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o Blasrico
PRTTIOAEW-TOCITO POOL

Rio Arriba Ceunty, New Mexico

1. Ristory of Fet w-Tocito Pool
The discovery well of the Pettigrew-Tocito Uil Pool was the lowry

et al Operating Account Federal 2-179, lesated in the center of the
W/L, SE/L, Section 9, T26N, RSW, Rio Arriba County, New Mexico. This
well was completed in the Toeite formationm on July 10, 1951, at a total
depth of 6,692 feet. Initial potential was 720 barrels of oil per day
through a 3/L" tubing choks.

At present thers are 10 produsirg oil wells esompleted in this Poel.
From inception through April 30, 1953, the total oil production amounted
to 522,972 barrels. The crude oil gravity averages 43.8%9 API. Cumulative
oil and gas production from inception, by wells, is as followss

Cumulative Production
01l - Barreis @ - MCF

Federal 1‘13h 5'215 15;389
F ederal 2-179 182,689 263,827
Federal L-13-132 69,063 76,047
Federal 19-34-157 89,257 100,83k
Federal 7-35-109 25,952 LS, koL
Federal 21-ii0-182 6,321 17h,961
Federal 22-45-207 58,023 $9,3L49
Federal 23-49-129 19,868 1,730
Federal 244-50-177 7,16k 18,773
Federal 25-51-127 853 658
522,912 810,032 L
So Blaric o at’z90)

Crude oil from the Pettigrew-Tocito Field is purchased by Malco Refineries, ,yf,{
Inc. and transported by pipelins to their refinery located at Prewitt, New
Mexico. The crude oil is sweet, green slor, paraffin type, and is considered
very high quality, best suited for tepping and cracking to give a high yield
of good quality gasoline and heavier burning oils.



2, Physical Propertiss of Reservoir Rogk:

. S &V ) esrcenti

Upper Portioms 13.90 percsnt
Lower Portion: 11.00 peroent

Horisontal: 121.1 millidaroys
Verticals 31.6 millidareys

lower Portions
Horisontals 1.1 millidarcys
Verticals 0.4 millidarcys

¢. Approximate average interstitial water saturation, perecents
Upper Portiom 23 percent
Lower Portions LS percent

3s. Structural Features of the Reservoir:
&, General Geological Deseriptien of the Resarvoir:

The Pettigrew~Tocite Pool 1s 2 lenticular sand reservoir of

Upper Cretaceous Geologiec age. The sand lentil trends in & north-
west-goutheast direction, with the pool limits not yet defined by
drilling. The upper portion of the Tocito S5and is a fairly porous,
permeable, medium grain sand, presently eonsidered productive for
an approximate 2,535-acre area. The lower portlon of the Tocito sand
iz of limited areal extent, and is a low porosity, low permeability
sand, considered produstive because of a frecturs system of drainage.
b, Original Gas~0il Centact:

No gas cap is believed present.
€. Original Water-0il Contact:

Not yet determined, if present.



d.

Ratio of Gas-Cap Volume to Oil Zons Volumses

[T}

¥o gas cap.

Dip of Producing sonss

Approximataly 90 fest per mile toward northeast.

g. Characteristics. of Reservoir Fluid:

&

Average Gravity of Stock Tank 0ils b3.8° API

b.

Estimated Saturation Pressure: 2,052 P.S.I1.

Ce

Formation Volume Faoter:

d.

at 5’1‘1&1 pressures 1.508 @ 2’197 P.S5.1.
at saturation pressure:l.512 @ 2,052 P.5.1.
at 2,&1 ?oSolp 31-505

Viscosity of Reservoir 0il - Centipoises

at original pressure: O0.L0 @ 2,197 P.S.I.
at saturation pressure:0.39 @ 2,052 P.5.1.
at 2,001 P.S.1.s 0.39

Dissolved Gas-0il Ratio @ O P.3.I. Separator Pressure -

Tus Fi. / Barre] SVOcKk Tank WLLS
at original Fressure: 862
at saturation Pressure: 862
at 2,001 P.S.I. 8Lo

5. Pressures and Temperatures:

8, bstimated Original Reservoir Pressure & =100 feet: 2,197 P.8.1.

b

Estimated Reservoir Temperature 3 =100 feet: 175° Fahrenbeit

0. Reservoir Pressure Historys  See attached data and greph.

d. Average ShuteIn Time Prier to Pressure Survey: 12 hour minimum

8. Productivity Index - Bbh.ﬁw
T 1.162 (Federal 2-179)

Mintsums 0.842 (Federal 2-179)
Averages 0.985 (Federal 2-179)



6. Statistical Data

a. 0Oil Produstion - barrels per day: See attached data and greph.
be Average weighted gas-oil ratios See attached data and greph.

¢. Water production - percent of total fluidi: Approximately 10 percent

4. MNumber of producing wells: 10 (as of ipril 30, 1%3)
e. Approximate Developed screage: 920 acres

f, Volume of Gas Produgtion: Ses attached data and graph.
g Stage of Depletion: Primary.

1. _Individual Well Problems:

During the completion of the well, care must be exercised to keep
the drilling fluid as light as possible to prevent dameging the permesble
Toeito sand sections. To assure & successful completion, a 60 percent
oil emulsion mud is used, and ecasing is set above the producing sone to
keep the weight of the cement off formation during the cementing operation.
Paraffin accumulation in tubing and flow linez necessitates remedial treate
ment on occasions. The crude oil has a pour point of approximately 25° ¥.,
and the oil must be heated in the storage tank to a temperature of
spproximately 60° F. in order to keep the oil fluid enough to flow through

pipelines.

8. Gensral Reservoir Mechanics

The Pettigrew-Tocito Fool produces from a solution gas drive. To date,
there is no evidence of an initial gas sap or any extamecus water influx inte
the reservoir. Because of the high shrinkage of the reserveir crude and the
large solution gus-oil ratio, it can be assumed that the Field will produce
with a relatively high gas=~oll ratic during its depletion life.
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PETTIGREW TOCITO POOL .
RIO ARRIBA COUNTY, N. M.
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vell No.
Federal 1-13L

Federal 2-179

Federal L-13-132

Federal 19«34-157

Federal T1=35-109%

~

Fq'doral 21—@-182
P ANl

~

BOTTOMHOLE PRESSURe TiSTS

Pettigrew~-Tocito Field

Rio Arriba eOunw’ N.M.

Late

8~20-52
1-12-53
L-27-53

1-26-51
12-17-51 1
Geleb? :
Gulabh2
1-12-53
4=27-53

12-17-51

1-3-52 7

1-1-52
5=1-52
8-20-52
1-13-53
L-27-53

3-3 052
152
8-18-52
1-14=53
L-27-53

5-1-52°
B-20-52
1-13-53
L-28+53

6552
8-1952
1-13-53
L-27-53

Heurs Shut In

120
99
sk

L3
100
16%
73
15
13

73
2,
76%
123
N
72

9
99
78
67
g2

193
117
100
10k

7%
2
78
99

Bottomhole Pressure

150k
1759
721

an
2158
2112
2093
2043
2014

2125
2138
2111
2069
20Ls
199
1959

2123
2115
2053
1%9
1931

2103
201h
1922
1856

2108
2080
1988
1967




Well MNo. Date Houys Shut In Bottomhole Prmg_:z

Pederal 22-45-207 8-2-52 79 21
8-20-52 116 2099
1-13-53 80 19
L-27-53 9% 1939
Federal 23~-L5-125 1-12-53 85 2111
L-27-53 81 2061
Federal 24-50-177 3=15-53 87 2091
L2753 82 207y
Federal 25-51-127 L2853 115 2108

Neighted Average Reservotr Pressure

Datam =100 fset

Date Bottomhole Frassure, pes.i.
Original reservoir pressures dJuly 26,191 2197
1st General survey: Hay 1, 1952 2130
2nd General survey: August 18-20,1952' 20%
3rd General survey: January 12-1h,1962 2037
Lth General survey: April 27-28, 19526 2001
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GOR INFORMATION



Gas=0il Ratio Tests

Well No. Date Gas-011 Ratio Acoumulative 011
Produstion
Federal 1«13l F=li=52 21271 2,211 .
3-2-53 304511 k566
h=13-53 2805:1 ki, 905
Federal 2179 T=2B8-51 150631 L, 181
82952 15291 132,852
1228452 123111 151,611
2-1-53 85211 166,396
2-11"53 8718:1 168 .388
hel2-53 102231 180,010
Federal L=13-132 1-L=52 7971 S lky
5w21e52 81731 29,635
J=12-52 118631 Lk,69
12-19«52 16L831 56,011
1=2li=53 157011 59,475
li=1h~53 15481 67,748
Federal 19-34-157 L=20~52 108011 3,867
' 5-2l=52 11761 13,95
Yub=52 1083:1 39,502
1-23+53 99011 71,157
2-28-53 Fh0s1 18,135
4-13-53 151911 86,883
Federal 7-35-109 4-20-52 15771 1,245
5-17-52 1570:1 3,109
9=5=52 121311 9,762
1-20-53 2191:1 18,488
L=1h-53 21631 25,073
Federal 21~40-182 T=9=52 1194l 5,700
9=9=52 1558:1 21,372
122352 4261:1 15,885
1-25-53 360631 51,606
2=9-53 371311 54,810
3=26<53 37241 61,093

L=12-53 392311 6 2,803



well Ho,

Federal 22-45-207

Foederal 23-49-129

Federal 24=50-177
Federal 25-51-127

Dats

$-11-52
1-2753
3=3-53

h-2k-53

1-31-53
2-1553
bi=13+53
Lke11-53

S=li=53

Gas 011 Ratioe

163211
165511
179611
1998:1

75031
73611
T23:1
2418¢1

81841

Adceumulative 41
Produstion



WELL DATA



Federal 1-134

lLocation @
RBlevation:

Drilling Commenced:

Drilling Completed:
Commenced Produsingi

Surface Pipe:
Intermediate Pipe:

Production Fipes

Total Depths

660 FHL, 1980 FWL, Section 10, T26N, RSW

6,550* DF

April 29, 1550

July 19, 1850

August 21, 1952

13 3/8% 0D casing set ¢ 312!, with 350 sks cement
9 5/8% (D casing set & 2,990 with 500 sks cement
Killea out " sasing 67200 o & 7700 1o pren”
duoe from Tocite formation.

7,562 feot

Plugged back total depths 6,770 feet

Aeid Treatment:

Shot records

Initial Potentialt

1st treatment:s 500 gallons mud acid
2nd trestment: 2,000 gallons acid after shot

120 quartes SNG

37.9 barrels of oil per day



Federal 2-179

JLogations 1,980 P81, 1,980' FEL, Section 9, T26N, RSW
Elsvation: KB 6,507

Drilling Commenced: May 22, 1951
Drilling Comple teds July 12, 1951
Commsnced Producing: July 11, 1951

Surface Pipe: 10 - 3/k® D casing set @ S00' with 250 sks cement
Production Pipe: 7* @ casing set @ 6,615' with 150 sks cement
Tubings 2% EUE set @ 6,630

Total depthi 6,692

Acid Treatment: None

Shot Record: Not shot

Initial Potentials 720 barrels of oil per day




Federal L«13-132

Lecation: 660" FNL, 760" FEL, Seotion 9, T26N, R6W
Elsvations GL 6,502¢

Drilling Commenceds September 2L, 1%1

Drilling Complsteds December 13, 1951

Commenced FProducings December 9, 1951

Surface Pipe: 10 3/L" set @ 522' with 350 sks cement (10 3/4* D casing)
Production Pipes 7* 0D casing set @ 6,670" with 200 sks cament

Tubing s 2" EUE set at 6,693

Total Depths 6,11

Acid Treatment: None

Shot Record: Not shot

Initial Potential: LOT barrels of oil per day




Locations
Elsvation:

Drilling Commenceds:
Drilling Completeds

Commenced Producing:

Surface Pipes
Production Fipes
Tubing:

Total dgthx

Agid Treatments

Shot Record:

Initial Potentials

Federal 19-34-157

1,980' FNL, 660' FWL, Seotion 10, T26N, R6W
oL 6,6L3'

February 2, 1352

March 2L, 1552

Mareh 26, 1952

10 3/4" O casing set @ 610' with 325 sks cement
7" QU casing set @ 6,5812' with 170 ska cement
2" BUE met @ 6,840

6,873

None

Not shot

662 barrels of oil per day



Federal 7-35-10%

Location: 660" FSL, 660' FWL, Section 3, T26N, R6W
Elevations oL 6,L8%*

Drilling Commenceds February 23, 1952

Drilling Comple teds March 30, 1952

Commenced Producings May 5, 1952

Surface Pipes 10 3/L" ® ocasing set @ LBO' with 250 sks cement
Production Fipes 7 5/8* (D casing set @ 6,67h' with 175 sks cement
Tubings 2" EUE set & 6,700

Total depth: 6,135

Aeléd Treatments Kone

Shot records Rot shot

Initial Petential: 135 barrels of oil per day




Federal 21-40-182

Lecations 17U0' FSL, 1800' FuL, Seetion 10, T26N, R6W
Blevations GL 6,552

Drilling Commenced: April 6, 1982

Drilling Complsteds May 26, 1952

Commenced Produoing: May 31, 1952

Surface Pipe: 10 3/k* (D casing set @ 575' with 310 sks cement
Production Pipes 7 5/8% (D casing set ¢ 6,700* with 175 ske cement
Tubings 24" EUS set 8 6,720

Total depths 6,7611

Acid Treatment: Hone

Shot Record: Hot shot

Initial Potentdals 1,743 barrels of oil per day




Acid Treatment:
Shot Record:

Initial Potential:

Federal 22-45-207

660" F5L, 1980' FEL, Section 10, T26N, REW
6,506 OF

June 9, 1552

July 25, 1952

July 29, 1952

10 3/L" 0D casing set @ LOY' with 175 sks cement
7 5/8* D casing set & 6,635' with 200 sks cement
23" BUE set @ 6,661

6,688

dons
¥ot shot

$70 barrels of oil per day



lecation:

g_c__ut&om

Drilling Commenced:
Drilling Completed:

Commenced Producings

Surface Pipe:
Production ngﬂ

Tubings

Total depth:

Aeid Treatments

Shot Record:

initial Po 3

Federal 23-49-129

660" FNL, 760' FWL, Section 9, T26N, RSW
6,L23' DF

October 31, 1952

Janvary 5, 1953

Jamary 8, 1953

10 3/k" @ casing set & L26' with 175 sks cement
7* GD caming set @ 6,568' with 200 sks cement
2% EUE set @ 6,618

6,628

None

Not shot

870 barrels of oil per day



;_egg, tiont
Elevations

Drilling Cosmenceds

Drilling Completed:

GCommenced Produeings

ace P t

Production ngs
Tubings

Total depth:

Acid goamntx

Shot Records

Initial Potentials

Federal 24-50-177

1,980 F5L, 660" FWl, Seetion 9, T26N, R6W
6,477 ¥

damuary 29, 1953

March 8, 1953

March 11, 1953

10 3/L" CD casing set @ LOS' with 200 sks cement
7* 0 casing set @ 6,5%1' with 200 sks cement
2% EUE set at 6,6L2!

6,615

None
Rot shot

932,98 barrels of oil per day



Federal 25-51-127

Locations 660* FHL, 1,980 FEL, Section B, T26N, R&W
Elevation: 6,493

Drilling Commenoced: March 17, 1953

Drilling Completeds April 17, 1953

Commenced Produeingt April 20, 1553

Surface Pipes 10 3/hk* 0D oasing set & 499.5' with 200 sks cement
Production Fipes 7" (D casing set @ 6,620 with 200 ske cement
Tubing: 2% BRUE set @ 6,649

Total depths 6,677

Acid Treatmenti Norw

Shot Reecord: Kot shot

Initial Potentials 71hk.72 barrels of oil per day



CORING RECORD



Y B P
. T P S R
. s L]
. B . m e e P P,
3
»
. .- h . * ¥ e
. K 2 )
. - oY e e H e
) s . . B 5 e
. . . : T s :
N : R a ;
g i
H L &
i * L s d
i i o \ .
o I B .k
. e w e e
s 5 . . P SO S S 9 L .
. \ L .
@ L 5
p -
. o 1 ! g
o P’ i [ ioe - X
h ? N



- oW e e @& w

Feaderal L4-13-132

Core No. 13

Core No. 2:

Core No. 33

Core No. Lt

Federal 22-45-207

Core No. 13

Pettigrew-Tocito Pool
Rio Arriba County, N.M.

- A A W w W e W W W en W W aR W G W W MW e

6650! « 6673'. Cored 23 feet - recovered 18';
2® of hard black shalse.

6673 - 6687'. Recovered 15§'. 9' hard black,
magre fossiliferous marine shale. 64' coarse,
angular, highly percus and permesbls cealy sand-
stons, slightly calesrecus, strong oil odor and
stain, slightly fluorescent.

6687t - 6702', Recovered 18!'. 10' coarse
angular, highly porous and permeadls coaley
sandstone, strong oil odor and stain. 1' shaly
sand with good odor, vertisally-fractured sandy
shale wvith no spprecisble odor.

6706' - 6722', Recovered 17'2" of core. ;

L' hard black medium grained shaley sand. imng
oil odor and stain. All saturated. Fair pofosity
and permeability. Vertically fractured. 13' hard
dark gray medium to ecoarse grained sandstone with
occasional thin shale streaks. Fair to excellent
porosity and permeability. Strong oil odor and
stain, oll saturated, vertically fractured. Bottoam
2" black shals, no odor, ne stain.

66381 « 6688, Cored 50 fest. Recovered 50 feet.
3 3/4 feet dense black shale, 19 1/L feet sand, and
27 fest denss black Mancos shale.



Foderal 23-49-129

Core No. 11  6ST1' - 6392', Resevered 21'. 13}' shale; 1' tight
T shaley sand with mme odor and staing }§' permesble
oil sand with soms shale atyeaks, goed odor and staing
3! shaley oil sand, seme permsabls oil sand in streaks,
good odor and stain.

Core No. 25 6592' - 6621'. Recovered 26}'. 2§' fairly porous and
permeoabls saturated sand with thin abale streaks.
1/2' good percus and permesble saturated sand with thin
shale stresks. Some vertical fractwres; 2§ fairly
porous and permesble saturated sand with thin shale
streaksf 1/2' sbikls; L' good porens and permasble
saturated sand with thin shale stresks; 164 tight
shaley sand with edor and sataration.

Core No. 33 6621 - 6628'. Regovered 7 1/k fest. 2' fairly
1ight sandstone with edor and ssturation; 3' tight
shaly sandstons with fair eder and stain; 1' inter-
bedded shale and ¥ight sandstensy 1 I/k! muwm
very thin shale strsaks.

Federal 21 177

Core No. L Cored from 6594' o 66L5'. Recoversd 51' as followm:
10 1/L' black Napncos shals.
12 1/2' Toeite samistere
28 1/L* blask m shale.






RECORD CF DAILL STEM TESTS
PettigrewsTocito Pool
Rio Arriba County, N. M.

Federal 1-13L
Drill stem test 6720' - 6956'. Toel open 3 hours. Oas to surface
in 10 mimtes. Heavy blow 1 hour. Small blow 2 hours. Sstimated
50 XCF gas per day. Recovered 250' gas~cut mud. Bottomhole flowing pressure
600 PSI; 20 mimute shut in bottomhole pressure 800 PSI,
Fedsral 2-179
Drill stem test 660S' « 6700'. Tool cpen LO minutes. Gas to surface
in S mintues. Mud to surface 15 mimtes. Oil to surface in 18 minutes.
Bstimated flow LO barrels per hour. Shut in bottomhole pressure 2250 PSI.
Bottomhole flowing pressure 1500 PSI.
Pederal 25-51-127
Drill stem test S6LBY' - 6676'. Tool open 3 hours, L5 minutes. Good

blow of air immediately decreasing to slight blow_of air. Recovered 35 feet
drilling mud - no oil or gas recovered. Bottomhole flowing pressure 10 PSI.
One hour shut in pressure 10 PSI.
State 1-268

Drill stem test 655L4' - 6655'., Tool open 1 hour through 1/2* choke.
Fair blow of air for 35 mimutes. Died at end of 50 mimutes. Recovered
390 feet gasecut mud. Flowing pressure 115 PSI. 20-mimute shut in pressurs
125 psl.

Drill stem test 5566 « 6745', Tool open 1 hour through 1/2* choke.
Gas to surface in 20 mimtes. Estimated 60 MCF. Recovered L50' of gas-cut
mud. Flowing pressurs 350 PSI. 20-mimate shut in pressure 500 PSI.



