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g’gs&m" Energy, Minerals and Natural Resources Department
DISTRICT! OIL CONSERVATION DIVISION

P.O. Box 1980, Hobbs, NM 88240
2040 Pacheco St

DISTRICT Il Santa Fe, NM 87505

P.O. Drawer DD, Artesia, NM 88210

DISTRICT lii
1000 Rio Brazos Rd., Aztec, NM 87410

Form C-103
Revised 1-1-89

WELL API NO.
30-025-34403

sindicate Type of Lease

STATE D

sState Oil & Gas Lease No.

FEEX]

SUNDRY NOTICES AND REPORTS ON WELLS
(DO NOT USE THIS FORM FOR PROPOSALS TO DRILL OR TO DEEPEN OR PLUG BACK TO A
DIFFERENT RESERVOIR. USE "APPLICATION FOR PERMIT"

rLease Name or Unit Agreement Name

(FORM C-101) FOR SUCH PROPOSALS..) C.T. Bates
1Type of Well:
we [ wa OTHER
:Name of Operator aWell No.
Doyle Hartman 3
1Address of Operator sPool name or Wildcat
P..0. Box 10426, Midland, TX 79702 Rhodes (Y-7R) Gas
«Well Location
Unit Letter K : 1880 Feet From The South Line and 1980 Feet From The West Line
Section 10 Township 26S Range 37E NMPM Lea County

«Elevation (Show whether DF, RKB, RT, GR, elc.)
2987' GL (3004' RKB)

NOTICE OF INTENTION TO:

L]
[]
L]

PLUG AND ABANDON

[
[]

PERFORM REMEDIAL WORK REMEDIAL WORK

TEMPORARILY ABANDON CHANGE PLANS

PULL OR ALTER CASING

OTHER:

[

Check Appropriate Box to Indicate Nature of Notice, Report, or Other Data
SUBSEQUENT REPORT OF:

COMMENCE DRILLING OPNS.

CASING TEST AND CEMENT JOB

OTHER: high-pressure Salado waterflow @ 2278

ALTERING CASING

L]
L]
X

[]

PLUG AND ANBANDONMENT D

X

12Describe Proposed or Completed Operations (Clearly state all pertinent details, and give pertinent dates, including estimated date of starting any proposed

work) SEE RULE 1103.

On attached page 2, see detailed report of high-pressure Salado waterflow, cement job and casing test. This waterflow represents the
fourth waterflow that can be documented as clearly occurring, at Salado MB 144, in the Rhodes Pool area and was caused by out-of-zone

water injection at pressures in excess of the natural overburden gradient of 1.00 psifft.

| hereby certify that the

SIGNATURE

pate 06-24-98

< 1\
hfofMmation aboveyis true @ f my knowiedge and belief.
“q \r— TirLe  Owner/Operator

Type oR PRINT NaME Doyle Hartman

TELEPHONE NO. 915-684-4011

(This space for State Use)

APPROVED BY TITLE

.

=T
CONDITIONS OF APPROVAL, IF ANY:

7
DATE ‘"" ! ‘) lgga






Page 2

C-103

June 24, 1998

Doyle Hartman

C. T. Bates No. 3

API No. 30-025-34403
1980' FSL & 1980' FWL (K)
Section 10, T-26-S, R-37-E
Lea County, New Mexico
Rhodes (Y-7R) Gas

Details of Completed Operations

Drilled 12-1/4" hole to a total depth of 2600' RKB. At a total depth of 2278' RKB (at 3:35 p.m,, 6-
17-98), encountered high-pressure saturated brine water trapped under Salado MB 144. Resulting
water flow tested as follows:

Rate: 14,016 BPD

(9.73 BPM)
FWHP: 160 pst
SIWHP: 1110 psi (1 min)
SIBHP: 2306 psi @ 2278
SIBHP Grad: 1.012 psi/ft @ 2278

(Lithostatic Grad: 1.000 psv/ft)

Resulting waterflow water also had strong hydrocarbon odor as well as mud log gas chromatograph
hydrocarbon show between 2310" and 2600'.

Ran 2580.82' of 8-5/8" O.D., 24 Ib/ft and 32 Ib/ft, J-55, ST&C casing and landed at 2574' RKB.
While holding an annular back pressure of 100 psi to 200 psi, cemented casing at a pump rate of 10
BPM with a total of 1680 sx of API Class-C cement containing 3% CaCl, and 0.5 Ib/sx flocele. Had
cement returns to surface with 975 ft* of cement remaining to be displaced. After returns became
good quality cement, reduced pump rate to S BPM, increased annular back pressure to 600 psi, and
squeezed away approximately 550 sx of cement. FSIP = 900 psi ( 2653 psi @ 2278"). Plug down
at 6:30 p.m., 6-18-98. WOC 8 hours (1000 psi compressive strength at 80°F). Pressure tested 8-5/8"
O.D. casing to 1000 psi. Pressure held okay.

High pressure waterflow underlying Salado MB144 now isolated behind 8-5/8" O.D., 32 Ib/fi, J-55
casing, at depth originally encountered.
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SOUTHEAST NEW MEXi v

TAIEI2 11310

- Figure 2.2-5. Lhhostatlc and Hydrostatic Pressure with Depth,

(page date: 15-NOV-91)

2-10 (database version: X-2.19PR)

GEOLOGIC BARRIERS MEASURED LITHOSTATIC, HYDROSTATIC, AND PORE PRESSURE
Statgraphy xt the WIPP VS. _
' DEPTH :
Elevalion(m) - | Man Made ' S| ‘
g - (unnatural) T
gt B T
‘  smnm— Deweylake
1% = P A v A 4 de<3
o §74,00
2% 1z Uthestaic Prassure (Density log WIPP-11) ;‘:ﬂﬂ;‘m
_77“70 w.-lmw
Cuble Inserpoiation through:
918.48 m, 0.101325 MPg
823.40 m, 1053104 MPa
384.50 m, 1100000 MPs
0 — Hydrosate 140.00 m, 12.70000 MPs
Freshwatar —~
‘abave g §
Rustes, S =]
Culedra Brine . Measured Pore Pressure:; 2=
$00 —i 1 Battom © Howarth, Memo 06/12/91 S
Rusder, © Beauheim, Memo 06/14/91 : =a
Salada Brine swado |
from Banom ormalion f
Salado, y T
Castile Brne from -41.00 psi / ft
00 — Batiom Salade 1.1 i L 113
T
Repository ) 134
— 179 b L - -1 E’mm
1338}
Measured
" Salado L TBates No. 3
T— e 2306 psi @ 2278
Une from Suriace ressures (15.9 MPa © 634m)
| Brough (658 m. 7.0 MPa) \ 1.012 psi 1 f |
800 = | !
Natural Range Y
— 178.10 : —
® .
000 —t=140.0 Andydrie t
Ed:ndv) -Hydcostatc: Brine Reservoir
Castle Brine from Surlace Pressures /
t (0= 1215kymd, B0 x 100 pg°Y) (Table 4.3-2) Hatita 0
e [ | L1 , ] . | ] Anhydrie 11
0 2 4 8 8 10 12 14 18 18 20 22 24
Pressure (MPa)
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408 ~ ' RESERVOIR DYNAMICS

Man Made g >
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Bates No. 3
|- Pressure =
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° \
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FIGURE 9-10 The estimated reservoir pressure versus depth for over 100 wells
in a group of Gulf Coast oil fields. Large circles, Frio formation; small
dots, Cockfield, Miocene; crosses, Anahuac formation. [Redrawn from
Cannon and Sullins, O. & G. Jour., May 25, 1946, p. 120, and Oil
Weekly, May 27, 1946, p. 34.] : '

The reservoirs associated with salt domes along the Gulf Coast of Texas
and Louisiana, especially, are frequently characterized by excess fluid pres-
sures, which are probably caused by the faulting and diastrophism ac-
companying the intrusion of the salt domes into the soft and incompetent
Tertiary sediments of the region. Some examples are shown. in Figure 9-10.
Wedges or blocks of tightly compressed sediments with fluid pressures on
the order of 50-80 psi per 100 feet of depth are common, and it requires
great care in drilling to prevent the wells from “blowing out” and getting



RESERVOIR CONDITIONS [CHAPTER 9] 409

out of control. Isolated sand lenses, also in the soft Tertiary sediments, are
often characterized by high fluid pressures and low fluid volumes, perhaps
because they were sealed in by the load of the overlying sediments.

A notable example of excess fluid pressures is found in the isolated thrust-
fault blocks of the Ventura oil field of California.’® (See Fig. 9-12.) The
best explanation seems to be that these fluid pressures are caused by dia-
~ strophic compression and then sealed in by the thrust faults bounding the
zones or pools that occur in the field. The rocks are soft Tertiary forma-
tions. Another possible cause of excess fluid pressures in sealed reservoirs
is the increase in volume of hydrocarbons of high molecular weight when
they are converted to the lighter hydrocarbons. Another example of excess
fluid pressures occurs in the Bayou St. Denis area of Jefferson Parish, Louisi-
ana, on the northern edge of Barataria Bay. There the bottom-hole fluid
pressure was 12,635 psi at a depth of 13,000 feet.'® Gas wells in the Yates
sand (Permian) of the East Wasson field in Yoakum County, western Texas,
encountered fluid pressures up to 2,800 psi at a depth of 3,120 feet. The gas
was non-inflammable and was 97 percent nitrogen.'” Reservoir pressures in

o =% - Man Made > -
) [
\ Bates No. 3 A
Pressure =
Lo
\ L‘,_———/ 2306 psi @ 2278’
) /Calilornia - Q .012 psi / ft)
) * y Los?lHills
\ \ India
- 4000 \ ‘\g - Khaur
\ \
< ) ‘
- -4 _~California
b %\ : [oX / Ventura Avenue §
u AN N7 {Pressures near Crest) 3
2 7
£ 5 \ % | z
£ o . y L Iran B
S ° k _/ . D-7 Zone o
- 8000 % 76,4
"»\ X S, Texas - Louisiana
o} \ O Gulf Coast Fields
A\ '$ )/ (Probable Moximum -
AN ™~ 4, _Gonnon & Sullins
-
e Wyomi \
: yorning
o \ Church Buttes \
»12000 . \ i ) \
\ | \
A\ Natural Range
e} 4000 8000 12000 16C00

Pressure  P.S.1
FIGURE 9-11 The relation between fluid pressure and depth in some excess-

pressure pools. [Redrawn from Watts, Trans. Amer. Inst. Min. Met.
Engrs., Vol. 174 (1948), p. 194, Fig. 2.]
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Where high artificial fluid pressures are applied to rocks underground as in
water repressuring, hydraulic fracturing, acidizing, and cementing, it has been
observed that, as the pressures approach the geostatlc pressure for the given
depth, the formations often “break down”; there is a sudden increase in the
amount of fluid that enters the formation, apparently as a result of a sudden
increase in space. Such a condition may result from the formation of new
fractures, from, the opening up, of incipient fractures, or from parting along
bedding planes. It has also been explained as being due to lifting of the over-
burden. Breakdown pressures of from 0.5 to 1.7 times the geostatic pressure
normal for the given depth have been reported.?

RESERVOIR CONDITIONS [CHAPTER 9] » 431

7. R. C. Rumble, H. H. Spain, and H. E. Stamm, “A Reservoir Analyzer Study of
the Woodbine Basin,” Trans. Amer. Inst. Min. Met Engrs., Vol. 192 (1951), pp. 331~
340; or Tech. Pub. 32185.

8. Gilman A. Hill, William A. Colburn, and Jack W. Knight, “Reducing Oil-Finding
Costs by Use of Hydrodynamic Evaluation,” in Economics of Petroleum, Exploration,
Development, and Property Evaluation, Southwestern Legal Foundation, Dallas, Texas,
Prentice-Hall, Inc., Englewood Cliffs (1961).

Frederick A. F. Berry, “Hydrodynamics and Geochemistry of the Jurassic. and
Cretaceous Systems in the San Juan Basin, Northwestern New Mexico and Southwestern
Colorado,” Ph.D. thesis, Stanford University (1959), 192 pp.

9. Stephen Taber, “Effect of Earthquakes on Artesian Waters,” Econ. Geol., Vol. 23
(1928), pp. 696-697.

10. Francis P. Shepard, Submarine Geology, Harper & Brothers, New York (1948),
348 pages, pp. 47-53.

11. Jonas Hanway, An Historical Account of the British Trade over the Caspian
Sea . , London (1753), Vol. 1.

12. R. E. Gibson, “The Nature of Solutions and Their Behavior under High Pressure,”
Sc_ientiﬁc Monthly, Vol. 46 (February 1938), pp. 103-119.

13. M. King Hubbert and William B, Rubey, “Role of Fluid Pressure in Mechanics
of Overthrust Faulting,” Bull. Geol. So¢. Amer., Vol. 70, pp. 149-158.

14. G. E. Cannon and R. C. Craze, “Excessive Pressures and Pressure Variations
with Depth of Petroleum Reservoirs in the Gulf Coast Region of Texas and Louisiana,”
Trans. Amer. Inst, Min. Met. Engrs,, Vol. 127 (1538), pp. 31-38.

George Dickinson, “Geological Aspects of Abnormal Reservoir Pressures in Guilf

Coast Louisiana,” Bull. Amer. Assoc. Petrol. Geol., Vol. 37 (February 1953), pp. 410-
432. Bibliog. 36 items.

15. E. V. Watts, “Some Aspects of High Pressure in the D7 Zone of the Ventura
Avenue Field,” Trans. Amer. Inst. Min. Met. Engrs., Vol. 174 (1948), pp. 191-200.
Discussion to p. 205. 16 references cited. Also Tech. Paper 2204, Petrol. Technol. (May
1947).

16. Leigh S. McCaslin, Jr.,, O. & G. Jour., September 8, 1949, p. 56.

17. Alden S. Donnelly, “High-pressure Yates Sand Gas Problem, East Wasson Field

Yoakum County, West Texas,” Bull. Amer. Assoc. Petrol. Geol., Vol. 25 (1941), ppi
1880-1897.

18. C. E. Keep and H. L. Ward, “Drilling Against High Rock Pressures with Par-
ticular Reference to Operations Conducted in the Khaur Field, Punjab,” Jour. Inst.
Petrol, Technol., Vol. 20 (1934), pp. 990-1013. Discussion to p. 1026.

19. H. H. Suter, “The General and Economic Geology of Trinidad, B.W.L,” Colonial
Geol. and Min. Res., Vol. 3 (1952), p. 22.

20. John C. Calhoun, “Pressure Parting of Formations,” O. & G. Jour., January 12,
1950, p. 85. Bibliog. 5 items.
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