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October 25, 2011 
File No.: 122078.1-ALB11LT001 
 
 
New Mexico Oil Conservation Division 
1200 South St. Francis Drive 
Santa Fe, New Mexico 87505 
Attn: Mr. Jim Griswold 
 
 
 
Subject: Site Visit and Initial Assessment 
 North Lea Joint Venture Site 
 Crossroads, New Mexico 
 
 

Dear Mr. Griswold: 

Kleinfelder West, Inc. (Kleinfelder) performed a site visit and initial assessment of the 
property known as the North Lea Joint Venture Site (Subject Site). The site visit was 
performed on September 19, 2011 with a follow up visit performed on October 5, 2011 
by Mr. Bernard Bockisch. Site access was facilitated by Mr. Maxey Brown with the New 
Mexico Oil Conservation Division (NMOCD). The site is located approximately 2.6 miles 
northeast of Crossroads, New Mexico (See Figure 1, Site Location Map). 

The Subject Site consists of an abandoned crude oil pit that is surrounded by an 
earthen berm (See Figure 1, Site Plan). The pit is approximately 80 feet long by 80 feet 
wide. The earthen berm varies in height from approximately 3 to 6 feet high. It is 
approximately 20 feet wide at the base and 8 to 10 feet wide at the top. The pit is 
currently surrounded by a 4-wire barbed-wire fence. A gate is located along the western 
side of the pit. It appears that a portion of the western berm was pushed into the pit and 
may have been performed to provide access for a piece of equipment, possibly a drill 
rig. 

A groundwater monitoring well was located outside of the fenced area adjacent to the 
southeastern corner of the pit. Depth to groundwater was observed at 121.19 feet below 
the top of casing (approximately 118 feet below ground surface). A sample was 
collected after three well volumes of ground water were bailed from the well. The 
groundwater sample was analyzed for benzene, toluene, ethylbenzene, and xylene by 
EPA Method 8260 and gasoline and diesel range organics total petroleum 
hydrocarbons (TPH) by EPA Method 8015B. The results of these analyses were less 
than the detection limits for the analytes (see attached). 
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A second groundwater sample was collected on October 5, 2011 and analyzed for 
chlorides by EPA Method 6010. During this sampling event, the depth to water was 
121.17 feet below the top of casing. The analytical result of this groundwater sample 
was 2500 milligrams per liter.  

Kleinfelder believes that the lack of petroleum hydrocarbons in the groundwater 
indicates that the observed chloride concentrations may be the result of regional 
impacts from historical oil production operations. Based on the lack of petroleum 
hydrocarbons in the well, Kleinfelder believes that it is unlikely that the pit is the source 
(or at least the only source) of the chloride concentrations. 

Based on our site visit, we believe there are three options for closure of the existing pit. 
These options are: 

 Excavation and disposal of impacted materials in an approved landfill and 
backfilling of the excavation with clean fill, 

 Excavation and remediation of the impacted materials by land farming and using 
the remediated materials for backfill, and 

 In-place closure of the pit by placing a cap over the hydrocarbon impacted 
materials. 

Kleinfelder has provided budgetary estimates for each of the closure options. The 
budgetary estimates are not based upon actual subcontractor costs. However, they are 
a reasonable estimate of cost based on the assumptions made. They are being 
provided to assist with deciding on which option to choose. 

Excavation and Disposal 

Kleinfelder estimates that there is approximately 3550 cubic yards of in-place material to 
be excavated from the pit. This is based on a surface measurement of the pit materials 
(approximately 80 feet (ft) by 80 ft) and an estimated depth of 15 ft. The actual depth of 
the material is currently unknown. However, we feel this is a conservative depth 
estimate based on the typical depth of pits (15 to 20 ft deep) and the height of the berm 
over the pit material (5 ft). Once excavated, the material will swell which will increase 
the overall volume of pit material to be disposed. Using a swell factor of 50%, 
Kleinfelder estimates a volume of 5335 cubic yards of pit material to be disposed.  

The estimated cost to dispose of this material is $406,000.00. This is based on a per-
yard cost of $100 to excavate, haul, dispose, backfill, and reseed the pit area. The 
breakdown for the estimate is as follows: 

Project and field management, reporting:     $  40,000.00 

Fence removal and disposal of materials :     $    6,000.00  

Excavation, hauling, disposal, backfilling, reseeding:    $360,000.00 

           $406,000.00 
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Excavation and Landfarming 

To landfarm the estimated 5335 cubic yards of material at the site, the process would 
take several steps. First, permission to landfarm the material would be required from the 
land owner, the New Mexico Environment Department (NMED) and NMOCD. Secondly, 
landfarming of the material would be performed by excavating the pit material and 
placing it within the fenced perimeter adjacent to the pit. Berm material would be 
pushed into the pit as the pit material was being removed to provide space for land 
application. Once the pit material was excavated, it would be spread out to a maximum 
thickness of 2 feet. Clean fill would be brought in, as needed, to bring the pit even with 
the ground surface.  

The pit material would be mixed with manure or other nutrients, watered and turned with 
a tiller. The pit material would be watered and turned twice per month. Hydrocarbon 
degradation would be monitored on a monthly basis by collecting samples for laboratory 
analysis.  

Finally, once the COC concentrations in the pit material dropped below regulatory limits, 
the pile would be thin spread across the site and the fence would be removed. A final 
report would be submitted that would include a description of the process and the 
analytical results of the pit material. 

The estimated cost to excavate and landfarm this material is $216,000. This is based on 
a timeframe of approximately one year for the COC soil concentrations to drop below 
regulatory limits. The estimate includes backfilling the pit to ground surface with clean 
fill, monthly maintenance and sampling, fence removal, final spreading, and reporting. 
The breakdown for this is as follows: 

Project and field management, sampling,and reporting:   $  75,000.00 

Fence removal and disposal of materials :     $    6,000.00  

Excavation, hauling, disposal, backfilling, reseeding:    $135,000.00 

           $216,000.00 

A limiting factor in this option is that the winter months are approaching. The microbial 
population that normally degrades TPH concentrations becomes dormant when 
temperatures drop below 40 degrees F. If this option is selected, it may be prudent to 
wait until the spring to perform the remediation. 

In-Place Closure 

In-place closure would be performed by filling in the low areas of the pit with the berm 
material. Additional clean fill may be brought in if necessary. Once the pit area was filled 
to grade, a 1 to 2 foot lift of clean sand would be placed on the ground surface over the 
former pit area. The sand would be used to protect the liner from possible penetrations 
from the ground surface. A 60-mil polyethylene liner would be placed over the sand and 
capped with an additional 6-inch to 1 foot thick lift of sand. Clean fill capable of 
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supporting vegetation would be placed over the sand and sloped so that water would 
run off of the pit area. The area would then be revegetated. 

The estimated cost to place a cap over the pit is $175,000. This is based on a 
timeframe of approximately one year for the soil concentrations to drop below regulatory 
limits. The estimate includes permitting and design, backfilling the pit to ground surface 
with clean fill, revegetation, removal of the fence and final reporting. The breakdown for 
this is as follows: 

Design, permitting, project and field management, and reporting:  $  64,000.00 

Fence removal and disposal of materials :     $    6,000.00  

Excavation, hauling, disposal, backfilling, reseeding:    $105,000.00 

           $175,000.00 

Prior to performing pit closure, Kleinfelder recommends advancing three borings at the 
Subject Site to assess the potential horizontal and vertical extent of COCs. The first 
boring would be advanced as close to the pit as possible within the portion of the berm 
that was pushed into the pit (see Figure 1). This boring would help assess the vertical 
extent of COCs as well as provide an estimate of the depth of material in the pit. The 
remaining two borings would be placed to the northeast and southeast corners of the 
pit. These borings would assist with assessing the horizontal extent of impacts from the 
pit. Each boring would be advanced to a depth of approximately 75 ft (bgs) and sampled 
for TPH and chlorides. Kleinfelder would also collect a sample of the pit material for 
possible landfill disposal characterization. 

This work was performed in a manner consistent with that level of care and skill 
ordinarily exercised by other members of Kleinfelder’s profession practicing in the same 
locality, under similar conditions and at the date the services are provided. Our 
conclusions, opinions, and recommendations are based on a limited number of 
observations and data. It is possible that conditions could vary between or beyond the 
data evaluated. Kleinfelder makes no other representation, guarantee, or warranty, 
express or implied, regarding the services, communication (oral or written), report, 
opinion, or instrument of service provided. This report may be used only by the Client 
and only for the purposes stated for this specific engagement within a reasonable time 
from its issuance, but in no event later than two (2) years from the date of this letter.  
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