CORE LABORATORIES, INC.
R&obuﬁcmfugmang
DALLAS, TEXAS
November 21, 1951

Lowry; et al.
Box 967
Farmington, New Mexico

Attention: Mr. Frank O, Grey

Subject: Core Anglysis
Federal L4-13-132 Well
Wildcat
Rio Arriba Cowmnty, New Mexlco

Gentlesmen:

Diamond conventional cores from the subject well in the Tocito forma-
tion have been sampled and quick-frozen by a representative of Lowry,
st al. and analyzsed in our Farmington, New Mexico laboratory. Results
>f analysis are presanted in tabular and graphical foram on the attached
Coregraph. Watar tase mud was used as the drilling fluid,

Shale and sandy shale analyzed from 6649 to 6675 feet are interpreted
tc be nonproductive due to low permsability.

Sand snalyred from 6675 to 6692 feet is interpreted to be essentially
0il productive. The productive capacity. average permeability times
thickness, is 2346 millidarcy-feet and the average permeability is 138
millidarcys, sufficient for a satisfactory oil rate upon completion,
The average residual oil saturation and calculated connate water satu-
ration are 15.1 and 25 per cent of pore space, respectively, within the
range of wvater-free, oil productive sands.

Sandy shale analyzed from 6692 to 6695 feet is interpreted to be es-

sentially nonproductive dus to low permeability; however, these three
feet show an increase in per cent water saturation and when a pressure
differential is applied across the formation they might possibly show
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some water-cut. It is recommended that completion be limited to the
sand from 6675 to 6692 feet,

The points indicated by an asterisk betwsen the dspths of §699 and
6705 fest are interpreted to be essentially nonproductive due to low
pemabihtﬁr.

Sand analyzed from 6706 to 6716 feet is interpreted to be very low ca=
pacity, oil productive; hcwever, due to the low capacity, it is doubt-
ful if any appreciable volumss of oil will be produced from this gsone.

Recovery figures for the zone, 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 LABORATORIES, INC.

1 \

J. D. Harris,
District Engineer

JHs 3r
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CORE SUMMARY AND CALCULATED RECOVERABLE OIL

ORE SUMMARY

PORMATION NAME TOCI'm
Q
oEPTH PLETY 6675.0-6692,0
% CORE RECOVERY 100
FEEY OF PERMEARLE PRODUCTIVE 17 O
rORMATION RECOVERED e
AVERAGE PERMEABILITY 138
MILLIDARCYS
CAPACITY — AVERAGE PERMEABILITY 236
X FEET PRODUCTIVE FORMATION
AVERAGR FOROSITY. PRRCENT 15.1
AVERAGE RESIDUAL OIL BATURA 15.1
TION. % PORE BPACK d
GRAVITY OF QIL. AP Om h2
AVERAGE YOTAL WATER SATURA. 27-3

TION, % PORE SPACE

AVERASE CALCULATED CONNATK 25
WATER SATURATION. % PORE SPACK

SOLUTION GAS.OIL. RATIO. 800
CUBIC PEET PER BARARL (1)

PORMATION VOLUME FACTOR--VOL- l w
YME THAT ONK SARREL OF STOCK
TANK Ol OCCUPIES (N RESERVOIR (1)

. Predicicn depeadssa! upon compiste isolation of sech divisien. Sirustural posifion of well. etal permeshie hiskuess
'ALCULATED RECQVERABLE OtL of ol and 4 of well be '

Y NATURAL OR GAS EXPANSION. 1,8
BOLS PER ACRE FOOT 12

INCREABE DUE YO WATER ORIVE. 277
BOLS PER ACRE FOOT

TOTAL APTER COMPLETE WATER L25
DRIVE. BBLS PER ACRE FOOT (3

CORE LABORATURIES, INC.

ore. ()QCB #Wmt)

(*) REFER TO ATTACHED LETTER

(1) REDUCTION In sagssuns raon  8SLIMA LA garumarion eazssure Yo Arugc'vnll};ocﬂmuslu.

(2} APTER REDUCTION FROM ORIGINAL RESERVOIR PRESSURE TO IERO POUNDS PER SQUARK INCHM.

(3} RESERVOIN PRISSUAR MAINTAINED BY WATER DRIVE AT Or Asove astimated oriainaL sarumarion sasssune.
(4) NO EETIMATE FOR GAS PHASE RESIRVOIRS

These ty > o inevr > are Dased on obsrvatioas and maserisls s pplied the clieat 0 whom, sad for whese enclusive and conlidential wee,
m-nmnmm.maummwwmmw omm....m (ull errere omissiens cutopaed ) bt
Coce Laborstories, lac. and s officers and emgiorest mmume no responsibility and make ao - e the o ey, i

unolnblcoulduvmlpmm-mcnlvda-adnceunﬂiuvwlwlnd.md\mmuundutdndupa

1

oy ha g



ROBERT MEAD
504 mmployers Insurance sSuilding
Dallas, Texas

I

BT R

venservatisn Commission
Fe Ue Box 871

fe, New Mexico

nis is to advise you tuat I am in agreement
g Ifleld rules proposed by the Lowry 0il

for the Pettigrsw-Tocito Field, Rio Arriba
Mew liexico.

Sincerely,
e
e

St 3 P

Aooert H. Mead

ZM | ;”a’/



CORE LABORATORIES, INC.
Petroleum Reservorr Engineen}g

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 o0il 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.

3 D Warnis g

J. D. Harris,
District Engineer
JDH:ma
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OILFIELD RESEARCH LABORATORIES

August 13, 1952

Lovrv 9@ 21 0 r&ainr Aasount

'%}:5.&3{’3

At bashed hereto are the results of feste made
or the foupr 2% ?etarv aore sammles taken Trom the
Federsl Loare, Yell Mo. h=11132, #lo Arriba Sounty,
Yew exlgn, and submitted o our laboratary on Auguat

“he reason vhy the rﬂwﬂle have zugh & low total
pratisn 12 the foa% thst thay have been eve

Cohn the veather Tor A““rﬂ clrately a yesr and that
asnt ware nob ﬂ?ﬁ?#?l? pesled,

'z»

Yory trvly yours,

CILEITLD w0 LAPORATORIZS

DLt hl
£
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OILFIELD RESEARCH LABORATORIES

Jompany _lLowry et sl Oversting Asqaount lLesse  Federal Well No. keli-132

100
Sample No., Desarintion
1 frown aeoarse grained miasanesue glightly oarbonageous gandatons.
2 Yrown goarge arainsd miozgenus elishtly aarbonaseous galasareous
randetonea.,
3 Brown aoarse grained miaszasove 2lishtly asrbonasecur sandstone,

L Brown aoaree grained rioaneove gandetone,



Oilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company _Lowry et a1 Onerating Aaasun¥ease  Federal Well No Ml
132
Sample Depth, Permeability Feet of Core - Peémeatzitlity
No. Feet Millidarcys Ft. ' Cum. Fi Ft.aI?CIIVI 3& .
|
1 : 8?. :
2 5.6 |
3 56,
I3 687,
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Oilfield Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Company. Lease___ Yaderal Well No.

Sample Depth, ,Hﬁocﬁdo Original Oil Saturation Oil Recovery Residual Saturation Volume of Water Effective Initial Fluid
No. Feet Porosity Percent Bbls./A. Ft, Percent Bbls./A. Ft, % Oil % Water | Bbls./A. Ft. Recovered Permeability, Millidercys |Proquotion Fressure
) § 17.4 15,1 204 0.0 <] 18,1 80,0 204 104 40,30 8
2 17,0 7.8 103 0.0 4] 7.8 86,8 105 wg.w @;M 18
A , il.6 148 00 ! 11,6 88,0 4 144 0. 8
i 39:8 CR 146 8:6 8 B4 | e | 1o 847 452,00 5

Fotest | g6 - oublc [sentimeter
@a.qawg of (water recovered at the time of meximun olil roscovery.
*Determined dy passing water thirough scaple which conteins resldual oil,




Qilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE vII
Company =Wy et al Overating A At rease. Fedoral Well No. 4wl
132
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
1l 52 » 500
2 14,900
3 2k, 800
3 22,400

Hote: vpm -4 parts per million,




CORE LABORATORIES, INC.
Petroleum Reservoir Ergx.'neen}g

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 K arnispg,

J. D. Harris,
District Engineer
JDH:ma



August 30, 1952

Lowry et al Operating isccount
£16 Fast Central Avenue
Albuguerque, New MNexloo

Gentlenen:
Attached hereto are the results of tests
made on ¢core sauples taken from the Federal lease,
Well No, 4-13-132, and subamitted to our laboratory
on Awgust 26, 1952,
very truly yours,

OILPIELD RESEARCP LABORATORIES

CLPswmm

9 c.c.



Oil Field Research Laboratories
RESULTS OF PERMEABILITY AND POROSITY TESTS

TABLE I A
e fis | : e :
Company Lo vy ﬂil Emeary Lease ng‘p“*ﬂ'}' Well No._{;'?g%-
i

Sample Depth, Permeability Feet of Core | Permeability Percent
No. Feet Millidarcys Capacity Porosity
R B ) Ft. Cum. Ft. Ft. x Md.
1|

; (e .

z$ 1? My 15' ?




1l Noo_ lw)3wli2

Results Tffentive Permeabllity Teats

Barmle ¥No, Fffeative
Perveability

RS Fou W TP ]

W M 1

Zalt Watep

9. 00
69,30
51e20
65,30

7
o

Frosh Watep

2140
35, 80
280,20
61.10




August 30, 1952

Lowry et al Uperating Account
£16 East Central Avenue
Albuquerque, Hew Mexleo
Gentlemens:
Attached hereto are Lhe resulis of tests
made on core samples taken from the Pederal Lease,
Well Ko, 22-4%-207, and submlitted to our laboratory
on August 26, 1952,
Very truly yours,
OILPIELD RESEARCH LABORATORIES
Carl L, Pate

CLPimm

9 ¢.C,



Oil Field Research Laboratories
RESULTS OF PERMEABILITY AND POROSITY TESTS

TABLE I A
_Lease Faderal Well No._ag__"t’"}"
207
Sample | Depth, Permeability Feet of Core Permeability Percent
No. Feet Millidarcys Capacity Porosity
Ft. Cum. Ft. Ft. x Md.
| |
1 ‘ 0,75 10,7
z ‘ Iﬂpv -
2 151, 17.3
Iﬁ?. -
b 11¢. 3.#. b
6 12. 16.3
7 37. 16.3
& :@o -




_Lowpy 041 ‘Jormoal

Leass _ Federal Well Ne.  22e48-207

Regulie of Effeative Parmeabllity Teats

Sarmle Ho. Effestive
?em’btuzy
#1131

81t Water

Im:
Iﬂ
.80

26.35

.30

13.33
Iom.

Fresh ¥atar’
Imn.
61 0
zg.ﬁe

1. 42
Tmp. -



OILFIELD RESEARCH LABORATORIES

Augu=t 13, 1952
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Jommany  loury et =

OILFIELLD RESEARCH LABORATORIES

Cperating hgoount lease  Federal Well No. 4eld=l?2

Samnle No,

Jesarintion

1

2

Hrown goarse

BDeawn asarne
gand e hons,

Braun asoarse

Brawun aoares

1.00
grained miocasesue
grained misaqeone

grained wiasneove

prained misaneoun

elizhtly sarhonagseous gandatone.

alizhtly aarbonasosous onlaareouve

glishtly asrbhonasesug sendstone,

sanletone,



Oilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS
TABLE I

Company

Well NO.—m‘
132
Sample Depth, Permeability Feet of Core e Permeability
No. Feet Millidarcys Ft. Cum. Ft. ch.a;;acﬁ}é .
1 | 87.
2 8.6
4 687,
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Qilfield Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Lease Well No.

Sample Depth, Effective Original Qil Saturation 0il Recovery Residual Saturation Volume of Water ,.mﬂmoﬁ?m. ) . HcEwH Fluid
No. Feet Porosity Percent Bbls./A. Ft, Percent Bbls/A. Ft. % Oil % Water | Bbls./A. Ft. Recovered Permeability, Millidareys | Produetion T
w., “.ﬂ%‘ ﬂa t“ § @ ﬁ@ Q Fa tk- % i@ § Pg g#g ﬁ
8 17,0 7,8 108 6.0 0 7.6 | %8B 106 807 y,m, ‘M aa
; o 11.8 3148 0.0 118 84,0 & 144 *

38 Bud 1% 0.0 8 e B3| 1% 847 852,00 s
Kotes: oo - eubl ¢ contimeter
s Jolume of wWater recovered at the time of maximum oil rogovery.
*Deternined by prasing wetsr through aﬁmﬁa whioh esnielns ros

fdual oil,




Qilfield Research Laboratories
RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VI
Company Lowry et 8l Overatlng Agaount rease Frodarsl Well No.2wlle
132
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
i 52y 500
2 14,900
k 22,008

Ketet: wom « narte ner million,




OILFIELD RESEARCH LABORATORIES

August 13, 1952

Lowry et al Operating Account
616 East Central Avenue
Albuguerque, New Mexigo

Gentlemen:

Enologed herewith 1s the report of the
analysis of the 38" Rotary gore samples taken
from the Federal Lease, Well No. 22-45.207,

- Rlo Arriba County, New Mexlieo, and submitted
to our laboratory on August 4, 1952,

Very truly yours,
(:ffgzzgij RFSffﬁ?;;LAEGRATGRIES
Jarl L. Pate

CLP: b1
9 g.c.



LOWRY et al OPERATING AQCOUNT
JORE ANALYSIS REPORT

EDERAL LEASE ' WELL NO. 22-45-207

RIO ARRIBA COUNTY, NEW MEXIQ0

OILFIFLD RESEARCH LABORATORIES
CHANUTE, XANSAS
AUGUST 13, 1952




Oil Field Research Laboratories

GENERAL INFORMATION & SUMMARY

22-45-207

Well No,

t
Company. Lom et al Operating AOGQQX} Lease Federal
Location SW %9 SE &;

Section 10 Twp 26H Rge 6w County. Rio Arriba

Name of Sand

Top of Core

Bottom of Core

Top of Sand

Bottom of Sand

Total Feet of Permeable Sand

Total Feet of Floodable Sand

Distribution of Permeable Sand:

Permeability Range Feet

Millidarcys
0 -1 2,25
1 -2 1.00
2 -4 3. 00
I & above 2.85

Average Permeability Millidarcys

Average Percent Porosity

Average Percent Oil Saturation

Average Percent Water Saturation

Average QOil Content, Bbls./A. Ft.

Total Qil Content, Bbls./Acre

Average Percent Qil Recovery by Laboratory Flooding Tests
Average Qil Recovery by Laboratory Flooding Tests, Bbls./A. Ft.
Total Oil Recovery by Laboratory Flooding Tests, Bbls./Acre
Total Calculated Oil Recovery, Bbls./Acre

Packer Setting, Feet

Viscosity, Centipoises @

A. P. 1. Gravity, degrees @ 60 °F

Elevation, Feet

stath8W Mexigo
Tooito i
6643,00
6662.00
6643.95
6662.00

9.10

11.55

Cum. Ft.

68.27
11.02
35.66

22.83
305.
5,792,
8.61
95.
1,103,
2,200,



OILFIELD RESEARCH LABORATORIES

-Pm
An 01l basge mud wasg used as a oiroulating fluld in the coring 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 medlum grained micaceous calcareous sandetone.
6647.75 - 6649.65 - Dark fine grained micaceous oaloarecus sandstone.
6649,65 -~ 6650.60 - Dark fine grained miosseous ocalocareous shaley eandstone,

6650,60 - 6653.45 - Dark ooarse gralned micageous saloareous sandstone
gontaining a vertical fracture.

6653.45 - 6655.35 ~ Hard calcareous shaley sandstone,
6655.35 - 6659.15 - Brown medlium grained mloaceous calosreous sandstone.

6659.15 = 6662,00 - Brown to dark medium grained miocaceoue calgareous
sandstone.

Coring was started at a depth of 6643.00 feet in sandy limestone
and completed at 6662.00 feet in medium grained micaceous saloareous
sandstone. Thls core shows a total of 19.00 feet of formation containing
oll. For the most part, the pay is made up of flne to medlum gralned

mloaceoue galgareous sandstone.

PERMEABILITY

For the sake of distribution, the core was divlided into three seo-
tions. The weighted average permeabllity of the upper, middle and lower
geotions 1is 1.10, 214.74 and 1.92 millidareys respectively; the overall
average being 68.27 (See Table II). By observing the data given on the
soregraph, it 1s noticeable that the sored section hag a very irregular
permeability profile and sontains a very loose zone in the mlddle of the

gand section.



OILFIELD RESEARCH LABORATORIES
_3..

The sand in this core shows a fair welghted average percent oil
saturation, namely, 35.65. The weighted average percent oil 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 is 24,75, 19,30 and 22,29 respectively; the
overall average being 22.83 (See Table IV), This gives an overall
welghted average total fluid saturation of 58,49 percent, This low
total fluid saturatlon 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 chlorlde content, The results of these tests are
given in Tables VII and VIII, From the data given in these tables and
on the coregraph, 1t 1s notlceable that the sand has a very irregular
chloride content,

The welghted average oll content of the upper, mlddle and lower
sectiong is 266, 511 and 271 barrels per acre foot respectively; the
overall average being 305. The total oil content, as ghown by this

core, 1is 5,792 barrels per acre (See Table IV),

- LABORATORY FLOODING TESTS

The sand in this core responded fairly well to laboratory flooding
tests, as a total recovery of 1,103 barrels of o0ll per acre was obtalned
from 11,55 feet of sand., The weighted average percent oll saturation
was reduced from 32,30 to 23.69, or represents an average recovery of
8.61 percent. The weighted average effective permeability of the samples
is 4,65 millidarcys, while the average inltial fluld production pressure

is 31.3 pounds per square inch (See Table VI).



OILFIELD RESEARCH LABORATORIES
By observing the data given in Table V, you will note that of the

20 gamples tested, 12 produced 01l and water. This indicates that
approximately 60 percent of the sand represented by these samples is
floodable, The tests alsé 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 synthetic brine of approximately 25,000 parts per
million, calculated as common salt or sodium chloride, was used to flood

out the sand samples,

CONCLUS ION

On the basis of the above data, it is evident that a total recovery
of 2,200 barrels of oil per acre, 1,800 barrels per acre by primary
production and 400 barrels per acre by secondary recovery, can be
obtalned from the area represented by thils core by efficlent developing
and operating practiges, In calculating this recovery, an allowace
was made for oll lost during coring,

The principle drawback of this core is the fact that it has a wlde
variation in permeabllity and a low percent porosity, The fact that
the oll carries so much gas in solution is another factor that greatly
reduces the volume of recoverable oil in place, Chances are, pressure
maintenance, (the injection of the gas, produced along with the oil,
back into the pay zone), will recover almost as much oll as would be
expected bv a combination of primary productlon and water-flooding,

Furthermore, this method would be less expensive,



Qilfield Research Laboratories
RESULTS OF PERMEABILITY TESTS

TABLE 1
Company _Lowry et al Operating Acct. rLease Federal Well No.22=l45=
207
Sample Depth, Permeability Feet of Core | Permeability
No. Feet Millidarcys Ft. Cum. Ft. F(i.ap:cﬁsé .
1 A643,15 Imp, 0.95 0,95 0.00
2 A644,00 | Imp, 0.55 1.50 0.00
3 5545,00 0.99 1.00 2.50 0.99
4 6546 ,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 Tmp, 1,15 6.65 0,00
8 6650,00 Imp, 0.95 7,60 0.00
9 6651, 00 229, 0,90 8.50 206,00
10 6652, 00 126, 1,00 9,50 126,00
11 6653,00 295, 0,95 10,45 280,00
12 A654 ,00 Imp, 1.05 11.50 0,00
13 6655,00 Imp; 0.85 12,135 0.00
14 £656,00 Imp, 1.15 13,50 0.00
15 6657,00 2.9 1,00 14,50 2,90
16 6658,00 Imp. 1,00 15,50 0.00
17 6659,00 3.4 0.65 16.15 2.21
18 6650,00 0.4 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
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Oilfield Research Laboratories

RESULTS OF LABORATORY FLOODING TESTS

TABLE V
Lease_ . ¥aderal Well No.

Sample Depth, Effective Original Oil Saturation 0Qil Recovery Residual Saturation Volume of Water Effective Initial Fluid
No. Feet Porosity Percent Bbls./A. Ft. Percent Bbls./A. Ft. % Oil | % Water | Bbls/A. Ft. Recovered Permeability, Millidareys | Pro e T
1 6643.15| 5.8 47,7 215 0.0 0 49.7 27 .3 215 0 Imp. 507
2 6644 .00 8.9 38,4 224 1.6 11 30.8 55,9 213 1 0.048 50
3 6645 ,00 9.6 28.4 212 7.0 52 21 .4 50.8 160 1 0,039 50
4 6846,00 9.7 39 .4 296 11,28 84 28,8 54,0 212 5 0,146 30
5 6647,00| 10.7 28,7 238 0.0 0 28,7 45.9 238 o Imp. 50F
8 6648,00 12.3 46.4 443 0,0 ) 46,4 25,8 443 ) Imp. 8507
7 6649 ,00 9.3 26 4 191 0.0 0 26.4 45,4 .| 191 0 Imp. 50#
8 6650 .00 8.4 35,8 230 0.0 0 35,8 40.0 230 0 Imp. 50F
9 8651.00| 19.1 26,8 397 10.0 148 16.8 68,5 249 99 24,50 5

10 | 6652,00| 13.1 36,7 374 16.1 164 - 20,6 85.5 210 17% 11.30 18

11 6683,00] 20.7 w 44 .4 714 20,2 385 24.8 83,4 389 92 17.90 5

12 66%4.,00; 6.4 48,9 24% 0.0 0 48.9 30.0 243 ) Imp. 507

13 6655,00, 5,2 28.1 118 0.0 0 29.1 68,2 118 0 Inp. 50#

14 6656,.00, 13.9 33 .0 356 10,2 110 22.8 80.0 246 42 1.19 | 20

15 | 66587.00, 13.8 34.0 356 8.5 68 29.5 57.8 288 3 0.202 50

16 6658, 00 9.7 31.7 239 2.9 22 28,8 49 .3 217 1 0.030 50

17 6659.00 17.4 27,2 367 5.8 70 22,0 59 .4 297 a3 1.78 20
18 6660.00; 1l.4 30 .3 268 5.1 45 25,2 42.2 283 8 0.176 50

19 6661.00| 9.0 26,0 182 .9 33 21.3 41,5 149 5 0.202 50
20 - 8661.55 3.8 42,0 124 0.0 0 42,0 25,0 124 0 Inp. 50y

Notes: co¢o¢ - cubic centimeter _
¥ « Yglume of water recovered|at the time of maximum ¢1)l reco Hw ,
** - patermined by passing water through sample whish still aeuma ns regidual oil,
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Oilfield Research Laboratories

RESULTS OF WATER DIFFERENTIATION TESTS

TABLE VIl
Company LOWTXY et al Operating Acct. 71eae Federal ,WalNa22545-
Sample Depth, Chloride Content Percent Water Saturation
No. Feet of Brine in Sand Connate Drilling & Total
ppm Foreign
1 66473,15 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 6556.00 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: ppm =|parts per milllon,




Oil Field Research Laboratories

SUMMARY OF WATER DIFFERENTIATION TESTS

TABLE VIII
Company_ LOWTY et al Operating iAcct. ;... Federal Well Nogzz*_gg:
e et ot Brine in Sand Connate Water N Crting &
ppm Foreign 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 - parts per million,



CORE LABORATORIES, INcC.
Petroleum 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 of the solution 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.



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.

Frtrtecloitioan_

F. O. Reudelhuber,
Division Engineer

FOR:ma



Form 69386 -

CORE LABORATORIES, Inc.

Petroleum Reservoir Engineering
DALLAS, TEXAS

Page_ 1 of 9

File RFL 85

Company L.owry, et al., Operating Account Date Sampled August 19, 1952

Well Federal Doswell No. 21-40-182 County Rio Arriba

Field Pettigrew State New Mexico

FORMATION CHARACTERISTICS

Formation Name Tocito

Date First Well Completed July ,1951

Original Reservoir Pressure 2197 PSI @ __-100 _ ft,

Original Produced Gas-Oil Ratio 1400 cu. ft./bbl.
Production Rate 250 bbl./d.
Separator Pressure and Temperature 25 PSsI, °F.
0il Gravity at 60° F. 42 ° API

Datum 100 ft. subsea

Original Gas Cap

WELL CHARACTERISTICS

Elevation 6561 Feet K. B,

Total Depth 6761 ft.

Completion Depth 6705-25 ft.

Tubing Size and Depth 2.5 in.to __6720 ft.

Productivity Index bbl./d./PSI @ bbl./d.

Last Reservoir Pressure 2060  PSI @_6603 _ ft.
Date August 19 , 1952
Reservoir Temperature 175 °F. @ 6603 ft.
Status of Well Shut-In 90 Hours
Pressure Gauge Amerada (Lowry)

Normal Production Rate 250 bbl./d.
Gas-0il Ratio 1100 cu. ft./bbl.
Separator Pressure and Temperature 25 PSI, °F.
Base Pressure 15,0256 PSI Abs.

Well Making Water None % Cut

SAMPLING CONDITIONS

Sampled at 6603 Feet K.B, *

Status of Well Shut-In 90 Hours
Gas-0il Ratio cu. ft./bbl.
Separator Pressure and Temperature PS1, ° R,
Tubing Pressure 1050 PSI
Casing Pressure _1590 PSI

Core Laboratories Engineer WTL

Type Sampler Perco

REMARKS:

* Necessary point of sampling due to

presence of water



Form 54801

CORE LABORATORIES, Inc.

Petroleum Reservoir Engineering
DALLAS. TEXAS

Page__2  of 9

File__ RFL 85

Well__Federal Doswell
No. 21-40-182

VOLUMETRIC DATA OF _Reservoir Fluid SAMPLE

1. Saturation pressure (bubble-point pressure) —2051 PSI@_175 °F.
2. Thermal expansion of saturated oil @ 2000 PSI — V@75 ° F'= 1.05973
V@ 76 °F.
3. Compressibility of saturated oil @ reservoir temperature: Vol./Vol./PSI:
From 5000 PSI to 4000 pSr— _11.65 x 1076
From 4000 PSI to 3000 PSI— _13.34x 107%
From 3000 PSIto 2051 PSI = _16.20 x 10'6
4. Specific volume at saturation pressure: cu. ft./# 0. 02432 @_1715 °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 interpretations or opinions expressed repruent the best judgment of Core Laboratories, Inc. (all errors and omiséions excepted); but
Core Laboratories, Inc¢. and its officers and P bility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any oil, gas or other mineral well or md m connectlon with which such report is used or relied upon.




Form 50870

CORE LABORATORIES, Inc.
Petroleum Reservoir Engineering
DALLAS. TEXAS

Page_ 3 of 9

File__RFEFI. 85

Well__Federal Doswell No,
21-40-182
Reservoir Fluid SAMPLE TABULAR DATA

PRESSURE.VOLUME VISCOSITY DIFFERENTIAL VAPORIZATION @ 175 °F.

T ESSuURE . REliszéON'BF o °IL° LIBERATED GAS SOLUTION GAS
T SERERST | et | SRbCOE | SRamOR | "VHRET
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 0.40

1805 100 762 1.462
1704 1.0958

1570 0.43

1569 187 675 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.
ve = Residual oil volume at 14.7 PSI absolute and 60° F.

These analyses, opinions or interpretations are based on observations and material aupphed by the client to whom, and for whose exclusive and confidential uu.
this report is made., The interpretations or opmlons expressed represent the best j t of Core L jes, Inc. (all errors and omissions excepted) ;
Core Laboratories, Inc., and its officers and )} ibility and make no warranty or representations as to the productivity, proper oporl
tion, or proﬁuhleneu of any oil, gas or other mmeu.l "well or uand in connection with which such report is used or relied 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

DIFFERENTIAL VAPORIZATION @ |75 °F.

PRESSURE.VOLUME vIisCosITY
PRESSURE o RElL';';lONS OF OIL.
P81 GAUGE . °F., @ 17 5 °F.. LIBERATED GAS SOLUTION GAS RELATIVE OIL
e Al R CEnTiPolsEs | OF RESIDUAL OIL | OF RESIDUAL OIL VIR
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.
vs = 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 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 Laboratories, Inc., and its oficers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.



Form 54802

CORE LABORATORIES, Inc.
Petroleum Reservoir Engineering
DALLAS, TEXAS

Page 5 of 9

File_ RFL 85

Well__Federal Doswell No.
21-40-182

SEPARATOR TESTS OF Reservoir Fluid SAMPLE

SHRINKAGE F?IRO'IJ.GLIgN
SEPARATOR SEPARATOR SEPARATOR STOCK TANK STOCK TANK FACTOR, FACTOR. SPECIFIC
PRESSURE, TEMPERATURE. | GAS/QIL RATIO | GAS/OIL RATIO GRAVITY, Vr/Vs Vs/Vr GRAVITY OF
P81 GAUGE °F. "API @ 80O°F. FLASHED GAS
See Foot Note (1) | See Foot Note (1) See Foot Note (2) | See Foot Note (8)
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: va/vs is barrels of stock tank oil @ 60° F. per barrel of saturated oil @_2051___
PSI gauge and__175  °F,

(3) Formation Volume Factor: vs/ve is barrels of saturated oil @_2051 _PSI gauge and_175_°F, per
barrel of stock tank oil @ 60° F.

ad

These analyses, opinions or interpretations are based on observations and material supplied by the client to whom, and for whose ive and tial use,
this report ie made. The interpretations or opinions expressed represent the best judgment of Core Laboratories, Inc. (all errors and omissions excepted) ; but
Core Laboratories, Inc., and its officers and employees, assume no responsibility and make no warranty or representations as to the productivity, proper opera-
tion, or profitableness of any oil, gas or other mineral well or sand in connection with which such report is used or relied upon.




RELATIVE VOLUME: V/Vs

CORE LABORATORIES, INC. Page 71 of 9
Petroleum Reservoir Engineering )
DALLAS, TEXAS File RFL 85
PRESSURE-VOLUME RELATIONS OF RESERVOIR FLUID
Company Lowry, et al,, Operating AccountFormation Tocito
Well Federal Doswell No. 21-40-182 County Rio Arriba
Field Pettigrew State New Mexico
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GAS LIBERATED: STANDARD CUBIC FEET PER BARREL OF RESIDUAL OIL
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CORE LABORATORIES. INC.
Petroleum Reservoir Engineering ?Cllge 8 of _9
lo__ RFL 85

DALLAS, TEXAS
DIFFERENTIAL VAPORIZATION OF RESERVOIR FLUID

CompanyL.owry, et al., Operating Account Formation Tocito

Well __Federal Doswell No., 21-40-182 County_ ___ Rio Arriba

Field Pettigrew State New Mexico
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VISCOSITY: CENTIPOISES
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CORE LABORATORIES. INC.

Petroleum Reservoir Engineering
DALLAS, TEXAS

VISCOSITY OF RESERVOIR FLUID

Page 9 of 9

File RFL. 85

PRESSURE: POUNDS PER SQUARE INCH GAUGE

Tocito
Well Federal Doswell No, 21-40-182 County Rio Arriba
Field Pettigrew State New Mexico
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ADONRSS ALL Dellss, Tonss ADORESS ALL
CORMEPORDENCE TO pre—
2. 0. pOX B8 oetﬁhr 7, 1952 &@ SOUTH NASKELL

File No, LO-790

Lowry 0il Company
€16 East Central Avenue
Albuquerque, New Mexico

Attention: Mr. A, F. Holland

Subjeoct: Porosity Determinations
Tocito Sandstone Reservoir
Federal 22-45-207
Federal 4-13-132
Pettigrew Tocito Field
Rio Arriba County, Rew Mexico

Gentlamen:

You will find enclosed the results of the porosity determinaticns on 39 samples
of cores from the Tocitc Sandstone Reservoir in the Federal 22-45-207 and the
Federal 4~13-132 Wells in the Pettigrew Toeito Field. The samples used for the
measurements were drilled samples of approximately 3/4i of an inch in diameter
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 from the Federal 22~.5-207
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 indicates the sample numbers.

2. The mecond 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
iype porosimeter,

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

Number of Porosity
Well . ~Samples
Federal 22-/5=-207 19 11.4
Federal 4-13-132 20 13,0

Combined 39 12,2



Dedvolaum Productisn Laboralories, Inc.

File No. LO-790

opportunity to be of service to you and hope that

We sincerely aprreclate this
serve you again in the future.

we may have the opportunity i~
Yours very truly,

Laboratory Manager 5
.

HSDeyo: gad
Enclosures

-2



Detrodsssws Production Ladoradories, Tnc.

DALLAS, TEXAS
POROGITY DEIERMINALIONS
Company: ___ Lewry Q41 Compeny Date: __Qotober 7, 1932
Well: _Federal 22-45-207 File No: 10-79Q
Reservoir: Tocito Sapdstone County: __Rio Arribe
Field: _Pettigrew Tocite State: ___New Maxico
Sample Depth Porosity
Buaber Bt &

2 €6.3.5 6.1

3 6644,.5 13.0

4 (645.5 6.4

5 6646.5 8.9

6 . 6647.5 9.9

7 6648.5 9.5

8 6649.5 10.9

9 6650,5 10,7

10 6651.5 18.1

11 6€52.5 16,6

1z 6653.5 18.3

13 6654.5 7.0

1 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 1.5

20 6661.5 7S |

Arithmetic Average 1.4 Table I



Company: _ Lowry 0il Company Date:__Qctober 7, 1252

Wells _ Federal /-13-132 File No: ____ LQ=790
Reservoir: _Tocito Sapdetoge County: __ Rio Arriia
Field: Pertdorew T clto | State: ____Ne. Mexicg
San-le Dent: Porosity
Numbe > Fed —(z)

27 6€75.5 7.0

28 6676, 5 | 5.2

29 6677.5 7.3

20 €678, 5 6.5

31 £79.5 13.2

22 €(EC.5 9.9

33 €£€81,5 18.4

34 €€82,5 17,2

35 €683.5 15,5

36 6684, 5 9.8

27 €685.5 15.7

3e" €686,5 18.1

39 ' (6875 8.9

43 €488,5 17.5

41 6689, 5 21.3

42 6690, 5 21.3

43 6691.5 16,6

44 6692, 5 8.0

45 6693, 5 13.4

W 6694.5 —tad

Arithmetic Average 13,0 Table II

-4



Peralenm Production gm;inee/u’ay Co.

Reservoir and Engineering Analyses

P. O. BOX 4111 April 22, 1953 ‘ FILE NO.
TULSA, OKLAHOMA 10-853

Lowry 0il Company
616 East Central Avenue
Albuquerque, New Mexico

Attention: Mr, A, F. Holland

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

Gentlemen:

The following pages present the resulis of the routine permeability 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 selected in the field
by a representative of the Lowry 0il Company, sealed in cans, and submitted 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. Vertical permeability measurement on a full size section of core.
2. Porosity measurement on the full size section of core used in Test 1 above,

3, Horizontal permembility measurement on a 1% inch diameter plug drilled
from the original full size section of core,

4o 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 increasing
depth, A summary 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,



Petrolevm Production gn;inminq Ce.

File No, L0O-853

3. The next column gives the lithology of the samples.

Le The fourth column of figures lists the vertical permeabllities to air
as measured on the full size core section, These values range from
a minimum 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 size
core section, These values vary from 4.3% to 23.2% and average 11,7%.

6. Permeabilities to air as measured on the 1% inch diameter horizontal
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 1.6 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
L,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 to you and hope that
we may have the opportunity to serve you again in the future,

Yours very truly,

HSDeyo: gad
Enelosures

o



ADDRESS ALL
CORRESPONDENCE TO
P. O. BOX 2856

Peirolesm Produclion Laloraloried, Inc.

TELEPHONE Vlctor-0871

Dallas, Tewas
April 21, 1953

ADDRESS ALL
SHIPMENTS TO
407 SOUTH HASKELL

File No, L0O-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 samples 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,

Bt bt

Enclosures



Peiroleum Production Laboraloried, Inc.

DALLAS, TEXAS

ROUTINE PERMEABILITY AND POROSITY DETERMINATIONS

Cqmpany: —Lowry 0il Company

Wéll:v

Regervoir:

Field:

Federal 24-50-197

Toeito Sandstone

Pettigrew Tocito

Date: April 22, 1933

File No.: __10-853

County:

Rio Arriba

State:

New Mexico

Lull Size Core Analysis

Plug Analysis

g:ﬁﬁii ?;ﬁf? Desciiption Vertical Horizontal
Formation Permgizility Porosity Penmei%ility Porosity
(md. ) (%) (md. ) (%)

1 6604,2=04.7 vy fg cal ss 0,01 5.7 0,10 762
2 6604, 7-05,2 shy 1s - dense 0.04 hed 0,25 Le7
3 | 6605,2-05,7 | shy 1s - dense 0,05 6.2 0,22 5.6
4 6605,7=-06,2 shy 1ls - dense 0,05 8.7 0,26 703
5 6606, 2-06,5 sdy shy 1s - dense 0.03 A 0,11 7.8
6 | 6606,5-06,7 | sdy shy 1s - dense *0, 04, #6,1 #3##0,06 6.0
7 6606,7-07.2 shy 18 - dense 0,03 8,0 0,10 6.5
8 6607,2-07,6 | vy £g shy cal ss 0,04 9.8 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 ##%0,35 12,5
11 6608,3-08.5 vy fg shy ss 0,06 12,7 0,41 11,0
12 6608, 5-09,0 fg shy ss 0,08 10,5 0p42 11,0
| 13 | 6609,0-09,5 | vy fg shy sg 0,05 10,4 0024 11,5
14 | 6609,5=-10.5 vy fg shy ss-fracturefl 8.1 11,9 0,38 13.5
15 6610, 5-10.8 fy shy ss 0,07 10,2 0,20 13,0
16 6610,8~11,0 vy fg shy cal ss #0,04 %6,3 ¥%%0,07 6,2
17 | 6611,0-11.5 vy fg shy cal ss 0,43 7.0 0.23 9.3
18 6611, 5-11,9 fg shy ss %#0p32 7.3 0,17 7.7

ol




Peiroleum Production Laboraloried, Inc.

DALLAS, TEXAS

ROUTINE PERMEABILITY AND POROSITY DETERMINATIONS

File No, L0-853

Full Size Core Analysis Plug Analysis
Sample Depth Description
Number (Frt.) of Vertical Horizontal
Formation Air Air
Permeahllity Porosity [Permeability Porosity
(md.) (%) (md.) (%)
20  16612,2-12,7 | fg ss *14, *18,2 46 19.0
21 6612; 7-'13. O fg_SS Oo 71 J_-?o 8 10 219 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/, 6613,9=14.2 fg as .18 22,0 778 23.1
25 6614.2=-14.5 | £& ss 335 21.5 981 22,1
26 6614..5=15.0 fg sl shy ss 221 20,2 821 23,8
27 6615,0-15.4 | fg ss Q.2 18,6 247 21,6
28 6615,72-15.8 fg as 2.1 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 11.7 146 12,6

Note:

In the two columns falling under 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 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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GASOLINE PLANT CONSTRUCTION CORPORATION

May 19, 1953

Lowry 0il Company
616 East Central Avenue
Albuquerque, New Mexico

Attentieh: Mr, A, F. Holland
Gentlemen:

In aceordance with your request we herewith submit our report on
the economice of a compressor plant in your Pettigrew~Tocito Field, Rio Arriba
County, New Mexico, comprising the following described exhibits:

Exhibit "A" - Assumed gas analysis.

"g" . Assumed gas and oil flow schedule,

G ~ Annual revenue for three types of plants,

#DM" -~ Plant cost estimates.

"E® -« Average dally production,

"F" = Operating costs.

"G" - Income before depreciation, income tax, etc.

"H" = Casinghead gas gathering system layout,

"I" « Flow diagram for compressor plant with compression
gasoline recovery,

BJ" =« Flow diagram for compressor plant with maximum 12#
gasoline recovery,

"K" -« Flow diagram for compressor plant with crude
stabilization for meximum butane recovery.

"Lt o Unit priess used,

We have analyzed the economics for three types of plants that ecould
be installed. Plant I would be the minimum installation possible to compress
the gas to the 500# El Paso Natural gathering system. This plant would also
contain equipment to stabilize and racover 12# vapor pressure gasoline which
would be produced by compression, This 12# gasoline could be added to the
crude oil from the field,

Plent ITI would be the same as Plant I except that a refrigeration
upit would be added to recover substantially all of the 12# gasoline that is
in the casinghead gas. This process would strip the gas to such an extent that
there would be no liquid production payments possible from E1 Paso Natural's
plant, In the case of Plant I the residue gas would be rich enough that El Paso
Natural would make payments for liquid production recoveries. The income reali-
ged from Plant II would be greater than from Plant I because of the fach that
Lowry would retain all of the 12# gasoline insteed of being paid only a portion
of it by El Paso Natural,



GASOLINE PLANT CONSTRUCTION CORPORATION

Lowry 0il1 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
income is shown before depreciation, income tax, ete, In order to show the
total income we have assumed a plant salvage value of 40%, which we belleve
conservative for this type of plant,

Our gtudy indicates that a plant with the crude stabilization unit
would produce the greatest income, This is, of course, 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 a slight additional
cost when operating under the proposed conditions,

Exhibit "L" shows the various unit prices and other data used in
this study,

If there is any further information which we can supply in this

regard we will be hsppy to do so. We appreciate the opportunity of submitting
this report and look forward with pleasure to serving you further,

Yours very truly,
GASOLINE PLANT CONSTRUCT]ION CORPORATION

MO

Johp C, Breaker, Vice~President




GASOLINE PLANT CONSTRUCTION CORPORATION

ASSUMED GAS ANALYSIS

Average Separestor Vent Composition
@ 20 psig, 48°F, on April 13, 1953

(Federal #22.45.207 & 19=34=157)

Component Mol % GPM
602 # €1 69,58 -
Co 15,26 -
C3 8,96 _2.459
i CA 1.29 0.421 iy
Gy, 2.7 0.854
iCs 0.69 0,252
CS 0.41 0,148 ¢¢
Cet 1,10 0.466
100.0C 4,600
Eztimated Separater Vent Composition
in GPM @ 20 psig, 48°F
1954 25355 2936 1957 1958 1959
C3 20459 2.459 2.459 2.459 2,459 2.459
Cy 1.275 1,192 1,108 1.024 0.941 0,857
Csf 0,866 0,809 0.743 0,697 0.640 0,584
4. 800 4,450 2.320 4. 180 4,040 3.500

ELEIBIT wgn



Year

1954,
1955
1956
1957
1958
1959
1960

GASOLINE PLANT CONSTRUCTION CORPORATION

ASSUMED GAS AND OIL FLOW SCHEDULE

Gag
MOF /D

2,500
3,750
4,C00
4,000
2,800
1,300

700

BBL/D

011

1,200
1,130

EXHIBIT wBe

790
620
420
240
140

Gas/0il

=
5
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GASOLINE PLANT CONSTRUCTION CORPORATION

ANNUAL REVENUE FOR THREE TYPES OF PLANTS

Flant I: Compression only,

Jear Sales Gas El Paso Prods. 124 RVP
1954 & 89,790 $ 14,965 $ 25,550
1955 134,685 21,535 35,405
1956 144,175 21,900 35,405
1957 144,175 20,440 32,850
1958 101, 470 13,505 21,170
1959 51,465 5,840 8,760
1960 27,740 3,650 5,110

Plant II: Compression plus Refrigeration

1954 $ 94,535 $ 42,340
1955 141,620 59,130
1956 151,475 58,765
1957 151,475 54,385
1958 105,850 35,040
1959 53,655 14,965
1960 28,835 8,760

Plant III: Compression plus Absorrption-Crude Stebilization

1954, 90,520 111,325
1955 139,065 126,655
1956 150,015 108, 405
1957 150,380 9,y535
1958 104,755 61,685
1959 52,195 29,200
1960 28,105 17,155

EXHIBIT nCw

Total §/Year

$ 130,305
191, 625
201,480
197,465
136,145
66, 065

6,500

§ 959,585

$ 136,875
200,750
210,240
205, 860
140,890

68, 620

Bow

201,845
265,720
258,420
244,915
166,440

81,395

45,260
1,263,995



GASOLINE PLANT CONSTRUCTION CORPORATION
PLAMT COST ESTIMATES

Plant I - Compressor Plant with Compression Gasoline Recovery

Gathering System

Compressor Plant, 1250 HP @ 230,00
Generator Units, 2 = 25 KU
Gasoline Recovery and Storage
Miscellaneous

$ 40,000
287,000
10,000
25,000
10,000

¢ 392,000

Plant II - Compressor Plant with Refrigeration Unit for maximum 12# Gasoline

Recovery

Gathering System

Compressor and Refrigeration Planmt, 1320 HP @ 230,00
Generator Unita, 2 = 40 Kif

Gasoline Recovery and Gas Dehydration Units
Miscellaneous

Plant III - Compressor Plant with Crude Stabilization

Gathering System
Compresscr Plant
Generator Units, 2 = 40 KW
Crude Stabilization
Gasoline Absorption Unitv
Miseellianzous

EXHIBIT nDn

¢ 40,000
303,000
14,000
50,000
15,000

$ 422,000



Plant
Year

I 1954
1955
1956
1957
1958
1959
1960

IT 1954
1955
1956
1957
1958
1959
1960

III 1954
1955
1956
1957
1958
1959
1960

GASOLINE PLANT CONSTRUCTION CORPORATION

Sales Gas

MCF/D

2,235
3,350
3,59
3,590
2,530
1,175

632,

2,355
3,530
3,770
3,770
2,635
1,225

658

2,255
3,470
3,740
3,745
2,610
1,190

AVERAGE DAILY PRODUCTION

* El1 Paso Products

LPC~Gal/D 26f-Gal/D

634
934
967
934
634
267
167

440
€20
620
560
360
160
100

Plant 12# Gaso,
Gal/D

1,165
1,615
1,615
1,500
267
400
233

1,935
2,700
2,680
2,480
68,
400

12# Crude Vol,
Increagse

5,080
5,780
4,950
4,320
2,815
1,333

783

¥ Portior of recovered products for which Lowry would receive payment,

EXHIBIT wE®



GASOLINE PLANT CONSTRUCTION CORPORATION

OPERATING COSTS

Gost[!ear

* QOperator Salaries $ 25,000
Lube 0il and Operating Supplies 12,000
Maintenance Materials @ 1%/year 4,000
Insurance and Texes G 1%/year 4,000
Gereral Overheed @ 15% of above 7,000

$ 52,000

* Includes Gemeral Foreman end one operator per shift,

Operating Cosis of any one of the three types of plants deseribed would
be approximately the same.

EXHIBIT wpe



GASOLINE PLANT CONSTRUCTION CORPORATION

INCOME BEFORE DEPRECIATION, INCOME TAX, ETC,

Plant I:

Gross Income for Seven Year Period
Operating Expenses

Income After Operating Expenses
Cost of Plant
Salvage Valve of Plant @ 40%

Cost of Plant After Salvage
Net Income Before Depreciation, Taxes

Plant I1i:

Gross Income for Seven Year Perioed
Operating Expenses

Income After Operating Expenses
Cost of Plant
Salvage Value of Plant @ 40%

Cost of Plant After Salvage
Net Income Before Depreciation, Taxes

Plant I1I1:

Gross Income for Seven Tear Period
Operating Expenses

Income After Operating Expenses
Cost of Plant
Salvage Value of Plant @ 40%

Cost of Plant After Salvage
Net Income Befors Depreciation, Taxesa

EXHIBIT nGgn

$§ 959,585
364,000

1,000,830
364,000

422,000
169,000

1,263,995
—364,000

461,000
185,000

$ 595,585

235,000
$ 360,585

$ 636,830

253,000
$ 383,830

$ 899,995

276,000
$ 623,995
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GASOLINE PLANT CONSTRUCTION CORPORATION

UNIT PRICES USED

* Sgles Gas: 1954 - 58 11¢/MCF
1959 - &0 12¢/MCF

*# Product payment from El Paso Natural Gas Company
used with Plant I only,

El Paso Recovery x fraction x price
G ?,g’; ) IPG  x 20.0% x  3¢/gel.
cé' 1008 ) 26 x 33.3% x 5¢/gal.
Price of Increased Crude: 6¢/gel,

(equivalent to 12# RVP patural gasoline)

* Volumes used in Plant I are after El Paso Natural Gas Company shrinkage,
Volumes used in Planis II and III are before El Paso Natural Gas Compeny
shrinkage.
Volume measurements are:; MCF @ 15,025 pela,

** Sales gas contents of Plants II and III not sufficient in pentanes-plus
to rate payment on products,

EXHIBIT wLn



OIL CONSERVATION COMMISSION
P. 0. BOX 871

SANTA FE, NEW MEXICO

Mr. Tim G, Lowey
616 Central Avenne, NE
Albuguerque, New Mexico

Dear Mr. Lowry:

QB “‘y l”h ul'. *a Al M. A m’y Bi“"
eye with Counsel Jason Kellahin put ot re the New
Mexnico Cil Conservation Commission.

As you well know this case involves spacing of what is now
called the South Blanco-Tocite Poel. Sinee I became a member of
this Commission in October 1945 tha Commission has heard about
four hundred and seventy cases. Similar cases have bLesn presented
by the major oil companies such as Magnelia, Phillips, Amervada,
Stanclind and Gulf but, never has a case Leen more thoroughly and
competently presented in every detail than Case 537. Your organizs-
tioa is to be highly commended for the presentation and the efforts.

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

Sincerely yours,

R. R. Spurrier
Secretary-Director

RRS/ve

BC: My, Kellahin
Mr. Hunt
Mr. Holland
Mr, Birdseye
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MAY 2 81953

Mr. R. R. Spurrier

Secretary-Director

New Mexico Oil Conservation Commission
P.0, Box 871

Santa Fe, New Mexico

Re: Case 537 - New Mexico Qil Conservation
Commission

Dear Mr. Spurrier:

Thank you for your letter of May 21st, It is of course very
gratifying to us when our people do an outstanding job and I appreciate
your calling it to my attention,

You have our permission to use the case in such fashion as you
believe will be useful,

Sincerely yours,

TGL/H \ b
cc: Mr. A, A, Hunt

Mr, A, C., McLee

Mr., Gail F, Moulton
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Lowry et al Operating Account
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Mr. W. B. Macy
Post Office Box 871
Santa Fe, New Mexico

Re South Blanco Tocito Pool

Tear 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 Tocito Pool. Your
interest in our problem relating to this Pool was
greatly appreciated.

Thanks again for the use of the attached report.
Yours very truly,

GUE I

A. F. Holland

AFHzeg
encl
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Lowry et al Operating Account
616 East Central Avenue

\ OIL CONSERATION nones
Albuquerque, New Mexico SANTA rs,{ .i : FAm
g— * e e - - - Ereen :
["' i foee ) I E R . ‘f.; ; eed
May 29, 1953 ‘ ' K ’ﬂ

ﬁ JUN1 - 1953 ,U
UL;Ju—JL;Ju W t::l

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

Re: South Blanco Tocito Pool
Dear lir. Spurrier:

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 proper procedure to be used for the
conservation of the casing-head gas of subject Pool.
Attached 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 allow outsiders to do this, will soon
be resolved, thereby allowing the sale of this gas and
asgociated products.

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

Yours very truly,
UL TSR
A. F. Holland

AFH:eg



JASON W. KELLAHIN KMV
ATTORNEY AT LAW

100 CORDOVA LANE
P. 0. BOX 361
SaNTA FE, N. M,

June 4, 1953

New Mexico 0il Conservation Commission,
State Capitol,
Santa Fe, New Mexico

Gentlemen:

Attached is a copy of a report by Amstutz and
Yates on the Pettigrew Tocito (now South Blanco
Tocito) Pool, Rio Arriba County, New Mexico.
Permission was granted by the Commission to file
this report as 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, is greatly appreciated.

Yours very truly,

aceon W Wtllad...

Jason W, Xellahin



