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Peirolesm Production MM Co.

Reservoir and Engineering Analyses

P. O. BOX 411 February 20, 1953 FILE NO.

Lowry 011 Company
616 East Central Avenue
A.lbu.querque, New Mexico

Attention: Mr, A, F, Holland

Subject: Routine Core Analysis
Toclito Sandstone Reservoir
Federal 23-49-129
Pettigrew Tocito Field
Rio Arriba County, New Mexico

Gentlemen:

You will find enclosed the results of the routine analysis of core samples from
the Tocito Sandstone Reservoir 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 feet using rotary
coring tools, Samples of the recovered core, selected in the field by a repre-
sentative of the Lowry 0il Company, were placed in airtight plastic bags, sealed
in cans, and shipped to us for routine plug type core analysis.

In addition to the routine core analysis, gas-oil relative permeability mesaaure-
ments are to be effected on the four samples considered most representative of

the formation. The delay in submitting the written report of the routine analysis
was caused by the delay in obtaining the horizontal permeabllity measurements due
to the special handling that was necessary to preserve the horizontal permeability
plugs for the relative permeabllity measurements. Appropriate precantions were
taken at all times to protect the plugs from exposure to ailr and the resulting
oxidation of the residual oil,

411 of the horizontal permeability measurements, with the exception of the
measurements made on samples number 10, 22, 29, and 30 were made on large plugs
which were drilled with a 1} inch diameter core bit in order to obtain the
maximum volume of sample for the relative permeabllity determinationa. The
horizontal permeabllity measurements reported for the above numbered exceptions
were made on 3/, inch diameter permeability plugs. 411 of the vertical perme-
ability measurements were made on 3/ inch diameter plugs.



= -

Peiralosm Production Engineering Co.
~ File No, LO-834

Arithmetic averages of the results of the analysis of the 48 samples reported
herein are as follows:

Homontﬂ.l Pem.abili‘hy to Alr (Ind.) ¢ o o & o o 42
Vertical Permeability to Air (md.) . . . . . . . 12
Porosity (S bulk volume) . . . . . o o . o » » o 12
Roaidm (s, 01 (’ pore Spaoe). e ® o o o o e o o o 21
Total Water (’ pore Smoe) e o o 0 0o 0 0o o o o« o 37

This opportunity to be of service to you is sincerely appreciated,

Yours very truly,

—lereltl o Ly

HS8Deyo :gad
Enclosures



ADDRESS ALL
CORRESPOSNDENCE TO
P. Q. BOX 3008

& @ |
Potrolesm. Production Laboralories, Inc.

Dallas, Texas ADDNESS ALL
-
February 19, 1953 €7 S0UTH MASKELL

File No, LO-834

Petroleum Production Engineering Co,
P. 0. Box 4111
Tulsa, Oklahoma

Gentlemen:

Transmitted herewith are the tabular and graphiocal presenta~
tions of the resulis of the routine analysis of ocore samples
taken from the Toeito Sandstone Reservoir in the Federal

23-49-129 Well in the Pettigrew Tocito Field, Rio Arriba
County, New Mexico.

Respectfully yours,

oo ¥£f£:l;4y52ﬁho

Enclosures



Company: Loy 011 Company

Pebtrolasm Produclion Laboraleries, Inc.

DALLAS, TEXAS

@

CORE ANALYSIS REPORT

Date:

Well: ____Fadaral 23-49-129

Reservoir: ___Jocito Sandatone

February 19, 1953

Field: ___Pettdzred Tocito

County:

State:

Bio Arriba

New Mexico

mwmhvuchmhuh

md. are reporied as 3810,

File No.:

Elevation:

Remarks:

1083/

Coring Fluid:

Core Diameter (Inches):

n"::: AD:: Dm:gw W PoROSITY %ﬂﬂ REMARKS
Foet Formation Horisoatal | Vertical o Reddual | groiad
1 |6584.9-85,5| 1s 0.1 0,11 4e3 .3 | 0.5 |w/sh strks
2 16585,5-86,0] 1= 042 0.2 5.2 23,1 | 44.2 fw/sh strks
3 |6586,0-86,6| vy shy 1s 0.3 0,2 8.7 29,9 | 48,3
6586,6-86,9| *
4L |6586,9-87,2| vy shy 1s 1.1 1,0 12.7 18,9 | 26,0
5 |6587,2-87,6| vy shy sl cal ss 2.1 148 12,7 17.3] 28,3
6 |6587.6-88.1| vy shy sl ecal ss 2,5 0.4 f 13.2 18.9] 24.2
7 16588,1-88,6| vy sdy ls 7.0 0.4 4 11.8 20,3 | 28,8
8 16588,6-89,2| eal Bs 5.0 2.9 14,2 17. 275
9 16589,2-89.8| vy shy fg ss 10,5 LJ3 13,3 19.5 | 32,3
10 [6589.8-90.1] vy shy fg ss 0.1 78 18,1 19,3 | 28,2 fw/sh lam
6590,1-90,2| *
11 |6590,2-90,7| vy cal fg ss 425 59 22,3 22,41 32.7 Jw/eh lam
12 [6590.7-91.3| fg ss 192 90 20,8 26,4 | 33,7
13 |6591.3-91,.8] fg ss 341 22 20,9 17,7 35.9
6591,8-92,0| *
1, |6592,0-92,6| fg ss 415 5.4§ 20.5 R2.9 1 43.4
15 |6592,6-93,1| fg ss 203 48 19,0 § 22.1| 37.9 [w/sh lam
16 16593.1-93,7| fg es ik 3.3 17.6 1.2 | 35.2 | w/sh lam
17 [6593.7-94.3| fg ss Leb 62 17.1 13,5 35.7 §w/sh lam
6594¢3=94. 4] *
18 |6594.4~95.0] fg ss 221 40 18,6 19.9| 32.3.
6595,0-95,11 * J
19 16595,1~95.7/ fg ss 2.3  0.5) 13.7 § 23.4| 343 |w/sh lan
21 65%03"%.7 vy cal fg 8 1.4 3.3 1303 2506 33.8
65%.7—9608 *»
2 |6596,8-97,2| fg B8 12 4.0 4.9 20.1| 31.5
23' 65?7.2-98.0 vy Bhy fg 88 3.7 Ooz& 10.1 1209 4¢6-5
6598,0-98,2] *
2, |6598,2-99,0| vy ehy fg as 3.6 2,1] 12,1 [ 20.7| 30.6
25 | 6599,0-99.6{ 1s 1.8 76 12,7 25,2 22,0
% 65%.6—0002 Qal fg (<1 407 3.1 11.6 u.? 26.7 W/Bh 1am
ARITHMETIC AVERAGES I




Company: . Jeuxy Oll Company

i

Petrolssm Produclion Laboraloriss, Inc.
DALLAS, TEXAS
CORE_ANALYSIS REPORT

Well:__Fadaral 23-49-129

Reservoir:

Tocito Sendetone

Field: Pettigrew Tocito

Date: Febyuazry 19, 1957
LO-834

File No.:

Elevation:

Core Dicmeter (Inches):

County: —.Rio Arriba Coring Fluid:
State: . Jew Mexico Remarks:
NOTE: Permechility resulis which are less than md. are reported as ssro.
Sample vy Descripeion ERpEARLTY rorosrry | MEURAATUBAION REMARKS
Number Poot Formation Vertioal % Residual
27 | 6600,2-00,7 cal fg ss 0,3 10,3 15.5
28 | 6600,7-01,3 cal fg ss 0.4 8.0 21.3
6601,3-01,4| *
29 | 6601,4~01,8{ cal fg ss 0ud 7.3 ] 21.9
- 30 |6601,8-02,4| vy shy fg ss 0.1 9.7} 12.4
6602,4-03,2| *
31 |6603,2-03,8] sl cal vy fg ss8 0,2 8.4 1 13.1
6603,8-07.4] *
32 |6607,4~08.0| shy ls 0.2 7.7 1 22.1
6608,0-08,6| *
33 |6608,6-09.1| shy 1s 0.3 6,21 6.5
660901.0907 »
34 | 6609,7-10,0| shy cal fg as 0,2 6.6 6.1
6610,0-14.5| *
35 | 6614,5-14.9| vy shy cal fg ssj 0.4 10,1 § 30,7
6614.9-15,1| *
36 | 6615,1-15,7| vy shy cal fg ss 1.6 0.4 9.4 | 26.6
37 |6615,7-16,2| shy cal fg ss 1.2 0.2 9.9 F 23,2
38 |6616,2-16.7| shy vy fg ss 1.0 0,3 9.5 27.4
39 |6616,7-17,0| shy fg ss 0.8 0.2 8,0 { 21.3
L0 |6617,0-17.4| shy fg ss 1.0 0.3 8,3 f 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 |6621,1-21,7| cal fg ss 242 0.4 | 15,2 ] 33.6 | 36,8 | w/sh lam
L3 | 6621,7-22,5| cal fg sa 1.5 0.5 § 12,7 16.5 | 244 f w/eh lam
<44, | 6622,5-23.1| cal fg ss 0.3 0.6 11,1 | 2.6 | 23.4 [ w/eh lam
6623,1-23,4] * N
45 16623,4~24,0] 18 0.2 0.3 7.9 } 30.4 | 36.7
6624,,0-24, 4] *
46 | 6624,4-25.1] 18 0.8 0.5 9.9 1 19.2 | 32.3
47 | 6625,1-25,6| fg ss 2.9 0.5 13,0 § 31.5 | 33.1 v/sh lam

ARITHMETIC AVERAGES




Company: —Laadry 01l _Qompany.

Petrolsssm Produclion Laboraleriss, Ine.
DALLAS, TEXAS
CORE_ANALYSIS REPORT

Date:
Woll: ___Fedaral 23-49-129 File No.:
Reservoir: _Toaito Sandatons Elevation:

Field: Pattigrew Togito

County: 840 Arriba

State: . New Maxiao

NOTE: Permeahility results which are less than

Remarks:

Eabruary 19, 1953

10-834

Coring Fluid:

Core Diameter (Inches):

md. are reporied as ssre.

Aotucl Deecription
Somple bepe. ph RERMEARLITY ”“:‘m w REMARKS
oot Formation Hortsontal | Vertioal Rogdpat | ot
6625,6-26,8| *
L8 |6626,8-27.2] 1s 04 0.5 10,6 | 22,6 | 25.5
* The core|fram this depth ijterval yas not peceived]

#* The core|from this depth iul‘cerval yas repo]

have been lost,

ARITHMETIC AVERAGES

37
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Date: ___Felruary 19, 1953

Dr;lling ‘Fhuid:

File:__ LO=834

Elev:
Remarks:

6610
6615
6620
6625

Hid3a ,o.w % m % m %

DALLAS. TEXAS

COREGRAPH
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LABTRATORY AND RESERVOIR ENGINEUAING ANALYSES
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Petrolevm P

Permeability, md.

Weil:. . Fedaral 23-49.129

Field: _ Pettigrew Tocito
Reservoir:. Tocito S8andstone

Co unty: _ _Rio Arriba

State: ___New Maxioo

Company:___ Lowry 041 Company
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Petroleum Production Engineering Co.

Reservoir and Engineering Analyses

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

Lowry 01l Company
616 East Central Avenue
Albuquerque, New Mexico

Attention: Mr, A, F. Holland

Subject: Routine Permeability and
Porosity Determinations
Tocito Sandstone Reservoir
Federal 2/~50-177
Pettigrew Tocito Field
Rio Arriba County, New Mexico

-

Gentlemen:

The following pages present the results 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 Pettligrew Toeito Field, Both tabular and
graphical presentations of the data will be found,

The core was taken between the depths of 6604.2 feet and 6616.4 feet using
rotary coring tools, 8Samples 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, Porosgity measurement on the full size section of core used in Test 1 above,

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

4, 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,



- o~

Petrolewm Production éanéneeaény.(am

File No ° L0-853

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

4o The fourth column of figures lists the wvertical permeablilitles to air
ag measured on the full size core section., These values range from
a minimum of 0,01 md, to a meximum of 418 md., and average 40 md,

5. The fifth column lists the porosities as measured on the full gize
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 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
Lo.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
Enclosures

o



ADDRESS ALL
CORRESPONDENCE TO
P. O. BOX 2856

o

Peiroleum Production Lalboralories, Ine.

TELEPHONE Victor-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 enclesed the itsbular 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,

undottidns

Enclosures



Petrolesm Produclion Laboralories, Inc.

DALLAS, TEXAS

ROUTINE PERMEABILITY AND POROSITY DETERMINATIONS

Company: __Lowry Oil Company Date: _April 22, 1953
Well: _ Federal 2/4-50-1%7 File No.: __10-853
Reservoir: Tocito Sandstone County: __Rio Arriba
Fleld: Pettigrew Tocito State: New Mexico

cesd IR T e B ey e PP
Formation Pe mﬁgﬂiﬁy Porosity Pemeﬁ%ﬁl.‘lity Porosity
(md., ) (%) (md., ) (%)

1 6604,2-04.7 | vy fg cal ss 0,01 5.7 0,10 7o
2 6604,7-05,2 | shy 1s - dense 0,04 4o 0,25 L7
3 6605,2-05.7 shy 1s - dense 0,05 6.2 0,22 5.6
4 6605,7-06,2 | shy 1s - dense 0,05 8.7 0,26 7.3
5 | 6606,2=06.5 - 0,03 '5‘4 0,11 7.8
6 6606,5=-06,7 sdy shy 1s - dense #0, 0/, #6,1 #3#%0,00 6.0
7 6606,7-07.2 shy ls - dense 0,03 8.0 0,10 6.5
8 6607,2-07.6 vy f£g shy cal sg 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 | %111 | %mx0,35 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 0,42 11.0
|13 | 6609,0-09,5 vy fg shy ss 0,05 10,4 0s24 11,5
14 6609, 5~10,5 vy fg shy ss»-fractur% #xg8.1 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 £g shy cal ss *0,04 #6,3 %0, 07 6,2
17 6611,0-11.5 vy f£g_shy cal ss 0043 7.0 0,23 9.3
18 | 6611.5-11.9 fg shy ss *¥0,12 #7323 0,17 7.7




Petrolewm Production Lalboraloried, Inc.

DALLAS, TEXAS File No, LO-853

ROUTINE PERMEABILITY AND POROSITY DETERMINATTIONS

Full Size Core Analysis Plug Analysis
Sample Depth Description
Number (Ft.) of Vertical Horizontal
Formation Alr Air
Permeabllity Porosity Permeabilit% Porosity
(md.) (%) (md.) (%)
19 [6611,9-12,2 | fg shy ss %0,09 %5,5 0,17 Lo
20  16612.2-12.7 | fg ss *14, *18,2 46 19,0
21 6612, 7=13.0 fg ss 0,71 19.8 10 21.8
22 6613,0-13,3 fg es 183 23,2 442 23.8
23 6613,3-13.9 fg ss 12 21,0 760 22,8
24 6613,9-14.2 | fg as 418 22,0 778 23,1
5 6614, 2=-14.5 | fg ss 335 21,5 981 22,1
26 6614.5=15.0 fg sl shy ss 22, 20,2 821 23,8
27 6615,0=15,4 fg a8 9.2 18,6 247 21,6
28 bA15 L=15.8 fg sas 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 11.7 146 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 1% inch

diameter vertical permeability plugs were drilled and analyzed.

The sample

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
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Lowry et al Operating Account

Schlumberger Electiric Logs Surveys
and
Schlumberger Microlog Surveys
of
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Pettigrew-Tocito Field
Rio Arriba County, N.M.
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WERT TEXAS EERINESRING SERVECE, 1INC.

Jamayy 24, 1952

lLowry, et al
Room 213-218
65 East Cantral ive.

Albuguerque, New Nexico

Attentions Mr. Hunt

Gentlemen:

Under ssparste cover, w hwe submitted a report on
of & reserveir fluid sampls taken by our field

» Nessrs. Catas and Black, on your Fsderal Deswsll
#i=13, Rio Arriba County, Vew Nexieo.

3

The bubbls point pressure wass measured at 205k pounds
per square inmsh gaugs at 175° F. Sinss the reservoir pressure
1s 2137 pesodege this indicates that the oil in the resarvoir
is slightly undersaturated with gas, but that gas will begin to
be 1therated as the preseure is reduced ¥y withdrawsl. There
fore 1t may be soncluded What maless seme pressure maintenance
effest (vater drive, for exaipls) is chessved your operating
gas-oil ratio will start te rise fairly seor.

By differential libersiden the reservoir oil at 175° r.
(ressrvoir temperature) yieldes 352 cwdic feet of gas (messured
at 60° F. and stnospheric praiewe) por barrsl of stosk tank oil.
During this process 1586 Basrels of satureted yeserveir oll
barrel of ghick tamk oil. This means that the




this aaintenanse of high pressurs and low tempereture will kaep
weathering %o a nininum snd enthls the retentien of the greatest

liquid volumes possidla.

S0 mush for my suggentiens on the physical epplisatisa
of these data, Further wse 8812 D¢ nade in conmestion with yeur
¢ore amalysis on this reservoir. 4 thearatiesl ealeulation can
be mads of your reserves ¥y 8 of the femmmlas

X BF % Bhl. Stock Tank OLl per iere Foot

vhers 7758 8 1 isre foot in Bbl. (Known)
P = £ Porosity (From eere amilyeis)
C = % Conmute mtey (From core amiysis)
RF ® £ Resovery factar®
1.526 © Relative liquid velume (Frem sample data)
Then take BeSeT.0s/Ace Ft. % gind thiskness x mo. of agres of
estimated dralmage 4o bore hels ® ultinate recovery.

Wuest an additionmn) werd regarding "AF" ahove. This
relation can be assumed from the dats at hand to be around 20 to

25 percent.

I trust that this amsvers your question in regard to
the use of the bettomhols asmple amilysis, Wbils nosumlly the
amalysis is wsed in conmnestlon with core swslysis, decline eurves,
sibsequent tests, e%s. by the cperators own sagimeers or compultante,
I am happy if Whis is of some wee to yeu. It is good imformation to
have if only to "hang on the wrensh® for near futurs use and like
virgin reserveir pressures cannod be had or estimated in the
1ife of the field. "

My&f@tﬁcwmwdmﬁm&d
are looking forward $o moving in wp there as seea as the
warrents our doing se.

Very truly yours,
WiST TEEAS ENGING:RING SARVICS, Ine.

e rfal s 1o Sagiee

wilsech

cory



Bottem Hole Sampls Anslyeis
Fedaral Doswmll # L-13
Wildeat Field
Bio Arriba Geunty, Now Mexice

Date Sample Taken January 2 & 3, 1952
Dats Analysed Jamaary 11, 1552
Shut~In Prier to Sampling 2l Howrs
Sampling Depth 6676
Pressure at 66761 2137 pet
Tubing Depth 66971
Top of Toeite Formation 676"
Tewperature @ §676° 1750 ¥

TEST SUMMARY
Saturation Pressure 2054 peig
Gas in Solution @ 205k (Differentisl Lib.)

Gas corrested to M. T pei & 608 ¥ 862 Cu. Ft./Bbl1.
hl?g;g }ﬁz".‘::ivsl? r) 1526 Bbl./Bbl. 5. 1. O.
""ﬁ“ﬁ’i‘;&? :«Ww r) 6. x 108 cute/Cury/o 7,

From 73° 7 to 175°F 6.55 x 10™% Cuft/Catv/peig

Compressibility Coeffisient
(Saturated 011 @ 175° 1)

From 205k psi to 2180 psi 13.95 x 106 Guft/eutt/pat
From 2054 psd to 2U3k pad 15.00 x 1076 Cutv/Cure/pas
From 205k pai to 2723 psi 15.90 x 3076 Cuft/Cuti/pat

COoPY
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