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Abstract 
 
In March 2008, Sandia National Laboratories (Sandia), in partnership with the Bureau of Land 
Management, Roswell Field Office, completed its responsibilities to plug and abandon wells and 
restore the surface conditions for the Sulimar Queens Unit, a 2,500 acre oil field, in Chaves 
County, Southeast New Mexico.  Sandia assumed this liability in an agreement to obtain 
property to create a field laboratory to perform extensive testing and experimentation on 
enhanced oil recovery techniques for shallow oil fields.  In addition to plugging and abandoning 
28 wells, the project included the removal of surface structures and surface reclamation of 
disturbed lands associated with all plugged and abandoned wells, access roads, and other 
auxiliary facilities within unit boundaries. A contracting strategy was implemented to mitigate 
risk and reduce cost.  As the unit is an important wildlife habitat for prairie chickens, sand dune 
lizards, and mule deer, the criteria for the restoration and construction process were designed to 
protect and enhance the wildlife habitat. Lessons learned from this project include: (1) extreme 
caution should be exercised when entering agreements that include future liabilities, (2) 
partnering with the regulator has huge benefits, and (3) working with industry experts, who were 
familiar with the work, and subcontractors, who provided the network to complete the project 
cost effectively. 
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SULIMAR QUEEN ENVIRONMENTAL RESTORATION PROJECT  
CLOSURE PACKAGE 

SANDIA ENVIRONMENTAL STEWARDSHIP EXEMPLAR 

1. INTRODUCTION 

In June 1988, the participants of the New Mexico Tech Research Cooperation including 
the New Mexico Petroleum Recovery Research Center (a division of the New Mexico 
Institute of Mining and Technology), the Petroleum Engineering Department of the New 
Mexico Institute of Mining and Technology, Sandia National Laboratories (Sandia), and 
Los Alamos National Laboratories signed an agreement to obtain property to create a 
field laboratory for the purpose of extensive testing and experimentation on enhanced oil 
recovery techniques for shallow oil fields.   

 Agreement paragraphs 5 and 6 specifically assigned to Sandia the liability for 
abandoning the site and plugging all wells as follows: 
 

5. Prior to Tech [New Mexico Tech Research Cooperation] acquiring the 
site and subject to limitations set forth in paragraph 6 herein, Sandia will 
make arrangements to assume the liability of adequately plugging all 
wells at the site and abandoning the site when the Project is terminated 
without regard to whether any individual well is utilized in the Project. 

6. All of the costs of designing, contracting, operating, and abandoning the 
site will be included in the plan and proposal for the Project.  In the 
event that the solicited funds are not obtained, Sandia will pay all of the 
costs of abandoning the site as explained in paragraph 5 herein.  Capital 
equipment acquired with the site by any party to this agreement will be 
used to offset the costs of abandonment.  Sandia’s obligation hereunder 
will be to condition all wells for proper abandonment, to restore the 
leased lands upon completion of any drilling operations as prescribed in 
the lease. 

On September 1, 1989, New Mexico Tech Research Cooperation obtained ownership of 
the Sulimar Queen Unit from the McClellen Oil Corporation, and the New Mexico Oil 
Conservation Division designated the New Mexico Institute of Mining and Technology 
as the Successor Unit Operator.  The Sulimar Queen Unit is in Chaves County and 
located on Bureau of Land Management (BLM) land about 11 miles north of Loco Hills, 
New Mexico.  The unit is a 2,500-acre field consisting of 31 wells (Attachment 1), of 
which three had already been plugged.  The wells in the unit were drilled in the late 
1970s and early 1980s.  The reservoir is about 8 feet thick and around 2,000 feet deep.   

The first production was in 1969 and on May 4, 1972, McClellan Oil Corporation was 
approved to operate the Sulimar Queen Unit as a secondary recovery project (waterflood) 
to recover additional oil and gas.  Wells within the Sulimar Queen Unit were used for the 
production or injection of brine, water, air, gas, oil, or other substances, and were 
governed by standards of good geologic and petroleum engineering practices.   
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In 2003, New Mexico Tech Research Cooperation concluded the Sulimar Queen Unit 
was no longer economical to produce and maintain.  Therefore, Sandia was requested to 
proceed with its responsibilities under the 1988 agreement to plug and abandon the 
Sulimar Queen Unit.  As documented in a May 11, 2005 memorandum from Paul 
Shoemaker to Mike Maurer (Attachment 2), Sandia attempted unsuccessfully to transfer 
the wells to other oil and gas exploration firms.  In the memo, Mr. Shoemaker suggested 
the cost of this project would be about $1 million. 

2. PROJECT ACTIVITIES 

2.1 SITE ASSESSMENT AND PROJECT REQUIREMENTS 

On 11/18/04, Larry D. Bray, Assistant Field Manager for Land and Minerals, Roswell 
Field Office, BLM sent New Mexico Tech Research Cooperation the requirements and 
expectations of the plugging and abandonment project (Attachment 3).  The BLM letter 
stated that the wells must be plugged in accordance with requirements stated in Code of 
Federal Regulations (CFR) 43 Part 3160, Onshore Oil and Gas Operations; Federal and 
Indian Oil and Gas Leases; Drilling Operations; Final Rule, dated November 18, 1988 
and reported on Form 3160, Sundry Notice, filed by API number.  The letter also 
required removal of all structures, electrical apparatus, production equipment, and 
associated storage facilities, and oil saturated soils.  It required the removal of caliche, 
closure of roadways, reconstruction of natural landform, and reseeding of the disturbed 
areas.  Subsequently, the Carlsbad Project Group performed a detailed assessment of the 
project and prepared a project summary dated 6/10/05 and revised 7/27/05 (Attachment 
4), including a detailed estimate of cost and risk assessment.   

Surface restoration was required because the unit is an important wildlife habitat and the 
restoration will benefit the prairie chickens, sand dune lizards, and mule deer found on 
the unit.  The criteria for the restoration and construction process were designed to 
protect and enhance the wildlife habitat.  The removal of the caliche was required, not 
only to promote the growth of desirable plants but also because caliche is known to be an 
undesirable habitat for the sand dune lizard.  Construction operations were limited from 
March 15 through June 15 annually because of the known impact on the lesser prairie 
chicken.  During this period, activities that produced noise or involved human activity, 
such as well plugging and reclamation of roads and well pads were limited. 

2.2 CONTRACTING STRATEGY  

A contracting strategy was implemented to mitigate risk and reduce cost.  The primary 
cost element for the project was the plugging of the wells.  A fixed-priced contract was 
competitively awarded for plugging the 28 wells.  Because the wells were old, many 
unexpected conditions were discovered requiring an increase to the fixed price.  Many of 
the structures and debris were removed for their salvage value and a $25K fixed-price 
contract was awarded for trash and non-salvageable debris removal.  Negotiations with 
the electric power provider for the area, Central Valley Electric, resulted in removal of 
the electrical equipment at no cost.  A contract was negotiated with the BLM Force 
Account to remove the caliche, close the roads, reconstruct the natural landform, and 
reseed the disturbed area. 
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2.3 CLOSURE AND ACCEPTANCE  

In March 2008, Sandia, in partnership with the Bureau of Land Management, Roswell 
Field Office, completed its responsibilities to plug and abandon wells and restore the 
surface conditions for the Sulimar Queen Unit.      

The unit comprises six different Federal leases, each of which had approved the drilling 
of 31 wells within the unit.  Three of the wells were plugged and abandoned in 1987 and 
1992.  Sandia plugged and abandoned the remaining 28 wells in 2007 (Figure 1) in 
accordance with an approved plug design and New Mexico Oil Conservation Division 
and BLM procedures.  On December 17, 2007, the Assistant Field Manager, Lands and 
Minerals BLM, approved each well for final abandonment using the completed and 
approved Forms 3160-5, Sundry Notices and Reports on Wells. The forms can be found 
by entering their respective API Number at http://www.emnrd.state.nm.us/ocd 
(Attachment 5-Form 3160-5 example).   

 

Figure 1. Well Plugging Operation 
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Figures VI-1 to VI-13 present photographs depicting the landscape before and after 
performing reclamation efforts. 

2.4 COST SUMMARY   

The budgeted cost for this project, as outlined in Attachment 1 was estimated to be 
$1 million.  However, by utilizing local contactors familiar with the oil and gas industry, 
capitalizing on salvage value of material, disposing material in local disposal facilities 
and fixed price contracting, the final cost of the project was approximately $680K, 
resulting in nearly $320K savings from the initial estimate.  The major cost elements 
were $373K for plugging the 28 wells and $107K for caliche removal, road closure, 
reconstruction of natural landform, and reseeding. 

3. CONCLUSIONS AND LESSONS LEARNED 

3.1 MAJOR ACCOMPLISHMENTS  

In addition to plugging and abandoning 28 wells, Sandia also removed surface structures, 
and reclaimed 31 acres of disturbed land surfaces associated with all plugged and 
abandoned wells, access roads, and other auxiliary facilities within the unit boundaries.  
The following structures were removed from the unit:  

•  50 power poles and associated anchors  (Figure 2) 
•  28,000+ feet of electric wire 
•  3 metal buildings plus small buildings at each well head 
•  6-500 barrels, 2-750 barrels, 1-300 barrel steel tanks 
•  2-fiber-glass tanks 
•  2-separators (heater-treater). 

Figure 2. Removal of Electrical Poles and Apparatus 
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Two surface production pits were also remediated.  Free petroleum liquids and 
contaminated soils were removed and disposed of in the Loco Hills Disposal Facility, 
which was specifically approved by the New Mexico Oil Conservation Division.  

Reclamation of these disturbed lands included removing 3.83 miles of roadway 
(Figure 3) from service; resurfacing 2.1 miles of roadway with recycled caliche, and 
closure of three caliche pits.  The remediation process began with the removal of caliche 
that was used as surfacing material when the well pad structures and access roads were 
built.   

 

Figure 3. Access Road Closure to Sulimar Queen Unit Well Pads 

Because caliche is known to inhibit the growth of desirable plant species, which in turn 
prevents the soil medium from providing the necessary components for successful 
reclamation efforts, the material was either transported to an existing caliche pit, or re-
used to build other well pads, roads, locations, or ranch improvements, etc.  This relieved 
Sandia of any further liability or obligations associated with this material. 

After removing the caliche, the BLM task force under contract to Sandia ripped each site 
to a maximum depth of 16 inches then contoured the sites to blend with the surrounding 
areas.  Most sites were reseeded in accordance with BLM specifications to enhance 
successful reclamation.  In some instances, a temporary four-strand barbed-wire fence 
was built to promote reclamation and reseeding (Figure 4). 
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Figure 4.  Reseeding Disturbed Well Pad 

At the conclusion of the project, the BLM wrote Sandia a letter of congratulations for its 
work on the Sulimar Queen (Attachment 7).  The letter, in part, stated, “BLM would like 
to offer our sincere gratitude and appreciation to Sandia for the restoration and 
reclamation efforts…these lands have begun to heal.  In conclusion, Sandia has proven to 
be a cooperative and responsible partner in the oil field land restoration and BLM is 
proud to have been able to work with the Sandia National Laboratories in this complex 
reclamation project.”   

3.2 LESSONS LEARNED 
 

1. Extreme caution should be exercised when entering agreements that include 
future liabilities.  It is common to understate the magnitude of the liability in 
order to justify the desired action or program. 

2. Partnering with the regulator has huge benefit.  It proved to be very helpful to 
develop a trust relationship with the regulator.  Understanding the goals and 
desires of the customer for this project was the key element for successful project 
completion. 

3. Working with the industry experts familiar with the work provided the network of 
vendors to complete the project cost effectively. 
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Table I-1. Sulimar Queen Unit Well Descriptions 

Well Number Location API Number 
LC-069280-A Sulimar Queen Tr. 1, #9, T. 15 S., R. 29 E., Sec. 13, 330’ FSL & 990’ FWL, 

Chaves County, NMPM 
30-005-60121 

LC-069280-A SulimBr Queen Tr. 1, #15, T. 15 S., R. 29 E., Sec. 24, 990’ FSL & 2310’ 
FWL, Chaves County, NMPM 

30-005-61745 

LC-069280-A Sulimar Queen Tr. 1, #16. T. 15 S., R. 29 E., Sec. 24, 585’ FNL & 2570’ 
FWL, Chaves County. NMPM 

30-005·62790 

LC-069280-A Sulimar Queen Tr. 2. #3. T. 15 S., R. 29 E., Sec. 13, 330’ FSL & 1650’ FEL, 
Chaves County, NMPM 

30·005·60056 

LC-069280-A Sulimar Queen Tr. 2, #4, T. 15 S., R. 29 E., Sec. 13, 660’ FSL & 660’ FEL, 
Chaves County, NMPM 

30-005-60058 

LC-069280-A Sulimar Queen Tr. 1, #2, T. 15 S., R. 29 E., Sec. 24, 1980’ FNL & 1980’ 
FWL, Chaves County, NMPM 

30-005-60068 

LC-069280-A Sulimar Queen Tr. 1, #3, T. 15 S., R. 29 E., Sec. 24, 660’ FNL & 2310’ 
FWL, Chaves Counly, NMPM 

30-005-60073 

LC-069280-A Sulimar Queen Tr. 1, #4. T. 15 S., R. 29 E., Sec. 24, 2310’ FSL & 2310’ 
FWL, Chaves ounty, NMPM 

30-005-60077 

LC-069280-A Sulimar Queen Tr. 1, #5, T. 15 S., R. 29 E., Sec. 24, 660’ FSL & 1980’ 
FWL, haves County, NMPM 

30-005-60081 

LC-069280-A Sulimar Queen Tr. 1, #6, T. 15 S., R. 29 E., Sec. 24, 1650’ FSL & 660’ 
FWL, Chaves County, NMPM 

30-005-60085 

LC-069280-A Sulimar Queen Tr. 1, #7, T. 15 S., R. 29 E., Sec. 24, 330’ FSL & 660’ FWL, 
Chaves County, NMPM 

30-005-60091 

LC-069280·A Sulimar Queen Tr. 1, #12, T. 15 S., R. 29 E., Sec. 24, 810’ FNL & 1490’ 
FWL, Chaves County, NMPM 

30-005-60385 

LC-069280-A Sulimar Queen Tr. 1, #13, T. 15 S.R. 29 E., Sec. 24, 990’ FSL & 150’ FWL, 
Chaves County. NMPM 

30-005-60433 

LC-069280-A SulimarQueen Tr. 1, #14. T. 15 S., R. 29 E., Sec. 24, 1345’ FSL & 1450’ 
FWL, Chaves County, NMPM 

30-005-60612 

LC-069280-B Sulimar Queen Tr. 2, #2. T. 15 S., R. 29 E., Sec. 18, 660’ FSL & 660’ FWL 
Chaves County, NMPM 

30·005-20258 

LC-069280-B Sulimar Queen Tr. 2. #7. T.15 S., R., 29 E., Sec. 19, 660’ FSL & 660’ FWL, 
Chaves County, NMPM 

30-005-20461 

LC-069280-C Sulimar Queen Tr. 3, # I, T. 15 S., R. 29 E., Sec. 24, 660’ FNL & 660’ FEL, 
Chaves County, NMPM 

30-005-60042 

LC-069280-C Sulimar Queen Tr. 3, #2, T. 15 S., R. 29 E., Sec. 24, 1650’ FNL & 1980’ 
FEL, Chaves County, NMPM 

30-005-60064 

LC-069280-C Sulimar Queen Tr. 3, #3 T. 15 S., R. 29 E., Sec. 24, 1980 FNL & 760’ FEL, 
Chaves County, NMPM 

30-005-60066 

LC-069280-C Sulimar Queen Tr. 3, #4, T. 15 S., R. 29 E., Sec. 24, 1980 FSL & 1980’ 
FEL, Chaves County, NMPM 

30-005-60070 

LC-069280-C Sulimar Queen Tr. 3, #6, T. 15 S., R. 29 E., Sec. 24, 990’ FSL & 2310’ FEL, 
Chaves County, NMPM 

30-005-60318 

NM-0458656 Sulimar Queen Tr. 4, #1, T. 15 S., R. 29 E., Sec. 26, 330’ FNL & 330’ FEL, 
Chaves County, NMPM 

30-005-60095 

NM-0458656 Sulimar Queen Tr. 4, #2, T. 15 S., R. 29 E., Sec. 26, 990’ FNL & 1650’ 
FEL, Chaves County, NMPM 

30-005-60101 

NM-0493370-A Sulimar Queen Tr. 5, #1, T. 15 S., R. 29 E., Sec. 26,1650’ FNL & 990’ FEL, 
Chaves County, NMPM 

30-005-60115 

NM-0493370-A Sulimar Queen Tr. 5, #2, T. 15 S., R. 29 E., Sec. 26 2310’ FNL & 1650’ 
FEL, Chaves County, NMPM 

30-005-60120 
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Table I-1. Sulimar Queen Unit Well Descriptions (Continued) 

Well Number Location API Number 
NM-0493370-A Sulimar Queen Tr. 5, #3, T. 15 S., R. 29 E., Sec. 26, 2310’ FSL & 2310’ 

FEL, Chaves County, NMPM 
30-005-60217 

NM-0518428 Sulimar Queen Tr. 6, #1, T. 15 S., R. 29 E., Sec. 25, 330’ FNL & 660’ FWL, 
Chaves County, NMPM 

30-005-60087 

NM-0558684 Sulimar Queen Tr. 8, #1, T. 15 S., R. 29 E., Sec. 24, 330’ FNL & 1680’ 
FEL, Chaves County, NMPM 

30-005-60054 
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Figure I-1. Sulimar Queen Unit Well Locations Map 
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ATTACHMENT III 
BUREAU OF LAND MANAGEMENT SULIMAR QUEEN WELLS 
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(a) Before Reclamation (b) After Reclamation 
Figure VI-1. Tank Battery on New Mexico Highway 217 (facing North-West) 

 

(a) Before (b) After 
Figure VI-2. Well Site Track 3 #2 Facing North 
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(a) Before (b) In Process (c) After 
Figure VI-3. Water Flood Support Structure and Tanks at Well Site Track 1 #2 Facing West 

 

(a) Before (b) In Process (c) After 
Figure VI-4. In-Ground Production Pit Located at Tank Battery on New Mexico Highway 217 Facing South-East 
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(a) Before (b) In Process (c) After 
Figure VI-5. In-Ground Production Pit at Well Site Track 1 #2 Facing West 

 

(a) Before (b) In Process (c) After 
Figure VI-6. Tank Battery Located at Well Site Track 5 #1 Facing South-East 
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(a) Before (b) In Process (c) After 
Figure VI-7. Well Site Track 1 #3 Facing North-East 

 

(a) Before (b) In Process (c) After 
Figure VI-8. Well Site Track 1 #9 Facing West 
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(a) Before (b) In Process (c) After 
Figure VI-9. Well Site Track 1 #16 Facing North-East 

 

(a) Before (b) After 
Figure VI-10. Well Site Track 1 #16 Facing North-East 
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(a) Before (b) Before (c) Before 

(d) Before (e) In Process (f) Final 
Figure VI-11. Debris at Well Site Track 2 #2 Facing East 
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(a) Before (b) After 
Figure VI-12. Well Site Track 8 #1 Facing West 

 

(a) Before (b) After 
Figure VI-13. Caliche Pit Located Near Track 4 #2 Facing North 
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