DRILLING ISSUES IN

DEVON
NORTH THISTLE 34 STATE COM 1H
(2nd Bone Spring test)

RELATED TO
OXY DIAMOND 34 STATE WD-1

Injection BHL
zones
|FmName | Top |Base |Date
453BLCN 5435 5748 9/14/1999
453BLCN 5560 5590 9/14/1999
453CRCN 5980 6126 9/14/1999
BELL_CANY 6180 6516 10/3011997

Previous wells

Drilled prior to OXY  surface location

well encountered Encountered
no shallow drilling water flow
issues at 1,820’
—_
devon

Qil Conservation Division
Case No.
Exhibit No. [~

LocationMap | °

P UWI (API No).....: 30-025-33387-0000 LEA, NM
Well Name........: DIAMOND 34 STATE
. Well Number......: 1
Well Label.......: DIAMOND 34 STATE WD-1
Operator.........: OXY
# = Hist Oper........: BOGO PROD CO
Lease Name.......: DIAMOND 34 STATE Lease No: 1
- |Fie1d Name.......: LEA CO UNDESIGNTD
PAE T ves s svsl 45283PG
Producing Fm.....: BELLCANYON/SD/
Symbol Code......: I (UNKNOWN)
Datum Elevation..: 3589.0 (KELLY BUSHING ELEVATION) FT
“ Total Depth......: 9060.0 FT
. Permit Date......: Apr 20, 1996
| |
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Bottom hole location

TN O Previous wells
i S Drilled prior to OXY
PUILLPSSTATE § |
Completion Date ' ‘ WEII encountered
M s " no shallow drilling
issues
DEVON {

NORTH THISTLE 34 STATE COM %H
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N/2 Section 34 =
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Cross-section 1

DEVON
NORTH THISTLE 34 STATE COM 2H

(not drilled due to safety
concerns)
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water flow at 1,8

4 5 Completion Date ML LLLJEugLCE Sﬁi_lileES‘ P
Mudweight raised from Oct 30, 1997 Girasietion bt
9.8 to 15.3 ppg Surface Mar 25, 1964

N  TI——dovon T




(LIN DRL FARRIS R DEVON XY MILLER CHARLES P AMOCO

-l $-STATE 1 NORTH THISTLE 34 STATE COM 1H DIAMOND 34 STATE WD-1 HUMBLE-STATE 1 FEDERAL 1

1062518030000 W 30025424650000 30025333870000 30025207580000 E 3002526902
2500y ¢ 2500
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I : Sinkhole @ Whitten Ranch Jal water system R
Top salt | #======1,400" =======> |l "7 Fresh water contamination ? 1

s oxy
® DIAMOND 34 STATE WD-1
1 3,589

O Neutron/Density
30025333870000

Res. Dens. Por.

GR (flipped)Shaded >8%

|
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Base

In the Salado Fm. Mud, silt, and sand deposited by
eolian and arid region fluvial processes are
interbedded with halite
(provides a horizontal conduit for fluid migration)

(http://www.beg.utexas.edu/environglty/salt/pdf/textPM. pdf)
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Vertically impermeable | Top Delaware |
Until pierced j 7 !
Horizontally fluids can move ) = 5 ' i~
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FMTOPS - BRUSHY_CANYON_LOWER [IRC] - IRC Top Lower Brushy Canyon
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Lower Brushy Canyon subsea Structure — |
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2"d Bone Spring

DEVON
Subsea Structure
NORTH THISTLE 34 .
STATE COM 1H
2"d Bone Spring

sandstone
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Wells are drilled
Toe-up to get better
results
Due to gravity
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DEVON Lower 2" Bone Spring sand
NORTH THISTLE 34 Net thickness
STATE COM 1H 8% density porosity cutoff
Lies along

Development mode in Thistle acreage

Thick trend [\

@ 6 wells/section
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Thick trend in
North Thistle acreage

Cross-section
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DEVON
NORTH THISTLE 34
STATE COM 1H
Lies along
Thick trend

Cross-section - _-
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Upside potential- one example
Mid-Leonard (Avalon)
Shale Thickness
Proven successful in
Thistle
Acreage
5% density porosity cutoff




DEVON
NORTH THISTLE 34
STATE COM 1H

™

Cross-section
2

Multiple zones are prospective in the area

Depth in
Thistle area
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Horizons appraised/being developed in Devon acreage

DEVON DEVON
THISTLE UNIT 58+ THISTLE UNIT 611
AT 377

3002841 420000

NORTH THISTLE 34 STATE COM 1H

YATES
BARGAN BCA FED '+
158
3002533310100

8C mu';nv ’
weiiRenin(n)

COG DEVON
STATE ML 1 NORTH THISTLE 3 STATE COM 1+
1618 1582
6600" —
Measured

depth

Top Brushy Canyon

500’

Lower Brushy Canyon

Leonard shale multiple landings
|

1% Bone Spring sand Upper

multiple landings

Lower

Upper

Lower 2" Bone Spring sand in development mode in Thistle area just south of North Thistle

2nd Bone Spring sand  --
multiple landings
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N/2 Section 34 =
State of NM VB 1937
S/2 Section 34 =
State of NM VB 1938
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Numerous

Schematic view NORTH THISTLE 34 E%en?,dlé‘ik is qunoy\‘m Locations
of potential ok st _anARSeRe. at risk in Section
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R | I Bl g 0 L et ~ OXYDIAMOND 34 34
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: SIATEWD-1 . 6 wells/section
Completion Date..: Oct 30; 1997 = /

| Wasted oil &

Gas resource
If unsafe to drill

~ A ) M AL RESEARCH CCunwng
no shallow drilling issues-
NORTH THISTLE 2 STATE

BOX 3.2 Potential Consequences of Brine Injection from Petroleum Recovery H ZH
Repository Inflow 1 /
Although the permeability of halite in the Salado Formation is probably negligible, there remains some T
concern about flow through marker beds and other impurities in the formation. In oil-producing N /2 S tl on 3 4 -
regions such as southeastern New Mexico, it is common to inject fluids into the deep subsurface, | ec
either to stimulate secondary recovery of oil in partly depleted oil reservoirs (e.g., by waterflooding) or State of NM VB 1937
to dispose of the large volumes of brine that typically are produced simultaneously with oil. Both types i
of operations involve high-pressure injection of fluids into a deep rock formation. If there is a failure in S / 2 Section 34 =
the well casing or in the grout or cement outside the casing, fluid can leak into averlying formations
and flow laterally along one of the many anhydrite layers in the Salado. State Of N M VB 1938
One such recent occurrence, in the Rhodes Yates Field of Lea County in southeastern New Mexico,
apparently caused significant flow through the Salado (reported as an unexpected flow of over 1,000
barrels per hour encountered by a well being drilled in 1991; see Silva, 1994, 1996). The unexpected a—
flow through the Salado was attributed to injection into old (1940s-1950s) production wells in the 10
Yates Formation, some 200 m below and 3 km away from the Salado horizon in the well where the ar P, —— devon
flow was encountered. The flow probably was transmitted through anhydrite marker beds.




T-22S R-33E Complet

OXY DIAMOND 34
~ STATE WD-1

.

tion Date..: Oct 30, 1997

Section 34

Schematic view NORTH THISTLE 34
of potential STATE COM 1H
Affected area

BOX 3.2 Potential Consequences of Brine Injection from Petroleum Recovery Operations on
Repository Inflow

Although the permeability of halite in the Salado Formation is probably negligible, there remains some
concern about flow through marker beds and other impurities in the formation. In oil-producing
regions such as southeastern New Mexico, It is common to inject fluids into the deep subsurface,
either to stimulate secondary recovery of oil in partly depleted oil reservoirs (e.g., by waterflooding) or
to dispose of the large volumes of brine that typicalty are produced simultaneously with oil. Both types
of operations involve high-pressure injection of fluids into a deep rock formation. If there is a failure in
the well casing or in the grout or cement outside the casing, fluid can leak into overlying formations
and flow laterally along one of the many anhydrite layers in the Salado.

One such recent occurrence, in the Rhodes Yates Field of Lea County in southeastern New Mexico,
apparently caused significant flow through the Salado (reported as an unexpected flow of over 1,000
barrels per hour encountered by a well being drilled in 1991; see Silva, 1994, 1996). The unexpected
flow through the Salado was attributed to injection into old (1940s-1950s) production wells in the
Yates Formation, some 200 m below and 3 km away from the Salado horizon in the well where the
flow was encountered. The flow probably was transmitted through anhydrite marker beds.
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no shallow drilling issues-
NORTH THISTLE 2 STATE
1H/2H

Numerous
Locations
at risk in Section
34
@ 6 wells/section
Potential for
Wasted oil &
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