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1.0 INTRODUCTION 
Larson & Associates, Inc. (LAI) has prepared this delineation plan on behalf of Legacy Reserves 
Operating, LP (Legacy) for submittal to the New Mexico Oil Conservation Division (OCD) District 1 for a 
produced water spill at the Lea Unit 004 (Site) located in Unit H (SE/4, NE/4), Section 11, Township 20 
South, Range 34 East in Lea County, New Mexico. The geodetic position is North 32.5895° and West -
103.5246°. Figure 1 presents a topographic map. Figure 2 presents an aerial map. 

1.1 Background 
The spill occurred on November 24, 2015, due to interference from hydraulic fracturing being 
performed at a nearby well. The blowout preventer rod failed and an unknown amount of produced 
water was released. The majority of the released fluids were contained to the caliche pad with a 
relatively smaller portion migrating laterally into the pasture to the west and south of the well head. The 
blowout preventer rod was repaired and an unknown amount of standing fluids was removed from the 
location with vacuum trucks. The initial C-141 was submitted on November 30, 2015 and assigned 
remediation permit number 1RP-4003. Appendix A presents the initial C-141. 

Trinity Oilfield Services (Trinity) was retained to investigate the release and estimate the spill area at 
about 51,176 square feet or about 1.2 acres. Trinity collected soil samples at five (5) locations (SP1 
through SP5) within the spill area from 0, 2, 4 and 6 feet below ground surface (bgs). The samples were 
analyzed by Cardinal Laboratories for benzene, toluene, ethylbenzene and xylenes (BTEX) and total 
petroleum hydrocarbons (TPH), including gasoline range organics (GRO), diesel range organics (DRO) 
and oil range organics (ORO) by EPA SW-846 Methods 8021B and 8015M, and chloride by titration 
method SM4500CL-B. 

The laboratory reported BTEX below the recommended remediation action level (RRAL) of 50 milligrams 
per kilogram (mg/Kg). TPH exceeded the RRAL (1,000 mg/Kg) in sample SP1, 0 feet (2,833 mg/Kg). 
chloride was above the delineation limit (600 mg/Kg) in samples SP1, 0 feet (6,800 mg/Kg), SP2, 0 feet 
(3,920 mg/Kg) and SP3, 0 feet (7,730 mg/Kg). The OCD rejected the C-141 for failure to delineation the 
release according to the conditions of the C-141. Appendix B presents the Trinity report and analysis. 

1.2 Physical Setting 
The physical setting is as follows: 

 The surface elevation is approximately 3,660 feet above mean sea level (msl);
 The topography slopes gently towards the southwest;
 The nearest surface water is a playa located about 0.4 miles north of the Site;
 The soils are designated as “Kermit soils and dune land, 0 to 12 percent slopes” consisting of 0

to 8 inches of fine sand underlain by 8 to 60  inches of fine sand;
 The surface geology is Eolian and Piedmont deposits from the Holocene to middle Pleistocene,

the deposits consist of interlayed eolian sands and piedmont-slope deposits underlain by the
Teriary-age Blackwater Draw and Ogallala formations in descending order;

 Groundwater occurs in the Ogallala formation at approximately 58.14 feet below ground surface
(bgs) (1976);
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 The nearest fresh water well is located in Unit P (SE/4, SE/4), Section 12, Township 20 South,

Range 34 East about 1.12 miles southwest of the Site;

1.3 Remediation Action Levels 
Remediation action levels (RRAL) were calculated for benzene, BTEX and TPH based on the following 
criteria established by OCD in “Guidelines for Remediation of Leaks, Spills and Releases, pp. 6-7, August 
13, 1993”. 

Criteria Result Score 

Depth-to-Groundwater 50 – 99 Feet 10 
Wellhead Protection Area No 0 
Distance to Surface Water Body >1,000 Horizontal Feet 0 

The following RRAL apply to the release for ranking score: 10 
 Benzene 10 mg/Kg 
 BTEX  50 mg/Kg 
 TPH  1,000 mg/Kg 

Depth to groundwater between 50 and 99 feet bgs requires vertical delineation for chloride to 600 
milligrams per kilogram (mg/Kg) and maintained a minimum 5 feet farther in depth. 

2.0 DELINEATION PLAN 
LAI proposes to collect soil samples at five (5) locations around the well head and two (2) samples, one 
on either side (north and south), of the lease road in the pasture. The samples will be collected at 1 foot 
intervals to approximately 4 feet bgs and 2 foot intervals to approximately 12 feet bgs using direct push 
technology (DPT) depending on subsurface conditions. Additional samples will be collected in each 
cardinal direction (north, south, east and west) of the spill at the same depth intervals for horizontal 
delineation. The soil samples will be delivered under chain of custody and preservation to Permian Basin 
Environmental Lab (PBEL) in Midland, Texas. the upper samples (i.e., 0 to 1 foot) will be analyzed for 
benzene, toluene, ethylbenzene and xylenes (BTEX), total petroleum hydrocarbons (TPH), including 
gasoline range organics (GRO), diesel range organics (DRO) and oil range organics (ORO) by EPA SW-846 
8021B and 8015M, respectively, with additional samples analyzed for delineation, if necessary. All 
samples will be analyzed for chloride by EPA Method 300. Pending laboratory results, further 
delineation will be determined to reach cleanup level standards. Figure 2 presents a site map showing 
proposed soil sample locations. Appendix C presents photographs. 

3.0 REMEDIATION 
Legacy will include a remediation plan in the delineation report to be submitted to the OCD upon receipt 
of the laboratory report. 
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Figure 1 - Topographic Map
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A
Figure 3 - Aerial Map
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Appendix C

Photographs
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Site Prior to Remediation Viewing North, September 8, 2017 
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Site Prior to Remediation Viewing East, September 8, 2017 

 

Site Prior to Remediation Viewing East, September 8, 2017 
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Site Prior to Remediation Viewing South, September 8, 2017 

 

Site Prior to Remediation Viewing West, September 8, 2017 
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