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ABSTRACT

This report details the remedial action activities that were necessary to
complete scientific core hole Valles caldera #2A (VC-2A) before it was
relinquished to the landowners. Sandia National Laboratories, acting as the
Geoscience Research Drilling Office (GRDO), managed the coring operations. Los
Alamos National Laboratory (Los Alamos) obtained the proper drilling permits
with the New Mexico State Engineers Office (SEO). A legal agreement between
Los Alamos and the landowners states that the Laboratory will give the
landowners the completed core hole with casing, wellhead, and other hardware at
the end of May 1991, or earlier if scientific investigations were completed. By May
1988, the Science Team completed the planned scientific investigations in the VC-
2A core hole. Upon the insistence of the GRDO, the New Mexico Oil Conservation
Division (OCD) inspected the core hole, declared jurisdiction, and required that
the 11.43- by 11.43-cm annular cement job be repaired to comply with OCD
regulations. These regulations state that there must be a return to surface of
cement in all cementing operations. We successfully completed a squeeze
cementing operation and relinquished the core hole to the landowners in
November 1988 to the satisfaction of the OCD, SEQ, the landowners, and Los
Alamos.

i INTRODUCTION

Scientific core hole VC-2A was drilled in the Valles caldera of Northern New Mexico in
September 1986. The Department of Energy/Office of Basic Energy Sciences (DOE/OBES)
funded the drilling as part of its Continen‘lal Scientific Drilling Program (Goff and Nielson 1986).
Los Alamos National Laboratory (Los Alamos) and the University of Utah Research Institute

(UURD) designed the scientific plan and chose the drill site. Los Alamos signed a legal agreement



with the landowners in May 1986 (Appendix A) and then submitted the‘drilling permit

application on June 23, 1986. The New Mexico State Engineers Office (SEO) approved the

permitting of VC-2A as a scientific core hole on July 22, 1986 (Appendix B). Sandia National

Laboratories, acting as the Geoscience Research Drilling Office (GRDO), managed the coring

operations.

The VC-2A site at Sulphur Springs occupies two 20-acre patented mining claims owned by

John Corbin and partners in the Baca Land Grant (Fig. 1). The drill site is on the western ring

fracture zone of the valles caldera (Fig. 1). This zone surrounds a resurgent dome that was

pushed up by the movement of renewed magma after the caldera was created abeut 1 Ma ago
(Goff and Gardner 1987).
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(a) Location map of CSDP core holes VC-1 and VC-2A in the Valles caldera. Stippled pattern is
the area of intense surface hydrothermal alteration. (b) Detailed location map of CSDP core

holes VC-1 and VC-2A.
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The major scientific objoctlve for drilling at Sulphur Springs was to pcnonatv the vapor
zone beneath the acid sulfate hot spring system of Sulphur Springs. Other scientific objectives
were to core through the interface between the vapor zone and the hot-water-dominated zone, o
obtain structural and stratigraphic data on the caldera-fill rocks along the boundary between the
ring fracture and the resurgent dome, and to determine the mechanisms of ore deposition in an |
active caldera hydrothermal system (Goff et al. 1987). Technical objectives were to drill to at least
500 m and 200°C and to recover continuous core. :

Coring of VC-2A began on September 5, 1986, and was completed on Seplember 28, 1986.
The hole is 528 m deep and was cored through tuffs and volcaniclastic rocks that fill the caldera.
The VC-2A stratigraphic column is shown in Fig. 2. All rock units are moderately to intensely

altered and are similar to those in the deep Valles hydrothermal reservoir described by
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Hulen and Nielson (1986). Delailed lithologic logs can be found in Starquist (1987) and Hulen et
al. (1988). |

1L SUMMARY OF CORING OPERATIONS

Surface acid conditions and high-temperature fluids at Sulphur Springs prbvided a
challenge for the'coring operation. Several unique drilling design and operational features were
used in VC-2A (Goff et al. 1987). These features included both a specially designed core tube
loading chamber fo allow for minimum open time for the drill rods and a wireline-retrievable |
check valve set in the core barrel to prevent the uncontrolled production of formation fluids.

Drilling operations are sumimarized in Table I. The core hole was spudded on September
5, 1986, and the target depth of 500 m was reached on' day 21 of operations. A total depth of
527.7 m was reached on September 27, 1986, after fishing operations failed to retrieve the
overshot and fﬁlly loaded core tube at the bottom of the hole. The HQ rods were hung in the
hole to act as a liner. ' |

Even with the length restrictions dictated by the special loading chamber that required the
use of a short (1.5-m) core tube, drilling crews recorded three 12-hr shifts in which they were able
“to core about 30 m. Figure 3 presents the completion diagram of the hole, and Fig. 4 shows the

wellhead configuration.

lI.  FLOW TESTING

One of the primary objectives of VC-2A was to obtain gas and fluid samples from various
depths. Inlate April of 1987, VC-2A was perforated at a fluid entry that was identified in tem-
perature logs at 489.3 m. VC-2A was stimulated by bailing and the core hole erupted flashed
water and steam on May 1, 1987, Flow tests and fluid s.ampling activities were conducted over
the next 10 months. For a more detailed discussion see Musgrave et al. (1989). By May 1988, the

science team from Los Alamos completed the planned scientific investigations in the VC-2A core

hole.

IV, REPAIR AND TRANSFER OF CORE HOLE VC-2A TO LANDOWNERS
The legal agreement between the Laboratory and the landowners (Appendix A) states that
the Laboratory will give the landowners the completed core hole with casing, wellhead, and

other hardware at the end of May 1991, or earlier if scientific investigations are completed.



TABLE |

SUMMARY OF DRILLING OPERATIONS

Days Since  Depth  Day’s Progress

Date Spud (m) (m) Core Run Remarks

9/5/86 0 3 3 1-3 - First run had no core recovery.

9/6/86 1 11 8 4-9 Ream to 11T m. Casing was

cemented and BOP flange welded to
casing. BOP stack installed. Coring
resumes.

9/7/86 2 24 13 10-23 Coring continues.

9/8/86 3 49 25 24-40  Begin reaming for second casing,
Downhole temperature = 47°C,

9/9/86 4 49 - Reaming continues. Cement in

' casing.

9/10/86 5 49 - Begin coring cement.

9/11/86 6 51.1 8 41-49 Coring of cement compleled late in
the day. Circulation lost at 188.5 m,
quickly restored.

9/12/86 7 92 41 50-72 Continue coring,.

9/13/86 8 98 6 73-76 Trip out and prepare for reaming,

‘ With seven rods remaining in the
hole, a continuous stream of H,S
comes out the top of the rods at a
concentration of 900 ppm. Well is
capped and dense mud pumped
downhole. HySlevel lowered and
reaming begins.

9/14/89 9 98 - Reaming continues through midday.
Run casing and cement in casing,.

9/15/86 10 98 - Waiting on cement until midday.

Begin coring cement,

U1



TABLE 1 (continued)

Days Since  Depth Day’s Progress

Date Spud (m) (m) Core Run | Remarks

9/16/86 11 133 35 77-100  Drilled through cement. Begin
coring.

9/17/86 12 166 33 101-123  Continue Coriné.

9/18/86 13 2109 45 ]24-]54 Bit change.

9/19/86 14 2639 B 155-189  Continue coring,

9/20/86 15 294.2 30 190-209  Bit change.

9/21/86 16 339.6 45 210-239  Continue coring.

9/22/86 17 360.9 21 240-256  Bitchange. Slow drilling rate caused

by vibration. High-temperature
mud mix added; drilling rate
increases.

9/23/86 18 397.2 36 257-280  Core coming out very hot. Bottom
' hole temperature = 147°C. Wireline
breaks; have to trip out.

9/24/86 19 432.1 35 281-303  Coring continues.
9/25/86 20 472.1 40 304-331  Coring continues.
9/26/86 21 5277 56 332-366  Late in the day wireline breaks from

overshot. Begin fishing.

9/27/86 22 527.7 -- 366 Continue fishing until midmorning
when decision is made to terminate
coring operations. Hole is at 1736 ft,
but overshot and full core tube are
left in the bottom of the hole. Total
depth 1731 ft (627.7 m).,
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Wellhead configuration of VC-2A in preparation for flow lests commencing May 1, 1987.
Wellhead was constructed by J. Skalski and ID. Anderson, EES-4, Los Alamos National
Laboratory:,



The GRDO called in the New Mexico State Oil Conservation Division (OCD) Lo inspect (he
core hole before relinquishing it to the landowners. This action complicated the Lransfer of the

core hole to the landowners because the OCD considers the core hole to be a geothermal well

even though the original SEO permit designated VC-2A as a scientific core hole. It was necessary.

to comply with OCD regulations before transfer of the core hole could be completed. To repair
the 11.43- by 11.43-cm annular cement job and comply with the OCD, the annulus was squeezed

with cement,

A.  State of Core Hole VC-2A Before Remedial Repair

Figure 3 shows the configuration of VC-2A at completion of drilling. The 25.4-cm-diam
conductor pipe was cemented at 11 m in a 31-cm-diam hole. The 16.32-cm casing was cemented
from 44.5 m to the surface in a 21.90-cm hole. The casing shoe was at 44.5 m. The BH (10.1-cm)
drill rods were cemented in at 95.75 m ina 14.92-cm hole. A fair cement job was present from
approximatély 5848 mto thé casing shoe at 95.75 m; poor or no cement was present (rom
58.48 m to the surface. The 8.89-cm HQ drill rods were landed at 527.5 m and were open-ended.
These rods were hung in a donut at the wellher - flange. The OCD requaires that there be a

cement return to the surface in cementing of casing in all geothermal wells.

B.  Remedial Repair Work to VC-2A

The 11.43- by 16.83-cm annulus primary cement was leaking. This allowed the flow of
steam and gas, which contained high levels of hydrogen sulfide, to the surface at a shut-in
annular pressure of approximately 45 psig.

The integrity of the pressure seal between the 8.89-cm (HQ) tubing and the 11.43-cm riser,
and the 11.43- by 16.83-cm and/or 8.89- by 11.43-cm annular spaces was tested and found Lo be
sound. The integrity of the annular spaces was lested by killing the fluid entry zone at 489.3 m
with cold water and establishing a vacuum in the 8.89-cm tubing while a positive pressure
existed in the annulus.

On November 17, 1988, cementing equipment moved in and rigged up. The cementing
equipment consisted of a pump truck, bulk dry cement transport, sodium silicate transport, and
a vacuum truck containing city water from Farmington, New Mexico. Farmington waler was
used so the cemrent would have the samd curing characteristics as the cement Lested at the

Dowell-Schlumberyger Laboratory.

Y



The 8.89-cm tubing was killed with 1590  of fresh water and the annulus was killed with
1908 | of fresh water, The initial kill-fluid injection was 199 |/ min, which stabilized at 119.2
I/min after injection of 636./. The kill-Water was followed with 795 [ of calcium chloride water to
gel the sodium silicate in the lost circulation zone at approximately 62.6 m. The mixture for the
calcium chloride solution was 13.8 kg/159 [ of fresh water. The calcium chloride solution was
pumped at a stable rate of 199 //min and was followed by a 1272 [ freshwater spacer that was
injected at a stabilized rate of 143 I/min, The freshwater spacer was folloWed by 1590 [ of sodium
silicate at a rate of 95.4 [/min and a wellhead pressure of 35 psig.. The tubing pressure increased
from 10 to 35 psig during the pumping of sodium silicate. Five hundred and fifty-six liters of
Tierras Valley API Class "H" sulfate-resistant cement were prem&ed 1:1 with pozzolan, 2% gel,
35% silica flour, and 0.5% friction reducer (D-65). The amount of water requited per sack of
cement was 21,8 . The cement mixture ylelded 0.04 m3 of slurry per sack of cement and had a
thickening time of 2 hr 5 min at 93.3°C. The cement pumping rate decreased rapidly while the
pump maintained a constant rpm until a wellhead squeeze pressure of 30 psig was achieved and
no more cement could be pumped. The cement was over-flushed with 4 [ of water at 50 psig
after the lines were cleared of cement. The cementing equipment was rigged dow: at
approximately 1300 hr, and the core hole was shut-in overnight. The squeeze cementing
operation was witnessed and approved by Roy Johnson, District Supervisor, New Mexico OCD
(Appendix C).

On N vember 18, 1988, the integrity of the cementing job was tested. The 8.89-cm tubing
was bled down and the annulus valve was opened. A slight blow of steam at the surface was
caused by boiling of the 4 | of water left on top of the annular squeeze cement., This boiling was
the result of the high wellhead temperatures that were induced while bleeding down the 8.89-cm
tubing. The steam from the annulus was checked for hydrogen sulfide and no measurable
amounts were detected. This indicated that the annular seal integrity was good and that no
communication presently exists in the annulus between the surface and the flow and lost
circulation zones below the shoe of the 16.83-cm casing at 43 m. The wellhead was allowed to
cool down and no further annular steam flow was noted. The annulus was then pressurized
with air to 58 psig énd, when all minor surface pipe couplings were tightened, the annulus held
58 psig for 15 min. No measurable leakoff was noted, further substantiating the integrity of the
annular squeeze cement job. Pressure testing equipment was rigged down, the wellhead was

shut-in, and the cellar was filled with pea gravel. Ownership of the core hole was then



relinquished to the landowners (Appendix D) to the satisfaction of Los Alamos, the landowners,
OCD, and SEO.

V.  CONCLUSIONS

VC-2A was permitted under the SEO as a scientific core hole and functioned as such.
However, when the OCD declared jurisdiction after the core hole had been completed, they
determined thét additional work was required to complete VC-2A as a geothermal test well,
Fortunately, it was possible to use oil field and geothermal field procedures (a cement squeeze)
to complete VC-2A to OCD geothermal field requirements. The borehole was transferred to the
iandowners as promised in the original agreement between them and Los Alamos, thereflore
preventing possible litigation. Future scientific drilling projects also may find themselves caught

between regulatory agencies and their respective (and at times conflicting) regulations.
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AGREEMENT

This Agreement is by and between the Regents of the University of California,
operating Los Alamos National Laboratory for the United States Department of
‘Energy (“"Los Alamos"), and John Corbin, Ken Corbin, Henry McHarney, and Caryl
McHarney (the "OWNERS“).

WITNESSETH:

WHEREAS Los Alamos is participating in the Continental Scientific Orilling
Program, which is a collaborative effort of the United States Department of
Energy ("DOE"), U.S, Geological Survey ("USGS") and the National Science
Foundation, (NSF), |

WHEREAS such program includes a plan to study the Valles Caldera of North-
Central New Mexico,| such plan envisioning core-drilling operations and
initial scientific investigation extending over a seven-year period from 1985
to 1993, ’

WHEREAS a Valles Caldera Scientific Drilling Team of principal and
collaborating investigators has been organized to carry out such plan, Los
Alamos being heavily represented on such team,

WHEREAS scientific drilling in the Valles Caldera would expand knowledge of
heat/mass transfer processes associated with magmatic and -volcanic phenomena
and their role in the evolution of the Earth's crust,

WHEREAS application of the basic scientific knowledge gained would enhance
discovery and definition of energy resources associated with geothermal
systems,

WHEREAS Los Alamos has no commercial interests in this program, All
activities of this program are only for scientific knowledge and the data and
information obtained from this program will become part of the public domain,

WHEREAS the OWNERS hereinbefore noted own in aggregate the surface rights and
certain geothermal rights of a tract within the Valles Caldera that is
scientifically attractive to the Valles Caldera Scientific Drilling Team,
such tract being called Patented Mining Claims M.S. No. 553 (Sulphur Bank
Places Mining Claim) and M.S. No 1019 (Sulphur Bank No. 2 Placer Mining
Claim) and being more specifically described in Attachment 1 hereto, and

WHEREAS said OWNERS desire to aid the objectives of the Drilling Team and to
share in the knowledge and experience acquired in the program.

NOW THEREFORE:

IN CONSIDERATION OF the premises and mutual covenants contained herein, the
parties hereto agree as follows: ‘

1. The OWNERS hereby give permission, for those members of the Drilling Team
and their agents necessary to perform the scientific operations contemplated
hereunder, to enter upon and pass over the applicable lands and/or leasehold
estates and to conduct such scientific operations at any site mutually agreed
upon by the OWNERS and Los Alamos.

17



2. All equipment and hardware necessary to conduct the operations will be
prov1ded by the Drilling Team, Los Alamos, and/or their subcontractors.

3. Under no circumstances whatsoever shall the OWNERS either individually or
collectively be Tliable for, or otherwise be obligated to pay or bear any
costs or expenses .of .whatever nature pertaining to the operations and
activities performed hereunder. Los Alamos shall indemnify, defend and hold
harmless the OWNERS and any of their respective officers, directors, agents,
and employees from 'and against ‘any and all claims, demands, 1liabilities,
costs and expenses . -of whatever nature, including attorneys' fees and court
costs, arising out of, or alleged to arise out of, any injury to or death of
any person or persons " or loss of or damage to any property caused by, or
allegedly caused by, ‘the- willful acts or negligence of Los Alamos, or its
officers, agents. employees, invitees or guests, including members of the
Drilling Team.

4., 'In the event the operatidns or related scientific activities cause
physical damage to the real or. personal property of the OWNERS, Los Alamos

'shall replace or repair such property or pay the OWNERS fair compensation.

5. A1l data, core and fluid samples shall become the property of the
Department of Energy. However, copies of the data shall be given to the
OWNERS in the form of both raw and analytical data no later than six months
after the completion of operations and not less than 60 days in advance of
publication of the data.

6. Los Alamos and the Drilling Team shall exercise reasonable care in
performance. of the operations to prevent fire, in accordance with the Fire
Prevention Plan. This plan will be provided to the owners 30 days before
coring operations commence.

7. Los Alamos and the Drilling Team shall conduct all operations in
accordance with the Ecological Damage Mitigation & Restoration Plan. This
Plan will be provided to the owners 30 days before coring operations commence.

8.  Los Alamos and the Valles Caldera Scientific Drilling Team hereby extend
to the OWNERS an invitation to select a representative to join the Team as an
ex-officio member; The OWNERS hereby accept such invitation, and
nominate Ja4,, W. C,Ofbt ‘

9. This agreement shall be in effect for 5 years, beginning June 1, 1986 and
ending May 31, 1991,

10. Both Los Alamos and the OWNERS reserve the right to terminate this

“agreement on September 30 of each year, with 60 days advance notice in

writing provided to the other party (i.e. by August 1 of the year of
termination). ‘ ‘

11. Los Alamos will give to the OWNERS the completed corehole with casing,
well head, and other hardware at the end of May, 1991 or earlier if
scientific investigations are completed.

11a. The term "other hardware" referred to in paragraph 11 consists of, but
not limited to, pipes, valves, pressure gauges. The University's best

estimate for “other hardware" is not to exceed $500.00.



12. Los Alamos or their designated agents will assume full responsibility for
plugging and abondoning the corehole if the coring operations result in
blowout or if the corehole is mechanically unstable or unsafe. In such an
event, Los Alamos or their agents are not obligated to core another hole for
the use of the OWNERS.

- 13. Los Alamos will have the right to enter the corehole periodically during
the 5 years of this agreement to make repa1rs perform geophysical logs, take
fluid samples, etc. as necessary. It is understood that should re- entry be
done during periods of heavy snow, Los Alamos will pay the cost of snow
removal necessary for such access.

14. Los Alamos requests the r1ght to use the utilities and telephone services
of the Sulphur Spr1ngs property, and will reimburse the owners the costs of
using such services. It is understood that the OWNERS shall be paid one time
a use fee of $250. It is further understood that the use fee and -
reimbursement costs will be paid to the OWNERS by the Drilling Subcontractor
as a third-party item.
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THEREFORE WITNESSETH

UNIVERSITY OF CALIFORNIA ,
LOS. ALAMOS NATIONAL LABORATORY
p.0. Box 1663

Los Alamos, NM 87545

y» Aéé;;;:;;;bzz::;—— £:2Z5;7}%

NEWBY G. ELLINGTON
MAT-DO, MS P274

Date

Date

‘ %
Approved, Los Alamos National
Laboratory Legal Counsel

pNTAEY £xpP P, 274/\/6/‘7y
beew. (o WA
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APPENDIX B

STATE ENGINEER’S PERMIT FOR VC-2A



Date Recelved Junes 23, 1986 File No. RG=-468071 . Expl. - .','
1. Nawme of applicani __Los _Alamoy National Laboratory L e e
Maillog addrcs P.0. Box Ibb63, TISE-8, HS R4Y0
Cliy aod Sate Los Alamos, NM 87545 (505)647-0BT9 (MichulinL cbvuufa) 1y
2, Soutce of water supply None ,locnlcd%x‘w(’o -37'W Longy 35°-52°N Tat (
(artesian or shallow water equifer) (name of underground basin)
3. The well Is 1o be located {a the Y 3 14, Seclon Townihip
Range _NMP M, or Tract Nou_..pol Map No, pl the Distdet,
oo land ovued by _Johyt Corbin, Ken Corbin, Itenrv Mcllarnay & Caryl Mcllnrney .
& Deverdption uf wells newe of dilller_Vnllen _Gnldern He, &A, Driller To Do Deterwiaud

%

6.

1.

IMPORTANT~READ INSTRUCTIONS ON BACK DEFORE FILLING OUT THIB FORK

APPLICATION FOR PERMIT
46 J1H 23 P2:08

To Drill Test Holes For Sclentific l’urposqa

Qutside Diamerer of (asing Qpen Jlole(2Ynches; Approslmate depth to be deltled (500 m) 1500 leets

Quantlcy of watet (o be appropristed snd bencliclally used None acte feet,
(consumptive uae, diverslon) ;

e Scientiffc coring and fluid sampling 3 purposes.

Acteage 10 be lrrlgated aor place of use, ... Hone actes,

Subdivislon Section Townahlp Range Acres Owner
CO;
Not Applicable (2]

=y

ann

.y

lid

t

a3 gq

Additional statements or explanations ..
) See at?ached g;p: Sguatly described as Patented Mining Clalms

M.S. 553, Sulphur Bank Placer Mining Claim, and M.S.M019 Sulpﬁ-r Hank
No. 2 Placer Mining Claim No. 2,
(2) HO Core bit size (3.782 inches), HW Casing 3's inch OD 3T needed

(3) This program is funded in FYB86 to core and sample tte Valles Caldera In
the Thermal Regimes element of the Contlinental Scientific Drd\ling Program.
The cores, fluid samples, measurements and borehonle peophysics, and related
_experiments to be conducted in the proposed corelivle will be used to inves-
tipate and study the peologic structure, volcanic liistory, and geochemistry
of subsurface fluids, and especially to studv the evolution of a steam zone
of hydrothermal systems. It is expected that operations during the summer

of 1986 will be completed In 20 ta 30 days, Following tie coring, the drill

site pad will be cleaned, cleared, and no permanent structure will remain
behind. Access to the corehole will ha requested for a pericd of filve years
Tollowing completion of the core drilling for occasional downhole studies,
tests and experiments, At the end of this occasional experimental period,
transfer of ownership of the corehole to the land owner is planned.

-

Vi 4 el
7 -
L/Jrﬁ'“"‘"’@%m o alfirm that the foregolog statements ate wue 1o the best of ty knowledge

and bellef and that development vhall oot commence until apptoval of the pemlt han beeu abtalned,

N/A « Nat requived of a federal agency.

 Permittee,

Oyt .

Subscelbed sad sworn o before me this day of « AD 19 .

My coaunisalon explics

o e

Notary Public

23
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[E)

Nuwmbet ol thie penult RG-16071 ~linp 1,

ACTION OF STATE ENQINEER

SAURABNEEN P MMA K MK kd By authotlty vested fo me, (hls applicatlon [v approvedyptog i s M npt Rexadack
N K B Mo 81 0K Y KX 60 AN 32 BRI NN M N KutiheX provided that all rulea and tegulations of the State Engle

acet penaining to the dillling of shallow wells be complied withy and further subject to the (ollowlag
conditlonst ‘

| . [}
1o Woll shall.beddlled by . deiiling contractar Meanserd h%L the  State
———LEng-ncer—et—tre—Slote—o of—-New—Mendeo

——— ) Oy s § S

Bepe—Ner—wrteTshat—b ﬁlhﬁﬁ‘ﬁmwmf”wmms '
———yrhtch—shet-not—oxreeed—tonH e rmriative-

days e stnrtt-teptugged
m\—«,f—bt»(ﬁrc—mﬁr—l—Fr,——Hﬂ?-—tm{vsx-n—vrrtrrif--tnﬂvw—-*rm-fvr—"—mn*ﬂﬁs—'wv{ F s
v ettt i Lo —the—o f FHieeofthe—Statelinginrers

anprnd-pwimlﬁxmmWHﬁmmﬁwmﬁdﬁbﬁh e
-—ﬁhﬁﬁ@mmhﬁﬁ“hv—fﬁcﬂﬁwﬁmrﬂw

4

Add 4 VR S| gt I_Lo)
l,!)lH[TlT HUII Ul tiro \’VUH- lUSI’vUXIIU hl””l (AL RRECAY IR 1RO A N ) MY LA Hllﬂ‘l h:ll \

"‘""'"“ﬁﬂ?&“ﬂ’f‘hﬂ"‘tﬁ'fﬂp‘funuu*ux the—tostis)s

Praol ol compleden of well shall be (lled on or belore n/a v 19
. n/a
Prool of application of water (o beneliclal use shall be filed on ot belose 19
Witnesr my hand and seal this 2znd day of dJuly « ADy 19 86 .
S. tds, S(a(/bﬁnglntu

BL ) ce /éé/)ﬂﬁ)ﬁ .

N,4{11z'.@)ittr:{ct‘. I

INSTRUCTIONS

This form shall be ceecuted, preferably typewritten, ln triplicate and shall be accompanied by a‘ﬂ“ng (ee of §3,00,
Each of tiplicate coples must be propetly signed and attested,

4 separate application for permit must be (lled for cach well used,

Secu, I—-!—-—-i‘ill out all blanks lully and accurately.

Sec. S-—~lu|,mon use shall be uu:d In mcte lcet ol watet pet acre per annum tobe spplied on the (and, If fo¢
muaitipal ef athet puipeses, atste total quantity In acre leet to be waed snnually,

. Sec, G—Describeonly the lands 1o be irclgated or where water will be used. !l on uasurveyed landy descrlbe by
legal subdivision ""as projected'" from the neatest govemment sutvey cotners, of descelbe by metes and bounds and tie
survey 1o some permanent, easily located natural object

Sec, T—il lunds are lerigated {rom any other source. crplain in this scctlon, Give any othet data necessary to
fully desctibe water (ight soyghy,



APPENDIX C

PROPOSAL TO PERFORM "BRADENHEAD" SQUEEZE AND
OIL CONSERVATION DEPARTMENT APPROVAL
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" O, dOK 2081t

TPy e 123 MG
ENERC 40 Mo FRAIS OEPARTTMENT SANTA FE, NEW MEXICO 87501

!,-s. lndlcup Type of Lente

| suu (] M

N9 e O

~0, OF COPIES RICEIVED
' DIsSTRIBUTION
Rl SUNDRY NOTICES AND REPORTS
N, M, 8. M, ON
U, 8, Q.8 GEOTHERMAL RESOURCES WELLS
"Ooon(w
Land Office

Da Nat Use This Form for Propasels to Ovlil o¢ to Deepen or Plug Back to a Ditferent Aetervalr, Use ‘Apolication

S0 Statg Leasa No.

*Sap below
—~

\

Temo. Qtervition
{njection/Olinotad

Geatharmal Producer —

Far Parrit =~ (Roem G+101) far Such Proposaie)
1 Stratigraphic Test
Low.rems Thermal ] =]

L ryoe af well
] Borehole

T

Ualt \greament Name

N/A

N of O
e efOPIAS | bs Alamos Natfonal Laboratory

& Fatm of Lesse Name

Corbin/Sulphur Springs

J. Addcesy of Oparator

P.0, Box 1663, ESS-1, Mail Stop D462, Los Alamos, NM 87545

9. Wl Na.

VC-2A

4. Lacation of Wall

1.

Fleld and Poal, or Wildeat

Unit Latter, 2000 ' Foot KX SOUEN XK and 1028 reet ¥XEX Stratigraphic Test
mﬂm.m‘@&'iguﬁﬁm" 4 Townwmio _19 N, Aange __3E. NMPM, \ \:
Q 1§, Elevation (Show whether eﬂf.@cm/ 12, County 3 N
\\\m\ 8344 feet above sea-level Sandoval \\\\\\
18, Check Appropriate Box To (ndicate Nature of Notice, Report ot Other Data
NOTICE OF INTENTION TO! SUBSEQUENT REPOAT OF:
AERFORM REMEDIAL WORK PLUG AND ABANDON D REMEDIAL WORK ALTERING CASING r
TEMPORARILY ABANOON COMMENCE DRILLING OPNS, D PLUG & ABANOONMENT \
JULL OR ALTFER cASING D CHANGE PLANMS D CASING TEST AND CEMENT JO8
OTHER :
OTHER (]
17, Describe Proposed or completed Operations (Clear(y (rate aul pertinent details, and give perrinenet dates, (n¢hiding ettimated date of searting anv
pruposed work) SEE RULE 20,
*Patented mining claims MS-553, Sulphur Bank Mining Claim, and M.S. 1019, Sulphur Bank No. 2
Placer Mining Claim No. 2 ) \ ﬁ;
Juer?
(A11 depths refer to ground level), b/‘}//7zj>1j>
Present Condition of Well: ‘ , /
10 n. conductor pipe cemented at 36 ft in 12-1/4 in. hole,
6-5/8 1n. casing cemented from 153 ft to surface in 8-5/8 in, hole; snbf at 153 ft,
4-1/2 in, BH drill rods, comented at 316 ft in 5-7/8 in. hole. Fair cesent from approximatel;
193 ft to the casing shoe at 316 ft. Poor or no cement from 193 ft to the surface.
3-1/2 in,, HQ drill rods landed at T.D. at 1741 ft open ended and hung in donut in the
wellhead flange.
Proposal,
[n order to repair the primary cement job in the 4-1/2 {n. x 5-7/8 in. and the 4-1/2 ~. «

6-5/8 in. casing annulus, it is proposed to
with cement from the surface to the top of

down or “Bradenhead" squreze the open annulus
the presently existing cement and lost circula-

tion zone at 193 ft,

circulation will be mitigated by injecting LCM

The annulus will be injection rate tested prior to cementing and !:s-
and sodium silicate gel prior to pumping

(see Attachment “A" for Proposal continuation)

18, | heruby cectily (hat (he

M;‘yulon tbave Is true and compiate 10 the

41t of my knowledge and beliel.

N i Xy
IIGNE 2k / \‘ w*:-——- rroe Orilling Consultant oare _(["3=&8 _
(rEAh i
\PPAQVED BY vZ)‘T f M”‘.u T fral.';;f,:f’.IIS( 2 oATE //—-3, Qg“g B

[4
IONOITIONS OF APPROV"ZF ANY!

27
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Proposal (continued)

low density, high temperature, salt and sulphate resistant cement. The final
integrity of the remedial cement job will be tested by demonstrating that the
annulus will hold a column of water and by testing the annulus for shutin
pressure buildup. (Present annulus gas pressure is approximately 45 psig.)



APPENDIX D

AFFIDAVIT OF RESPONSIBILITY CONVERSION TO CORE HOLE



AFFIDAVIT OF RESPONSIBILITY:
CONVERSION TO CORE HOLE

STATE OF NEW MEXICO ) ss.
County of Los Alamos )
Wayne Morris , being first duly sworn according to law, upon his oath deposes
and says: . '

1. That he is Group Leader, ESS-1 of Los Alamos National Laboratory

‘ (Title) (Operator)

whose address is P.O. Box 1663, ESS-1, Mail Stop D462, Los Alamos, NM 87545

2. That Los Alamos Wational Laboratory is the operator of a hole cored on

(Operator) ‘
land belonging to __John Corbin_ _, whose address is _.__P.O. Box 78, Mountain Route,
(Landowner) ‘ '

Jemez Springs, NM 87025, said well being drilled to test for geothermal sclentific
information and described as the VC-2A, being located 2000 feet from the South line and
1625 feet from the East of the NE corner line of Section 4, Township 19 N., Range 3E.,
NMPM, Sandoval County, New Mexico.

3. That said well was drilled to a total depth of 1741 feet from the ground level,
and that casing has been set and cemented as follows:

See attached letter to John Corbin, 11-18-88, from Wayne Morris, ESS-1.

4, That operator has back filled the cellar with gravel and cleared the site of
all junk. Operator has left all casing in the core hole and has relinquished the core
hole fo landowner for his use as a heat source via a downhole heat exchanger. (See
Attached.)

Jéﬂﬂ,/{ézﬂﬂ4(>3 NATro~R ¢ A;WE£(U4f7“J1
{Operatar) \

By U)mw\'uAﬂ LD

Subscribed]end—swor ce me this ﬁ_ulday of Mgpemlp/z« A. D. 19 8K
gAanu 14(__‘

Notary Public in and for the County of
SOTARY pype S :

PO BN

:_&n:;uieﬁuu:ulu; vt
et o . 3
STATE OF ,/\i‘«m) Mewir o) ss. ‘
County of Spndeaf )
,S/ﬂL\A) ») (i:vy~lpzaj , being first duly sworn according to law upon his oath

deposes and says that the provisions of Paragraphs 3 and 4 above have been complied
with, he accepts the zabove-described core hole for his personal use as noted on the
Attachments, and that he assumes all responsibility for the core hole, the location, and
the conversion of the core hole to 'such personal use.

oo b T,

/9’(Lnndowner)

Subscribed and sworn to before me this / gifday of CAN . A. D. 19 ‘

R e Semdoual

Notary Public in and for the County of

~
u./n:

L.,l,x/

Goves =042 ]

P L L Y




APPENDIXE

PHOTOGRAPHS OF REMEDIAL OPERATIONS ON VC-2A



Fig. E-1. Bleeding down the HQ rods before
pumping in cold water to kill the well.

Fig. E-2. One-half horsepower submersible
pump used to pump cold water to iill the
well, Pump easily supplied the required
pressure to the wellhead even though the
pump was about 5 m below the level of the
wellhead and 75 m away.



Fig. E-3. One and one-half cubic meters of
pea-sized gravel was put into the cellar of
VC-2A as a safety measure. To allow
monitoring of H,S levels at the botton of
the cellar, 7.0-cm PVC pipe was placed
along the wall of the cellar.

B

Fig. E-4. Overview of cementing operation. Conical tank in middle background contains dry
cement blended to the specifications required for this job. Black tanks on truck at left center
contain sodium silicate solution. Truck adjacent to sodium silicate truck is the mixing and
pumping truck. Tank truck contains 80 barrels of water for cementing and killing operations.
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Fig. E-5. Pumping truck during the cementing operation.

Fig. E-6. Activity around the well site during cementing. White powder being added is calcium
chloride. A 12.5-cm hose connects sodium silicate tanks to the pumping truck.
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Fig. E-7. Roy Johnson (right) of the State of New Mexico OCD; Tom Turner (center), consultant
to Los Alamos; and David Catanach (left), also of the OCD, talk during preparation for
cementing,

Fig. E-8. Close-up of well configuration. A 12.5-cm hose is a water line to kill the well, and a
6.0-cm pipe carries the cement,
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Fig. E-9. Close-up of wellhead during
cementing, The 6.0-cm cement line is
reduced to 2.5 em at the annulus port.
Gauge reads 25 psi pressure during
cementing, The other gauge monitors
pressure on the HO) rods,

Fig. B-10. Tom Ture.; walches pressure gauge as S, Christensen (Dowell Schlumberger) signals
to pump operator to "squeeze” the last amount of cement into annulus,



Fig. B-11.  Close-up of pressure gauge during cement integrity test. The annulus held 58 psig
for 15 min, indicating the cementing was successful.
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