50 19.00 0.00
|
1 1 I
f i !
t ' i
|
| ;




Oil Field Research Laboratories

SUMMARY OF PERMEABILITY TESTS

TABLE I

CompanOWLY @t al Operating Accb, rease Federal Well No22=45-
207

Depth Interval, Feet of Core Average Permeability

Feet Analyzed Permeability, Capacity,

Millidarcys Ft. x Md.
6£643,00-6650,60 3.25 1.10 3.56
6650 ,60=6653,45 2.85 214,74 612,00
6653 ,45=6662, 00 3,00 1,92 5.77
6643,00-6562,00 9,10 68,27 621,33




Oil Field Research Laboratories

RESULTS OF SATURATION TESTS

TABLE II1
Company. . Lowpry et al Overating Agsount. . LeaseFadaral Well No.— 22=x5=207

Sat. Depth, Ftfective Percent Saturation “ 0Oil Content, Feet of Core _ Total Oil

No. Feet Porosity ol Water Total | Bbls./A. Ft. Ft. | Cum.Ft | poontent
1 6643,15 5.6 49,5 | 22,5 | 72,0 215 0.95 | 0.95 20L
2 6644, 00 8.9 34.4 | 19.4 | 53.8 238 . 0,55  1l.50 131
w 6645.00 9.2 29,6 | 17.1 | 46.7 211 \ 1.00 2,50 211
6646,00 9.3 41.8 | 28,6 | 70.4 388 . l.0C .50 | 388
5 6647,00 10.8 30.8 | 23.6 | S4.4 258 1.25 L,75 | 322
6 6648, 00 12.4 47,8 | 21.3 | 69.1 461 0.75 5.50 36
7 6649, 00 9.7 23.9 | 33.8 | 67.7 180 1.15 (.65 207
8 6650, 00 8.1 35.2 | 27.4 | 62.6 221 0,95 7.60 210
9 6651.00 19.4 25.4 | 20,9 | 46.3 383 0,90 8.50 | 345
10 6652,00 12.9 39.4 | 17.4 | 56,8 394 1.00 9.50 | 394
11 6653,00 20.7 h6.8 | 19.8 | 66.6 754 0.95 10.45 716
12 6654, 00 6.8 51.2 | 23.2 | 7h. 4 271 1.05 11.50 285
13 6655.00 4,9 30.6 | 37.5 | 68.1 116 0.25 12,35 | o8
14 6656,00 13.9 35.0 | 23.7 | 58.7 378 1.15 13,50 | L35
16 6658,00 9.8 33.9 | 22.3 | 56.2 258 1.00 15.50 258
17 6659, 00 17.1 29,3 | 19.4 | 48,7 399 0.65 16.15 | 253
18 6660,00 11.6 31.7 | 16,9 | 4B.6 286 1.35 17.50 386
19 6661,00 9.3 27.% | 18.0 | 48,5 198 1.00 18.50 | 198
20 6661.85 3.5 4b5.0 | 21.4 | 66.4 122 0.50 15.00 | 61
Total —|= - = = ¢ 5,792

| _

e
PP TR PR




Qil Field Research Laboratories

SUMMARY OF SATURATION TESTS

TABLE IV

Company____Lowry et al Operating Aagount =~~~ Lease Federal 22-19-207

Depth Interval, Feet of Core Average Average Aver: ge Average Total Oil

Teet Analyzed Percent Percent Oil Percent Water Oil Content Content

Porosity Saturation Saturation Bbls./A. Ft. Bbls./Acre
6643, 00=6650,60 7.60 9.32 35.86 24,75 2646 2,019
6650.60-6653,145 2.85 17.58 37.40 19.30 511 1,455
6653, 45-6662.00 8.55 10.35 34,90 22.29 271 2,318
6643, 00-0662,00 19.00 11.02 35.66 22.83 305 5,792
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Qilfield Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V

Ooavm@'EHbEE[lI Lease Fadarsl  _ well Now.o o
Sample Depth, Effective Original Oil Saturation 0il Recovery Residual Saturation “ Volume of °
No. Feet Poroalty Percent |  Bbls./A. Ft. Percent Bbls./A. M, % O | % Water Bhls/A Ft | Recovere
| B
1 6643,15 5.8 | 47.7 215 0.0 0 47,7 | 273 215 0
2 6644 ,00 8,9 32,4 224 1.8 11 30.8 = 55,9 213 | 1
3 864%,60| 9.6 28,4 212 7.0 52 21.4 | ®0.8 160 1
4 8646,00| 9.7 39 .4 296 11,2 84 28.2 = 54,0 212 5
5 6647,00| 10.7 28,7 238 0.0 0 28.7 - 45,9 238 0
6 6648,00 2.3 46 .4 443 0.0 0 46,4 @ 25.8 443 0
7 6649 ,00 9.3 26 .4 181 0.0 0 26,4 | 45.4 191 ! o)
8 6650 .00 8.4 38,8 230 ) 0.0 0 5.2 | 40.0 230 | 0
9 6651,00/ 19.1 26,8 397 | 10.0 148 | 16,8 | 66,5 249 99
10 6652,00| 13.1 36,7 374 16,1 164 - i 20,6 . 65,5 210 | 175
11 6653 ,00 20,7 ) 44 .4 714 20,2 325 24,2 | €0.4 289 , 72
12 6684 ,00 6.4 | 48,9 243 0,0 0 48,9 '  30.0 243 0
13 6655,00 s.2 8.1 118 0.0 0 29.1 ! 68.2 118 “ 0
14 6686,00 13,9 33.0 286 10,2 110 22.8 | 80.0 @ 246 42
15 6687,00, 13.8% W 34.0 356 8.5 68 27,5 57,2 . 288 3
1¢ 8658,00 9.7 31.7 239 2.9 22 28,8 | 49,3 = 217 1
17 6659,00; 17.4 ! 27,2 367 8.8 70 | 22,0 | 59.4 297 83
18 6660,00; 1l.4 0.3 268 5.1 45 25,2 | 42,2 223 8
19 6661 .00 9.0 26,0 182 4.7 33 21.3 | 41,5 149 ; 5
20 6661,.88 3.8 w 42.0 124 0.0 0 _ 42,0 | 25,0 124 0
“ M |
moeof o0 - oubic oga&no”aﬂ |
* . Ydlume of water recovered|at the time|of maxbnum o1l recovery. A ,M
** . Dpdtormined by pesaing 19&& thiough sqmple whileh _ﬁww contalns rosidual oi},
) _ : i
| | |
! I !
| ! |
i ; ! '
i !
! | | |
i | _ _
i |
! ! |

R i




Water | Effective Initial Fluid
d . Permeability, Millidarcys |Production Pressure
‘ s Lbs./Sq. In.

Imp,.
0.048
0.039
0.146 30
Imp. 80y
Tmp, 8507
Imp. 850¥
Imp, 80#

_ 24 .50 5

_ 11.30 18

; 17.90 s

Imp. 80
3%

20

50

80

20

W Imp.
m 1.19
u 0.2302
u 0.830
: 1.78
M 0,178 80
0.202
Imp, 80#

3




Qilfield Research Laboratories

SUMMARY OF LABORATORY FLOODING TESTS

TABLE VI

et al @perating A Federal . PC=i5e 207
Compacy.—_LOUER foerating focount 5653, 95" 665D, 60 r55rrs— Vo Brraron
Depth Interval, Feet 66L6,50 (653,45 mmﬁmun.mo AEEY L B0
Feet of Core Analyzed 2.55 7.85 6,15 “Y1.55 S
Average Percent Porosity 9.49 17.51 17.18 2,00 T
Average Percent Original Oil Saturation 33,57 36,13 TTTTTROLo? 0 T 3z 30T
Average Percent Ofl Recovery - 719 15.54 o 5.87  8eLTT T
Average Percent Residual Oil Saturation 26,08 20.59 o 2h.is 23.69
Average Percent Residual Water Saturation 53.14 65.05 50.83 5L, 76 ‘iT
Average Percent Total Residual Fluid Saturation 79.22 85,64 7L,98 7o LT
Average Original Oil Content, Bbls./A. Ft. 248, 4ok, 291, TE30, T
Average Oil Recovery, Bbls./A. Ft. 56, 212, 58, gy,
Average Residual Oil Content, Bbls./A. Ft. i 192, 282, 237, 235,
Total Original Oil Content, Bbls./Acre 631, 1,408, 1,787, 3,926
Total Oil Recovery, Bbls./Acre 142, 605. 35€. 1,1013.
Total Residus1 Oil Content, Bbls./Acre L§9. , 803. 1abaT, T 7,773, N
Average Effective Permeability, Millidarcys S 0,083 17.68 C.517  n,65
Average Initial Fluid Production Pressure, p.s.i. 43,3 8.3 um.ﬂ B \. J.r. ‘u.:‘ )

NOTE: Only those samples which recovered oil were used in calculating

the above averages.
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Oiltield Research Laborotories

TABLE Vo1

Company LOWFY et al Operating Acct. 1.

RESULTS OF WATER DIFFERENTIATION TESTS

Federal

Well No 22-4 5-

" Chloride Content

Sample - Depth, C
No. Feet of Brine In Sand

ppm
1 6643,15 44,000
2 6644 ,00 12,800
3 6645.00 31,000
4 6646, 00 19,700
5 6647 ,00 13,500
6 6648, 00 48,500
7 6649,00 36,800
8 6650,00 27,800
9 6651,00 37,500
10 6652, 00 36,800
11 6653,00 7,430
12 6654 ,00 22,900
13 6655,00 50,100
14 6656,00 29,600
15 6657.00 22,300
16 6658,00 35,900
17 6659,00 7,000
18 6660, 00 42,000
19 6661, 00 47,000
20 6661,.85 71,500

Note:

Percent Water Saturatiop
Connate

ppm = [parts per million,

N




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIIX

Lowry et al Operating Acct. ;.ace Federal

Well Nog_z_-_“_%:
20

Average Percent
Drilling &
Foreign Water

Company.
Depth “nterval, Chloride Content Average Percent
Feet of Brine in Sand, Connate Water
66473,00-6650,60 29,147
6650,60-6653.45 27,231
6653,45=-6662,00 35,423
6643,00-6662,00 31,684
Note: ppm - psrts per million,
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Core Analysis Report
for
LOWRY OIL COMPANY
Tocito Sandstone Reservoir
Federal 23-49-129

Pettigrew=Tocito Field
Rio Arriba County,N.M.
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P. O. BOX 4111 February 20, 1952
TULSA. OKLAHOMA .
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Petrolesm Production Enginearing Co.
Reservoir and Engineering Analyses

FILE NO.

LO-834

Lowry 011 -Company
616 East Central Avenue
Albuquerque, New Mexico

Attention; Mr, A, F, Holland

Subject: Routine Core Analysis
Tocito Sandstone Reservoir
Federal 23-49-129
Pettigrew Toclito Field
Rio Arriba County, New Mexico

Gentlemen:

You will find enclosed the results of the rcutine anaslysis of cores samplss from
the Tocito Sandstons Reservoilr in the Federal 23-49-129 Well in the Pettigrew
Tocito Field. Both tabular and graphical presentations of the data will be found,

The core was taken between the depths of 6584.9 feet and 6627,2 faset using rotary
coring tocls, Samples of the rescovered core, sslected in the field by a repre-
sentative of the Lowry Oil Company, were placed in airtight plastic bags, sealed
in cans, and shipped to us for routine plug tyme core analysls,

In addition to the routine ocore analysis, gas-oil relative permeability measure-
ments are to be effected on the four samples considered most representative of

the formation. The delay in smtmitiing the written report of the rovtine apalysis
was caused by the delay in obtaining the horizontsl permeabllity mesasuremants dus
to the speoisal handling that was necessary to preserve the horizontal permsabllity
plugs for the relative permeability measurements, Appropriate precautions were
taken at all times to protect ths plugs from exposure to air and the resulting
oxidation of the residual oil,

A1) of the horizontal permeability measurements, with the exception of the
neasursments made on samples number 10, 22, 29, and 30 were msade on large plugs
which were drilled with & 13 inch diameter core bit in arder to obtain the
maximun volume of sample for the relative permeabllity determinstions, The
horizontal permeability measurements reported for the above numbered exceptions
were made on 3/4 inch diameter permeability plugs. All of the vertical perme-
ability measurements wers made on 3/4 inch diameter plugs.
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Polrolasm Produclion Enginsering Co.
File No, L0-834

Arithmetio averages of the results of the analysis of the 48 samples reported
berein are as follows:

Bommt.l Pﬁm‘binty tom (Iﬂo) ¢ o 6 o o o ‘2
Vertical Permeability to Alr (md,) . . . . . . . 12
Porosity (S bulk volume) . . . . . o o . o . o o 12
Residual 041 (S pore space), . . o « « v « s o o A
Tomwat‘r(’wmﬂwoo)..oo-ooooo-37

This opportunity to be of service to you is sincerely appreclated,

Yours very truly,

el L, L

H8Deyo:gad
Enclosures



¢ ®
Dollas, Fones
February 19, 1953

Petrolewm Production Engineering Co,
P. 0. Bax 4111
Tulsa, Oklahoma

Gentlemen:

Transmitted herewith aie the tabular and graphical presenta-
tions of the results of the routine analysis of ocore samplees
taken from the Toeito Sandstone Reservoir in the Federal

23-49-129 Well in the Pettigrew Tooito Field, Ric Arribe
County, New Mexico.

Respectfully yours R

Soows b&.'lmm

Enclosures




» ¢
Petrelasm Preduclisn Laboraleriei, Inc.
DALLAS, TEXAS
CORE ANALYSIS REPORT

| Compeny: — Loy 041 _Gompany Date: Fehruary 19, 1953
Well: ____Fadaral 23-49-129 File No.: 10=83L
Pesarvoir:____Tocito Sapdstons Elevation:
Fleid: _Detitdcrew Tocito Core Dicmoter (Inches): 3
County: —_Rio Arribe Coring Fluid:
Stote: —__How Mexico Remarks:

NOTE: Podmeability resuls which are less tham

»d. ore reporiad a8 IO,

Somele Depl, py BRI | romommy w;! REMARKS
Poot Pormetion Hocteoatal | Veetiosd * Neajduc R
1 16584,9-85,5( 1s 0.1 0,1 4e3 9.3 1 60,5 |w/sh strks
2 [6585,5-86,0} 18 0.2 0,32 5.2 } 23.1| 44.2 Jw/sh strks
3 |6586,0-86,6| vy shy 1s 0.3 0.2 8.7 29.91 48,3
6586,6-86,9] *
- 4 |6586,9-87,2] vy shy 1s 2.1 1,00 12.7 18,9 | 26,0
.5 16587,2~87,6| vy shy sl cal ss 2.1 L4 12,7 17.3 o3
6 16587,6-88,1| vy shy el cel ss 2,5 0.4LF 13,2 18,91 24.2
7 16588,1-88.6| vy sdy 1ls 7.0 O0.4§ 11.8 20.3] 28,8
8 16582,6-89,2| cal ss 5,0 2,91 14,2 17.6 | 27.5
9 16589,2-89.8| vy shy fg ss 10,5 4,30 12.2 19,51 32,3
10 ]6589.8-90.1] vy shy fg ss c.1 78 16,1 19.3 | 28,2 Jw/sh lam
65%01"9002 ® ,
11 |6590,2-90.7| vy cal fg ss 425 59 22,3 | 2.4 32.7 fw/sh lam
12 |6590,7-91.3| fg ss 192 90 20,8 26,41 33.7
13 [6591.3-91.8| fg B8 3 22 20,9 17,7 35.9
6591,8-92,01 *
17 14892 ,0-92,8 1 g ss 415 5041 2045 2.9 43.4
15 }6592,6-93,1| fg ss 203 | 48 19,0 22,1| 37.9 lw/sh lan
16 [6593,1-93,7| fg ss 144 3.3f 17.6 4.2 35.2 fw/sh lan
17 }6593,7-94.3| fg ss NS 62 17.1 13,5{ 25.7 §w/sh lan
65944 3=94 .4} *
18 |[6594.4-95,0| fg ss 221 40 18.6 13,9 | 22.3
6595,0~95,1| *
19 [6595,1-95.7| £g ss 2.3 0.50 13.7 § 23.4| 34.3 Qw/sh lam
20 ]6595,7-9€,32| 1s 0.4) 82 9,5 17.91 21.6
21 16596,3-9€,7| vy oal fg ss 1.4 7.3 13.3§ 25.6| 3.8
65%)7"%08 ®
2.2 65%.8“97.2 fg 83 18 400 1—409 2001 3105
23 16597,2-98,0| vy shy fg es 3.7 0.41 10,1 12,91 46.5
6538,0-98,2| *
24, |6598,2-99,0{ vy shy fg ss 3,6 2.1 12,1 20,71 30,6
25 16579,0-99,56 1& 1.8 76 12,7 25421 22,0
2% |6593.6~00,2| o8l fg ss 4e7 3,1] 11,6 Y,,7| 26,7 §w/sh lan
ARITHMETIC AVERAGES
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Polroleum Produsclisn Laboraloriss, Inc.

DALLAS, TEXAS

CORE ANALYSIS REPORT

Company: — Jaixx Ol Qomoany Date: —_Febpuagy 10, 1957
Well: __Fadarel 20-49-129 File No.: LO-824
Reservoir: to tone Elevation:
Fieid:____Pettigres Tooito Core Dicrmeter (Inches): 3%
County: . _Rlo Axrribe Coring Fluid
State: . Jew Maxdco Remarks:
NOTR: Pormechility results which ere leas Sum ad. are reportad o8 mve.
Sumple 'f"..,“.‘: D"':.w w Im" REMARKS
Pumber Post Formation Vertiool l - Regidpual ol
27 | 6600,2-00,71 cal fg ss 0.3 [ 10.3f 15.5 | 47.6
28 | 6600,7-01,3 cal fg ss 0.4 8,0f 2,31} 18,8
6601,3-01,4 *
29 | 6601,4-01,8 cal fg ss 0,4 7.3 4.9 | 20,5
30 | 6601,8-02,4| vy shy fg ss 0.1 9.7 1.4 | 54.6
; 6602,4~03,2| *
31 }6603,2-03.8] sl cal vy fg sa 0,2 8.4 13.1 | 56.0
6603,8-07.4| *
32 |6607,4-08,0| shy 1s 0.2 7.7) 22.1 | 62,2
6608,0-08,6| *
33 | 6608,6-09.1] shy 1s 0.3 6.2 6.5 | 69,4
6609.1-09,7| *
3, | 6609,7-10,0| sy cal fg sa 0,2 6.6 6.1 | The2
6610,0-14.5| *
35 %;14,5.14.9 vy shy cal fg ssf 0.4 10,1 1 30,7 | 34.7
VOLGe F=315,1) ®
36 | 6615,1-15.7| vy shy cal fg ss 1,6 0.4 9.4 | 26.6 | 34,0
37 |6615.7-16,2| shy cal fg ss 1.2 0.2 9.9} 23.2 | 39.4
38 | 6616,2-16.7{ shy vy fg ss 1.0 0,3 9.5 § 27.4 | 55.8
39 | 6616,7-17,0| shy fg ss 0.8 0.2 8,0 f 21.3 | 45,0
L0 | 6617.,0-17,4| shy fg ss 1,0 0.3 8.3 0 22,9 | 36.1
41 | 6617,4~18,0 cal fg ss 2.8 0.4 12.4 § 25.8 | 40,3 | w/sh lam
6618,0-21,1| =»
42 16621,1-21,7| cal fg ss 2,2 004 15,2 § 33.6 | 36,8 { w/sh lam
43 | 6621,7-22,5| cal fg ss 1.5 0.5 12,7 | 16.5 | 24,4 § w/eh lam
&l | 6622,5-23,11 cal fg a8 0.3 0,6 11,1 8 22,6 | 23,4 g w/sh lam
6623,1-23,4] * .
L5 |6623,4~24,0] 18 0.2 0.3 7.9 § 30,4 | 36,7
6624,0-24 .41 *
46 | 6624,4-25,1] 18 0.8 Ne5 9.9 § 19.2 | 32.3
L7 | 6625,1-25,6] fg ss 2.9 0,51 13,01} 31,5 | 33.1 | w/eh lam
ARITHHETIC AVERAGES




Dotrolowm Preduclion Laberaisries, Inc.
DALLAS, TEXAS
CORE ANALYSIS REPORTY

_—___-_———_—-—-

Compeny: —Lonxy-011 Sompary— Date: — Eabruarg 19,1943

Weil:_Fodoral 23-49-=123 File No.: ——10=824

Ressrvolr: —-Togito Saxdatons Elevation:

ru&___hﬁiﬂll—m— Core Diameter (Inches): *

County: —BiaAxriba Coring Fluid:

Starte: ——Jesd_Maxica Remarks:
mwmﬂhvﬂdmum md. are teported as seve.

=TE [ = ]
€625,6-20.8| *

48 |6626.8-27.2{ 18 C.4 0.5 10,6 | 2.6 | 25.5

% The core!lfrom this depth iftterval vas not 'eceived#.

»+ The ocore|from this depth ijterval vas repojted to pave beln lost.

ARITHMETIC AVERAGES
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Petrolocm Production Engineering Co.
Reservoir and Engineering Analyses
P. 0. BOX 41l April 22, 1953 FILE NO.

TULBA, OKLAHOMA 10-853

Lowry 0il Company
616 East Central Avenue
Albuquerque, New Mexico

Attention: Mr. A, T, Holland

Subject: Routine Permeability and
Porosity Determinations
Tocito Sandstone Reservoir
Federal 24~50-177
Pettigrew Toclto Field
Rio Arriba County, New Mexico

Gentlemen:

The following pages present the results of the routine permealtd lity and porosity
determinations made on samples of cores from the Tocito Sandstone Reservoir in
the Federal 24~50-177 Well in the Pettigrew Tocito Field, Both tabular and
graphical presentations of the data will be found, '

The core was taken between the depths of 6604.2 feet and 6616,/ feet using
rotary coring tools, Samples of the recovered core were selscted in the field

by a representative of the Lowry 0il Company, sealed in cans, and sulmitted for
cambination speclal and routine analysis,

As was requested, an analysls was performed on each section of core recelved.
The following measurements were made:

1, Vertical permeablility measurement on a full size section of cor:,
2, Porosity measuremert on the full size section of core used in Test 1 z2bove,

3. Horizontal permeability measurement on a 1% inch diameter plug drilled
from the original full size section of core,

4. Porosity measurement on a plug drilled from the original fuvll size
section of core,

The results are arranged on the tabular data sheets in the order of increasing
depth., A sumrary of the results follows:

1. The first column of figures lists the sample numbers.,

2. The second column indicates the depths from which the samples were
taken,




Peiroleum Produclion Engineering Co.
File No, LO-853

3. The next column gives the lithology of the samples,

Lo The fourth column of figures lists the wvertical permeabilities to air
as measured on the full size core section, These values range from
a mintmm of 0,01 md, to a maximum of 418 md, and average 40 md.

5. The fifth column lists the porosities as measured on the full sisze
core section., These values vary from 4.3% to 23,2% and average 11.7%,

6., Permeabllities to air as measured on the 13 inch diameter horlzontal
plug drilled from the full size core section appear in the next
column, These values vary from a minimum of 0,06 md, to a maximum
of 981 md, and average 146 md.

7. The last column lists the porosities as measured on a plug taken
from the original full size core section. These values vary from
4L.6% to 23,8% and average 12,6%,

The graphical presentations of the results will be found following the tabular
data, The first graph depicts the results determined from the full size core
analysis and the seccad graph depicts the results determined from the plug

analysis,

We sincerely appreciate this opportunity to be of service to you and hope that
we may have the opportunity to serve you again in the future,

Yours very truly,

o A Y

HSDeyo: gad
Enclosures

- P




ADDRESS ALL

P. O. DOX 3%

—

Dotrolesm Produclion Laboralories, Inc.

TELEPHONE Vlcior-0871

Dallas, Fexas ADDRESS ALL
SHIPMDNTS TO
April 21, 1953 407 SOUTH HASKELL
File No. LO-853

Petroleum Production Engineering Co.

P. 0. Box 4111
Tulsa, Oklahoma

Gentlemen:

You will find enclosed the tabular data and graphs showing

the results of the combination special and routine core
analysis made on gsamples of cores from the Tocito Sandstone

Reservoir in the Federal 24-50-177 Well, Pettigrew Tocito
Field, Rio Arriba County, New Mexico.

Yours very truly,

et L

Enclosures




Porolasm Prodssclion Laboraloriss, Inc.

DALLAS, TEXAS

ROUT INE

Company: __Logry 01) Compaxy
Well: __ Federal 24-50-1%7

Reservoir:

Field: Pettigrew Tocito

LITY AND

Tocito Sandstone

ITY DETERMINATIO

Date: April 22, 1953

File No,: __10-853
Rio Arriba

County:

State:

New Mexico

el s | e PSS et e
Formation bemﬁgmty Porosity Pemﬁ%rility Porosity
(md., ) (%) (md. ) (%)
1 | e604,2-04,7 | vy fg cal ss 0.01 5.7 0,10 7.2
2 | 6604,7-05,2 | shy 1s - dense 0,04 be3 6,25 N
3 !6605,2-05,7 | shy 1s - dense 0,05 6,2 0,22 5,6
4 6605, 7-06,2 ghy 1s ~ dense 0,05 8,7 0,26 7.3
5 | 6606.2-06.5 | sdv shy 1s - dense 0.03 5.d 0.11 7.8
6 | 6606.5-06,7 | ady shy 1s - dense 20,04 ®6,1 ###0, 06 6,0
7 £606,7-07,2 shy ls - dense 0,03 8,0 0,310 6.5
8 6607,2-07,6 | vy fg shy cal ss 0,04 2.8 0,43 12,0
9 6607,6-08.0 vy fg silty ss 0,22 10,3 0.78 11,3
10 6608, 0-08,3 vy fg shy ss *0,19 ¥11,1 ®xx0,35 12,5
11 6608, 3-08,5 vy fg shy ss 0,06 12,7 Coql 11,0
12 6608, 5-09,0 fg shy sg 0,08 10,5 0,42 11.0
13 6609,0-09,5 vy fg shy ss 0,05 10,4 0,24 11,5
14 6609,5-10,5 vy fg shy ss-fractured #=8,1 11,9 0,38 13,5
15 6610,5-10.3 fv shy ss 0,07 16,2 0,20 13,0
16 | 6610,8-11,0 | vy fg shy cal ss %0, 04 $6,3 ¥5%0,07 6,2
17 6611,0-11.5 vy fg shy cal ss 0.3 7.0 0.23 2.2
18 5611.5~11.9 fg shr ss 4*0.12 a3 0,17 7.7




Petrolewm Produclion Laboraloried, Inc.

DALLAS, TEXAS

File No, L0-853

INE PO Y DET TI
Full Size Core Analysis Plug Analysis
Sample Depth Description
Fumber (Ft.) of Vertical Horizontal
Formation Alr Alr
Permeahility Porosity (Permeability Porosity

(md.) (%) md, ) (%)
19 |6611,9-12,2 | fg shy ss *0,09 #5,5 0,17 heb
20 6612,2-12.7 fg ss8 *14 #18,2 L6 19.0
2 6612,7-13,0 fg ss 0,71 19,8 10 21,8
22 6613,0-13,3 fg ss 183 23,2 442 23.8
_23 6613.3-13.9 fg ss 12 21,0 760 22,8
2 le613.934.2 | rg ss L8 22,0 778 23,1
25 6614.2-14.5 | fz ss 335 21.5 981 22,1
26 6614.5-15.0 fg gl shy ss 221 20,2 821 23,8
7 6415.0-15.4 fg ss 9.2 18.6 247 21,6
28 6615 4158 fg 8s 8.1 18.3 289 18.1
29 6615,8-16,1 shy 1ls - dense 0,04 6.9 0,24 8.4
30 6616,1-16,4 ls — dense 0,07 5.1 0.13 5.2
Arithmetic Averages 40 11.7 b 120

Note:

In the two columns falling undsr the heading of "Full Size Analysis", several

of the results are preceded by the symbol ¥,

possible to perform an analysis on the full size core section and 14 inch

diameter vertical permeability plugs were drilled and analyzed.

preceded by the symbol ** had a vertical fracture extending through the
entire length of the section which caused the permeability to be high in
comparison with the other samples of similar stiructure,

In the "Air Permeability" column under "Plug Analysis" ihe symboi *%*,

indicates thet 3/4 inch diameter horizontal permeability plugs were drilled

and analyzed instead of 1% inch diameter plugs,

The sample

This indicates that it was not




Petralewm Production Lcboraloried, Inc.

Company: _LO'--’I':.' 0il Company
Well: Federal 24-50-177

2

Flai Petiispeu Tocito
Resvrvor: Tocitn Sandstone
Courntu: Rlo Arriba

RETRE New lMexleo
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Lowry et al Operating Account

Schlumberger Electric Lags Surveys
and
Schlumberger Microlog Surveys
of
Tocito Samd

Pettigrew-Tocito Field
Rio Arriba County, N.M.




dell Noo
Federal 1-13h
Tedoral 2-179
Pederal k-13-132
Fedoral 19=3:=157
Yodorel 7-35<10%
Federal 21-40-132
Federal 22-L5-207
Federal 2)-49=129
Foderal 2h-50-1T7
Federal 25-51-127

State 1-268

Top of Tocito Sand

6,718
6,622
6,616
6,819
6,682
6,705
6,643
6,583
6,605
6,629

6,602

wisvation

6,550
6,507
6,515
6,654
6,
6,561
6,506
6,h23
6,L77

£ 1.2

V,‘;'i

6,51k

Subsea Latum
fop of Tocito Sand
=158
-115
=161
265
-188
=l
=131
-162
-128
-13%

-88
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Midland, Texas

Jamary 2L, 1992

lowry, ot al

Roem 213215

616 Zast Centrel ave.
Albuquerqus, New Mexico

Attentions Mr. Bunt
Gentlensm

Under separste cover, we have submittad a report on
the amlysis of a ressrvoir fluid sample taken by our field
enginsere Nessrs. Cates and Bleck, on your Federal Doswell
=13, Rio Arriba County, MNew Heoxico.

The bubbls point pressurs w:s measured at 2054 pounds
psr square inch gauge at 175° F. (ince the rescrvolr pressure
15 2137 peSeloge this indicates that the oil in the reservoir
is slightly uadersaturated with zas, but that gas will begin to
be liherated az the pressure is reduced by withdrawel. There
fore 1t may be concluded that unlass some pressure maintenanca
offest (vater drive, for axample) is observed your aperating
gas=oil ratic will start to risc fairly soor.

by differsntial liberation the reservoir oil at 175 F.
(reservoir temperature) ylalded 852 cubiz feet of gas (messured
st 60° F. and atmospheric pressure) per barrsl of stock tank oil.
During this process 1.526 barrels of saturated reservoir oil
shrank to5 ome barrel of stock tank oll. ‘ihir means that the
wasarvoir o4l will shrink by about 35% of its volume bafore
reaching the satocx am:i. It is my understandin: that you alresgy
maintain & relatively hich separator presswsc., Hearing in mind
the ubove figure of 354 shrinkage, it might be well to maintain a
slioht pressure on the lanks and keep the il as low in tespera-
ture as practicabis. »hils there is not much to be zaimd by
radsing the pravity, since thie floure is alrsady in tha LO'g,



."_3- —

mance of hichproummdlou wempers ture will keep

this mainte
ensbls the retention of the greatest

mmusua.m—m

1iquid velumes possibla.
So mmsh for Wy suggestions on the physical application
be made in connsetisn with your

of these data. rarther use Gan
core analysis on ihis reservoir. A theoratical caleulation can
reserves by use of the formmlas

x Px (A-C) x KF ® Bble Stock tank Jil per acre rFoot

uhere T758 # 1 acre foot in #ble (Known)
P » £ Porosity (From core analysis)
C 8§ Connmats water (From core analysis)
RF ® { Recovery fac tor®
1.526 s Relative liquid volume (From sample data)
Then take B.S.TOG’/;&GQ “te X sand thicknass X NOe of agres
sstimated drainage o bore hole ® ultimate recoverye

ajust an additionsl word regarding agF* above. This
relation can be asgumed from the data at hand % pa around 20 o

25 peyconte.
i trust thal this answels your Fusetinn in regard to
ithe use of the bottomhole sawle amlysis. whils normally the
analysis is used in conneetion with core samalysls, decline curves,
subsequent tests, stc. by the operators own engilnsars or conpultants,
1t is good information to

I am happy if this ig of same use Lo you.
nave if omly to "hang on tne wranch® for near foturs use and like

virgin ressrvoir pressures cannoi bae had or astimated in the later

1ife of the fisld.

Thamk you 1or this oppowwnily of serving you and we
ars LO0OKLIW, Saward R TIVINT in un there as soon as the volume

WAXTS L8 Oour dolmy B8Ve
’ ) N vf.i 'Lkln’ .an'

e e el e
G G o

st




pottort Hole Hample anulysis

Federal oswell ¢ L=13

Wildeat Fisld

Rio Arriba County, New Fexico

Date Sampls Taksn January 2 & 3, 1552
Date Amalysed Jamary 11, 1%2
Shut=In Prior to Sampling 2l Hours

Sampling Depth 66761

Pressure at 6676! 2137 psi

Tubing Tlepth 66971

Tep of Tocito Formation 6676

femperature ¥ 6676° 175° F

TaoT SUMHARY
Saturation Pressurs 2054 peig

Gas in Solution @ 2054 (Differential Lib.)
Gas corrested to 1L.7 psi & 60° F

Relative Liquid Yolume
(2054 psi and 1759 F)

Thermal Coefficient of zxpansion
(Sate 04l & 3000 spig 730 to 150° F)

From 73° F to 175°F

Corpressibility Coefficient
{caturated Uil = 1759 ¥)

rrom 205l psi to 2180 osi
Fron 205l nel to 243k pol

< .

Crom 205h poi o 2123 sel

%2 Cue i"tn/Bblo
1526 Bbl./Bbl. S. T. O,

6ol x 10~1 cuft/cuft/® F.
455 x 1078 Cuf 4/Cuft/psig

13.% x 1076 cuf t/cuft/psi
15,10 x 1076 Cur/Guft/psi

15050 % 1076 Cuil ifont fusd
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LOWRY et al QPSRATING ACCOUNT

PRODUCTIVITY INDEX TESTS
Federal 2-179

March 26, 1951 to March 29, 1%1

WEST TWXAS ENGIMNARRIMG SERVICE, 1N,
Midland, Texas
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o

W. T. HAGLER
H. L. HagLeR
W. M. CATES
C. R. PicKENS
R. W. HARRINGTON
D. R. WATSON, Jr.
B. E. BLACK
FIZLD PETRDLEUM ENGINEERS

P. O. BOX 1627
TELEPHDNE 4-4451

FREETAD BUILDING

223 B BIG BPRING 8T.
MIDLAND, TEXAS

FULL INSURANCE

COVERAGE
e INDIVIDUAL WELL DATA SHEET
Company _ Dogaild 7 Pobil yee Lease_ 030l Seoty Well No._ 2
Field L County__>="2 "~ s State -9 meloc
s % >3 A g S . ¥
Test Date d Time :ﬂ_.__ Status of Well e e
i PN 30 %
Top of Pay ** "  Total Depth._____ Producing Formation
Tubing ___?f*__l Depth _"f‘“_"__ BHC. Packer _____ Pressure Datum
Casing . Depth __ Peri. Liner Packer
Depth A Pressure A Gradient
Feet Depth Lbs. 8q. Pressure Lbs/Ft
Cineimeo ey Casing Press. 1474
L9165 217 i3 Tubing Press.  §0&7
A9 T Top of Fluid  z@a08
3 L &Y Top of Water i
LG A Hrs.- Shut In __,43 Flow'ng
e > gid Temp @
71;.‘?,:5.5 :.2.:-1 e Elev.-D.F.

Last Test Dale  %Zawi434%
ress. Last Test

B.H.P. Ctange

Gain - Loss/Day

Choke Size

Oile Bhle/desy

T ) ) VWater Bbls/day
e Taiad Bbls/day

" Onfice & Line T
‘_PERODUCTIVITY H‘Ifl‘éf‘?gfsgifwf iY LF S DROP o B
At Cumulative
) T overy ch*tor S
cpound boss
Celeuloted By
e oI oI g A e e e e o

Calculations anid Remeorrks:

STAPLETON PTO. CO., MIDLANO



7

W. T. HABLER
H. L. HAGLER
W. M. CATES
C. H. PicKeENS
R. W. HARRINGTON
D. R. WATSON, JR.
B. E. BLAack
FIELD PETROLEUM ENGINEZERS

Dozl & Dol

Company

. 1

ol s JS
Lease " #E00A

INDIVIDUAL WELL DATA SHEET

3:3‘:)% ~'

P. 0. BOX 1637
TELEPHONE 4-4451

FREETAG BUILDING
223 S. BIG 5PRING 87T,
MIDLAND, TEXAS

FULL INSURANCE
COVERAGE

Well No_ &

- s =

Field i A County__i-&* “7ri State 7 tixtion
Test Date ___* ' ~eid Time _-*" - Siatus of Well e B
ATy
Top of Pay 7~ 129 Total Depth _ Producing Formation
. el R Rt
Tubing i Depth "+ BHC ______  Packer Pressure Datum

Casing — Depth Pert. liner Packer

Depth A
Feet Depth

Pressure A
Ibs. Sq. In

Gradient
Lbs./Ft.

B ORI % &7 Casing Press. 7%
2015 25 153 Tubing Press. A7 e
;s T Top of Fluid
2% s o153 Top of Water s
Tx 3o Hre - Shut In Flowing q
S0 (i o175 Temp. @ HALAY s ITAG 3,
%2 1A - Elev.-DF. LT G AL
s 3L 23¥, Last Test Date
%15 1oegs Prass. Last Test - o s 25,

BH.P Change

533

i

Gain - Loss/Day

G338t AR _ Choke Size o depy B
Oils Bbls/day =y
B Water Bbls/day -
—_ ] - Toted Phleddoy o

PROL UCTIVITY INDEX-BBLS. DAY /L33, DROP

Lot Cur Prosent Curmulative Production
Preduclion Production Bztveen Tests
Hecovery Factor
‘oound Loss
lculeted By , ,
S lTETIITTTIY nIITo T T T LTI TTTE Tt R oMo oo

STAPLETON PTG. CO., MIDLAND




W. T. HAGLER
H. L. HAGLER
W. M. CaTes
C. H. Pickens
R. W. HARRINGTON
D. R. WATSON, JR.
8. E. BLack
FIELD PETROLEUM ENGINEERS

INDIVIDUAL WELL DATA SHEET

Company _ Doswall & Poild o

P. 0. BOX 18627
TELEPHONE 4-4451%

FREETAGQ BUILDING

223 8. BIG BPRING 8§T.
MIDLAND, TEXAS

FULL INSURANCE
COVERABGE

Well No._2

Field Y e

Test Date _ R85

Top of Pay &_ﬁ‘fg____.

Tubing __L

Time £933% ™% siqtus of Well

Total Depth.___ Producing Formation

State __-.i:f LR

County Vi lrwiac

SAamrioye

[T
Depth . 48 e pocker

Pressure Datum

Casing —__ Depth Pert. Liner Packer .
Depth A Pressure A Gradient
Feet Depth Lbs. Sq. In Pressure Lbs./Ft.
& s Casing Press. 7755

7oL addd

Tubing Press. 1

Top of Fluid e——

AL
433 VH

' 1570 K 158  Top of Water
X 1623 Hrs.- Shut In Flowing
BV ) _gis5? Temp @ HBAR D . Yo
LA irn Elev.-D.F. 2 T AT
E K 13 Last Test Date
815 KiyARe Bxaos laowt Test 2w Dy
B.H.P. Change ~
Cain - Loss/Day
o R kT LA Choke Size 1. /5 o
o Oils Bbls/day i
Water Bbls/day
i - ~ Tetel Bbls/day B
PRODUCTIVITY INDEX-BBLS. DAY ‘LBS. DROP
Last Curaulative nt Curmnulative Preduction
Production | uction __ Betwseen Tegts
ery Factor
Instrument . HNumbe . i ~ sbl/pound Loss B
Run By Caiculated By '

Calculations and Remerks:

HTAPLETON PTGE. CO., MIDLANO




W. T. HAGLER
H. L. HAgGLER
W. M, CaTEs
C. H. PickKENS
R. W. HARRINGTON
D. R. WATSON, JR.
B. E. BLAack
FIELD PETROLEUM ENUINEERS

P. 0. BOX 1637
TELEPHUNE 4-445t

FREETAG 8UILDING

222 8, BIG EPRING 8T.
MIDLAND, TEXAS

FULL INSURANCE
COVERAGE

Well No_ 2

Field +#4ddand

State Nemy ‘oo

Test Date _ T0=51 Time _3345 3% siqtus of Well

Tlhrrine

Top of Pay g@’____

Tolad Depth.____ Producing Formation

Tubing = Depth ____6912__ BHC. ________ Packer Pressure Datum
Casing .. Depth _________ Perl Liner Packer
Depth A Pressure A Gradient
Feet Depth Lbs. Sq. In Pressure Lbs./Ft.
. miL Casing Press.  Amn
405 o 1% Tubing Press_gag

A 520

Top of Fluid

1000 183

152 Top of Water

_Imns 4683

Hrs.- Shut In Flowing

500 a8

_374; Temp @ ’ -]

6415 AT

Elev.-D.F. ¢ T 2

200 ks J

_ 33y  Last Test Date

Press. Last Test

B.H.P. Change

CGain - Less/Day

Choke Size 18640

Oils Bbls/day 31

Water Bbls/day

Total Bhls/day

Orifice & Line

T SN 3
Sictite & Differantio!

Gas Sp. Gr.

Cu. Fi/day

 GOR
GFR

et Cuniuiative

Present Cumulative
Zroduction :

Cadculation: ana Rewmaces:

STAPLETON PTQ. GO, MIDLAND

PRODUCTIVITY INDEY-BBLS. DAY -1LBS. DROP

Preduction

Recevery Factor
wis‘zound Loss

Couiculated By

S R e e =Y A Ao



W. T. HAGLER
H. L. HAGLER
W. M, CATES
B. H. PICKENS
R. W. HARRINGTON
D. R. WATSDN, JR.
8. E. BLACK
FIELD PETROLEUM ENGINEERS

T e

COVERAGE

INDIVIDUAL WELL DATA SHEET

P. Q. BOX 1637
TELEPHONE 4-4451)

FREETAG BUILDING

223 8. 816G 8PRING 8T.
MIDLAND. TEXAS

FULL INSURANCE

Compamy _ 6wl 3 Pogaiiey Loase__ - dudtiiil Dinysd Well No_o

ok BT B s

Field el in County Tttt et State A SR T

Test Date _ PR sk Time ‘%2 v Status of Well LG

Top of Pay .’_"’}2___. Total Depth._____ Producing Formation

" BHC. __ Packer . _ Pressure Datum

O

Tubing ___;‘ t“____ Depth

Casing _——___ __ Depth Perf. Liner Packer

Depth 7. Pressure A Gradient
Feet Depth lbs. Sq. I Pressure Lbs./Ft

ey ] Casing Press. - -4

- e

1318 e -+ #¢ Tubing Press. oo
WSS T o il ~ 7 Top of Fluid '
1Y) ‘ Pt <~ Top of Water -

G5 11 " Hrs-Shutln Flowing

500 1 iy Temp. @

Elev.-D.F. o BT byl

Py N 3y =y Last Test Date
15 94 Press. Lc‘*.st Test
B.H.P. Change
Cain - Loss/Day
T R R e Choxe Size  ynfess
A — A e RSCTANA

Cils Bbls/day i

— — ——— S— -

Water Bbls/dav

Totzl Bbls/day
fic Line

it Cum

~ PRODUCTIVITY INDEX-BBLS.'DAY ‘1BS. DROP

T
lanve Preduaction

Factor

und Loss

w7

STAPLETAON PT3. CA., MIDLAND




LOWRY et al OPRRATING ACCOUNT

PRODUCTETY TIDR& TaSTS

Federsl l;=13-132

- e e o o

Januvary 1, 1¥52 to Jamuary {1, 1932

@’55}
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. T. HasLER # O. DOX 1637
. L. HazLER TELEPHONE 4-4481
cv_' H.?'le FRECTAG BUILDING
R. W. HARRINGTON 223 & B0 SPRING BY.
D. R. WaTaDN, Jr MIDLAND, TEXAS
B. €. Buacx n
'”J. 1. LOWMAS » 5 < VlcE FULL INSURANCE
Dl SER COVERADK
| ING.
A
pn W - g
INDIVIDUAL WELL DATA SHEET ‘/
Companmy __Loury, et al Leame___ rcceral - Doswell Well No_ 4~13
Fleld Wildeat County. Rio arriba State Hew Fexico
Test Dt _1-1-52 Time 11357 A.M. Syatus of Well S. I.
Top of Pay _6576' _ Tomi Depth _______ Producing Formation Tocito
Tubing___ 2®  pDepth _ %93' pHC e Packer _________ Pressure Datum _ 10p of Pay
Casing T Depth 570" poyy Liner Pocker
] . Preasure A Grodient
Feot Depth lbee Sq. In Pressure Lbs/Ft
Surface — 1023 Caning Press. 1005
376 261 ,065 Tubing Press. 1023
3276 1284 Top of Fluid 36001
1000 313 313 Tor of Water _lio
4976 1597 Hrs- Shutlh 2/ Flowing
1000 313 2313 Temp. (676% = 175°F,
5976 1910 Elev.-DF. 6502Gr.
500 156 312 Last Test Date Initial
4,76 2066 Press. Last Test
200 71 .255 BHP. Change
£676 Top of Pay 2137 Gain - Loss
Choke Size
Oils Bbls/day
Water Bbls/day
Totgl Bhle/dey
Crifice & Line
Static & Differential
Gas Sp. Gr.
Cu. Ft/day .
GOR
GFR
PRODUCTIVITY INDEX-BBLS./DAY /LBS. DROP
Lewst Cumulative Present Cumulative Production
Production Froduction Between Tests _
Recovery Factor
Instrument Arerndn Number :70 it nR Bble/pound Loss
W, M, Coates & o
Run By B, B, Pluck Cdlibration No. 1 ¢ ¢ 175" Calculated By T, B, Dlack

Caiculations and Remarks:

STAPLETDN PYS. CO.. MIOLAND




W. T. HAGLER
H. L. HAGLER
W. M. DATES
C. H. PicKeENns
R. W. HARRINGTON
D. R, WATBON, JR.
B. E. BLAck
J. 1. LowMmaN :
FIELD PEKTROLEUM ENGINKERS -

P, 0. BOX 1637
TELEPHONE 4-44S5t

FREETAB BUILDING

223 8. BIG SPRING ST.
MIDLAND, TEXAS

FULL INSURANCE

‘ COVERAGE
- ING.
INDIVIDUAL WELL DATA SHEET
P - Doguzo
Company Lowry, et a1 Federal = Doswell Well No__ 13
i w30 Arribn Nau 7
Field Wildoxt County. =0 State hou exieo
3 ; :. '\. I.
Test Date 2=2=92 Time 22123 P 1 tus of Well
) 0 i
Top of Pay ..i‘l?é____ Total Depth______ Producing Formation ocito
oAt - ¢
Tubing____ Depth ibgi_ B.H.C. Packer Pressure Datum top of Pay
460" .
Casing Depth Perf. Liner Packer
Depth A Pressure A Gradient
Feet Depth Lbs. Sq. In Pressure Lbs/Ft.
Suri=zce Y Casing Press. 300
_ 70 337 .03, Tubing Press. 095
3 1337 Top of Fluid 31407
1003 >0t « 307 Top of Water o
A, 1639 Hrs.- Shut In 73 Flowing
™00 Ee); 307 Temp. @ c5/61 = 17597,
9% 1945 Elev.-D.F. 6502 Gr.
e o} 154 «307 Last Test Date
A ) <100 Press. Last Test
I 200 A1 . 207 B.HP. Change
6876 Top ol iay 2161 Gain - Loss/Day

Choke Size
Oils Bbls/day

Total Bbls/day
Orifice & Line
Static & Differential

Gas Sp. Gr. B
Cu. Ft/day
GOR
GFR
PRODUCTIVITY INDEX-BBLS./DAY /LBS. DROP o
Last Cumulative Present Cumulative Production
Production Production Between Tests
Recovery Factor
Instrument 5 ..o Number BT R Bbls/pound Loss
Run By 4; ; L:" : Calibration No. ., .. * JU Calculated By R

Calculations and Remarks:

STAPLETCM PTO. CO ., *IOLAND
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INTERFERENCE TEST

May 1 - 3, 1952
Pettigrew-Tocito Field
Rio Arriba County, N. M.

- e m m e e o om o m o W W w

LOWRY et al OP:RATING ACCOUNT
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UaSGRIPTIOR X% INToiWultuNCo TEST
Federal 19«34-157
Nay 1, 1952 to May 3, 1952

An interference test was conducted during the period LiLS F.M. May 1,
1952 %o 81hS AJM. Nay 3, 1952 for Lowry et al Qperating Account well mo.
19=3L=157 of she Pettigrew-Tocito Pool, Rio Arriba County, New Mexico. This
test was oconducted by the West Texas znginsering Service of Midland, Texas,
t0 determine if commmunication in the reservoir ¢ould be detected between
wells, theredy furnishing evidence as to the effective drainage area for
wells of this Pool.

At the time the test was co-ductad, there were four wells complsted,
and ons well, Rederal 1l-13L, was in ths process of being completed in the
Toeito formation. All wells, with the exception of Federal 1-13l, were shut
in prior to the test for boitomhole pressure measuresents. Results of this
bottomhole pressure survey were as follows:

well No. Shut In Time - Hours Bottomhols pressurs Datum 100 feet
Federal 2-1719 “'732 2,12
Feders) h~13-132 76¢ 2,065
Federal 19=34-157 99 2,115
Federal 7-35-109 193 2,103

Volumetric average reservoir pressure 2,150 pe.s.i.

After complation of the bottomhole pressure tests, the botiomhole
pressure gauge was lowersd to the top of the Tocito zure for wWell rederal
19-34-157, and the gauge remained in the well for a period of forty hours
with the wall shet {n, The fewalming walils ware placed on production and
produced the following amounte of oils

il Yroduction - darrels

~ell Yo, tirst 2l hours iaxt 16 hours Total - LO hours
+adaral 1-134 9019 L3.95 139.14
i'aderal 2-179% L5064 352450 853.14
Federal L-13~132 254.21 171.50 L2s.71
Federal 7-35-109 18.67 0 18.67
353,71 53295 1436.65

4% the start of the intuerfereate test tie bottormhole pressurs ot vha top of thy
Tocito zone (6,319 fi. or =160 feet datum) was 2137 peseis, and at ihic con-
clusion of the LC=h) ur test, the bottomhole pressure msasured 2130 p.sei.



It 1s consluded that this 7 p.s.i. decrease in bottamhols pressure was
eccasionsd by oil being produced from the reservoir by other wmlls.
of

well Federal 19-3L+157 from other wells produsing

The distance
frem the same reservoir is as follows:
Federal 1-13L 1,067 feet
Fedeoral 2-179 2,951 fest
Federel 4~13-132 1,939 feet
Federal 1-35-109 2,6L0 feet

rmamotmfumuhotmowaithcomlmdmt
at lsast 1,867 feot for wells of

0il drainage ocours for s distance of
It ia concluded that one well will readily

the Pettigrew-Tocito resarvoir.
drein scomomisally and efficiently an 80-acre proration unit since the

maximun dreinage area for wells of this proration pattern is 1,320 feat.
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CONTINUOUS RECCRDING BOT'OM HOLE PRESSURE
T []

Howrs
Arrival ¢ Bottom

SoBRLRGRERESvewourwnm
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P, 0O BOX 1837
TELEPHONE 4-4481

FRELTAR BUILDING

823 8. 8IS BFRING BT,
MIDLAND. TEXAS

2130
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Bottomhole 7-26=51 1-3-52 3-30-52 5-1-52 b=3-3 3-2-5
Fregsure tast .
Yatance to nearest
producing weli: 2,908 ft. 1,939 ft. 1,939 £+, 1,937 % L.8Lr
m#ommnwm drop below
initial reservoir 59 p.s.i U t.e.i 9L p.s.i 8% 5 o 5
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E ’ Lowry et al Operating Account
i Ultimate 0il Recovery Estimates
]
- mmsmm T E T
|
| Pettigrew=Tocito Field
Rio Arriba County,N.M.
L




ULTIFATE OLL wcUNanY sSTIMATLS
Pettigrevw-T. cito i"ield

Rio Arriba County, New Mexico

- e W B W e e B e m W = @ W e B o e - W am W e W = -

Factors used for svaluating Pettigrew-Tocito Pool

(1) Upper Portion (2) lower Portion

Toeito Sand Tocito Sand

Connate wWater Caturation, 23400 45,00
Average Porosity, % 13.%0 11.00
Formation Yolume Factor 1.52 1.52
Estimated recovery factor, i 25.00 10.00
Stock tank oil in place per acrs {i.,bbls,  5L5.00 311.00
Recoverable 0il, 5bls./Acre t. 137,06 31.00

(1) Area considered representsd by isopach map

of net Tocito Sand.
(2) Area considered rspresents 150 acrus, come-

prising W/2, N/2, Section 9, T 2AN, R 6w,
Rio Arriba County, “ex Kexico.
Sand thickness 11 ft. average - 1740 acre ft.

- . e e s = - . e A % e W W e e W@ m Em e wm ow wm w® s ™

Upper vortion
Lower Portdon

Unpuer Portion
fowey cortion

Present Concept of Psttiprew~locito Pool

N2, Produstive doran

Yroven Area venl-Proven sAraa Total
g2 1618 2535
140 - 160
DAt oaGy s oL oeh oL secity wand
SrOoven araa saml-troven srea total
11,510 12,100 23,910
1,150 - 3,760




g Stock Tank Jil in Flace/ Bbls.

; ,,,3_ Proven arsa roven Area Total

! R Upper Partion 6,8, 260 6,606,600 13,054,860

Lover Poridon 547,360 - 547,360
Totals 6,995,620 6,606,600 13,602,220

Ultdmate Jil i‘secmg ( bbls.
rroven 9 roven Total

“W.r Portion 1’617.”0 1,657’7w 3,275)670
Lower Portion Sk,560 - sh,560
Totalss 1,617’970 1.657,7m 3’330’230

011 Production, ineception through April 30tn, 19s3s 622,972 berrels

Remaining Proven oil reserves: 1,1L%,559 barrels

Remaining Froven and Sewml-Proven oil resarves: 2,807,258 barreds




LO « acre FRORATION UNIIS

ACONHICS (¥ DoV LOPMaNT

Pettigrew=Tocito Field = Rio arriba County, Ne M.

- . e e > e = - - e e m e e e e > ® e @ o o

Crude 0il Price
Less Royalty (1/8 - .3063/bbl.)
less Severance Tax (.025% - .0536/bbl) 2.0%01
. Less Conservation tax (.00125% - .0027/bbl)

Less Production tax (.020896% of 50f Value - )
( {.022L/pb1. )

Jiflsigy c»
Ramber of Productive Acres 2,535
Average Sand Thickness - Faset

Upper Portion 9ok
Lower Portion 11,0
Ultimate il Recovery, Barrels 3,330,230
Ultimate (il Recovery - varrels per acre 1,314
Ultimate Uil Kecovery =~ LO acre, barrels 52,560

Operating Income - LO acre tract P
(52,540 horrale - 22.07/nh1) %10k 740,20 104 L9
o/
Total Cost of Urllling an Cospleting
Tocito wells 5110,609.34

wter Yo merating Costs consldersd Lo colonuiay, chcratine Latune




COST ¢ DRILLING AND CRPLATING TOCLITO 1L walls

4 : Peattigreu=Tocito Field
Rio Arriba County, New Mexico

Intangible Tangible
Developmsnt well
Cost squipment Jotal Cost

Cost of drilling and campleting
Lowry et al Operating icecount _
Federal 21-40-182 . ¢« o « . « + « . . 874,872,977 $27,632.32 $102,505.29

Coat of drilling and completing
Lowy et al Operating Account
Fedsral 22<45=207 4+ o o o o o o « o o o 12,702.95 26,907.98 99,610.93

Cost of installing flow lires,

ssparator and tank battery to

serve lLowry et al Jperating

Account Federal 21-40-182 and

F.der‘l 22‘&5‘207 ® 8 & & & e * s & e 1’631-!,.76 l?,hlSQ'?g 19'103.%

Total Costs -
Two wells, plus flow lines,
scparator and hr.k batwry " 6 o + s %lh9,250.63 A71,§'S')-00 5221,219.68

aroraze Totzl Cost cer w8l) 5 ¢ o o ¢ s s o o o o« . o ¢ 110,609.3L

nvoter  No overnhaad charpes included in anove corolotion cosis.




wsLL NO. rederal Loswell ¢1-L0-182
FIELD Pettigrew=-Tocito
LOCATIONS Ny SW Section 10, 25K<6W, Ri» arriba Gounty,
New hexico
INTAMGIRLs DiEVELOPMEMI (05T $74,872.9
Roads & losation $1,221.20
Y. Bulldoser $360.00
2. Road Oreder 80.00
3. Trecking L80.00
hc laber 138.00
S. Survey losation 153.00
6. Furnish dsvation 10,20
brilling ¥ud & Cement 3,969.49
Well Serviess bySh9.23
m‘r 2’50305
2. Halliburton 582068
3. Core Laboratoriesl,177.50
L. Oun Perferate 285.60
1. Labor - water lime 206.00
2. lador - gas lime 260,00
3. Trucking L22.28
Miscellansous Drig haterial 651.25
welding 126.28
%g_xgg 83,467.2L
o Footage 5k,680.16
¢« Daywork 8,%0“3
3. Cable Tools 780.65
TAMGIBLS will 5QUIPMERT 27,632.32
2. Prroduction String (plus frt) 15,433.00
3. Tubing (plus {rt) 3,843.88
4. ell head squipment 3,051.25
5. riscellansous equi. ment 118,71
TR T CUiPLuYe woll {less tank batiery) « o o o o 2102,505,2Y




Wil X0,.1

FIELLis

LOCATIONS

Foaderal Loswell 22«45-207

Pettigrew~Toclito

bw Ui bection 10, 26i=6w, Rio Arriba County,

New Mexieo

- e w w W Em e W® @ W ®™ @ e w -

IRTAMOIBLE DaVRELOPMENT COBT

Roads & tion $1,087.70
o $320,00

2. Read Grader 80.00

3. Treeking 360.00

h‘ labor 190.00

S5« Survey location 127.50

6. r‘rﬂi‘h elevation 10,20

Drilling Mud & Cement 2,807.93

1. Sehlmberger 2,881.01

2. Halliburton Lh5.86

3. Core Lab & Analysisb90.hb

ke Dismond Coring Equipl59.00

Water & Fusl 921,00
- - sater line 236.00

2. Llabor - Cas line 260,00

). Trucking 125,00

Hiscellansrus Trlg Haterial 620450

selding 213.L0
% 62,576.09
. 09 5}-’1169076

2. Day work 75,155.83

3. Cable tools 1,270.50

TAGIBL: *ELL B JUIPMSNT
le Surface lirine (plus frt) 1,699 75
2. Production strinz {(Hlus frt) L5,224.41
3. ‘fubing hy2936 LT
e «21lhssd squivmant %o 31he 05
5. iiiscallaneonus .quipwent LT
T < oasbl (‘.‘ ’ - ‘1l‘lt:terj) « T 2 s e @

$72,702.95

':-"'/‘9 907 098

95 ,-.’:L’)oy:}




TANK BATTERY FOR asll NOS3

FIELDs

LOCATIONS

EQUIPMENT & MATSRIAL

§ - LOO bbl Stell tanks
wwalkvays & stairways

1 = Separator

1 = Stesm gemrator
Flow & Oathering Limss
2* Lime pipe, 3,12 ft.
2 3/8" line pipe, 6U4*
3% Line pipe, L28'

L Line pipe, 56°
Yalves % Nisc. Fittings
Steam Coils, 200" each tank
Fencing

Miscellansous Material
Bulldogzer

Koad Grader

Trucking

Labor

welding

Federal Doswell 21-40-182
Yedsral Doswell 22-45-207

Petiigrew-Tocito

Section 10, 26N=6u
Rio Arrioa County, New Mexiso

---—-—-------c----

$17,418.7C

$8,589.67
1p°%053
1,5L3.00

1,503.L5
36.48
LOL.20
80.06
2,69.13
170,00

99.83
S01.3¢
1,68L.76
100,00
30600
568470
761664

]Jho 112

T”Tr’\!.’ }‘15,)R TA‘\\A bATT&RI e » ¢ 8 ¢ & s+ & s s s 2 0O a 9+ = -,}.9,1030&&6
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amstutz and Yates, Inc,.

May 1, 1953

Mr. Gail F. Moulton
Rockefeller Brothers, Inc.
30 Rockefeller Plaza

New York 20, N, Y,

Dear Mr. Moulton:

The reservoir study of the Pettigrew Tocito Field,
located in Township 26North, Range 6 West, Rio Arriba County,
New Mexico, which you authorized on February 6, 1953, has
been completed and is submitted herewithe. It includes the
reservoir performance data to April 28, 1953.

In the preparation of this report all of the data
used in our previous report on the reservoir, made as of August
18, 1952, have been re-examined in light of the additional per-
formance history available for this amalysis. This report
supplements the previous one, arnd although there are some
minor differences in the figures calculated in this report,
it is interesting to note that there have been no major changes
in our conclusions and recommendaticns. This results from the
fact that the reservoir performance during the interim has been
substantially as anticipated,.

If you so desire, we will be glad to meet with you
and the other interested parties at your convenierce to discuss
any aspects of our analysis.

We have again appreciated the opportunity to be of
service LW youe

Very traly yours,
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The purpose of this engineering report is as follows:

(a) To atiempt to determine the size of the Pettigrew
Tocito Sand Reservoir, and the amount of stock
tank oil originally contained therein by material
balance calculations.

(b) To make preliminary estimates of the gas-oil ratios
and oil and gas production for a two-year period
beginning May 1, 1953, under the proposed field
rules.

(¢) To make recommendations regarding the most efficient

production rates from the standpoint of the utiliza-
tion of reservoir energye.

CONCLUSIOHS AND RLCGMMENDATIONS

(1) It is our opinion that the Pettigrew Tocito Sand Reservoir
originally contained approximately 17,000,000 barrels of stock tank
0il in place. This concliusion is based upon the reservoir perfor-
mance in the field from its discovery to April 28, 1953. In view
of the fact that the reservoir is still partially undeveloped, our
present opinion of its magnitude must be considered a preliminary
estimate and may be subject to some revision when additional data
are available.

(?) The performance of the field to date indicates a primary
recovery under the present cperations on the order of 15 per cent
of the stock tank oil originally in place or 2,500,000 barrzls of
oil. Approximately 520,000 barrels of this recoverable oil has been
produced to May 1, 1953, leaving a rassrve of 2,080,0C0 barrels,

(3) The anticipated ultimate recovery of casinghead gas from
the reservoir is approximately 1h,000,000,000 standard cubic feet
measured at 1,7 psia and 509 "ahraenheit., Since an estimated
800,000,000 standard cubic feet nave been produced to ia- 1, 1953,
the indicated regserve at that Lise was 13,2 villion cubic feet.
This gas should be saved and marketed since it has corsiderable
potential valuec.




Amstutz and Yates, Inc.

(1) The preliminary estimate of the gas-oil ratios and daily
gas production, under present operations for a two-year period
beginning May 1, 1953, is set forth below by six-month averages.
This estimate is based on the gas-oil ratio performance to date and
a daily oil allowable rate of 150 barrels, a penalty gas-oil ratio
of 2,000 cubic feet per barrel, and the present mumber of producing
wells.

Sstimated
Allowed Daily Production
Average 0il Gas
Period Gas/0il Bbls. MCF #
5/1/53 - 11/1/53 1893 1070 2026
11/1/53 - 5/1/5k 2357 952 22Lk
5/1/5l - 11/1/sh 2793 845 2360
11/1/54 - 5/1/55 3266 172 2521

% Measured at 1hL.7 psia and 60° F.

(5} Production tests at various flowing rates should be made
immediately on all wells and at intervals thereafter to determine
the production rate for each well which will result in the lowest
gas-o0il ratio, Hach well should be produced at this rate, in so
far as the esconomics of the situation will allow.

(6) The increased 0il recovery and economic benefits which
may be realized through a successful pressure maintenance project
appear to be greater than normal in the subject reservoir. It is
recommended that a thorough analysis of pressure maintenance by
gas and/or water injection be made.

SCOPs (F IWeSTIGATION

I3

This report supplements our previous report entitled "Material
Balance Analysis of the Tocito 3and Reservoir" as of Auzusi 13, 1752,
and includes the reservoir performance histrry up to sdpril 28, 1953.
Mr. A. F. Holland of the Lowry 0il Company in Albuquerque, New
Mexico haz furnished us with the basic data used in our analysis.
This information consisted of the complete monthly oil production
history of each well, all gas-oil ratio tests, the inittial bottiom

holz pressures on each well and four bobbom nhole pressure survays
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of the field made on May 1, and August 20, 1952, and on January 13,

e and April 28, 1953, two bottom hole fluid sample analyses, core

1 ,}**EE?— analyses on four of the Tocito sand wells, electric logs on all of

: o the wells drilled, two productivity tests, interference tests be-
tween some of the wells, a map of the field, and other pertinent
data. The basic statistics concerning the performance history of
the entire Tocito Sand Reservoir are set forth in Schedule 1,
which includes the rmumber of producing wells, the oil and gas pro-
duction histories by months, the average monthly and cumulative
gas=-0il ratios, the areally weighted average bottom hole pressures
at the rarious survey dates, the reservoir pressure decline, and
the 0il production in barrels per pound drop in reservoir pressure.
A graphic history of the reservoir pressure and oil and gas pro-
duction rates versus time is shown in Figure No. 1.

DISCUSSION

Volumetric Calculation of 0il in Place

Since our last report, three additional oil wells have been
completed in the Tocito Sand Reservoir making a total of ten pro-
ducing wells in the field. The reservoir has not yet been defined
to the west and northwest, and it appears that there may be several
additional locations in those directions. In order to areally weight
the bottom hole pressure surveys to arriva at a more accurate average
reservoir pressure on each survey date, the isopachous map of the net
0il pay sand used in our previous report was revised to include the
later data developed, and this map is included as Figure No. 6. The
area within the zero contour is 3,156 acres. The total number of
acre feet of net pay sand indicated by the isopachous map is 29,710,

whinh ~ivvoe an avararss thircknace oaf nat pay cand far the antire
glweg an averazse T el pay gand Ior The entare

reservoir of 9.4 feet. Figure Yo. 5 is 2 structural map using a
datum on the top of the Tocitc sand as indicated from a corrslative
pcint picked from the electrical logs.

The Tocito sand section has been diamond cored using an oil
emulsion mud in three wells arnd a wabter base mud 1n a fourbth well,
These cores were analyzed and the welghted average values as deter-
mined from the analyses are as follows: Porosity of 15 per cent,
connate water saturation 28 per cent, averase pesrmeability 118
millidarcys. Usinz these figures and a formation volure factor at
the original reservoir pressure of 1.545, the stock tank 1) origi-
nally in place was caleculated to be SL2 barrels pur acre fool of net
pay sand. Thus, bthe volumetric calculations indicate that there wer

=]
(=2
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originally 16,100,000 barrels of stock tank oil in place in the
toetal Tocito Sand Reservoir.

Material Balance Calculations of 0il in Place

Prior to begimning the material balance calculations of the
cil in place, all of the basic data were carefully reanalyzed.
Figure No. 3 shows the solubility and shrinkage relationships as
determined by the two bottom hole fluid sample analyses. The
actual control points taken from the bottom hole samples are in=-
dicated on the graph and the solid line reveals our estimate of
the more accurate relationship for each. New isobaric maps
(Figure Nos. 7 - 10) werec constructed for each bottom hole pressure
survey using the tentative outline of the reservoir, as determined
from the isopachous map. These maps were planimetered to determine
the areally weighted averace reservoir pressure at the time of the
four different survevs. The average pressures are shown on the
isobaric maps, on Figure No. 1, and on Figure No. 2. Figure No. 2
is a graphical representation of the average reservoir pressure,
instantancous and cumulative gas-o0il ratios versus the cumulative
0il production from the entire reservoir,

Certain basic conditions are assumed in all of the matierial

balance calculations. These are: (1) The oil was saturated at the

original reservoir pressure of 2200 pounds per square inch gauge
(psig), (2) there was no initial gas cap present, and (3) there
has been no water encroachment into the 0il reservoir,

A series of ten material balance calculations of the original
volume of stock tank oil in place in the entire Tocito Sand Reser-
voir were made. ‘These included: four calculations of the entire
performancas history from original reservoir conditions to each of
the four pressure surveys; 2nd all possivble earmpinations of parfior-
mance increments between the four surveys, ‘the results of thece
calculations are tagbulated on the following pase,
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Total Stock Tank 0il

~e E I Ty I S & T Itap
VIAg rlially il 4 lave

Period Covered (Barrels) .
Initial to May 1, 192 18,100,000
Initial to Ang. 20, 1952 15,300,000
May 1 to Aug. 20, 1952 ;i’ggg’ggg
Initial to Jan. 13, 1%3 16°300° 000
May 1, 1952 to Jan 13, 1952 17,200,000
Aug. 20, 1952 to Jan. 13, 1953 23’700’000

ra . - 3 3

Initial to April 28, 1953 17,500,000
May 1, 1952 to April 28, 1953 17,700, 000
Aug. 20, 1952 to April 28, 1953 17,800,000

Jan 13, to April 28, 1953

The arithmetic average of all ten calculations gives a value
of 18,500,000 barrels of stock tank o0il in place originally in the
reservoir. However, it is believed that some of the calculatiors
give more accurate results than others, and for this reason should
be more heavily weighted in arriving at the best estimate of the
0il in place.. For example, the four calculations involving the
period from the initial reservoir conditions to the four bottom
hole pressure surveys all are predicated upon solution gas-oil
ratios and formation volume factors at the original reservoir
conditions which have been extrapolated for approximately 150
pounds. Since material balance calculations are very sensitive
o the formation volume factors, it is believed that these four
calculations are probably the least accurate of the entire group.
The arithmetic average of the six incremental calculations is
17,100,000 barrels. 1t is our opinion, at this time, thai the most
reliable figure for the total volume of stock tank oil originally
in place in the Tocito Sand Reservoir is 17,000,000 barrels. This
figure differs by 5.5 per cent from the volumetric calenlation, and
al this olape Lo ke development of tho £fizld, this differonre ix
believed tc be well within the accuracy of the calculations.

Since the reservolir is not vet fully developed and the cunula-
tive pressure decline in the reservolir sas becn only 7.7 per cent
of the original reserveir pressurc, our estimite rmust be congidered
as preliminary and subject to sone corraciion whon the Tield is

fully developed and more perforrance history is available.
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Future Production Rates

Preliminary estimates of the gas-o0il ratios and the daily eil
and gas production rates were made for a two-year period beginning
May 1, 1953. These estimates uwere made in increments of six months
and are averages for each increment. They are based on the follow-
ing assumptions:

(1) A1l the production will be derived from the ten
presently producing wells.

(2) The basic allowable will be 150 barrels per well
per day.

(3) The penalty gas-oil ratio will be 2,000 cubic feet
per barrel, and no well will bg allowed to produce
in excess of 300,000 standard cubic feet of zas
per day.

The above conditions are those included in the proposed field rules
as covered urder ¥r. Lowry's letier to the co-owners dated Farch 2k,
1953, except for the limitation to the present number of producing
wells.

Since therc are no relative permeability ratio (Kg/Ko) data
available orn the Pettizrew Tocito Sand, the estimates of the future
gas-0il ratios are based upon the gacs-o0il ratio trends exhibited
by the individual wells up to and ircluding the April 1953, gas-oil
ratio tests. The procedure uvsed in estimatinz these ratios was to
plot the zas-o0il ratio tests varsus the curmulative production for
each individual well and extrapolate these trends. Tf the w=lls
current ratlo is less than 2,000 cuvbic fezt per barrel, thz total
cumulative production was fienred at the end of a six-month periad
assuming an oil preoduction rata of 150 barrele par day. If this
cumulative Ffigure, when checked azainst the extrapolated zas-oill
ratio trend, indicated that the well's averace gag-oii ratin would
be less than 2,000 cubic fect per barrel, the allowed production
during that peried would be 150 barrels per day. The daily gas pro-
duction was then calculates by multinlying the averaze gas-oil ratio

by 150. wher lhe ratic wos in excess of 2,007 cubic feet nor barreld,

a trial ond error procedure was used to caleculats the avarage al-
lowed production and the reguliins avevacs sas-0il ratio. ‘The
fiqures chown on the Iolldwing pare are the sussntion of the ssti~
rated individuzl wall allowsd ~ne and oi) production rates, Thece
estimates are also pletbled as exiravolations vecesus tiwe in Simare

i
s - 54 o ovee sy tos I TR R S oyt s
Tn, 1 oand versus enmnlaldive o3l nroduciios o Fiomrn o, 2.
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cgstimat ed
Allowed Daily Production
Average 0il Cas
Period Gas/0il Bbls. MCR*
5/1/53 to 11/1/53 1893 1070 2026
11/1/53 to 5/1/5% 2357 952 2240
5/1/5h to 11/1/5k 2793 8LS 2360
11/1/5k %o 5/1/55 3266 772 2521

#ieasured at 1lh.7 psia and 60° F.

From the foregoing it is apparent that, under the proposed
field rules, the present wells will not be allowed to produce the
1,200 barrels of oil per day which the co-owners are committed to
supply to the Malco Refinery. It also points out the necessity
of additional development to help maintain the desired preduction
rate. The material balance calculations discussed elsewhere in
this report indicate that the field is not fully developed and
that there are two or possibly three semi-proved undeveloped 160~
acre drill sites remaining on the co-owner's acreage. BRarly de-
velopment of these tracts is suggested. The production from the
additional wells will increase the estimated daily oil and gas pro-
duction and the lower gas-o0il ratios of these wells will decrease
the average ratio of the total reservcir,

Most BEfficient Production Rates

A solution gas drive reservoir such as the Pettigrew Tocito
Reserwoir is less sensitive to withdrawal rates than is a water
drive reservoir. iluwever, the Xev fn the conservation of energy
is, of cource, the efficient use of the solution gas. At any given
time in the depletion history of a well there is a single back
pressure and its corresponding oil production rate that will yield
the minimum gas-o0il ratio and gas production. The rost efficient
production rate for the pool cen only be determined by oproduciivity
tests of the individual wells. The sun of the individual well pro-
duction rates at their minimum gas-oil ratios will give the total
pool rate which will rezult in the conservation of the gas and the
most efficient use of the reservoir energy. In so far as g
practical, opzrating methods and production schedules shonld be
nade to confore Lo the most officiert rates thus Lo be determined

at reasonznle intervals.
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In our previous report it was suggested that productivity tests
should be made on the individual wells %o determine their most ef-
ficient production rate. Since these tests have not been made, it
is impossible to determine the current and most efficient production
rate of the field.

Anticipated Primary Recovery

e

A calculation of the M"anparent!" relative permeability ratio
(Kg/¥o) to total liquid saturation relationship was made for April
1553, assuming that the total volume of stock tank oil originally in
place in the reservoir was 17,000,000 barrels. The Xe/Ko ratio ob-
tained was 0.0Ll and the corresponding average free gas saturation
in the reservoir at that time was 3.5 per cent of the total pore
space. When compared with the published Mapparent" permeability
ratio-liquid saturation data determined from total reservoir per-
formance, the Pettigrew Tocito field M"apparent™ permeability ratio
is appreciably higher for the free gas saturation calculated than
any of the other fields.

The above mentioned calculation corroborates the preliminary
conclusion reached in our previous report, that the primary recovery
to be anticipated is low, i.e., on the order of 15 per cent of the

. original stock tank oil in place. This is equivalent to an ultimate
recovery of 2,600,000 barrels of stock tank oil,

Pressure Maintenance

Fxperienecs with other solution gas drive reserveoirs of this
type has revealed that the inherently low primary recoveries can
i usually be increased by the application :f pressure maintenancs
; operations by the injection of gas and/or water. In our previous
i report it wWas pointed vul Lhal pressure malntenance by gas injection
| did not appear too attractive. This statemeni was made because of
the high "apparent! relative permeability ratic of gas to oil in=-
ferred. by our calculations, is discussed in the precedineg section of
thic report, this situation has not changed during the interim but
has in fact been aggravated, However, all such calculatisns assume
that the reservoir is in ejuilibrivm and this is not trae in the sub-
Ject reservoir as revealad by the recent bottom hole pressure and gas-
oil ratio surveys. Thes= show a pressure gradient across the reser-
velr of approximately LBQ pourds per sguare inch and 2 rariation in
measured gas-0il ratios of from 723 to 3%23 cubic feal per barrel,
The peossible cconomic hoanafils from pressurs waintenance of the
Pettigrew Tocito Zand Rescrvolr appesr io be oreater vhan normal dus
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to the low primary recovery anticipated, and no possible method of
increasing the primary oil recovery should be ignored in any analy-
sis of pressure maintenance operations. ihen ihe reservoir is more
completely defined by additional development and the relative
perveability data are available, a detailed analysis of pressure
maintenance by gas and/or water injeciion should be made and pos-
sibly a pilot injection program should be attempted prior to making
any commitment for a particular program for the entire field.

Calculatiors were made to determine the volume of gas or
water required to fully maintain the current reservoir pressure,
assuming a daily oil pnroduction rate of 1,200 barrels. These calcu -
lations revealed that 3,100 barrels of reservoir space would be
voided daily. Therefore, to corpletely maintain the pressure would
require the injectior of approximately 3,100 barrels of water or
2,500,000 standard cubic feet of gas per day. These injection re-
quirements will vary with the reservoir pressure and gas-o0il ratio,
and specific figures ars included here rerely to give some idea of
the total volume of gas or oil required. Further analysis of the
problem may reveal that it would be undesirable to waintain the
pressure fully.

It is probable that two or more injection wells would be
necessary to inject gas or water at the daily rate required. Well
No.s 13L and 109 should be considered for this purposz since they
are located in the low pressure area of the reservoir where a gas
¢ap has already formed, and the current produciion lost by comwvert-
ing them would be only 90 barrels per day. The injectivity character=-
istics of Well No. 13} in its present condition must be very poore.

A procedure for iiprovins the productivity and injecitivity of this
well is preposed in ancther section of this report.

If the Tocilo Sand ieservolr exiends over into the Heade-Scott
and falph Johnston -~ Rincorn Unit, it may be advisable, or necessary,
fo unitize the entire field prior to the inaugurali n of any pres-
sure maintensnce prograrv.

Remadial work on Woll foe 1-13L
involving the Tociio Sand
neservoir ‘e the peculdar bshavior of Gell “o. 1-13L,  This well
wag originally corpletad as a small gis well i a despay formatisr
durirs the cupear of 1950.  Th apparently oroduced froe this forra-
tion or remained st in untdl Soocamber 1051, b owhich Lime b owas
plurced bask bo tre Tonit : five cuarrels of oil

to Sorpatios and
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cer hour from this zone after the cuasing was perforated. The well

vas then acidized with SC0 gallons of mud acid with apparently no

‘ v _ improvement in its performance. Rotary tools were moved in and the

Fonn ) seven inch casing was milled out from 6728 to 6770 feet. A six-hour
drill stem test from this zone, after milling out the casing, re-
covered gas to the surface in 16 minutes and 1620 feet of gas cut rmud
with a very small show of 0il. Rotary tools were then moved out
durinz December 1951, and cable tools roved in. On February L, 1952,
the hole was shot with 120 juarts, the rasults of which are not
known to the writer. Ir iarch 1952, it was acidized with 2,000
gallons of mud acid, and under the results is noted "no recovery™.
On April 27, 1952, 1000 barrels of distillate and 1C00 barrels of
0il were pumped into the formation after which tubing was run and
the well put on production. The test recorded on August 21, 1952,
indicated that the well flowed 39 barrels of oil in 55 minutes.
However, the production history reveals that the well has never pro-
duced over 64l barrels of oil in any one month, an average of 22
barrels per day. The cumulative production from the well to
April 28, 1953, was 5,165 barrels, This well is currently producing
approximately 10 barrels of oil per day. On esach bottom hole pres-
sure survey it has had the lowest pressure of any well in the field,
ard its pressure had decreased to 1721 psig on april 28, 1953,
During 1953, three gas-0il ratio tests have been made on the well
and the results of these tests varied from 2867 cubic feet per
barrel to 3450 cubic feet per barrel.

The bottom hole pressure map of the 4pril 1553, survey (Figure 7
and the April 1953, gas-oil ratio map (Figure L) indicate that the
well is in a portion of the field where the depletion has been con-
siderably greater than the remainder of the raservoir. Sirce it con-
tributes very little to ihe current field production and since it is
in a low pressure area, it would be logical to use well No. 13L as
an injection well if a pilot pressure maintenance project were to be
started., However, it is evident that the formation surrounding the
well has been blocked possibly by drilling mud, water, or by an
emulsion. T would be necessary to remady this situation, because
ihe present injectivity characteristics of the well to vas or water
are undoutvtedly so low thai no annreciatle volumes of these fiuilds
could be purned into tre vescrvoir. It is our opinion that the re-
sults obtzirad under similar conditior o by dalliburton's "mud clean-
cut agent" are such that a ireatment wilp this chemical or a trial

vasis is warrantod here.  de iherefore veconrmend that a 500-gallsn
treatrent of the "mud clean-it aszenti® be made, and if any rud or

N

daler ave rocovered fros bthe wall and any dmproverent is noted in
g ing the

its performarnce afiep Lhio tresdrant, 5 cocord (rztiment o
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Amstutz and Yates, Inc.

same amount of chemical might be tried. The total cost of one treat-
ment would be approximately £330, and it would not be necessary to
move a rig over the hole for the job. If the foregoing procedure
does not greatly increase the capacity of the well, it is suggested
that a sand-oil formation fracture job be performeds This procedure,
although not as desirable in our opinion as the chemical treaiment
first recommended, should fracture the formation surrounding the

well a sufficient distance frorm the bore hole to break through the
existing mecharical block. The cost of the sand-oil fracture job
would be approximately £750. The results achieved by one or both

of the above mentioned procedures should ipprove the productivity

arnd the injectivity characteristics of the well.

AMSTUTZ AND YATES, INC.

By  /s/ George L. Yates

George L. Yates

Date Signed: May 1L, 1953
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GASOLINE PLANT CONSTRUCTION CORPORATION

May 19, 1953

Lowry 0il Company
616 Bast Central Avenue
Albugquerque, New Mexdco

Attention: Mr. A, F. Holland

Gentlemen:

In accordance with your request we herewith submit owr report on
the economics of a compressor plant in yonr Pettigrew-Tocito Fleld, Ric Arriba
County, New Mexico, comprising the following described exhibits:

Eiibiy "AY - Assumed gas analysis,

BT . Assumed gas and ol flow schedule,

#GN o Annual revenue for three types of plants,

D" « Plant cost estinstes.

WE® ~ Average dally production.

PR = Operating costs,.

"G" = Ircome before depreciation, income tax, etc,

"H" ~ Casinghead gas gathering system layout,

"I* « Flow diagram for compressor plant with compression
gasoline recovery.

" = Flow diagram for compressor plant with maximum 12#
gasoline recovery,

n¥® - low diagram for compressor plart with crude
stabilization for maxdmum butane recovery,

L - Uplt pricas used,

{¢ have enelyzed the economics for three types of plants that could
be instslled. Plant I would be the minirum installatbion possible to compress
the gas to the 500/ E1 Paso Ratural gethering system, This plant would also
contain aquipment to stabilize and rscover 12% vapor pressure gasoline which
would be produced by compression, This 12# gasolire could be added to the
crude oil from tho field.

Pleot IY would be the same as Plant I axcept thel a refrigeration
uwndt vould be «dded to recover substantially 1l of the 124 gasoline that is

in tha casinghead gas. This process would strip the gas to such an extent that
thers would be ne liquid production payments possible from El Paso Naituralis
plant, in the case of Plant I tho resldue gas would be riech epough that El Paso
latural vould make paymenta for liquid production recovories, The income reali-
zed from Plant IT would bs greater than from Plant I tecause of the fact that
Lowry would retain all of the 12% gesoline instead of being psid only a portion
of it by El Pasgo Hafwral.
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GASCLINE FLANT CONSTRUCTION CORPORATION

Lowry 0il Company
May 19, 1953
Pags 2

Plant IIT would corsist of a compressor station as in Plapt I plus
a crude stabilization unit and a simple sbsorption type recovery plant, The
crude stabilization unit would consist of a fractionating ecolumn whereby the
propane and lighter fracticns would be stripped from the crude oll reducing
the vapor pressure go that a larger quantity of netural gasoline and butane
could be added to the oil without exceeding the atmospheric vapor pressure,
By removing these light fractions it is possible to add back to the erude
all of the butane and hearier fractions leaving the wall., According to analy-
ses available, this would increase the crude production approximately 8 to 12,
An absorption type recovery system has been included in Plant III1 so that
substantially all of the butapne can be recovered from the gas. As in the case
of Plant II, there would be ro liquid production payments from E) Paso Natural,

Due to the small percentags difference in horsepower required in
compressing the gas to 5004 es compared to 250#, we have not shown an analysis
of a compressor plan: with a 250# discharge pressure. The additionsl 14 pex
MCF paid by El Paso Natural for the 500# ges figures to produce an additional
income several times the additlional cost of the compressor stationm.

The gas analyses used in this report ars shown in Exhibit "A®"., An
analysis was taken on April 13, 1953, to determine the present content of the
casinghend gaz, Ve have estimatsd that this gas will lean up gradually as the
field is depleted ard the gac-oil ratio goes up. This decline in content ie
also shown in Exhibit Av,

As ghoim in Exhibit "B" wa have estimated that the maximum gas produc-

tion allowed will ne 4 MMCF/D, Gas preduction, crude production and gas-oil
ratio information for this Exhibit uas laken from information given us by Mr,
Hollend,

Cost estir
sre conservabvis foo
for ninig
life

o the threo 4y
suving shonld b

e ss shown in Bxhiois fpw
12 she planv is constructed
; y rednblvely short

qore bhen hali of
ool o Sion., I would
7Ry oo wrne o ) e A
% RSV PREIN RV (IR L S AR R AR VIC XN

_- i/,x
'f;-o ,b.‘.un 0n o

,,,,,,

SO TR VR TN A O
e idition of
ded shatton during

;11':"_«‘31,"‘;_‘»*: B R Y R TR




GASOLINE PLANT CONSTRUCTION CORPORATION

Lowry 011 Company
May 19, 1953
Page 3

We have shown in Exhibit “G® the total income for the life of the
field that could be realized from the three described types of plants. This
inocome is shown before depreciation, income tax, ete. In arder to show the

total income we have assumed a plant salvege value of 40f, which we believe
conservative for this type of plant,

Our study indicates that a plant with the erude stabilization unit
would produce the greatest income, This is, of courss, due to the fact that
stabilized crude can contain a large volume of light components and because
these components can be recovered from the gas with only & slight additional
cost when operating under the proposed conditions,

Exhibit "L shows the various unit prices and other data used in
this study.

A If there 18 any further informaticn which we can supply in this
regard we will be hapoy to do so. Ve appreeiste the opportumity of sulmitting
this report and look forward with pleasure to serving you further,

Yours very truly,
GASOLINE PLANT CONSTRUCTION CORPORATIOR

i CF g

C. Breeker, Vice-~President
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GASOLINE PLANT CONSTRUCTION CORPORATION

Hol %

9,58
15,26
8,96
1.29
2,71
0.69
0.41
1.10

2227

2,459
1,024
2,697

Composition
48°F, on April 13, 1953

Vent Composition
psig, 480

1958
2.459
0,941

G, &40

4040

-R«459

0.421
0.854
00252
0.148

0.466_

1659
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2,439
G, 857
0,584
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1954
1955
1956
1957
1958
1959
1960

GASOLINE PLANT CONSTRUCTION CORPORATION

ASSUMED GAS AND OIL FLOW SCHEDULE

Gag

MCE/D

2,500
3,750
4,000
4,000
2,800
1,300

700

011 Gas/011
BBL/D MCF /BBL
1,200 2,08
11130 3.32

790 5.07
620 6.45
420 6.67
240 5.42
140 5.00

HXHIBLTE n3n




GASOLINE PLANT CONSTRUCTION CORPORATION

‘ ANNUAL REVENUE FOR THRIEE TYPES OF PLANTS
. Flant I: Compression only.,
~""-$;”~ Year Sales Gas El Paso Prods. 124 RVP Total ear
z 1955 134,685 21,535 35,405 191,625
1956 144,175 21,900 35,405 201,480
1957 144,175 20,440 32,850 197,465
1958 101,470 13,505 21,170 136, 145
1959 51,465 5,840 8,760 66,065
1960 27,740 3,650 5,110
959, 585
Plant II: Compression plus Refrigeration
1954 $ 94,535 $ 42,340 $ 136,875
1955 141,620 59,130 200,750
1956 151,475 58,765 210,240
1957 151,475 54,385 205,860
1958 105,850 35,040 140,890
1959 53,655 14,965 68,620
® 1w 28,835 8. 760 17, 595
! 1,000,8%0
Plant III: Compression plus Absorption-Crude Stabilization
1954 90, 520 111,325 201,845
1955 139,065 126, 655 265,720
1956 150,015 108, 405 258,420
1057 150,380 94,535 244,915
1958 134,755 61,685 166,440
1959 bg, 185 29, 20 B1,395
1640 26,105 17,155 260
’ ’ T35 508
| w
‘ EOLRTC vew




GASOLINE PLANT CONSTRUCTION CORPORATION
PLAMT COST ESTIMATES

Plant I - Compressor Plant with Compression Gasoline Recovery

Gathering System

Compressor Plant, 1250 HP @ 230.C0
Generator Umits, 2 - 25 KW
Gasoline Recovery and Storege
Miecellaneous

Plant I1 - Compressor Plant with Refrigeration Unit for maximum

Recovery

Gathering Systenm

Compressor and Refrigeration Plant, 1320 HP € 230,00
Geperator Units, 2 = 40 KW

Gasoline Recovery and Gas Dehydration Units
Miscellaneous

plant III - Compressor piant with Crude Stabilization

Gathering Systenm
Cempressor Plant

Generator Units, 2 = 40 KW
Crude Stabilization
Gasoline Absorption Unii
Miscellaneous

$ 40,000
10,000
25,000
10,000

& 392,000

12# Gasoline

$ 40,000
303,000




GASOLINE PLANT CONSTRUCTION CORPORATION

AVERAGE DAILY PFRODUCTION

Plant Sales Gaa * El Paso Products Plant 12§ Gaso.
Year MCF/D LPG-Gal 20ff-Gal
I 1954 2,235 634, 440 1,165
1955 3,350 934 620 1,85
1956 3,590 967 620 1,45
1957 3,59% 934 560 1,500
1958 2,530 634 2 967
1959 1,175 267 1 400
1960 634 167 100 233
II 1954 2,355 1,935
1955 3,530 2,700
1956 3 b ] 770 2’ w
1957 3,770 2,480
1958 2, 635 . l’m
1959 1,225 684
) a 1960 €58 400
12¢ Crude Vol,
Increase
111 1954 2,255 5,080
1955 3,470 5,780
1956 3,740 _ 4,950
1957 3,745 4,320
1958 2,610 | 5 R1K
| 1252 1130 1,333
| 1960 &L2 783
Portion of recover:d producis Por whieh Lowey would receive paynent,
L4
LAHIBLT ngw




GASOLINE PLANT CONSTRUCTION CORPORATION

OPERATING COSTS

Cost/Year
* Operator 3alaries $ 25,000
Tube 011 and Operating Supplies 12,000
Maintenance Materials & 1f/year 4y 000
Insurance and Texes & 1%/year 4,000
General Overhead @ 15% of ebove 7,000
s 52,&0

* Inoludes General Foreman end one operator per shift,

Operating Cosls of any one of the three types of plamta described would
be spproximatoly the same.

SRy e
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GASOLINE PLANT CONSTRUCTION CORPORATION

INCOME BEFORE TCEPRECIATION, INCCME TAX, ETC,

Plant I:

Gross Income for Seven Year Period
Operating Expensea

Income After Operating Expsnses
Cost of Plant
Salvage Value of Plant @ 40%

Cost of Plant After Salvagse
Net Income Before Depreciation, Taxes

Plart Ii:

Gross Inocome for Seven Year Period
Operating Expenses

Income After Operating Expenses
Cost of Plant
Salvage Value of Plant @ 40%

Cost of Plant After Salvage
Net Income Before Depreciation, Taxses

Plant IiX:

Gross Income for Ssven Year Pericd
Operating Expenses

Income After Operating Expenses
Cost of Plant
Salvage Value of riant & 4C%

Cost of Plant ifter Salvage
Net Income Besfors Deprecletion, Taxen

$§ 959,585
0

:

%
38

1,000,830

:

422,000

1,263,995
364,000

461,000
185,000

$ 595,585

235,000
$ 360,585
$ €36,830

253,000
$ 383,830

8 899,995

276,000
$ 623,995
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GASOLINE PLANT CONSTRUCTION CORPORATION

L UNIT PRICES USED
* Sales Gas: 1954 - 58
1959 - &0
¥* Product payment from El Paso Natural Gas Company
used with Plant I only,
El Paso Recovery x fraction
gz 2%) Lk x 20,08
Cs 100% ) 264 x 33.3%
Price of Increased Crude:
(equivalent to 12# RVP natural gasoline)
>4

® Volumes used in Plant I are after El Paso Natural Gas Company shrinkage,
Volumes used in Plants II and 1II are before El Paso Natural Gas Company

shrinkage,
Volume measurements are: MOF @ 15,025 psia,

*# Sales ges eontents of Plants 1I and III not sufficient in pentanes-plus

to rate payment on products,

2OLBET e

¢
e

x price

x  3¢/gel.
x 5¢/gal.

6¢/gel,



MATERIAL BALANCE ANALYSIS
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ANSTUTZ ANL YaTed, 1.

October 23, 1¥52

Mr. Cail ¥. Moulton
Rockefeller Hrothers, Inc.
30 Rockefeller Plasa

New York 20’ N Yo

Dear Sir:

On August 15 you authorised us % make a study of the perfor-
mance of the Tocito oil resarvoir in the Logle Canyon £ ield located
in Township 26 north, Range § west, fio airriba County, JNew 4exico.
The object of this unalysis was to attespt to determine the magnitude
of the reservoir wsing material balance calculations. The purpose of

this letter is to report our conclusions and recommendatioms and to

discuse thes calculations briefly.

Qur preliminary conclusions, based on the psrformance data from
the discovery of the field in July, 151, to august 18, 1952, are set
forth below.

(1) The entire Tocito sand reservoir of the Logie Lanyon

“ield originally contained approximately 15,000,000
barrels of sicck tank oil in place.

(2) Caleculations concerning thz ralative permeability of

the gas to the oil indicaic a lowsr récovery than
rioht norosnlly e anticioaled for this iype of rosupe

voirs ur boot estinate at this Lime o Lhat & rae

eovery facbor on the ordar of fiftsca nor cont vy
parvesle noroacra ook, ol the siony Laon o ovisinillg
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in place may be sxpectled by primury production. 1This
impliea a total recovery from the reservoir of spproxi-
mately 2,200,000 barrels of stock tank oil

Preliminary caleculations indicate that the total re-
covery of casing~hsad gas from the entire reservoir
will be spproximately 10 to 12 billion cubic feet.

At an assumed price of ten cents s«r thousand cubic
feet, a total gas revenue on the order of (1,000,000

is indicated, provided the gas is marketed.

result of our aml};is we have the followiny recammendations

In order 0 alleviats excessive production rates for
ths present wells, we reitarate our previous recom-
mendation, made orally to you amd #r. lowry, that at
leagt onme arx! possibly two additional wells bo drilisd
immediately., In our opinion ths first well should be
located in the center of the N&k/L W/l of vection 9 -
T26N=R6%, Final selection of the location for the
second wsll should be held in avsyance pending analysis
of the information walinad Lrov. the first one. Valuabls

s3I ionrl dat on the regarvslit would also ve scoeored

Ly an analysic of o ddavow: core of e fegito sur in
1!"‘ ll.

P b ol L ekl beaeyeans in cas-ail rabtios oxe

e bt Lo dsts sl W resuldiant lucresuod voldage
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of reservoir space per barrel of oil produced, more
accurate gas production datu are necessary if future
materisl balance calculatiors are to be reliabls.

we therefore rscommend that gas-oil ratio tests, at
the normal produsing ratss, be made at frequent in-
tervals on sach well.

Because of the short performance history and the in-
complete development of the reservoir, the conclusions
set forth in this report must be considered pre-
limimary and subject to correction &s more performance
history becomes available and development of the res-
SYVoLir progresses. it is our recommsndation therefore
that upon the complstion of the next well the entire
field be shut in and dnother camplate bottom hole
pressure and gas-oll ratio survey ba rmads, after which
our preliminary conclusions of thie report should ve
checked by additional calculauoﬁ-,

Serious considerstion ghould te gilven to installing a
caging~head gas gathering system and compressor to

permit selling the vas vroduced with the oll, since i1

anpasrs thxl ite valwr wortd woveominu il one=ritihe of
he antieiontod cnbooonvald o doees Loty
{ron the Yagure ol prodveiian wnacr srdeary pesinew

Lot ro o,
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(s) If the low recovery efficiency now indicated is cor-
robarated by htor analyses, esarly consideration shauld
be given to a program of pressure maintenance, possibly
by water injection, to increass the recoverable oil
from the ressrvoir.

The basic data used in our analysis were furnished by your office
and by Mr, Holland of the Lowry Uil Company. The information consisted
of the complate production history of each well up to august 18, 1552,
initial and periodic gas->il ratio tests on all weils, initial bottom
hole pressure tests on each well, two cosplete botltom heole pressure
surveys made on May 1, and August 18, 1552, productivity tests on
several of the wells, interferente iests between same of ths wells,
two bottom hols fluid sample analyses, core analysas of the locito sand
on two wells, electric logs on all or ihe wells, a map of the fisid,
and other pertinsnt information,

The material balance mathod of ress2rvoir anralysis can be most use-
ful, but must be carefully applied if reliabls resulis are Lo bs obtained,
Predicetions of futvre rasaervoir narformannce acd ralenlatione of tha
amount of active il in place which ars rade durin Ui esrly 1ife of 4
res:rvoir; are losg accurats than thoss whieh are posoiblie vrom similar

caleuladlong rovis datay dn Lhe deordietion Lo oy R yaedto LAk

fas e caraluliy ovanined

irmortant, Vet a1 daty uesd tn R caleuwlial
b ek, s o] Uov acenracy myd vallddhy, ol bros bugde Factors io il

sy A i Gnionbatiorn AYe o prosiareevolun el varaturs
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relationships of the reservoir fluids, the reservoir pressures, and
the gas, oll, and water production. In the following paragraphs our
analysis of these basic data is briefly discussed.

All material balance squations are predicated upon the assump-
tion that the reservoir ia in complete pressure equilibrium, that is,
that the static reservoir pressures at a given datum are eyual through-
out tho reservoir. Though this is seldum true in actual practice,
satisfactory accuracy in the calculations can be obtained if the in-
dividual well pressures are properly weighted. Areally weighted
average bHottom hole pressures are generally satisfactary for this
purpose, and this method of averaging was used in this analysis. In
ordsr to arrive at a reasonable ap roximation of the extent of the
total reservoir in light of the presently available diva, a sand
volume (isopachous) map of the net pay thickness was congtructed and
is included herein ss Figure l. 1he area enclosed within the zero
contour on the isopachous map is 2,730 seres, and this projectec total
arsa of the reservolir has been used in determining the areally weighted
average bottam hols pressursg. ill pressurss reporte¢ to us and used
in these calculations were at 3 sudsea dalum 03 LW Fecle liw [iidb
bottom hols prassure measured on Vae discovery well {oe 1TV wau
2,1Y7 pournvls gor squars inch gaute (psiy; af ter a total of 5,707 barrels
of 0il hud bew: vreduceds oo Whils and he laler periogsancs history,
we eabdinsts WAl o wArghn vesipvoll mrasears wen 2400 paig, and s

fivure waz used in our calenlations., ne fivoel siznificant bottom hols
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pressure survey was made May 1, 1952, at which tine a total of 129,770
barrels of stock tank oil had been produced from the reservoir. The
arithmetic averare of the four pressures was 2,100 psig. Howawsr, the
attached isobaric mép (Figure 2) indicates that when these pressures
are welghted areally over the entire reservoir, the averace reservoir
pressure is 2,15¢ psig, and this figure was used. The next zeneral
bottom hols pressure survey was made Auzust 18 to 20, 1%52. The
aritlmetic average bottom hole pr.ssure at that time was 2,04l psig,
and the areally weighted average preasure of the reservoir was 2,112
psig. A cumulative oil production of 233,049 barrels had bsen pro-
duced to the time of this survey. The isobaric map (Figure 3) used
to determine this averapge pressure is attached.

A second facior in thesc calculations was the pressuree-volume-
temperature relationships of tha reservoir fluicd as revealed by the
two bostom hole fluid sample analyses. 'The first saple was taken on
#8ll No. 132 on January 2, 1552, after the well had been produced for
Over & month and £40 wien vEer shuv in for 4 hows piivi U s&ingling.
The sabtwration prassure imslcaied by vhis analysiv was 2,00l psig, tae
Porration volur: fdactor wis Le526 bavrals of vaservolr oil por bacrel
of shock tank ofl, «ut tna soluvdon gav~=vin yablio viuw 302 cublic fuet
el bavvole  luou und onoin pao besn oroduced ah o Fairvly nisnh rale

Juet avoevione i bline stmt da 0 Gl A panenil vatio caborinlly de

excess 0 Bhe lodicaien golutlo gas~oll raido, Wl propoure da the
b U osppasiis S Tonnation wes dreawy doun consdderanly velow tho
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static reservoir pressure at the time the well was shut in. Ths shut
in period, prior to sampling, of 2L hours is believed to have been in-
suf ficient to permit squilibrium conditions % have been reached be-
twenthe static reservoir and the well bore. Hence it would have
beon lmpossibls to have obtained a sample of fluid which would be
truly representative of the static reservoir fluid., 1t is our opinion
therefore that, while the solubility-shrinkage relationships below the
indicated saturation pressure are resliable, the saturation pressure
itself could easily be in error by 150 pounds per squars inch. For
the purpose of checking the original fluid sampls analysis, another
sample was taken on well No. 182 on August 19, 1952, the results of
which apparently corroborated those secured in the first analysis
since a saturation pressure of 2,051 psig, a formation volume factor
of 1,512 barrels of reservoir fluid per barrel of stock tank oil, amd
a solubility of 862 standard cubic feet of gas per barrel of stock
tank oil were obtained. Howsver, it should be observed that the
saturation pressure obtained by the laboratory analysis could not ex-
cesd the bottom hole pressure at the point of sampling so long as the
sample was representative of equilibrium conditions at that pressure,
Thiz can be seen readily from the fact that, had the original satura-
tion pressure ovgen graateyr than the sarpline nressurs, soxs gas would
have been evolved from the fluld at the sampling point, bul that gas
weuld have separaterd out and moved on up tho hole prior to sarpling.

Hengce, the sample can ba ropresentalive of cavpiing conditioms only,
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static reservoir pressure at the time the well was shut in. The shut
in period, prior %o ssmpling, of 2L hours is belisved to have been in-
sufficient to pemit equilibrium conditions to have been reached be-
tweenthe static reservoir and the well bore. Hence it would have
been impossible to have obtained a sampls of fluid which would de
truly representative of the static reservoir fluid. It is our opinion
herefore that, while the solubility-shrinkage relationahips below the
indicated saturation pressure are reliable, the saturation pressure
itself could sasily be in error by 150 pounds per square inch. For
the purpose of checking the original fluid sampls analysis, another
sample was taken on well No. 182 on August 19, 1952, the results of
which apparently corroborated thoss secured in the first analysis
since a saturation pressure of 2,051 psig, & formation volume factor
of 1.512 barrels of reservoir fluid per barrel of stock tank oil, arnd
a solubility of 862 standard cubic feet of gas pur dbarrel of atock
tank oil were obtained. However, it should be observed that the
saturation pressure obtained by the laboratory analysis could not ex-
ceed the bottom hole pressure at the point of sampling so long as the
sazple was repregentative of equilibrium conditions at that pressure.
This can be seen readily from the fact that, had the origimal satura-
tion pressure been greater than the sampling piessurs, some gas wonld
have been evolvad from the fluid at the sampling point, but that gas
would have separated out and moved on up tho hole prior to sampling,

Hance, the sample can be yopresentative of caspiing contitfuas only,
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and the similar sampling conditions can account nicely for the agree~
ment in the bottom hole sampls analyses. In addition, practically all
gas~0il ratios have been materially in excesc of the solution gas-oil
ratio at the saturation pressure. likewise, other tangible evidence
from some of the calculations points to a reservoir fluid which was
saturated at virgin reservoir conditions. we therefore belisve that
the oil in ths reservoir uwas saturated at the original reservoir
pressure of 2,200 psig, and this saturation pressure has been assumed
in the material balance calculations reported herein.

A series of four material balance calculations were made on the
Tocito reservoir covering the performancs up to August 18, 1¥52. in
all of these calculations the Schilthuils formula and nomsnclature were
used. In the followine paragrsphs sach of these calculations is uvileily
discussed and the basic conditions and assumptions snd answers derivad
therefrom are sst forth.

The first of these calculations covers the entire producing lire
of the fleld from July, 1951, to August 18, 1%2. It assumes that
there was no gas cap present initially, and that thare is no effactive
water drive in the reservoir. ‘ihe original saturatlion pressure used
wags 2,200 puipe and the solubility obitaingd by extranalating the fluid
sampls analysis of well Fee 192 to 2,200 psis; indicated a solution
gas~oll ratic of 923 standard cubic fest per barrei of stoch tank oil,
Thz CTormoation voliwds factor curve on the above cantioned andlysis was

R = O ST ol B ~ N .y - LFE
also extranolated Lo 2,200 psiz and was 1507 &t thic prassurse. 'ine
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total gas production was estimated to be 252,100,00 standard cubic
feet, as determined by the warious pas-oil ratio surveys. Oincs the
cumulative oil production was 233,049, the cumulative gas-oil ratlo
was 1,210 standard cubic feet per barrel of stock tank oil. On this
basis the total volume of stock tank oil originally in place in tie
Tocito ressrvoir was calculated t: be 13,500,000 barrels.

The second material balance calculation coversd the period from
the intiial discovery of the field to Hay 1, 1¥52. The average
reservoir pressure on that date was 2,159 psig and the cumulative oil
production was 129,770 barrels while the estimated cumulative gas pro-
duction was 139,000,000 standard cubic feet. nxcapt for these items,
ths other basic figures and assumptioms of the first calculation werae
used here. The total volume of stock tank oil originally in the res-
ervolr was calculated to be 14,100,030 barrcls.

The third calculation coversd the psriod from hay 1 to iugust 13,
1952. Luring this time the average rsservoir pressura dropped {ram
2,159 pounds to 2,112 nsig and 103,277 barrels of stk tank 2il were
producad.  lho total sas nroduction during the sare neried amosunied
to 143,000,000 standard cubic feets 1nss3 asloulations indicatsed that
10,500,700 barvels ol siloek tank odl weae originally 0 dace in she
T852rvoir,

In visw o ooz relativel;

e

Ioi prossury dron cufered Gy thesy calove

Pl

lations, amounting o 5,59, LY, and Zel pov cont of i total I-diind

ragervolr prasnnra, we Delieve Lhei L avyessent o G daasuwers is good.
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llowever, it should be realised that thesc answers are probably mindmun

figures, and it ls our opinion that the actual total volume of stock

tank o1l originally in place in the reservoir is approximately 15,000,000

barrels.

A fourth material balance calculation was made assuming that the
saturation pressure of the oil was 2,05.L psig, and that inasmuch as the
latest pressure survey revealed a static averape bottom hole pressure
of 2,112 psig, the entire production up to auqust 13, 1y52, had re-
sulted from liquid expansion of the reservoir fluids. These calcula-
tions indicated that there were originally 135,000,000 barrels of &tock
tank oil in nlace in the reservolr. Pasad on coras analysis data, this
volums of oil would require 215,900 acre fest of nit reservoir volume.
If the average thickness of tha rescrvoir wsre assumed to he 10 feet,

a total productive arsa of 33.7 square miles would be requirad to con-
tain this oil. In light of our present knowled=a of the ras-rvoir,
this sizse doez not anpear to be reasonable.

Prior to our material balance calculatlons, we analyzed the two
core analysee availabls on the Tocito sand and elsciric logs on 4ll the
ouner wells and prepared an 1s0pacnous map of Lhe net sang pay, and
this is attached U izure 1) o {hils repvite Sho toiol volume

sand included in the reservoir, as orojecied, wis 24,100 acre Taut.
lhae Wwo core analycvs avallable Indicated an avoiasn. warosity o0 Lo

pear cant and a connata watler waturabion 20 20 uor cente Ui formibion

volwse factor usad in our patovial balow s uord (Lebhv Larsats of
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resarvoir il per barrel of stock tank 0il) was applied here. on this
basis, 530 barrels of stock tank oil per acre foot were calculated to
have been in place in the reservoir originally. Applying these figures,
the total volume of stock tank oil originally in the reservoir is

E 15,200,000 barrels. This figure corrcborates the results of the first
three material balancs calculations.

By use of material balance it is also possible to make reasonable
predictions of the performance characteristics of the field once the
developmental phase is paste 7This presupposes that the necessary data
are obtained which, beside all those already innumerated, include rela-
tive permesbility data on the reservoir rock. A number of exhaustive
relative permeablility studies have been mads on other reservoirs, and

where such data are not available on tie reservoir being analyzed, the

usual practice is to select a Kg/ko versus fluid saturation curve from
wvhat is considered a similar reservoir rock. later a Kg/Ko curva can
be constructed from the actual field performanss and this curve can
then be utiliged to complete the predicticn.

we have made a calculation of the hg/Ko relationship for the Doygie
Canyon Tocito reservoir assuming the initial active oil in placs was
10,200,000 (nste that thic is the lowost of the geveral calculations
and would #ive thz hishost ras-oil ratio pradictiors). the fracesarn
saturation in the rassrvoir on auwust 18, 1v52, was calculated to he
2.7 per canit and the corrosnondins Xao/no sze 0,023, ‘the actual gase

AL ratdo is unusvally hick Tor osueh w1y vreeerss antuprstion and
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from our knowledge of the performance of other ressrvoirs & low primary
recovery is implied.

Conservation of the reservoir emergy to permit improving the low
per cen% recovery indicated is of paramount isportance. Ihis will re-
quire careful study to determins the optimum flowins rates (minimum
gas-0il ratios ang drewdowns of bottos hole prussure)e ihe magnitude
of possible benefits seems to justify ths necassary fileld tasts and
spplication of production rates thus determined as best. The low per
acre yleld sugrested by our estimate of 2,200,000 barrels of oil to
be recovered by primary means, will ro§u1re wide spacinr of wells in
order that the over all progrum will have shoun a profit commensurate
with the risks. 7The recommendation to drill in the center of the
N/l MW/l of Section 9 constitutes x recommenmdation to continue develop=-
ment on a spacing of 1A0 acres ner well. inis procedurs could b
modified whon the acenomics of closar spacins are better known.

Pressurs maintemince by return of szas t5 ths reservolr does not
sppear to b2 attractive, The rapid rise in gas-nil ratios are indicae
tiwe of hichar vac caturation naar tho walls. which has resulted from
producine the wa2lls at high rates. hus a2 wide variaivios in zac sature-
tione in wne reservoir nuws il bz Sxpaecisd Uy covelan o Lles 0o ony wnich
woule taad Loronzoo S ae Snd ooaellive avc o Unolidl oy olinne eaituy
injeciion is stracturally low «€ells mioht boe benaTiciad A0 suificlent

quartitic. o7 caioe ene o hoetleda
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The detalled caloulations discussed in this repori are available

in our office if you care to review them with us.

Yours very truly,
AMSTUTZ and Talss, INC.
/s/ George L. {ates

Ceorge L. Iates

ces Mre Tim G. Lowry ,
ickert, Peterson & Leening
135 South La Salle Street

Chicago, 3, I1linois
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FORM F-11A

CORE LABORATORIES. INC. Page L. of 1
Petroleurn Reservoir Enginecring File FNML-56 FC
DALLAS Well Federal 22-45-207

CORE SUMMARY AND CALCULATED RECOVERABLE OIL

CORE SUMMARY

FORMATION NAME Tocito
DEPTH. FEET 6644.0-6661.0

: .

>
% CORE RECOVERY 100 \
FEET OF PERMEABLE. PRODUCTIVE /
FORMATION RECOVERED 12.0
AVERAGE PERMEABILITY
MILLIDARCYS 78
CAPACITY -— AVERAGE PERMEABILITY
X FEET PRODUCTIVE FORMATION 936
AVERAGE POROSITY. PERCENT 16.8
.

AVERAGE RESIDUAL OlL SATURA.
TION. % PORE SPACE 22.2
GRAVITY OF OIL, "A.P.1. 40

AVERAGE TOTAL WATER SATURA.
TION, % PORE SPACE 24.5

AVERAGE CALCULATED CONNATE
WATER SATURATION, 3. PORE SPACE 22

SOLUTION GAS-OIL RATIO. 790
CUBIC FEET PER BARREL (1} 9

FORMATION VOLUME FACTOR—VOL-
UME THAT ONE BARREL OF STOCK
TANK CILOCCUPIES IN RESERVOIR(1) l . 46

Prediction dependent mplete isclation of each division. Structural position of lotal permeable thicknees
CALCULATED RECOVERABLE OIL i tlon dep upon tructural position of well

of cll zone and drainage area of well should be Mdered

BY NATURAL OR GAS EXPANSION,
BBLS. PER ACRE FOOT (2) 154

INCREASE DUE TO WATER DRIVE, -
BBLS. PER ACRE FOOT 253

TOTAL \FTER COMPLETE WATER
DRIVE, BILS. PER ACKE FOOT (3) 407

Core Laboratories, Inc.

f:z %) W anris /P8)

. D, Harris

(1) REDUCTION IN PRESSURE FROM estimated saturaTion PRESSURE TO ATMOSPHERIC PRESSURE.

(") REFER TO ATTACHED LETTER.

(2) AFTER RETSUCTION FACM ORICINAL NESEBVYDIA PRFSSIIRF TO ZFERO POUNDS PER SQUARE INCH,

(3) RESERVYOIR PRESSURE MAINTAINED BY WATER DRIVE AT OR ABOVE estimated ORIGINAL SATURATION PRESSURE.

{4) HNO ESTIMATE FOR GAS PMASE RESERVOIRS.
These analyses, opinions or interpretations zre based on observations and materials supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepied): but

Core Laboratories, fnc. and its cficers and employees assume no responubility and make no warranty or representaticn, as to the productivity, proper operation,
or profitableness of aay oil, gas or ather mineral well or sand in connaction with which such repore is used or relied upon.
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CORE LABORATORIES, INC.
Petrolewm Reservoir Ergmcrmg

DALLAS, TEXAS

August 5, 1952

Lowry, et al. Operating Account
616 East Central Avenue

Room 215

Albuquerque, New Mexico

Attention: Mr. Arthur Holland

Subject: Core Analysis
Federal 22-45-207 Well
Largo Canyon Field
Rio Arriba County, New Mexico

Gentlemen:

Diamond conventional cores from the subje«t well in the Tocito forma-
tion have been sampled and quick-frozen by a representative of Core
Laboratories, Inc. and later analyzed in cur Farmington, New Mexico
laboratory. Results of analysis are presented in tabular and graphical
form on the attached Coregraph. Oil emulsion mud was used as the
drilling fluid.

Tocito formation analyzed from 6642 to 6644 feet is interpreted to be
nonproductive due to low permeability,

Sand analyzced from 6644 to Kbk feet is interpreted to be oil productive
where permeable.

Sand analyzed from 6661 to 6663.5 feet is interpreted to be nonproduc-
tive due to low permeability.

Recovery estimates for the zone, 6644 to 6661 feet, are given on page
one of the report.

We hope these data prove beneficial in the evaluation of this well.

Very truly yours,

Core Laboratories; Inc.
o =3
J. D. Harris,

District Engineer
JDH: ma
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CORE LABORATORIKS, Inc.
Petrolesm Reservoir Engineering
DALLAS, TEXAS

September 9, 1952 RESERVOIR FLUID DIVISION
T.L. KENNERLY, Manager

Lowry, et al., Operating Account
616 East Central Avenue
Albuquerque, New Mexico

Attention: Mr. A. F. Holland

Subject: Reservoir Fluid Study
Federal Doswell No. 21-40-182 Well
Pettigrew Field
Rio Arriba County, New Mexico

Gentlemen:

This report presents the results of laboratory studies performed on sub-
surface samples collected from the subject well on August 19, 1952.

The fluid exhibited a saturation pressure of 2051 psig at the reservoir
temperature of 175° F. The reservoir pressure at sampling depth,
transmitted to us in a letter of August 25, 1952, was reported to be 2060
psig. Comparison of these two pressures indicates that a representa-
tive sample was obtained. Since the pressure at the top of the producing
zone was calculated to be 2096 psig, there is sufficient agreement to in-
dicate that the reservoir exists in a saturated condition. The reported
produced gas-oil ratios are further substantiation of this fact since they
are somewhat in excess ot the soviulion gas-oil ratios determined in this
study.

Differential vaporization of the reservoir fluid at reservoir temperature
resulted in the evolution of 862 standard cubic feet of vapor, measured
at 14.7 psia and 60° F., per barrel of residual liquid measured at 60° F.
The corresponding formation volume factor was determined to be 1.512
barrels of saturated fluid per barrel of residual liquid. The viscosity of
the liquid phase was determined at several pressure levels and varied
from a value of 0. 39 centipoise at saturation pressure to a maximum of
1.32 centipoises at zero pressure.
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Lowry, et al., Operating Account Page Two
Federal Doswell No. 21-40-182 Well

Samples of the fluid were vaporized through separators operating at
various pressures in order to determine the effect of separator pres-
sure upon the quantity and properties of the products. These studies
indicate that maximum stock tank yield, per unit of reservoir withdrawal,
will occur under an operating pressure of 130 psig. Maximum stock tank
liquid gravity will also occur at approximately this pressure; however,
the fluid should remain above 40° API under any normal operating condi-
tions.

The composition of the fluid, as determined by low temperature fraction-
al distillation, is presented on page six. A significant amount of the in-
termediate materials, plus a relatively low molecular weight residue,
indicate the volatile nature of the fluid. These properties are respon-
sible for the very pronounced effect which separator pressure has upon
this fluid.

If we can serve you in any further manner please call upon us. We would
be pleased to discuss this study further with you if you should so desire.

Very truly yours,

Core Laboratories, Inc.

%M‘Aog/

FOR:ma




CORE LABORATORIES, Inc.

Petroleum Reservoir Emgineering
DALLAS. TEXAS

Page___1 of 9

File RFL 85

Company Lowry, et al., Operating Account _DateSampled August 19, 1952

Well Federal Doswell No. 21-40-182 County

Rio Arriba

Field _ Pettigrew State

New Mexico

FORMATION CHARACTERISTICS

Formation Name

Date First Well Completed

Original Reservoir Pressure

Original Produced Gas-0Oil Ratio
Production Rate
Separator Pressure and Temperature
Oil Gravity at 60° F.

Datum

Original Gas Cap

WELL CHARACTERISTICS

Elevation

Total Depth

Completion Depth

Tubing Size and Depth

Productivity Index

Last Reservoir Pressure
Date
Reservoir Temperature
Status of Well
Pressure Gauge

Normal Froduction Rate
Gas-0il Ratio
Separator Pressure and Temperature
Base Pressnre

Well Making Water
SAMPLING CONDITIONS

Sampled at
Status of Well
Gas-0Qil Ratio
Separator Pressure and Temperature
Tubing Pressure
Casing Pressure
Core Laboratories Engineer
Type Sampler

REMARKS:

Tocito
July ,1951
2197 PSI @ —_-100_ ft,
1400 cu. ft./bbl.
250 bbl./d.
25 PSI, °F.
42 ° APl
100 ft. subsea

6561 Feet K.B,

6761 ft
6705-25 ft.
2.5 in.to_ 6720 __ ft.

bbl./d./PSI @
2060 ~ PSI @__ 6603 ft.

bbl./d.

August 19 ,19.52

175 CF.@__ 6603  ft

Shut-In 90 Hours

Amerada (Lowry)

250 bbl./d.
1100 cu. ft./bbl.
25 PSI, °F.
15,028 FSI Abs.
None % Cut

6603 Feet K,.B, *

Shut-In G0 Hours

cu. ft./bbl.
- PSI,_°F
1050 PSI
1590 PSI
WTL
Perco

* NMNeczssary point of sampling due to presence of water




Form 64801

CORE LABORATORIES, Inc.

Petroleum Reservoir Engincering
DALLAS. TEXAS

Page._ 2 _ of 9

File RFEL 85

Well__Federal Doswell
No. 21-40-182

VOLUMETRIC DATA OF _Reservoir Fluid SAMPLE

1. Saturation pressure (bubble-point pressure) 205 PSI@_11% °F.

2. Thermal expansion of saturated oil @ 2000 PSI — Xg 1;2 :;‘:— 1.05973

3. Compressibility of saturated cil @ reservoir temperature: Vol./Voi./DPSI:

From 5000 PSIt04000 pS[— _11.65 x 107

From 4000 PSI to 3000 PSI— _13.34 x 10°%

6

From 3000 PSIto 2051 PSIaw _16.20 x 10~

4. Specific volume at saturation pressure: cu. ft./# 0,02432 @_175 °F.

These analyses, opinions or Interpretations are based on observations and material supplied by the client to whom, arld for whose exclusive and confidential use,
this report is made. The interprelations or opinions expressed represent the best judgment of Corc Laboratories, Inc. {(all errors and omisfions excepled); but
Core Laboratories, Inc. and its officers and employees, assume no responsibility and make no warranty nr representations as to the productivity, proper opera-
tion, or profitablenesa of any oil, ges or other mineral well or sand in connection with which such report is used or relied upon.
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Form 50870
CORE LABORATORIES, Inc.
Petroleum Reservoir Engineering
DALLAS. TEXAS
Page 3 of 9
File___RF]1. 85
Well__Federal Dosvell No.
21-40-182
Reservoir Fluid SAMPLE TABULAR DATA
PRESSURE.VOLUME ViSCOBITY DIFFERENTIAL VAPORIZATION ® 175 °F.
roaaveE |- L] ll?‘_t??gm.lr" P .‘” O“: r LIBKRATED GAS SOLUTION GAS RELATIVE OIL
SASSISIUNCT | comeome | SFRmbUAGL | SFRDRGIALOL | VRAAT
5000 0.9602 1.452
4500 0.9656 1.460
4425 0.46
4000 0.9715 1.469
3835 0.44
3500 0.9780 1.479
3330 0.43
3000 0.9846 1.489
2850 0.42
2500 0.9920 1.500
2410 0.41 :
2210 0.40
2200 0.9973 1.508
2100 0.9989 1.511
2051 1. 0000 0.39 0 862 1.512
2032 1.0041
2002 1.0110
1940 0.39
1899 1.0360
1815 U. 40
1805 100 762 1,462
1704 i.0958
1570 0.43
1569 i87 675 1.421
1501 1.1798
1305 1,2989
1260 0.48
1245 301 561 1.367
1085 1.4902
970 0.52
950 400 462 1.319
900 1.7464
740 0.57
v = Volume at given pressure,

vs = Volume at saturation pressure at the specified temperature.
va = Residual oil volume at 14.7 PSI absolute and 60° F.

These analyses, opinions or interpretations are based on observations and material supplied by the cllent to whom, and for whose exclusive and confidential use,
this report i made. The interpretations or opinions expressed represent the best judgment of Core Leboratories, Inc. (all errors and cmiasiona excepted) ; but
Core Laboratories, Inc., and its offcers and employees, sssume na responalbility and make no warranty or reprementations as to the preductivity, proper cpers-
tion, o profitableness of any ofl, gas or other mineral well or sand in connection with which such report is used or relled upon.




Form 50870

CORE LABORATORIES, Inc.
Petrolewm Reservoir Engineering
DALLAS. TEXAS

Page_ 4 _ of 9

File_ RFL 85

Well__Federal Doswell No.
21-40-182
Reservoir Fluid SAMPLE TABULAR DATA

PRESSUREYOLUME ViecoSITY DIFFERENTIAL VAPORIZATION ® 175 °F.
TEsavar | ° ‘T;Tslm?r ® ;,;;": r. LIBERATED GAS SOLUTION GAS RELATIVE OIL
SE‘AEX%X-“‘%'}\‘:." i CENTIPOISES :s':‘:“'."m.& gs ;:"'-Dm"i-i "’i}‘ﬁ'.‘.“
735 2.1032
650 500 362 1.272
504 3.0194
451 0.70
405 3.7737
352 606 256 1.221
291 5.3454
155 698 164 1.170
82 749 113 1. 142
0 1.32 862 0 1.061

@ 60° F. = 1.000
Gravity of Residual Oil =

41.8° API @ 60° F.

v = Volume at given pressure.

vs = Volume at saturation pressure at the specified temperature.

ve = Residual oil volume at 14,7 PSI absolute and 60° F.

These analyses, opinions or interpretations are based on observations and material suppled by the client to whom, and for whose exclusive and confidential use,
this report je made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omiasions excepted); but

Core Laboratories, Inc., and its officers and employees, sseums no responsibility and make no warranty or representations as to the productivity, proper opers-
tion, or profitableness of any oll, gas or other mineral well or sand in connectica with which such report is used or relied upon.
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CORE LABORATORIES, Inc.
Pairoleum Reservoir Engimeering
DALLAS, TEXAS

Page_ 5 _ of 9

Well___Federal Doswell No.
21-40-182

SEPARATOR TESTS OF Reservoir Fluid SAMPLE

! FORMATION
SHRINKAGE VOLUME
SEPARATOR SEPARATOR SEPARATOR STOCK TANK STOCK TANK FACTOR, FA . SPECIFIC
PRESSURE. TEMPERATURE. | GAS/OIL RATIO | GAS/OIL RATIO GRAVITY, Va/Vs Ve/Vr GRAVITY OF
P8l GAVGE ‘r. "API @ 60° F. FLASKED GAS
See Foot Note (1) | Ses Foot Note {1} See Foot Note (2) | See Foot Note (3)

0 76 876 41.8 0.6435 1.554 1.0269

25 75 782 23 42.9 0.6707 1.491

50 74 724 45 44.2 0. 6859 1.458

150 73 600 135 44.4 0.6974 1.434

(1) Separator and stock tank gas/oil ratio in cubic feet of gas @ 60° F. and 14.7 PSI absolute per barrel of
stock tank oil @ 60° F,

(2) Shrinkage Factor: vesvs is barrels of stock tank oil @ 60° F. per barrel of saturated oil @.2051
PSI gauge and_175 __ °F.

(3) Formation Volume Factor: Vve/ve is barrels of saturated oil @_2051__ PSJ gauge and._ 175 °F. per
barrel of stock tank oil @ 60° F.

These analyses, opinions or interpretations are based on observations and materisl supplied by the client to whom, and for whose exclusive and confidential use,
this report i made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all ervrors snd omlasions excepted); but
Core Laboratories, Inc., and fts officers and employess, assume no responaibility and make no warranty or representations ss to the productivity, proper opera-
tien, or profitableness of any ofl, gas or other mineral weil or sand in ¢onnection with which such report is used or relfed upon.



Farm 53849

CORE LABORATORIES, Inc.

DALLAS. TEXAS

Page 6 of 9
File RFIL. 85

Compa.nyLo‘”rY: et al., Operating Account pormation Tocito

Well Federal Doswell No. 21-40-182 County . Rio Arriba
1 Field PettigrewA State New Mexico

HYDROCARBON ANALYSIS OF_Reservoir Fluid SAMPLE

DENSITY @ ¢0° F. " API MOLRCULAR
COMPONENT WEIGHT % MoL % cn:::f P;:l n?:n'lc ®eo*r. WEIGHT
Methane 5.70 31.98
Ethane 4.01 11.98
Propane 4.04 8.23
Iso-butane 0.75 1.16
N-butane 2.79 4,32
Iso-pentane 1.47 1.83
N-pentane 1.83 - 2.28
Hexanes 3.37 3.52
Heavier _176.04 34.70 0.8342 38.0 197
100.00 100. 00

Core Laboratories, Inc.
F. O. Reudelhuber

These analyses, cpinions or interpretations are based on observations and material supplied by the client to whom, and for whose exclusive and confidential use,
this report is made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted); but
Core Laboratoriss, Inc. and its officers and employees, assume no responsibility and make no warranty or represantations as to the productivity, proper opera-
tion, or profitableness of any oil, gas or other mineral well or sand in ¢connection with which such veport is used or relied upon,
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