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Proposed Jennifer Chaveroo San Andres Unit 
Chaveroo San Andres Field 

Roosevelt County, New Mexico 

I. SAN ANDRES REGIONAL GEOLOGY. The San Andres Formation is one of the most 
prolific hydrocarbon-bearing horizons of the Permian Basin. It consists of a 
cyclic sequence of shallow-water carbonates and evaporites which progressed 
across the Northwest Shelf toward the Midland and Delaware Basins. San Andres 
production exists through the vertical stacking of porous dolomitic reservoirs. 
Stratigraphic trapping of hydrocarbons results from porosity pinch-outs defined 
by the degree of dolomitization and anhydrite plugging, both vertically near the 
top of depositional cycles, and on a regional scale. Stratigraphic trapping, 
combined with subtle structural nosing and changes in dip, define the limits of 
production. Reservoir zones are regionally correctable and mappable. Major 
productive trends pinch out northward onto the Matador Arch causing this feature 
to be a major influence on San Andres deposition and production. 

II. STRATIGRAPHY. At its type locality in the San Andres Mountains of New 
Mexico, the San Andres Formation consists of a 32 foot (10 meters) thick basal 
yellowish sandstone and 578 foot (176 meters) of overlying dark-gray to black 
petroliferous limestone (Lee and Girty, 1909; Kottlowski et al., 1956; Gratton 
and LeMay, 1969). This section apparently corresponds to the lower half of the 
uneroded subsurface San Andres of the Northwest Shelf (Kottlowski, et al., 1956; 
Kinney, 1969). 

The San Andres consists of interbedded dolomites, anhydrites, and minor limestones, 
which directly overlie the sandy anhydritic dolomite of the Glorietta and Yeso 
formations (Leonardian). The San Andres is directly overlain by the evaporitic 
dolomites of the Grayburg Formation of the Artesia/White Horse Group 
(upper-middle Guadalupian). 

The San Andres Formation over much of the Northwest Shelf can be divided into 
upper and lower parts based on the occurrence of a regionally correctable 
marker bed, a silt-stone 5-10 foot (1.5-3 meters) thick, known as the "Pi" 
marker, which typically occurs 400-650 feet (122-198 meters) below the formation 
top. From bottom to top, the lower part of the San Andres, which may be up to 
800 feet (244 meters) thick, is a large-scale shoaling depositional cycle. It 
is formed of open-marine shelf deposits, overlain by a thick package of 
restricted shelf and tidal-flat deposits, and capped by supratidal deposits. 
Depositional facies of the San Andres Formation have been previously described 
in detail (Gratton and LeMay, 1969, Silver and Todd, 1969; Chuber and Pusey, 
1972; Meissner, 1972; Todd, 1976; Dutton et al., 1979; Hafner, 1979; Ramondetta, 
1982). This regressive sequence of deposits represents progradation of facies 
to the south across the Northwest Shelf and toward the adjacent basins. 

The cyclic nature of the restricted shelf and tidal-flat deposits of the lower 
San Andres has formed stratigraphic traps whose mechanism is the occurrence of 
impermeable anhydrite and tight dolomites between vertically stacked porosity 
zones commonly about 50 feet (15 meters) thick (Gratton and LeMay, 1969; Pitt 
and Scott, 1981; Ramondetta, 1982). The anhydrite layer is thicker to the north 
(updip), providing an impermeable regional porosity plug that parallels the 
deeper structural trend of the Matador Arch. 

III. POROSITY ZONES. Eight porosity zones are defined at various depths below 
the Pi marker. Regionally, these zones represent, from bottom to top, cyclic 
deposition of carbonates and evaporites which become increasingly evaporitic 
upward through the section. 

Zones 1 through 5 extend across the Northwest Shelf to their regional pinch-out 
against the Matador Arch. The reservoir zones correlate to anhydrite and 
anhydrite-plugged dolomites facies farther north (Gratton and LeMay, 1969; Pitt 
and Scott, 1981). Reservoir zones are stacked, with increasingly shallower 
production located farther southward. Zones 2 through 4 which comprise the 
productive interval are major hydrocarbon-producing zones and pinch out north 
and parallel to the Matador Arch. Dip cross-sections of the San Andres show 
that the deeper porous zones 7 and 8 are regionally extensive across the 
Northwest Shelf and Matador Arch. Although zones 7 and 8 are typically porous, 
the porosity occurs in a water-saturated dolomitic limestone which has not 
proven productive. 
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IV. STRUCTURAL INFLUENCES. Most San Andres fields on the Northwest Shelf are 
primarily stratigraphic traps, controlled by a combination of extensive 
dolomitization and anhydrite plugging. However, subtle structural elements on 
both a local and regional scale have some bearing on the localization of 
hydrocarbons 1n the San Andres Formation. Subtle structural nosing and changes 
in dip are important in localizing hydrocarbons in the porous reservoir zones 
(Gratton and LeMay, 1969). Gratton and LeMay showed that the Chaveroo field of 
Roosevelt County, New Mexico, results from a combination of stratigraphic, 
structural, and hydrodynamic interaction. The field produces from three 
vertically-stacked dolomite reservoirs on two subtle structural noses. Production 
is limited on the eastern edge of the field by porosity pinch-outs associated 
with steepening of dip. 

The subtle structural influences evident on a local scale are also important on 
a regional scale. Two important structural features have a marked influence on 
San Andres production on the Northwest Shelf: a) the Matador Arch; and b) 
the shallow expression of the Wolfcamp-Pennsylvanian Shelf edge of the Midland 
Basin. The Matador Arch was a positive feature throughout much of the 
Mississippian and Pennsylvanian; undoubtedly, it remained a regional high even 
in the Late Permian. The southern-most wells in the Slaughter-Level land Field 
produce from several porosity zones. These zones pinch out regionally updip 
onto the Matador Arch — a pattern that is repeated and typifies the Northwest 
Shelf. All productive San Andres reservoirs that are major hydrocarbon 
producers pinch out onto this structural feature, restricting production in an 
east-west trend across the Northwest Shelf which parallels the Arch. Whereas, 
porous zones developed north of the Arch are stratigraphically deeper and 
typically produce water (Pitt and Scott, 1981). In addition, the percentage of 
halite increases north of the Matador Arch. Indeed, the Matador Arch probably 
marks the southern extent of major halite deposition and the northern extent of 
reservoir-facies deposition. 

V. RESERVOIR CHARACTERISTICS. Core analysis porosities in the Chaveroo Field 
range up to 20 percent, but generally average between 6 and 8%. Available core 
analyses indicate that permeabilities in the Field are less than 1 millidarcy. 
However, core data is extremely limited and, therefore, existing core 
Information may not be representative of reservoir characteristics throughout 
the Field. The high cumulative production from certain existing wells supported 
by volumetric engineering analysis suggests higher and more continuous 
permabilities throughout portions of the Chaveroo Field. This is particularly 
applicable to the wells within the proposed Unit Area. 

Water-oil contacts in San Andres fields are somewhat difficult to determine due 
to the existence of a broad oil-water transition zone and a possible "tilted" 
oil-water contact. Typically, oil and water cumulative production is about 
equal during primary recovery. 

Certain Chaveroo Field wells exhibit high initial production and rapid decline 
to relatively low-rate, flatter decline. This suggests initial fracture 
production depleting by solution gas drive to matrix permeability production 
both directly to the well bore and through the fracture system. There is 
evidence of fracture orientation in a northwest/southeast direction. This can 
be expected in secondary structural north/south arching considering stress 
parallelogram analysis. 

VI. CHAVEROO SAN ANDRES FIELD. As shown on Exhibit VIII.A., the Chaveroo San 
Andres Field is located on the county line separating Chaves and Roosevelt 
Counties, New Mexico. The field name itself is a contraction of Chaves and 
Roosevelt. The Field, located geologically on the south flank of the Matador 
Arch on the Northwestern Shelf, was discovered in March, 1965, with the 
completion of the Champlin Petroleum Company and Warren American Oil Company No. 
1 Hondo State. This well was plugged back from a total depth of 9,100 feet to 
4,400 feet. The field now has 419 wells. Production is a sour 24° to 28° A.P.I, 
gravity crude and the cumulative field production was 23,131,431 barrels of oil, 
34,070,069 MCF of gas, and 28,100,918 barrels of water as of January 1, 1989. 
The original discovery was made using a combination of subsurface geology and 
reflection-seismograph data. Oil production is from a gray-to-brown fine 
crystalline to granular anhydritic dolomite with fine vuggy inter-crystalline 
and fracture-type porosity zones located approximately 650 feet below the top of 
the San Andres of Guadaluplan (Permian) age. The Field contains a gross pay 
section of approximately 200 feet. The Field structure consists primarily of a 
southward plunging nose. Reservoir conditions are controlled by porosity zones 
which pinch out updip. 
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JENNIFER CHAVEROO SAN ANDRES UNIT 

SUPPLEMENTAL DATA REQUIRED BY FORM C-108 

INDEX OF EXHIBITS 

FILE 3. 

Exhibit VIII. - Engineering and Geological Report - Proposed Jennifer Chaveroo 
San Andres Unit, prepared by Bert H. Murphy, Registered 
Professional Petroleum Engineer dated July 15, 1989; 

Exhibit VIII.A. - General Location Map; 

Exhibit VIII.B. - Report dated November, 1966 prepared by Roswell Geological 
Society Symposium with attached structural and isopachus maps 
and type log; 

Exhibit VIII.C. - Core Data - "Completion Coregraphs" for the Homme Federal 
Well No. 3 and for the Wolf Federal Well No. 1 located 
within the Unit Area; "Completion Coregraph" for the State 
"AZ" Well No. 2 located in near proximity of Unit in Section 33, 
T-7-S, R-33-E; 

Exhibit VIII.D. - Tabulated Summary of Geological Data; 

Exhibit VIII.E. - *Structure Map with proposed Unit Area delineated, San 
Andres Correlation Point. 

Exhibit VIII.F. - *Iso-Cum Base Map with proposed Unit Area delineated, 

Contour of Cumulative Oil Production to 01/01/89. 

Exhibit VIII.G.l. - *Cross Section A-A" (Northwest-Southeast through Sections 30-29-32); 

Exhibit VIII.G.2. - *Cross Section B-B' (West-East through Sections 20-21); 

Exhibit VIII.G.3. - *Cross Section C-C (North-South through Sections 8-18-19); 

Exhibit VIII.G.4. - *Cross Section D-D' (West-East through Sections 35-36); 

Exhibit VIII.G.5. - *Cross Section E-E1 (North-South through Sections 25-36-2); 

Exhibit VIII.G.6. - *Cross Section F-F' (West-East through Sections 30-29); 

Exhibit VIII.G.7. - *Cross Section G-G' (North-South through Sections 19-30); 

Exhibit VIII.H. - Chart of Derivation of Tract Participation Factors. 

Exhibit VIII.I.1. - Decline Curves for Wells within Unit Area. 

Exhibit VIII.I.2. - Decline Curves for Wells outside Unit Area but within Area 
of Review. 

* See enclosures. 



GENERAL LOCATION MAP 
WATER FLOOD STUDY 

MURPHY OPERATING CORPORATION 
CHAVEROO SAN ANDRES FIELD 

PROPOSED JENNIFER CHAVEROO SAN ANDRES UNIT 
ROOSEVELT COUNTY, NEW MEXICO 

20 0 20 *0 to tm* 

EXHIBIT 3ZHE.A. 



ROSWELL GEOLOGICAL SOCIETY SYMPOSIUM 

Author: 

Affil iation: 

Date: 

George L. Scott, Jr. 
Consulting Geologist 
November 1966 

Discovery Weil- Champlin Pet. Co. & Warren American Oil 
Section 32, T-7-S, R-33-E. Completed 3/20/65 
IPP 148 BOPD + 2 BWPD, GOR 810. 

Exploration Method Leading to Discovery: 8 0 % S u b s u r f a c e 2 0 % S e i s m i c 

Field Nome: C h a V e r O O 

Locotion: T - 7 . 8 - S , R - 3 3 , 3 4 - E 

County & state: Chaves & Roosevelt Counties, 
New Mexico 

Co. #1 Hondo State, SE/4 NE/4 

Pay Zone: Top of f i e l d pay is at 4184 (+255) 
Formation Name: S a n A n d r e S Depth b Datum Discovery Well: T o p p e r f i n d l S C . W e l l 4 2 9 9 . 

Lithology Description: Tan to brown, f ine to medium crysta l l ine dolomite with scattered anhydrite 
inclusions, and vugular, in ter-crysta l l ine.and fracture porosity. Most wells complete 
from 1st to 2nd porosi t ies; scattered wells also perf 3rd porosity. The net porosity 
is based on a cut -o f f of 4% and covers only 1st and 2nd porosit ies. (Cont. under Type Tr 
Approximate average pay: -gross 4 0 net Productive Area 11 ,QQQ -acres (on Nov. 1 , 1966) 

Type Trap: Strat igraphic. Porosity and permeability f a i l s up dip along the north 
and west margin of the f i e l d to provide the trap. 

Pay Zone (cont. from above). Net porosity map is not a s t r i c t net pay map as there are well 
where extensive f ractur ing has lowered the porosity cut-of f to 2 1/2%. I t also includes 
porosity in the 2nd porosity interval at the south and southeast f i e l d margin that is 

Reservoir Doto: below the i r regular oi l -water contact. 
6 % Porosity, • 7 Md Permeobility, 2 5 - % Sw, _ L 6 % So 

oii- 26° API, black, sour 
Gas: GOR 400 to 1000 
W a t e r ^ 6 - * £ Q 0 _ N a + K , 2 Z ^ 6 8 0 - C a , 486QMg, 1 6 5 , 6 0 0 Cl, 2 

Specific Gravity 1 . 1 7 4 Resistivity - 0 3 5 

Initial Field Pressure: 1 3 4 0 psi @ + 1 4 0 datum Reservoir Temp. 

Type of Drive: S o l u t i o n g a S 

so<, __240-
ohms @ HQ 

HC0 3 , 

_°F 

JJ-0F 

Normol Completion Practices: Set casing through pay and select ively perforate with one shot per 
in terva l . Acidize with 2000 gallons of acid, and sand fracture with 30,000 gallons 
of o i l and 30,000 pounds of sand. 

Type completion: B o t h f l o w i n g a n d p u m p i n g s o r m o l Well Spacing . ML . Acres 

Deepest Horizon Penetrated & Depth: Bough "C" at 9100' in the discovery we l l . At the south end 
of the f i e l d several abandoned Bough "C" wells have been plugged back to the San Andres 

other Producing Formotions in Field: None within the area of San Andres production, however, Bough 
"C" production in the Tobac f i e l d adjoins the Chaveroo San Andres f i e l d on the south. 

Production Data: 
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Prod. S.l.or 
Abd. ANNUAL CUMULATIVE 

1965 OIL 45 166.896 16fi rRqfi OIL 

GAS 179.400 179.400 GAS 

1966 *01L 241 1.474.705 1,641 3 f im OIL 

GAS 1.084.527 i )?fi.^ Jq?7 GAS 

OIL OIL 

GAS GAS 

OIL OIL 

GAS GAS 

* 1966 production to September 30, 1966. 
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CORE LABORATORIES, INC. 11 Petroleum Reservoir Engineering 

C O M P A N Y . . 

W E L I 

FIELD 

COUNTY 

LOCATION. 

PAN AHERICAN PETROLEUM CORPORATION 

!nvi-r urn r wn 1 6-5-66 
-CHAVERQQ . rnoMATif iM SAN ANDRES 

. FILE NO UP--\-77ri7 

. ENCHS. HOONF 

Fl FV •__ 

ROOSEVELT 

/t? - 7S -? <f f 
C T A T F NEW HEXICO ORLC. Ft n WATER BASE HUD r n n r t DIAMOND U 1/B" 

n P M t P K t SAMPLED AS DIRECTED BY CLIENT 

COMPLETION COREGRAPH 

SAND 

•MAL* 

L I M E S T O N E 

D O L O M I T E 

C O N O L O M C R A T E 

O O L I T E S 

EH3 
IO 0.4 Ol 

A N H Y D R I T E L * W 

Well #19-07 

Completion Date: 07-12-66 

Complet ion 

Interval : 4l08'-4298' 

Perfs: 
^268'-4298' (2 JSPF) 
4108'-41231 (2 JSPF) 
4127*-4214' (2 JSPF) 
In i t i a l Treatment: 
Acid 2000 G 
Frac 30000 # 

In i t i a l Potential: 
P 97 BOPD 

- MCFGPD 
2 BWPD 

Cumulative Recovery 
to January 1, 1989: 
OM 32,254 
Gas 25,626 
Wat 17,215 

Proposed Jennifer Chaveroo San Andres Unit 
Form C-108 Exhibit VI Il.C. - Core Data - "Completion Coregraph" f o r 

Wolf Federal V/ell #1 (#19-07) located within Unit boundary. 

EXHIBIT VIII. C. Page 1 of 3 



C O R E L A B O R A T O R I E S , INC. Petroleum Reservoir Engineering 

. f.MfANv J'AN AMI It 1 CAN I'KTKPLh'l'H CORPORATION 

wt L I i'l^'M!' I ' iWKAI. .Nil J _ _ 
i n un ' t)»Vi:Kit< FOHMATiON.iAJi ANDB£i 

FILE n r , U P - y ? 

- ENCf tS HfU'jNr 

_ ELCV 

W H J N I Y . . .««V.SIVU,« « i * r r HEU MEXICO n»,/-• F I D .VAILJL.MSE _H 

L n c M i o N J ^ U * * f r -°-T7S-R]AK MCMAHKS SAMfLED AS P-IgKCTEp BY CLIENT 
CORES DIAHO.NU U 

COMPLETION COREGRAPH 

Well #20-06 

Completion Date: 01-07~66 

Comp1et ion 
Interval: 4114'-43171 

Perfs: 
4114' . 
4179'; 

4216', 
4237', 
4301 V 
4312i' 

4120', 4138' 
4l80', 4182' 
4220', 4222' 
4294' 
4305' 
, 4313', 4314', 

4178', 
4205', 
4223', 

4295', 4300', 
4311', 4312', 

4314*', 4315' 
(1 JSPF) 

4316', 4317' 

I n i t i a l Treatment: 
Acid 20Q0 G 
Frac 50000 # 

In i t i a l Potential: 
P 194 BOPD 

- MCFGPD 
55 BWPD 

Cumulative Recovery 
to January 1, 1989: 
Oil 25,505 
Gas 71,014 
Wat 14,729 

..... r:Txl Em 
cm 

l,<>! f t . WC, CC I Slflol'tK V V u | t I 0 Oil W Wjici C Ci i I li*>i>lioA<t 

•.IOS.O-Ub.7 

>.iob.7-oa.i 
08 .1 -09 .8 

. 111.3-1J .0 
1 i . i i - i ' . . ; 

.11 16.'. 
1 0 . i - 1 / . 7 

. i l L E I M i U ^ . 

.120. j - : : . u 
22 .0 -2J .9 

'.i.'S.'.-.v.o 
.'».o-:«.^ 

M J O . S - J . ' . l 
J L ' . I J J . ' J 

.1 4 -17 .0 

37.0-18. ' , 

• ' ,0 .U- ' . l ..• 

4 r . i . : - 4 1 . 0 

; 1.0-v..o 
. 0 - ' . \ . ( l 

•.]••.&.r>--. ' .0 

47.0-- .8.O 

'.S.U-'.'J.O 

U J 5 . ' - 5 ' . 0 

4 l ( i l ; . 0 - 6 2 . 3 

• l b } . 1 6 ) . 8 
63 .8 -65 .4 

4165 .4 -67 .0 
b T . 0 - 6 8 . } 
68 .3 -69 .7 

•SLI 

4169.7-7 1.4 

.171 .6 -71 .0 

,.?3.o-;."..» 

4 17.'. . 1 - 7 6 . 0 

/ b . o - 7 7 . 6 

4 1 / 7 . 6 - J 9 . 0 
79 .0 -nn ,b 

- . l « 0 . l > - 8 2 . 4 

4182 .4 -84 .0 

i i ' i .w- j ia^g-

i t t t f i . 3-88.0 
8 8 . 0 - 8 9 . 9 

• ' . IH9 .9-9 l . l i 

. . 1 ) 1 . 6 - 9 1 . 1 

9 1.1-9'.,* 

'. 19•'.. 7 • 96. ) 

. 1 9 6 . j - 9 8 . 0 

98 .0 -99 . I ) 

• *9,t ' -0U.O 

..Oo.O 01.8 

- .201.B-UJ.J 

0 J . 3 - 0 4 . 5 

0 .1 • 0 .1 

420', .5-06,.3 

' .206. 1-08.0 

0 8 , 0 - 0 9 . i 

09 . . ' - 111. 7 

210.7-12.3 

. . ' I I . >• l ' . . » 

. ' 1 5 . - - I ' . . 
I 7 . . . 1 8 .6 

IU. l i . 

4.210.ti.-3.2.U. 

3 2 . 0 - J J . 5 

4233 .5 -35 .0 

J5.0-Jb. ? 

4236 .7 -J8 .5 

40 .0-41 .5 

4>41.>- / .3 .0 

43 .0 - 44.3 

4 4 . 1 - 4S.5 

.245 .5-47 .2 
47.2.:48.7 

SO.0-51.0 

i l . O - J . ' . b 

4254 .1 -56 .0 

4 2 8 3 . 0 - 8 ' . . / 

428' . . 7.-86.1 
. . 86 .1 -B? .7 

128; .7-BS.9 
_ B . S - J L : 9 Q . ; 

2S0.7-92 .0 
. 92 .0 -9J .7 

4 2 9 5 . J - 9 / . 0 
j ; . u - u a . h 

V3O0.O-U1.0 

— 0 1 . 0 - 0 2 . 0 

02 .0 -03 .5 

4101 .5 -05 .0 

4:o6.;-oa,u 
. 0 8 . 0 - 0 9 . 4 

4 J 0 » . ' , - 1 1 . 0 

11 .0 -12 .1 

4312 .5 -14 .0 

u.n-ia.rt 

4315.8-17.5 

' i l l / . 5 - 1 8 . 8 

LU J : 2 U . U 

0.3 

0..5 

NIWIIIIIII O—O 

10 

o,g 

si . : 

7 8 J . 

.H.2 

75,0 

69.4 

IH11 H i l l O—O 

"if'"io"» 
011 uiuinti x--

"aj 50 "75 

if 

5.S 

61.3 

49.2 
40.0 

4180 

lilt 

4210 ^ ; 

I I ! 

4300 ; 

4305 

Proposed Jennifer 
Form C-108 Exhibi t VI I l.C. 
Homme Federal Wel1 #3 (#20-

Chaveroo San Andres Unit 
- Core Data - "Completion Coregraph" for 
•06) located within Unit boundary. 
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CORE L A B O R A T O R I E S , INC. 

e n u i - t m f.UNHAV D-X OIL COMPANY 

etroleum Reservoir Engineering 

W C L L . 

F I E L O . 

STATE "A?!" NO. 2 f l -1 
C1UVKH00 F O R M A T I O N X ' I f i ! ! T g 

C O U N T V ROOSEVELT 

_FILE NO w p - v m s 
. CNons. BOONP 

. ELEV.- iA2£lJtn_ 
• STATE HEX 1 CO ORLG. F i n UATF9 m s r u r n r n . f < DIAMOND 1 1 /2 " 

L O C A T I O N P B O ' FS ti 1?«0 Trfl S r r ^ W i S - R l l f , , R E M A R K S SAMPI m AS n i i r i TFn nv r u r s T 

COMPLETION COREGRAPH 

S A N O | . * . V . * / . j 

SHALE frc—~—~| 

L IMESTONE 

OOLOMITE 

C O N O L O M I K A T E 

Well #33-n 

Completion Date: 06/27/65 

CompletIon 
Interval: 4218'- 4419' 

Perfs: 
4408', 4413' 
4246', 4251' 
4307', 4314' 
4338', 4369' 

4419', 4218' 
4276', 4295' 
4223', 4330' 

I n i t i a l Treatment: 
Acid 2000 G 
Frac 30000 # 

Init ial Potent i a l : 
F 288 BOPD 

334 MCFGPD 
N/A BWPD 

Cumulative Recovery 
to January 1, 1989: 

Oil 67,376 BBL 
Gas 68,549 MCF 
Wat 96,555 BBL 

ANHYDRITE [.t>%»t»f| 

Proposed Jennifer Chaveroo San Andres Unit 
Form C-108 Exhibit VI Il.C. - Core Data - "Completion Coregraph" for 
State "AZ" Well #2 (#33-11) located within close proximity of Unit boundary. 



EXHIBIT VIII.D. 
Tabulated Summary of Geological Data for Wells within Proposed Unit Area 

PROPOSED JENNIFER CHAVEROO SAN ANDRES UNIT 
Roosevelt County, New Mexico 

CHL = Cased Hole Log NDE = Not Deep Enough 
BHCS?= Borehole Compensated Sonic Log GRN = Gamma Ray Neutron 

Operator Original New Unit Elevation Top P-1 Top P-2 Thickness 
Lease Well#/Unit Well # GRL KB Meas. SubSea P-1 to P-3 

Sec. 25, T7S-R33E 

Murphy Operating Corp. 
State " j " 3A 25-01 4320 4330 4097 + 233 -

State "J" IB 25-02 4320 4331 4100 + 231 -

State "DB" 3C 25-03 4321 4333 4082 + 251 CHL 
State "DB" ID 25-04 4324 4335 4072 + 263 CHL 
State "DB" 2E 25-05 4325 4336 4084 + 252 CHL 
State "DB" 5F 25-06 4319 4330 4102 + 228 CHL 
State II J I . 2G 25-07 4320 4331 4124 + 207 -

State Conine IH 25-08 4322 4332 4143 + 189 207 
State "DF" 11 25-09 4315 4325 4172 + 153 CHL 
State II j it IJ 25-10 4324 4337 4141 + 196 CHL 
State "DB" 7K 25-11 4316 4327 4112 + 215 CHL 
State "DB" 4L 25-12 4327 4338 4100 + 238 CHL 
State "DB" 6M 25-13 4325 4336 4116 + 220 CHL 
State "DB" 8N 25-14 4323 4333 4135 + 198 CHL 
State "DB" 90 25-15 4310 4329 4160 + 169 CHL 
State H j . . 4P 25-16 4324 4335 4180 + 155 -

Sec. 26, T7S-R33E 

Murphy Operating Corp. 
Federal "26" 71 26-09 4335 4347 4085 + 262 CHL 
Federal "26" 5J 26-10 4343 4355 4084 + 271 210 
Federal "26" 3K 26-11 4366 4378 4096 + 282 208 
Federal "26" 2L 26-12 4373 4385 4096 + 289 214 
Federal "26" IM 26-13 4381 4388 -4114 + 274 216 
Federal "26" 4N 26-14 4365 4374 4102 + 272 216 
Federal "26" 60 26-15 4347 4354 4092 + 262 216 
Federal "26" 8P 26-16 4339 4346 4098 + 248 217 

Sec. 35, T7S-R33E 

Murphy Operating Corp. 
Hobbs "T" 17A 35-01 4333 4345 4118 + 227 232 
State "CV" 2B 35-02 4361 4370 4110 + 260 Sonic Log 
Hobbs "T" 16C 35-03 4366 4378 4108 + 270 216 
Shackelford ID 35-04 4380 4391 4120 + 270 220 
State "DA" IE 35-05 4368 4378 4126 + 252 206 
State Section 35 3F 35-06 4369 4379 4130 + 249 210 
State Section 35 4G 35-07 4361 4371 4126 + 245 214 
State Section 35 5H 35-08 4337 4348 4132 + 216 210 
State "CV" 31 35-09 4345 4354 4146 + 208 Latero Log 
Hobbs "T" 14J 35-10 4347 4358 4135 + 223 211 
State "CV" IK 35-11 4358 4367 4118 + 249 212 
State Section 35 IL 35-12 - 4378 4133 + 245 211 
State Section 35 2M 35-13 4363 4374 4131 + 243 212 
State "DE" IN 35-14 4360 4370 4134 + 236 216 
Hobbs "T" 180 35-15 4351 4363 4146 + 217 214 
Hobbs "T" 19P 35-16 4343 4355 4162 + 193 216 

Sec. 36, T7S-R33E 

Murphy Operating Corp. 
State Section 36 IB 36-02 4323 4334 4180 + 154 212 
State "K" 3C 36-03 4325 4335. 4155 + 180 -

State "K" ID 36-04 4330 4340 4134 + 206 219 
State "K" 2E • 36-05 4331 4341 4154 + 187 BHCS 
State "K" 6F 36-06 4324 4333 4178 + 155 BHCS 
State Section 36 1G 36-07 4321 4331 4208 + 123 210 GRN 
State "K" 7K 36-11 4331 4341 4188 + 153 BHCS 
State "K" 4L 36-12 4336 4345 4172 + 173 BHCS 
State "K" 5M 36-13 4337 4346 4188 + 158 BHCS 
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EXHIBIT VIII.D. 
Tabulated Summary of Geological Data for Wells within Proposed Unit Area 

PROPOSED JENNIFER CHAVEROO SAN ANDRES UNIT 
Roosevelt County, New Mexico 

CHL = Cased Hole Log NDE = Not Deep Enough 
BHCS = Borehole Compensated Sonic Log GRN = Gamma Ray Neutron 

Operator Original New Unit Elevation Top P-1 Top P-2 Thickness 
Lease Wel1#/Unit Well # GRL KB Meas. SubSea P-1 to P-3 

Sec. 18, T7S-R34E 

Murphy Operating Corp. 
Wolf Federal 30 18-15 

Sec. 19, T7S-R34E 

Murphy Operating Corp. 
Wolf Federal 4A 19-01 4316 4325 4020 + 305 CHL 
Wolf Federal 2B 19-02 4318 4329 4020 + 309 CHL 
Federal "19" 2C 19-03 4320 4330 4016 + 314 198 
Federal "19" IF 19-06 4321 4332 4046 + 286 CHL 
Wolf Federal 1G 19-07 4318 4328 4042 + 286 CHL 
Wolf Federal 5H 19-08 4316 4325 4040 + 285 CHL 
State "G" 51 19-09 4314 4323 4072 + 251 CHL 
State "G" 3J 19-10 4320 4328 4065 + 263 CHL 
State "G" IK 19-11 4318 4327 4048 + 279 208 
State "G" 2N 19-14 4319 4328 4080 + 248 CHL 
State "G" 40 19-15 4315 4325 4080 + 245 CHL 
State "G" 6P 19-16 4312 4322 4091 + 231 CHL 

Sec. 20, T7S-R34E 

Murphy Operating Corp. 
Homme Federal 2C 20-03 4312 4323 4030 + 293 208 
Homme Federal IE 20-05 4313 4324 4036 + 288 CHL 
Hornme Federal 3F 20-06 4310 4320 "4056 + 264 Laterolog 
State "20" 3K 20-11 4312 4323 4113 + 210 _ 

State "20" IL 20-12 4315 4326 4060 + 266 195 
State "20" 2M 20-13 4312 4324 4100 + 224 CHL 
State "20" 4N 20-14 4309 4320 4168 + 152 -

Sec. 29, T7S-R34E 

Murphy Operating Corp. 
Hobbs "W" 8C 29-03 4309 4319 4170 + 149 197 
Hobbs "W" 6D 29-04 4311 4322 4118 + 204 202 
Hobbs "W" 7E 29-05 4308 4319 4172 + 147 CHL 
Hobbs "W" 9F 29-06 4309 4320 4252 + 68 -

Sec. 30, T7S-R34E 

Murphy Operating Corp. 
Hobbs "W" 2A 30-01 4313 4323 4114 + 209 202 
Hobbs "W" IB 30-02 4313 4324 4109 + 215 205 
State II y ii IC 30-03 4317 4327 4113 + 214 201 
State ii V" 2F 30-06 4312 4322 4154 + 168 -

Hobbs "W" 3G 30-07 - 4322 4144 + 178 204 
Hobbs "W" 4H 30-08 4309 4320 4155 + 165 205 
State II y II 41 30-09 4310 4320 4189 + 131 CHL 
Hobbs "W" 5J 30-10 4312 4323 4187 + 136 157 
State II y II 3K 30-11 4315 4325 4176 + 149 204 
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Exhibit VIII.D. 
Tabulated Summary of Geological Data for Wells Outside Proposed Unit Area 

but within Area of Review.* 
PROPOSED JENNIFER CHAVEROO SAN ANDRES UNIT 

Roosevelt County, New Mexico 
CHL = Cased Hole Log NDE = Note Deep Enough 
BHC-S = Borehole Compensated Sonic Log GR-N = Gamma Ray Neutron 

Operator Original Elevation Top P-1 Top P-2 Thickness 
Lease WelIff/Unit GRL KB Meas. SubSea P-l to P-3 

Sec. 13, T7S-R33E 

Mims Texas Oil & Gas, Inc. 
Morgan Fed. Tract 4 51 325 4336 3973 + 363 197 
Morgan Fed. Tract 4 6J 4328 4339 3982 + 357 197 
Morgan Fed. Tract 4 30 4328 4338 3982 + 356 198 
Morgan Fed. Tract 4 4P 4327 4338 3984 + 354 196 

Sec. 23, T7S-R33E 

Mims Texas Oil & Gas, Inc. 
Federal 23 81 4336 4344 4034 + 310 204 
Federal 23 7J 4342 4353 4037 + 316 CHL 
Federal 23 30 4345 4352 4040 + 312 206 
Federal 23 4P 4335 4343 4040 + 303 198 

Sec. 24, T7S-R33E 

Mims Texas Oil & Gas, Inc. 
Federal 8A 4322 4334 4004 + 330 CHL 
Federal 7B 4323 4335 4001 + 334 CHL 
Federal 5H 4321 4333 4030 + 303 CHL 

Milford Pipe & Supply 
Bradley 31 4321 4332 4046 + 286 CHL 
Mims Texas Oil & Gas, Inc. 
Federal 2J - 4341 4052 * + 289 CHL 
Federal IK 4324 4336 4030 + 306 CHL 

Milford Pipe & Supply 
Coleman 2L 4326 4334 4027 + 307 CHL 
Coleman IM 4328 4340 4058 + 282 202 
Bradley IN 4323 4333 4053 + 280 CHL 
Bradley 20 4321 4332 4073 + 259 205 
Bradley 4P 4323 4334 4078 + 256 202 

Sec. 26, T7S-R33E 

Dalport Oil Corp. 
Federal 3A 4337 4346 4064 + 282 210 
Mims Texas Oil & Gas, Inc. 
Morgan Fed. Tract 2 6B 4343 4353 4057 + 296 206 
Morgan Fed. Tract 2 5C 
Morgan Fed. Tract 2 4D 
Morgan Fed. Tract 2 IE 
Morgan Fed. Tract 2 2F • 

Morgan Fed. Tract 2 3G 4343 4353 4076 + 277 210 
Dalport Oil Corp. 
Federal 4H . 4336 4345 4075 + 270 CHL 

Sec. 27, T7S-R33E 

Mims Texas Oil & Gas, Inc. 
Federal 27 3A 
Federal 27 1-•22B 
Federal 27 2G 
Federal 27 IH 
Morgan Fed. Tract 1 61 4378 4389 4100 + 289 210 
Morgan Fed. Tract 1 5J 4388 4399 4106 + 293 214 
Morgan Fed. Tract 1 20 4400 4412 4120 + 292 212 
Morgan Fed. Tract 1 3P 4420 4431 4121 + 310 214 

* Within one-half (te) mile of Unit Boundary. 
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Exhibit VIII.D. 
Tabulated Sumnary of Geological Data for Wells Outside Proposed Unit Area 

but within Area of Review.* 
PROPOSED JENNIFER CHAVEROO SAN ANDRES UNIT 

Roosevelt County, New Mexico 

CHL = Cased Hole Log NDE = Not Deep Enough 
BHC-S = Borehole Compensated Sonic Log GR-N = Gamma Ray Neutron 

Operator Original Elevation Top P-1 Top P-2 Thickness 
Lease We11#/Unit GRL KB Meas. SubSea P-1 to P-3 

Sec. 34, T7S-R33E 

Murphy Operating Corp. 
State "AZ" 13A 
State "AZ" 12B 
Hobbs "T" 10G 
State "AZ" 14H 
Hobbs "T" 121 
Hobbs "T" 8J 
Hobbs "T" 150 
State "AZ" 15P 

Sec. 16, T7S-R34E 

Murphy H. Baxter 

Smelting State IM 4306 4317 4326 + 91 Sonic Log 

Sec. 17, T7S-R34E 

Kern County Land Co. 
Sieber IC 
NRM Petroleum Corp. 
Sieber IF 
NRM Petroleum Corp. 
Metzger IJ 4314 4325 4094 + 231 
Kern County Land Co. 
Archer IK 
NRM Petroleum Corp. 
Archer 2L 

Cities Service Oil Co. 
Davis "A" IM 4314 4325 4010 + 315 
NRM Petroleum Corp. 
Archer IN 4318 4329 4016 + 313 
NRM Petroleum Corp. 
Metzger 80 
NRM Petroleum Corp. 
Metzger 7P 

Sec. 21, T7S-R34E 

JEM Petroleum Corp. 

Dilly IL 4301 4312 4310 + 002 196 

Sec. 32, T7S-R34E 

Charles B. Read 

Sinclair "B" IB 4314 4324 4372 - 48 204 

Sec. 1, T8S-R33E 

Kerr-McGee Corp. 
State "C" 5C 4336 4347 4212 + 135 213 
State "C" 4D 4339 4351 4189 + 162 203 
State "FU" 9E 4338 4350 4186 + 164 CHL 

* Within one-half (te) mile of Unit Boundary. 
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Exhibit VIII.D. 
Tabulated Summary of Geological Data for Wells Outside Proposed Unit Area 

but within Area of Review.* 
PROPOSED JENNIFER CHAVEROO SAN ANDRES UNIT 

Roosevelt County, New Mexico 

CHL = Cased Hole Log 
BHCS = Borehole Compensated Sonic Log 

NDE = Not Deep Enough 
GR-N = Gamma Ray Neutron 

Operator 
Lease 

Sec. 2, T8S-R33E 

Original 
Well#/Unit 

Elevation 
GRL KB 

Top P-1 
Meas. 

Top P-2 
SubSea 

Thickness 
P-1 to P-3 

Kerr-McGee Corp. 
State "C" 2A 4344 4356 4172 + 184 214 
State "C" IB 4352 4363 4153 + 210 -

State "F" 2C 4356 4366 4157 + 209 NDE 
State "F" 14C 4366 4377 4150 + 227 204 
State "F" ID 4371 4381 4153 + 228 NDE 
State "F" 3E 4367 4377 4154 + 223 205 
State "F" 4F 4362 4371 4159 + 212 204 
Champlin Petroleum Co. 
Levick State 2 1G 4351 4363 4168 + 195 CHL 
Kerr-McGee Corp. 
State "C" 3H 4346 4358 4180 + 178 -

Sec. 3, T8S-R33E 

Murphy Operating Corp. 
State "BF" IA 4379 4389 4158 + 231 210 
State "BF" 2B 4385 4395 4174 + 221 207 
State "BF" 6G 4388 4399 4179 + 220 215 
State "BF" 4H 4376 4388 4170 + 218 205 

* Within one-half (te) mile of Unit Boundary. 
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*Based upon the 1988 Ar .1 Report of the New Mexico 011 & Gas t neerlng Committee. 
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*Based upon the 1988 Ai .1 Report of the New Mexico 011 & Gas L neerlng Committee. 
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MURPHY OPERATING CD RPD RATION 
flj f UNITED BANK PLAZA, SUITE 3DO 

^ ADD N D R T H P E N N S Y L V A N I A A V E N U E T E L E P H O N E 
1 - . . „ „ , , . „ r - , „ w 5 D 5 6 2 3 - 7 2 1 0 

M a c P D S T O F r i C E B O X 2 6 4 8 
R O S W E L L , N E W M E X I C D 8 8 2 0 2 - 2 6 4 B 

August 18, 1988 
VIA FEDERAL EXPRESS 

Mr. Floyd 0. Prando 
Director, Oil & Gas Division 
State of New Mexico 
Commissioner of Public Lands 
Post Office Box 1148 
Santa Fe, New Mexico 87504-1148 

Mr. William J. LeMay, Director 
State of New Mexico 
Energy and Minerals Department 
Oil Conservation Division 
Post Office Box 2088 
Santa Fe, New Mexico 87504-2088 

Re: PLAN OF OPERATION 1988-1989 
Proposed Haley Chaveroo San Andres Unit 
Chaveroo San Andres Field 
Chaves & Roosevelt Counties, New Mexico 

Gentlemen: 

Pursuant to the provisions of Section 11A. of the Unit Agreement, Murphy 
Operating Corporation ("MOC"), designated Unit Operator of the proposed Haley 
Chaveroo San Andres Unit, Chaves and Roosevelt Counties, New Mexico, respectfully 
submits for your consideration and approval, this Plan of Operation for the 
secondary recovery of oil by waterflood on the subject unitized land. 

I . Proposed Plan of Operation 1988-1989: MOC hereby proposes that the Haley 
Chaveroo San Andres Unit ("the Unit"), consisting of 1,840.70 acres, as 
more particularly delineated on the map contained in Exhibit 1 attached 
hereto, be formed for the purpose of secondary recovery by the waterflood 
method. This proposed Unit currently consists of a total of forty-four 
(44) wells (forty (40) producing wells, two (2) salt water disposal 
wells, and two (2) plugged and abandoned wells). Ultimately, i t is 
planned that the Unit will consist of forty-six (46) wells (twenty-three 
(23) injection wells, twenty-one (21) producing wells, and two (2) plugged 
and abandoned wells). The current and corresponding proposed status of 
each well is listed in Table I below: 

TABLE I 
Proposed Current Proposed 

Unit Original Lease Well Well Well 
Well No. Operator Name No. Status* Status* 

33-01 Texaco Hobbs I I j I I 6 PRD PRD 
33-02 Texaco Hobbs "U" 2 PRD INJ 
33-03 Sun Op. State "AZ" 3 PRD PRD 
33-04 Sun Op. State "AZ" 5 SWD INJ 
33-05 Sun Op. State "AZ" 1 PRD PRD 
33-06 Texaco Hobbs I I J I I 1 PRD INJ 
33-07 Texaco Hobbs "U" 1 PRD PRD 
33-08 Texaco Hobbs IIJII 5 PRD INJ 
33-09 Sun Op. State "AZ" 7 PRD PRD 
33-10 Texaco Hobbs IIJII 3 PRD INJ 
33-11 Sun Op. State "AZ" 2 PRD PRD 
33-12 Texaco Hobbs I I J I I 2 PRD INJ 
33-13 Sun Op. State "AZ" 4 PRD PRD 
33-14 Sun Op. State "AZ" 6 PRD INJ 
33-15 Texaco Hobbs ••ju 4 PRD PRD 
33-16 Texaco Hobbs II j I I 11Y SWD INJ 
34-01 Sun Op. State "AZ" 13 PRD PRD 
34-02 Sun Op. State "AZ" 12 PRD INJ 
34-03 Sun Op. State "AZ" 11 PRD PRD 
34-04 Texaco Hobbs 11 JH 9 PRD INJ 
34-05 Sun Op. State "AZ" 8 PRD PRD 
34-06 Sun Op. State "AZ" 9 PRD INJ 
34-07 Texaco Hobbs I I j II 10 PRD PRD 
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TABLE I 
(Conti nued) 

Proposed Current " Proposed 
Unit Original Lease Well Well Well 

Well No. Operator Name No. Status* Status* 

34-08 Sun Op. State "AZ" 14 PRD INJ 
34-09 Texaco Hobbs H j i i 12 PRD PRD 
34-10 Texaco Hobbs I I J I I 8 PRD INJ 
34-11 Sun Op. State "AZ" 10 PRD PRD 
34-12 Texaco Hobbs H j II 7 PRD INJ 
34-13 Sun Op. State "AZ" 16 PRD PRD 
34-14 Texaco Hobbs II j II 13 PRD INJ 
34-15 Texaco Hobbs II j II 15 PRD PRD 
34-16 Sun Op. State "AZ" 15 PRD INJ 
03-01 ARCO State "BF" 1 PRD PRD 
03-02 ARCO State "BF" 2 PRD INJ 
03-03 ARCO State "BF" 3 PRD PRD 
03-04 ARCO State "BF" 5 P&A INJ 

03-06 ARCO State "BF" 7 PRD INJ 
03-07 ARCO State "BF" 6 PRD PRD 
03-08 ARCO State "BF" 4 PRD INJ 
03-10 ARCO State "BF" 8 PRD INJ 
03-11 ARCO State "BF" 11 PRD PRD 
03-14 Tierra Annarco 1 P&A INJ 

03-15 ARCO State "BF" 10 PRD PRD 
03-16 ARCO State "BF" 9 PRD INJ 

Remarks 

Well to be 
reentered or 
redrilled 

Well to be 
reentered or 
redri11ed 

* Well Status: PRD - Producer 
INJ - Injector 
SWD - Salt Water Disposal 
P&A - Plugged and Abandoned 

The conversion to injection of certain wells will be undertaken in three (3) 
phases as proposed below: 

Phase I : Subsequent to Unit approval, MOC will initiate injection by 
gravity into proposed injection Wells #33-8, #34-6, and #34-14. This 
proposed injection, together with existing injection into Well #33-16 
(SWD), will facilitate a 360-acre nine-spot pattern permitting MOC the 
opportunity to monitor and observe any preferential fracture trends. 

Phase I I : Upon completion of the injection plant approximately 45 to 90 
days after Unit approval, i t is proposed that Well #33-10, #34-10, and 
#34-12 be converted to injection status. The conversion of these wells 
will modify the above-described nine-spot pattern to two (2) 80-acre 
five-spot patterns. I t is proposed that Phase I I be monitored for 12 to 
24 months and, subject to reservoir f i l l up and response, additional 
development will be implemented as described in Phase I I I below. 

Phase I I I : Assuming satisfactory response, Phase I I I will consist of 
unit-wide development in five-spot injection patterns. The proposed 
five-spot patterns will utilize the existing salt water disposal wells, 
protect lease boundaries and provide for the maximum recovery of 
secondary o i l . This will require the conversion to injection of fourteen 
(14) wells and the drilling of two (2) additional injectors. 

As presented in Exhibit 1 attached, MOC plans to construct a water 
injection plant in the SE/4SE/4, Section 33, Township 7 South, Range 33 
East, to service the Unit area. This plant will be constructed in such a 
manner to provide approximately 4,200 BBLS of water per day for ample 
injection capability in Phases I and I I of the development program. The 
plant will provide an ultimate injection capability of approximately 
13,800 BBLS of water per day in Phase I I I of the Unit development. The 
planned location was chosen because of its proximity to existing roads and 
electrical service and its central location to the proposed injection wells. 
A series of individual and trunk injection lines will radiate in a 
northwesterly, northeasterly, and southeasterly direction to provide 
injection service to the individual injection wells. 
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Supplemental water will be purchased from the closest and most economical 
of several commercial sources which are available in this area. All 
sources are fresh water from the Ogallala formation which is present at an 
approximate depth of 200 feet below the surface. This water, combined with 
the San Andres produced water, has been deemed compatible by chemical 
analysis (submitted under separate cover and previous experience. A water 
supply line system will be constructed as shown on Exhibit 1. 

I I . Operating Guidelines: MOC plans to monitor all injection wells through 
daily rate and pressure checks. After 90 to 120 days of initiation of 
injection into any given well, a tracer survey will be run in order to 
insure acceptable injection profiles and to determine i f water channeling 
is occurring. If water channeling or unacceptable injection profiles are 
observed, appropriate remedial work will be performed. As wells are 
converted to injection status, the annuluses of each well will be filled 
with inert ("packer") fluid containing corrosion inhibiting chemicals. 
The downhole integrity of each injection well will be determined by 
"pressuring up" the annulus of each well and maintaining a positive 
pressure of 300 psig for at least thirty (30) minutes. The procedure for 
conversion to injection status and all remedial and drilling operations 
will be performed in strict adherence to the Rules and Regulations of the 
Oil Conservation Division and other regulatory agencies. 

I I I . Modification: Subject to approval, this Plan of Operation may be modified 
or supplemented during the year to meet changed conditions and to protect 
the interests of all parties to the Unit Agreement. 

Should you have any questions or comments, please contact the undersigned. 

Respectfully submitted, 

MURPHY OPERATING CORPORATION 

Mark B. Murphŷ  
President and Chief Operating Officer 

MBM:dr 

Enclosure: Proposed Haley Chaveroo San Andres Unit, "Field Map Indicating 
Proposed Unit Facilities". 

cc: Mr. Jerry E. Sexton 
State of New Mexico 
Energy and Minerals Department 
Oil Conservation Division 
Post Office Box 1980 
Hobbs, New Mexico 88240-1980 
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