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Section 1.0 Introduction 

The Warren Battery 1 site (hereafter referred to as the “Site”),  is located approximately 6.2 
miles north of Eunice, New Mexico (Figure 1). The NMOCD site number is 1R-1165. The Site is 
located on land owned by Mr. Bob McCasland in the SE¼ of the NE ¼ of Section 33, Township 
20 S, Range 38E, within Lea County, New Mexico (32° 31’ 47.67” N, 103° 08’ 53.75” W).  
 
The Site consists of two different releases, one east and one west of the Texas and New Mexico 
(T&NM) Railroad tracks. Numerous flow lines on the east side of the T&NM tracks caused 
restricted access to the Site by heavy machinery. 
 
Remediation activities were performed at the Warren Battery 1 site in Lea County, New Mexico, 
from December 8, 2014 to January 6, 2015. On behalf of ConocoPhillips (CoP) Risk Management 
and Remediation, Conestoga-Rovers & Associates (CRA), performed project management, 
general oversight of the remediation activities, field screening and soil sampling, and 
documentation of the field work. Diamondback   
 
This work was performed in general accordance with a Stage 1 and Stage 2 Abatement Plan 
that was submitted to the New Mexico Oil Conservation Division (NMOCD) in a letter dated 
January 10, 2013. The scope of work generally consisted of: 
 

 Advancing soil borings on the east and west release locations to assess the horizontal and 

vertical extent of chlorides and petroleum hydrocarbons in the soil. 

 Excavate the impacted area to a depth of 4 feet (ft) below ground surface (bgs), placing a 

liner in the bottom of the excavation, and backfilling with clean soil. 

 Revegetating the remediated area. 

 

The soil borings were advanced and sampled during a subsurface assessment that was 

performed in December 2014. A summary of the activities performed for the subsurface 

assessment can be found in the CRA report, “Summary of Assessment Activities, Warren 

Battery 1, Lea County, New Mexico,” dated February 2014. 

 

Stage 2 (site reclamation) activities were approved by the NMOCD on August 25, 2014. This 

report describes the activities to complete the remediation of the site as described in the Stage 

1 and Stage 2 Abatement Plan. 
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Section 2.0 Site History/Previous Investigations 

On March 10, 2005, approximately 17 barrels (bbls) of crude oil and produced water were 

released from a flow line passing through a culvert under a spur rail line owned by the T&NM 

Railroad. The release was observed on the east side of the T&NM Railroad tracks. 

Approximately 10 bbls of crude oil and produced water were recovered from the release. 

Environmental Plus, Inc. (EPI) performed the initial assessment and estimated that the affected 

area was approximately 630 square feet (ft2) in size.  

 

During their investigation, EPI discovered a separate area of petroleum impacted soil located 

west of the T&NM Railroad track. This area was approximately 2,750 ft2 in size. The area 

appeared to be a historical release of crude oil which had solidified and was partially covered 

with windblown sand.  

 

Soil samples were collected by EPI in October 2005. Samples were collected from two soil 

borings that were advanced in the release area located east of the railroad tracks. An additional 

soil boring was advanced in the historical release area located west of the railroad tracks.  

 

The borings were advanced using hollow stem augers. Borings located on the east side of the 

railroad tracks were advanced to a depth of 40 feet below ground surface (bgs). The boring 

located on the west side of the railroad track was terminated by auger refusal at 27 feet bgs. 

  

Total petroleum hydrocarbons (TPH) and benzene, toluene, ethylbenzene, and xylene (BTEX) 

concentrations exceeding site specific NMOCD Recommended Remedial Action Levels (RRALs) 

were observed in soil samples collected from the borings that were located along the eastern 

side of the railroad tracks (SB-1 and SB-2). Chloride concentrations also exceeded RRALs in both 

borings. Chloride concentrations were highest at depths of 15 and 20 feet bgs, but were below 

the RRAL at 40 feet bgs. The soil sample collected from the west side of the railroad track (SB-3) 

also contained concentrations of TPH and chlorides that exceeded the NMOCD RRALs. 

 

On December 20, 2007, EPI installed a monitor well (MW-1) on the west side of the railroad 

tracks to a total depth of 105 feet bgs. Groundwater in this well was observed at 94 feet bgs at 

that time. Field screening for chlorides indicated concentrations exceeding the NMOCD RRAL. A 

groundwater sample collected on December 27, 2007 contained chloride at a concentration of 

1,660 mg/L. 

 

On October 6, 2011, CRA staff performed a site visit to assess current conditions. During this 

site visit, the depth to groundwater was observed at a depth of 80 feet bgs. A groundwater 

sample was collected and analyzed for chlorides by EPA Method 300.0. The chloride 

concentration was reported as 2,240 mg/L. 
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A review of the laboratory analytical soil data provided by EPI did not indicate the presence of 

chloride or petroleum hydrocarbon concentrations in the soil column above the NMOCD RRAL 

had reached the groundwater table. Based on this, CRA proposed to further assess and confirm 

the horizontal depth of chlorides and petroleum hydrocarbons as part of the Stage I subsurface 

assessment activities.  

 

 

Section 3.0 Recommended Risk Action Levels 

According to recent and historical depth to groundwater measurements in MW-1, the local 

depth to groundwater is approximately 80 feet bgs. Therefore, the NMOCD RRALs for the Site 

are 10 parts per million (ppm) for benzene, 50 ppm for total BTEX, 1,000 ppm for total TPH, and 

250 ppm for chlorides (see table below).  
 

New Mexico Oil Conservation Division Spill Guidelines 

Ranking Criteria Score  

Depth to Ground Water (50 feet - 99 feet) 10 
Wellhead Protection Area 0 

Distance to Surface Body Water (200 feet - 1000 feet) 0 

Ranking Criteria Total Score 10* 

*Because the ranking criteria total score is 10, NMOCD established RRALs are 10 
ppm for Benzene, 50 ppm for BTEX, 1,000 ppm for total TPH, and 250 ppm for 
chlorides. 

 

 

Section 4.0 Stage 1 Subsurface Assessment 

The Stage 1 Subsurface Assessment was performed in December 2014. Soil borings were 

advanced using a track mounted drilling rig and a hand auger. Yellow Jacket Drilling from 

Phoenix, Arizona provided the drilling services.  

 

Prior to subsurface penetrations, each boring location was cleared using a hand auger to a 

depth of five feet bgs. In order to assess the historical release area west of the T&NM railroad 

tracks, a total of five soil borings were advanced in the release area (Figure 2). A total of five 

soil borings were advanced in the release area east of the T&NM railroad tracks (Figure 2). The 

borings were drilled to depths ranging from 10 ft bgs to 65 ft bgs. 

 

Samples from these borings were collected at five feet bgs and every 10 feet bgs to total depth. 

Field screening of the soil samples was performed using the heated headspace method for 

petroleum hydrocarbons and Hach Chloride Test Strips for chlorides. Soil samples for laboratory 
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analysis were sent to Pace Analytical of Lenexa, Kansas. Soil samples were analyzed for total 

petroleum hydrocarbons (TPH) gasoline/diesel/oil range organics (GRO/DRO/ORO) by EPA 

method 8015B, BTEX by EPA Method 8260, and chloride by EPA Method 300.0.  

 

Results from the subsurface assessment indicated that the deepest sample that exceeded the 

NMOCD RRAL for chloride was collected at a depth of 45 feet bgs. With the local depth to water 

being 80 feet bgs, there was approximately 35 feet of separation between the presence of 

chloride in the vadose zone and the groundwater table. This data presented the following 

conclusions: 

 

 Neither release appeared to have contributed to groundwater impacts; and 

 The placement of a liner that covers the impacted vadose zone soils should prevent any 

future impacts to groundwater. 

 

Based on this, CRA recommended the following remedial approach: 

 

 Excavation of visibly impacted soils to a depth of approximately four feet bgs;  

 Transport of impacted soil to the Sundance facility near Eunice, New Mexico for subsequent 

disposal; 

 Placement of a 20 mil poly liner in the bottom of the excavation to minimize further 

migration of contaminants; 

 Backfill and placement of  clean fill material followed by compaction of the placed clean fill 

materials using on-site heavy equipment; and 

 Fertilize and seed backfill area with approved seed mixture.  

 

This scope of work was approved by the NMOCD on August 25. 2014.  

 

 

Section 5.0 Stage 2 Site Reclamation 

Field activities for the site reclamation were performed from December 8, 2014 through 

January 6, 2015. Excavation activities were performed by Diamondback Disposal Services of 

Hobbs, New Mexico. Copies of the transporter’s waste manifests can be found in Appendix A. 

Excavation activities were performed using a track excavator and front end loader. Impacted 

soil was hauled using 10-wheel dump trucks to Sundance Services, Inc. in Eunice, New Mexico. 

The approximate locations of the eastern and western excavation areas can be found in Figure 

3. 
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Excavation of the western release area did not extend past the existing T&NM Railroad fence. 

This was performed to minimize damage to the fence and was verbally approved by Mr. Jim 

Griswold with the NMOCD.  The excavation of the eastern release area required the removal of 

the existing fence. New fence posts were put in place to support the existing fence. A 

temporary fence was placed around the western side of the excavation to prevent livestock 

from entering the T&NM Railroad right of way. In addition, each excavation was constructed 

with a ramp. This was performed to allow for livestock to leave the excavation should they 

enter them. A photolog of activities can be found in Appendix B. 

 

The general activities that occurred during the remediation are as follows (See Figure 3 for 

reference to the excavation areas): 

 

 Beginning December 8, Diamondback Disposal Services removed 51 dump truck loads of 

impacted soil from the western release area and disposed of offsite at the Sundance facility.   

 On December 11, Diamondback Disposal Services began hauling in loads of clean fill from 

the McCasland Ranch (landowner’s) borrow pit source. The clean fill was delivered to the 

western excavation area. Diamondback employees began to take down the fence that runs 

north-south along the eastern impacted area.  H-Braces were installed to support the 

existing fence. Subsequently a temporary fence was installed to enclose the eastern area 

from potential hazards/livestock during excavation activities. 

 On December 11, 2014, excavation of the eastern impacted area was initiated. From 

December 12 through December 19, Diamondback Disposal Services removed 109 dump 

truck loads of impacted soil from the eastern release area. These soils were disposed of at 

the Sundance facility.  

 On December 12th, a 20 mil poly liner was set in the bottom of the excavation in the 

western release area, backfilled with clean fill material and compacted using on-site heavy 

equipment.  

 On December 19th, 2014, a 20 mil poly liner was set in the bottom of the excavation of the 

eastern release area, backfilled with clean fill material and compacted 

 On January 6, 2015, a 15-5-10 fertilizer was placed on the Eastern and Western backfilled 

areas.  Following placement of the fertilizer, the area was seeded with BLM #2 seed mix. 

Copies of the fertilizer and seed mix specifications can be found in Appendix C. The seed 

was wheel-rolled into the soil using the on-site loader. 

 Monitoring of the seed growth is on-going. 
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This report completes the scope of work for the Stage 1 and 2 Abatement plan. On behalf of 

CoP, CRA requests no further action at the Warren Battery release sites. Please feel free to 

contact Bernie Bockisch at (505) 884-0672 if there are any questions or additional information 

is required. 

 

 

All of which is Respectfully Submitted, 

 

CONESTOGA ROVERS & ASSOCIATES 

 

 

 

Steven Perez     Bernard Bockisch, PMP 

Staff Scientist      Sr. Project Manager 

 

BB/mc/4
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Transporter’s Waste Manifests 
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Photo 1 – View of western release area at the beginning of excavation. 

 

 
 

Photo 2 – View of eastern release area looking west. 
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Photo 3 – Excavation of western release area. 

 

 
 

Photo 4 – Final excavation of eastern release area. 
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Photo 5 – Placement of liner and backfill of western release area. 

 

 
 

Photo 6 – Placement of liner and backfill around monitoring well of western release 

area. 
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Photo 7 – Placement of liner within eastern release area. 

 

 
 

Photo 8 – Completion of backfill of eastern release area.  
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Photo 9 – Reconstruction of fenceline of the eastern release area. 

 

 
 

Photo 10 – Road to eastern release area after reseeding.  
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Photo 11 – Western release area following placement of fertilizer and reseeding. 
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Fertilizer and Seed Mix Specifications 
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