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Grand Resources, Inc.
2250 E. 73rd St.
Tulsa, Oklahoma 74136

Gentlemen:

In response to your instructions we have made a study of
the Mesa Gallup Field 1located in San Juan, New Mexico, for the
purpose of determining the feasibility of waterflooding this field.
As you know the adjacent Horseshoe Gallup and Many Rocks Fields have
been successfully waterflooded for many years. The engineering and
geologic data available on the Mesa Gallup reservoir and analogies
with the Horseshoe Gallup and Many Rocks Fields indicates a high
probability of additional o0il being recovered from the Mesa Gallup
Field by secondary recovery operations. The cumulative production
from the Mesa Gallup reservoir, as of December 31, 1988, is 562,200
barrels.

The economic primary oil has been recovered and the field
has been marginal for several years. A waterflood program will
recover an additional 440,000 barrels of o0il with a required
investment of $372,000 and an estimated future profit to unit owners
of $3,094,000. Pertinent information on the Field is summarized in
Table 1 and comparative recoveries with the Many Rocks Field and the
Navajo F, G, & M leases in the Horseshoe Gallup Field are presented
on Table 2.

The reservoir is a northwest southeast trending strike sand
which is shown by Map 2 (Gallup Net Pay). The field contains 10,410
0il acre-feet, which it is believed that 8,160 acre-feet may be
swept. Initially it is proposed to use the 4 injection wells shown
on Map 1. In addition there is a small gas-cap on the northwest tip
of the field indicated by the dashed 1lines. A fault at the east
boundary of Tract No. 12 appears to isolate the Dugan Horseshoe No.
2-E in S. 30-T.32N-R.18W from the Mesa Gallup reservoir. This fault
is said to be expressed at the surface. The exclusion or inclusion
of the Dugan Horseshoe No. 2-E would have only negligible effect on
recoveries or equities.

It is proposed that the Morrison Sand water supply well be
drilled NE SE S.23-T.32N-R.18W and the injection plant constructed at
this point to service the water injection wells. An adequate water
supply to produce and inject approximately 1,000 barrels of water per
day may be developed in the Morrison water sands at depths 2500-3000
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feet at the injection plant location. The Morrison is a blanket
water sand and study of wells in the area indicates a depth of less
than 3000 feet should be adequate to develop a satisfactory water
supply.

Many of the o0il wells drilled in Sections 14, 23, 24 and 25
have been cored by the operators who originally drilled the wells and
are those properties owned by Grand Resources, et al. Details of
wells in the general vicinity are shown by Appendix 2. 1In addition
Appendix 1 lists the complete production history of properties in
this reservoir.

To effectively waterflood the field, it should be unitized
to include the 6 wells operated by Ari-Mex Exploration in Sections 10
and 15. Ari-Mex has expressed their desire to join in an unitized
effort to waterflood. The proposed unit boundary and the tracts are
shown by Map 1. The legal description, by tract, gross acre-feet,
net floodable acre-feet, number of wells, cumulative o0il (in
thousands of barrels), and tract participation factors are shown on
Table 3. These values are summed by operator. All of the mineral
interests are owned by the Navajo Nation with this area being
productive since August 24, 1961l.

The field is at its economic limit. December production
was 360 barrels for the field, which is an average of 18 barrels per
well per month or approximately 1/2 barrel per day. From this it is
obvious the field is at its economic 1limit. For this reason no
primary participation factors or values were assigned.

It is our recommendation that the secondary participation
be weighted 60 percent net floodable acre-feet, 10 percent well
count, and 30 percent cumulative o0il production as of December 31,
1988. In our opinion this results in a equitable distribution of
future o0il to each unit owner in proportion to the actual value they
bring to the unit. Based on the foregoing the recommended working
interest participation factors are as follows:

Ari-Mex Exploration A426925% /5.426 15

21st Century Investment Co. ~-57-66825% 57. 03734/,
Jack Schrenkel 2+:43269% 2/ . 14396

Grand Resources 6+42981%— ( - 343085
TOTAL 100.00000%
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In addition to Table 4 showing the economics of water injection for
the Unit owners, Table 5 sets out the future revenue to the Navajo
Nation from this proposed Unit operation.

It is our recommendation that we proceed with this
unitization effort and secondary recovery project in a diligent

manner. This is one of those happy projects where everyone will
benefit.

Yours very truly,

Jack Schrenkel & Associates, Inc.

JS:sl
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PERTINENT DATA

Name of Field
Location

Discovery Well

Date of Discovery

Producing Reservoir

Depth

Current Producing Rate
(December 1988)

Producing Wells

Surface area - Productive
Volume of the reservoir
Average pay thickness
Porosity

Permeability, average
Connate Water Saturation

0il gravity

0il viscosity @ 94°F

Initial solution gas-o0il ratio
0il volume factor

Initial bottom hole pressure
Reservoir Temperature

Primary reserves

Oil-in-place per acre-foot
original

Cumulative field production,
as of December 31, 1988

Remaining primary reserves

Waterflood reserves

Water source

Required investment
({water supply well & plant
injection system, convert

3 wells to water injection)

Estimated Future Profit
(Undiscounted)

TABLE 1

Mesa Gallup
T.32N, R.18W NMPM
San Juan County, New Mexico
Amalgamated Petroleum

No. 3 Navajo

August 24, 1961

Gallup Sandstone

1100-1500 feet

360 BOPM
20 (19 oil, 1 SI gas well)
940 acres

10410 acre-feet

11.2 feet

13.1 percent

70 md

31 percent

40° API

7 cp (est)

60+ cu. ft. per bbl.
1.035 RB/STB

240 psig (?)

94°F (?)

562,200 barrels
668 barrels

574,500 barrels
0 barrels

440,000 barrels

Morrison Water Sands
(2500-3000 feet)

$372,000

$3,094,000



TABLE 2

COMPARATIVE RECOVERIES
AND RESERVOIR CHARACTERISTICS
FOR ADJACENT GALLUP FIELDS

Navajo
F, G, &§ M
Lease (1) Many Mesa
(Horseshoe Rocks Gallup
Gallup Fld) Fl1ld (2) (12/31/88)
Number of Wells 54 18 21
Average Porosity, % 16.2 14.2 13.1
Permeability, md 90 145 70
Connate Water Saturation, §% 34 30 31
0il Volume Factor 1.03 1.03 1.035
Acres Productive 2445 968 940
Sand Vol., AF 27559 6395 10410
Floodable Acre Feet ? ? 8160
Net Pay Thickness 11.3 6.6 11.2
Oil-In-Place, MSTB 22328 4808 7133
Cumulative 0il, MSTB 4265 801 562.5
(7-1-80) (7-1-80) (12-31-88)
Recovery, % 19 16.7 8.3
(7-1-80) (7-1-80) (12-31-88)
Oil-In-Place STB/AF 810 751 678
Produced Water/0il Ratio 25 23 0
Remaining Reserve, MSTB 394 100 440
(7-1-80) (7-1-80) (4-1-89)
Ultimate Production, MSTB 4659 811 1014.5
Ultimate Recovery, % 20.9 16.9 14.2
(1) Disc. late 1956 (2) Disc. Nov. 1962
Wtr Inj started three Wtr. Inj. started

leases, Oct. 1960 1963
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SCALUNBERGER WELL SURTRTING DORPORATION

. COMBINAT JON
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APPENDTIX

PRODUCTION DATA
BY LEASE
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Date! 4-24-89

NUMBER

*%% FIELD PRODUCTION SUMMARY %%

of 4 leases through 12-88

in the MESA GALLUP Field, GALLUP Formation(s)

T.32N-R.17/18H:

WELL NAME

40 6 NAYAJO LSES

27 HNAVAJO C 1 - 6

i AZTEC NAYAJO R44S

14 NAVAJO #3 - 12

OPERATOR

ARI-MEX

GRAND RES.

INC.

GRAND RES.

INC.

GRAND RES. INC.

SAN JUAN, NH

FIRST/
LAST
DATE

PRODUCTION DATA

Page 1

#- CUM ~ LAST RATE ~--»

- Y
oIL
(MBBL)
(BBL)>

GAS
(MMCF)
(MCF)>

OF TOTAL FIELD -#

WATER
(MBBL>
(BBL>



Lease: 4 LERASES Oper.: FIELD STUDY SAN JURM, MM

Form.! GALLUP RFI #: 30045608006, 66 Record number (1)
Cumulative production for OIL: 558,368 BBL WATER: 8 EBL
periond 6-1973 ~-> 12-1988 GAS: @ MCF Cum GOR: a.88 MCF-BBL

Last 6 Mos. Prodeoctn.: JUL. AUG. SEP. ncT. HOWY. DEC.

OIL (BBL)> 468 476 442 128 147 352
GAS (MCF> 2 5] e %) 8 =)
WATER (BBL> e a 5 15 %) %)

0IL OR CRAS PRODUCTICN

(BBL-M>

OIl PRODUCTION

T.32MN-R.1?/1BN
lacaa 1o

1980 (1 B] Lage L9B3 19384 198§ 1988 Lag? 1388 1989

Loty dna e eardeaa g eaaraer fagarearyreadrpaatag praaleaaenaaepobosgaarpaargdarpdatgerieirateangeitarriara el

TIME (YEARS BY MONTH3)

OIL. PRODUCTION (BBL M)

NOTE: OIL. GRS PLOTTED AT MIN-FOINT OF MONTHLY PRODUCTION FERIODS

69 | 12

b %)) %) 1P 24
IBDL s0 |18 |
L 0
169 ge |15 |
L -
14D 70 |14 |C
L in
L

2
;B
100 50 | j@ N
(W)
L
@ | B "
5 3
]} \ m |6 Y
1
h i
4P L I O
V' X
2P8 ‘ 1 la |¥
53 542 59 540 668 63P 64@ 69 EHO 74P 3P 740 760 7H@ 8e€e Fdo 549 8H0 BHA 949

CUMULRATIYE PRODUCTION (MEHL)S

JACK SCHRENKEL & ASBOCIATES, INC. ~ TULSA, OK.



]

Lease: HAVAJO C 1 - 6 Dper.! GRAHMD RES. IHC, SAH JUARH, HH

Form.: GRALLUF RF1 #: 3004560002, 00 Record number 27
Cumulative production for orIL: 212,748 BRL UWATER: A BPRL
period 6-1973 --> 12-1988 GAS! @ MCF Cum GOR: 0,04 MCF-BRBL

Last 6 Mos, Prodctn.: JUL. AUG. SEP, 0CT. HOV. DEC.

OIL (BBL> 126 131 124 25 49 116
GAS CMCF)> %] 2} 2] (o) 2] %)
WRTER (¢BBL) %} (%) % %) % a

OIL OR CAS PRODUCTION COR X WATER CUT — —  BHP OR BHR/Z ¥——X

OIL PRODUCTION (HBL-M>

1980 1an tage 1383 1904 198§ Lage 8:1 kg %11 ] 1989

abvrevgyaypbapgpnynpgnsdroaarnrareg dyaonpeaegaotapaopageppalooayepoegnataonraoronagefoeontontardaiopatineaaloaetney

TIME (YEARS BY MONTHS)

0TIl PRODUCTION (BBL-/M)

MOTE: OIL/CRE PLOTTED AT MID-POINT OF MONTHLY PRODUCTION FERIOOS

1098 192 2@
3PP 89 | 18 | _
9]
LIL) 8o | 16 |,
~
78D 19 | 14 |
n
[
(1] : 69 |12 [© 3
m
L m
5PP A se | 1o |B E
'\
490 A . . . |40 | B v
INMEBLEWN 3 3
308 AN \ n m|s |D
WA 17 Y
2D9 ~\/] N ge |4+ |k
4 1% “WH“M F x
18P \ al sla I¥
vy Y
182 164 195 148 149 182 194 195 195 2d@ 22 2¢4 2q5 2fe 2yp 212 244 246 28 23n

CUMULRTIVE PRODUCTION (MBBL)

JACK SCHRENKEL & ASSOCIATES, INC. .~ TULGR, OH.



Field Name . HESA GALLLP

Farmation

¢ GALLUF

Date of First Prodocticn :

011 Perchaser

Bo
OIL

8
Ut

82
0IL

83
0IL

B4
0it

85
01t

b
OIL

87
oI

8
oIL

/N

B/

B/H

/N

M

B/

B/A

B/

MK

AN
399

188

en

297

191

179

FER
357

293

196

91

294

197

178

137

BA

73

HAR
153

304

el

280

2%

202

178

139

APR
32

245

el

274

hd

N

173

191

187

¥xx JACK SCHRENKEL & ASSOTIATES #xx

Date of First Recorded Data :

il Cum as of Above Date

File Nawe : P3IDE45:55

KAY
308

242

Ik

2X3

193

148

182

JUN
297

e

209

244

232

202

189

183

124

Jut

kDL

rJ
mra
~3

424

408

)

207

156

171

126

AliG
RIE)

228

408

‘_

80
187380

SEP
335

189

183

131

124

COMSULTING PETROLEUH ENGINEERS #% TULSA, OKLAHOMA

377

320

185

194

176

98

29

Operatar
Lease
Laigation

APT/RRC/0TC: 3004560002, 00
SAN JUAN €O, W

t GRAND RES, INC.
CNAVAJO Tt - &

v SEC 14/23-328-10W

Fecord Nuwber =

NGy
161

230

332

281

EC
427

239

2%

276

193

174

174

195

16

27

YEAR

T0TAL
4428
3183
3546
3597

2877

2337

1792

1380

Cud
171808

194951

198537

202134

205011

20734R

20757k

211369

212748



Lease: AZTEC HAVAJO A4&5 Oper.:!: GRAHD RES. IHC. SAH JURH, HM

Form.: GALLUP AF1 #: 3904560000.00 Fecord number 1
Cumulative production for OIL: 35,243 REL HARTER: @ BBL
period 6-1973 --> 12-1988 GAS: @ MCF  Cum GOR: B.008 MCF.~RRBL

Last 6 Mos. Prodctn.! JUL. AUG. SEF. oCcT. HOV. DEC.

OIL (BBL)> &7 €0 53 15 25 €1

GAS (MCF) ) 9 2 9 ) 9

HATER (BBL> 9 %) e ) 2 )
0IL OR CAS PRODUCTION —— COR e % WATER CUT _ BHP OR BHP,Z ¥—

OIL PRODUCTION (BBL-M)

\aaa i

1940 1984 a2 (811 1984 1945 Lase 1987 [§-11:] 1509

ppveevsvenkeaneraaanaedesonsvutonn bpaepaenrtoaloponwsrvooelyeapepannratoeagaenpaopdobaaepeaertbagdpaninateiteaiterny

TINE (YEARS BY HONTHI)

OIlL. PRODUCTION (B8L/M)

MOTE: OIL/CRE PLOTTED AT MIO-POINT OF MONTHLY FRODUCTION FPERIODS

28D 199_2a
18D 89 [ 18 | _
[
16D 89 | 16 |
(o}
140 79 | 14 |C
T2l

o -

12D ) 60 {12 |~ 0O

m

L m

182 L 50 | 10 [B o

[B)

T

-1 R . - 4B |8 o
- =

28
() asls (VY
d w
- i
4B z2e |+ |k
X
29 ivla |
2d 24 ed 2d 3d 34 34 3d 3d 49 43 44 ad 4§ s5qd 54 s4 sd 54 6@

CUMULRTIYE PRODUCTION ¢(MEBL)

JACK SCHRENKEL & ASSOCIATES, INC. ~ TULSR, OK.



Field Name : MESA GALLUP Date of First Recorded Data + 1- 8D Operater  + GRAND RES, INC,

Formation : CALLUP 011 Cun as of Above Date ! 26704 Lease v AZTEC NAVAJD AAAS
Date of First Production @+ b- 73 Location ¢ SIC 25-32N-184
0il Forchacer @ - #PI/RRC/0TC: 3004360000,00
SAN JUAN CO., M
File Name 1 PIDOWAS 5] Recar d Nember = 1
YEAR
- JAN FER KAR APR HaY JUN JuL AUG SEP ocy NOV IEC  TOTAL CUH
0IL B/M 117 97 99 98 99 59 99 B3 122 112 110 181 1316 2B020
Bl
1L B/M 93 B89 102 91 90 4 89 a0 95 b Bg 85 1081 29101
82
0IL B/M 91 79 B4 a0 7% 76 104 119 94 105 77 88 1893 0194
a3
0L B/M 91 73 84 80 Bb 78 97 96 88 86 72 97 1030 31224
B4
OIL B/M 77 88 73 84 79 78 78 74 78 73 76 74 934 12158
83
0IL B/ 73 72 75 72 7h 72 75 81 74 70 b4 73 877 33035
86
0IL B/M 73 65 57 63 74 74 b7 70 b4 69 63 6y 812 31847
87
oIL B/M 63 Y] 70 68 57 b5 67 b! 65 53 i) b1 751 145378
k]
© OIL B/M 94 - 52 b4 67 b5 b2 67 &0 53 15 25 bl 645 15243

¥y JACK SCHREMKEL & ASSOCIATES *xx
CONSULTIMG PETRRLEVH ENGINEERS x¥ TULSA, OXLAHOMA



)

SAH JUAH, HM
Record number

MATER: 9 BRL
Cum GOR: 0.6a MCF.-BRPL

oCT. HOV. DEC.
1@ 33 127
%] ) e
L] 8 e

Lease: HAVAJO #3 - 12 Dper.! GRAHD RES. IHC.
Form.: GALLUFP AF1 #: 3004560901 .00
Cumulative production for oIL: 220,392 RBL
period 6-1973 --> 12-1988 GAS: a MCF
Last 6 Mos. Prodectn.: JUL. RUG. SEF.
oIL (BBL) 203 198 171
GRS (MCF> %) 2 %)
WATER (BBL> ) 9 ]
0IL OR CAS PRODUCTION COR oo %X HATER CUT

\gna

SEC 14,23-32N-1BN

~
x
:
E; ae 1
Q
D
;
-
| ]
Lo J T T R O PO T LR LTS D et S B
1380 tan 5-1F.] 1988 1944 43 1:13 1988 1987 (R-1.1:] 1589
JEBEEES] 1182218011 11s1reppyd Jeaeaggigget JEEESINPENEEEERSEEREN] Jal 11131 1+ pp g1 Qeata e Ralagpeenegringg
TIME (YEARS BY MONTHS)
MNOTE: OIL,CRS PLOTTED AT MID-POINT OF MONTHLY PRODUCTION PERIODS
1PPP 109 29
599 80 | 18 | _
"
80D 8o [ 16 |
T A
N\ 289 79 |14 |T
H 0
Lo
- 600, 60 {12 |~ o
z L &
= 5PP 5o | 1@ ks
: A ;
4P Alﬂ __lao |8 -
E é 9
pp 39 | B
d Vk ®
o W
28D \,\AAJ 28 ¢ |E
V Vﬁﬁ k4
199 mmla |I*
JJS 192 1495 2¢49 ads 2ilp zis 23 245 4o 2ds 24o ads e%a 2qs 245 2ds 24o 24s zdw

CUMULRTIVE PRODUCTION (MBHL)

JACK SCHRENMNKEL 8 ASBOCIATES, INC.

s TULEBA, OK.



Field Hame :
Formation

HEGA GALLUP
¢ FALLUP

Date of First Production @

0il Perchaser !

80
0IL

a1
0lL

B2
0IL

83
0IL

B4
1L

83
oL

86
oI

87
0IL

89
0IL

R/

MM

B/

B/H

B/

R/N

B/

B/

MH

AR

197

187

190

FER
b

m

236

313

207

206

180

* 180

HAR
373

330

293

3

219

221

213

- 180

AFR
335

264

268

271

219

a8

204

206

xex JACK SCHRENKEL & ASGOCIATES xex

Date of First Recorded Data

0il Cum a5 of Above Date

File Mane + P3I0045:55

HAY
Ahb

363

273

288

200

184

185

249

257

219

206

194

204

JuL
RLL}

139

459

384

252

215

171

191

203

474

381

267

212

206

192

198

1_

81
191738

204

193

N

CONSULTING PETROLEYH ENGINEERS xx TULSA, OKLAHDHMA

oty
469

318

318

297

234

214

205

189

10

(lperator
lease
Lecatim ¢

A%I/RRC/DTE: 3004560001, 00

SAN JUAN CO.
Record Nunbe

291

227

194

204

168

3

SEC

N
r=

JEC
409

260
"7
303
214
161
168
162

127

: GRAND RES. THC,
¢ NAVAJD §3

J - 12
14/23-32N-18

14

YEAR

TOTAL

3084

1886

3910

3634

3087

2494

243

2257

1887

CUN
176822

200708

204618

211339

213833

216248

218305

220392



1]

Lease: 6 HAVAJO LSES Oper.: ARI-MEX SAN JUAH, NM

Form.: GALLUP AF1 #: 3904560003, 00 Record number 409
Cumulative production for oIL: 89,985 BBL WATER: A BRL
period 6-1973 --> 12-1388 GRS! A MCF Cum GOR: 8,09 MCF-BRL

Last 6 Mos. Prodctn,: JUL. AuG. SEP. ocT. HOY. DEC.

oIL (BBL)> 64 87 94 70 493 48
GAS (MCF> 0 Q 5} 9 15 a
WATER (BBL) %] %) (%) %) %) 5]

0IL OR CAS PRODUCTIONM

COR e X WATER CUT — —  HHP OR BHP, Z %——X

OIL PRODUCTION (BBL-M>

a0 S. 1@8-15-33aN-1BH -
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1aav e toanpabanp aapspgele saeseaates grreeey s pedaeanraerannleyzpn aneaeelorqpnoneaqefeaaqyeoeape jfesoeeanasateaifenlie

TINE (YEARS BY MONTHI)

OIl. PRODUCTION (Bm_/M)

NOTE: OIL/GRS PLOTTED AT MID-POINT OF MONTHLY PRODUCTION PERIODS
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CUMULRATIVE PRODUCTICN (MEHL)

JACK SCHRENKEL & ASSOCIATES, INC. .~ TULGR, 0OK.
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CONSULTING PETROUEUN ENCINEERS % TULSA, OKLAHOMA

ocT
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193
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Operator
Lease

Leratj !
A /RAC/OTC
SAN JUAN C1.
Record Nunbe
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e
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Lease: HORSESHOE #2F Oper.! DUGAH FPROD. SAH JUAH, HH

Form.! GARALLUP AP1 #! 3004560004 .04 Record number 53
Cumulative production for oIL: 12,297 BBL WATER: 8 BRBL
period 1-1973 --> 12~-1988 GRAS: 9 MCF Cum GOR: p.88 MCF~/BRL

Last 6 Mos. Frodctn.: JUL. ARUG. SEP. 0CT. HOV. DEC.
OIL (BBL) 19 19 8 11 11 8
GAS (MCF) %) % %) a a 5]
WATER (BBL) a (%) % (5] %) (%)

0IL OR CAS PRAODUCTION —m— COR v % WATER CUT _— BHP OR BRHRP.Z ¥——X

(HBL ™)

OIL PRODUCTION
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CUMULRTIYE PRODUCTION (MEBL)

JACK SCHRENHEL & ASSOCIATES, IMC. .~ TULGA, OK.



Field Name : HESA GALLUP Date of First Recorded Data @ 1- 8D Operator @ DUGAN PROD,

Formation : GALLUP 0il Cum a5 of Ahave Date ] 9459 lease + HORSESHOE $2€
ate of First Production @ |- 73 Lecation ¢+ 5, 30/31-32K-18M
il Porchaser | - API/I}R%/UhC]: 3?&4560004.00
SAN JUAN G0, ,
File Name ¢ PI00AS:85 Record Number = 53
YEAR
B JAN FEB HAR APR HAY JUN JuL AUG SEp ocT NOV EC  TOTM CUH
0IL B/H 2t 15 Y) 52 72 18 74 b1 50 k] b1 4 579 106038
a1
OIL M/M 59 32 50 5% 63 27 60 i) z7 RYj 50 43 581 10619
82
0IL /M 19 30 29 29 b 5 59 19 1 25 20 20 155 10974
83
oI WM 27 7 15 I RV 23 25 13 19 29 28 0 J44 11318
84
OIL MM 29 25 18 58 15 20 8 27 e 26 A1 4 285 11403
85
OIL /M 19 27 22 22 10 2l 5 9 11 29 22 22 219 11822
86
OIL B/N 23 14 19 18 12 13 16 17 12 11 16 i 184 12004
87
0IL B/N 14 13 19 16 16 12 12 13 8 11 14 14 153 12159
88
DIL WM 1315 . 14 1b 12 10 10 10 B 11 1] 8 138 12297

¥ax JACK SCHRENKEL & ASSOCIATES »x¥
CONSULTING FETROLEUM ENGINEERS ¥¥ TULSA, OKLAHOHA



APPENDIX 2

WELL DATA
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