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1.0 INTRODUCTION 

INTERA Incorporated (INTERA) has completed remedial investigation (RI) and removal action 
(RA) services at the former Enersource Facility (Site) for the New Mexico Energy, Minerals, and 
Natural Resources Department, Oil Conservation Division (OCD). The services were conducted 
under General Services Department Price Agreement number 80-805-00-03337. Authorization to 
conduct this work was provided by OCD purchase order (PO) numbers 52100-00000019248 dated 
May 18, 2009 and 52100-0000021403 dated August 10, 2009. The earlier PO was for project 
planning and field activities; the later PO was for the preparation of this report.  

This report provides a description of the RI and a RA activity performed in May and June 2009. 
The remainder of this section provides a summary of the project history and a brief description of 
the Site’s physical setting. The sections following this introduction detail site RI/RA activities, 
present results and provide conclusions and recommendations. A map showing the location of 
the project is provided in Figure 1. 

1.1 Project History 
The project summary provided in this Section is based on information obtained from a review of 
historical aerial photographs, interviews with local residents and OCD personnel, and review of 
property ownership records at the Lea County Courthouse. A more comprehensive description of 
the project history is provided in INTERA’s Phase I and II Remediation Report (INTERA, 
2007). Copies of historical aerial photographs are provided in Appendix A. 

An evaluation of historical aerial photographs, as well as interviews with local residents and 
OCD personnel, indicate that development at the Site occurred after 1949 and operations ceased 
prior to 2005. In the 1960s and 1970s the Site was operated by Famariss Energy Refinery and 
produced jet fuel. The 1966 and 1978 aerial photographs contain numerous aboveground storage 
tanks (ASTs) that are located within and slightly outside the property boundary and are arranged 
into an eastern and a western cluster (Figure 2; Appendix A). The AST sizes within the western 
area of the Site are, in general, larger than the ASTs in the eastern area. It has been speculated 
that the larger tanks located in the western area were used to store crude and the smaller tanks in 
the eastern area stored refined product. The two clusters of tanks are separated by a central 
refining processing area that contains buildings and, based on the tall, narrow shape of the 
shadows, cracking and/or distillation towers (Figure 2; Appendix A). A semi-tractor trailer can 
be seen in the 1978 historical aerial photograph just north of the central processing area and 
numerous underground pipes were observed at the concrete basin labeled on Figure 2 (INTERA, 
2007), suggesting that this area was used for product loading (Figure 2). Enersource became the 
property owner in 1985 and used the Site to reclaim crude oil until sometime prior to 2006.  
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The 2005 photograph and visits to the Site in circa 2006 revealed that: (1) ASTs and heavily 
stained soils were present, (2) the central processing area had been razed, and (3) large pieces of 
debris were buried in the west-central portion of the Site (Figure 3). Furthermore, a pit 
containing liquid waste was discovered on New Mexico State Land Office property (Figure 3) 
(INTERA, 2007). The discovery of this pit precipitated subsequent investigations.  

INTERA was contracted in 2006 to perform a Phase I investigation and removal action, which 
included the testing of the existing ASTs and their fluids/sludge for naturally-occurring 
radioactive materials and subsequent removal of these materials from the Site. The ASTs and 
some underground piping were removed from the Site and disposed of at an off-site facility in 
the summer of 2006. Limited soil sampling and testing was performed and the results are 
illustrated on Figure 3. 

In April 2007, a Phase II investigation and removal action, which included a geophysical survey 
and removal of underground piping and buried objects, was performed. The geophysical survey 
revealed the presence of several thousand feet of underground piping and large metal objects 
scattered throughout the Site. From May to June, 2007, INTERA and its subcontractor, 
Controlled Recovery, Incorporated, removed these subsurface materials and disposed of them at 
an off-site facility. Trenching performed during the piping removal, and soil samples collected 
during the Phase I investigation, revealed grossly (i.e., contamination that was visually and 
olfactorily observed) contaminated soils in several areas (INTERA, 2007). These areas are 
illustrated on Figure 3.  

A survey performed in 2006 by John West Surveying Company established the boundary of the 
property owned by Enersource (INTERA, 2007). As indicated on Figure 3, some facilities 
believed to have been used by Enersource (e.g., the pit, which is located southwest of the 
property boundary and is the subject of this removal action) are believed to be outside of the 
property boundary. 

1.2 Physical Setting 
The Site is located within the High Plains section of the Great Plains physiographic province. 
The High Plains is predominantly used for rangeland and agriculture. Land in the vicinity of the 
Site is used for oil and gas production and cattle ranching. The Versado Gas Processing Plant 
(OCD remediation permit # 1R-281) is located immediately adjacent to the northern property 
boundary and El Paso Natural Gas operates a facility within 500 feet of the eastern property 
boundary (Figure 1). Numerous oil/gas production wells/storage tanks and the Climax Chemical 
Company, which is a U.S. Environmental Protection Agency (EPA) Comprehensive 
Environmental Response, Compensation, and Liability Information System site, are in the 
vicinity.  
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Soils have a high to medium-high permeability and are well drained. Annual precipitation rates 
average approximately 15 inches and mean annual temperature is about 60 degrees Fahrenheit. 
The majority of the precipitation occurs in the summer monsoon months. Lake evaporation rates 
range from 60 to 70 inches per year (Leedshill-Herkenhoff, Inc., et al. 2000). 

Figure 1 illustrates the location of the Site on the Monument North and Monument South 7.5 
minute Quadrangles, U.S. Geological Survey Topographic Maps (USGS, 1985a and 1985b). The 
Site covers 9.56 acres and is located in the northwest quarter of Section 1, Township 20 South, 
Range 36 East, Lea County, New Mexico. The Site is at an elevation of approximately 3,580 feet 
above mean sea level (msl). The ground surface slopes down from northwest to southeast at a 
gradient of approximately 0.003 feet/foot (16 feet/mile). Monument Draw, a northwest to 
southeast flowing intermittent stream, is located about 2½ miles south of the Site. 

The surface geology of the Site consists of a thin layer of recently deposited wind-blown sands 
and silts (Leedshill-Herkenhoff, Inc., et al. 2000). The Ogallala Formation exists below this layer 
and consists of sand, silt, clay, gravel, and caliche. The thickness of this formation is up to 350 
feet, and is further described as follows: 

“Sand, fine- to coarse-grained quartz, silty in part, cemented locally by calcite and silica, 
locally crossbedded, various shades of gray and red. Minor silt and clay with caliche 
nodules, massive, white, gray, olive green, maroon. Gravel, not everywhere present, 
composed of pebbles and cobbles of quartz, quartzite, minor chert, igneous rock, 
metamorphic rock, limestone, and abraded Gryphaea in intraformational channel 
deposits and in basal conglomerate. Caliche, sandy, pisolitic, forms caprock, may include 
some caliche of Pleistocene age. Where stippled pattern shown, overlain sporadically by 
14 to 30 inches of brownish gray to brown to reddish brown, calcareous sand and silt of 
pre-Illinoian age…” (Leedshill-Herkenhoff, Inc., et al. 2000). 

The Site is located within the Lea County Underground Water Basin, which obtains water from the 
Ogallala Aquifer. As of 1998, depth to water at the Site was estimated to be 40 feet bgs and the 
groundwater flow direction was generally to the southeast (Leedshill-Herkenhoff, Inc., et al. 2000).  

A search of the Office of the State Engineer WATERS database revealed seven permitted water 
wells within 1 mile of the Site and two within Section 1 (Figure 1). The closest well included in 
the database is a domestic supply well located approximately 2,000 feet north of the Site; no 
information concerning depth to water was provided in the WATERS database. The next closest 
well listed in the database is also a domestic supply well located about 3,000 feet east of the Site. 
The WATERS database lists the depth to water in this well as 40 feet bgs (INTERA, 2007). 
Other water wells may be located in the area but are not permitted by the Office of the State 
Engineer or the database does not contain sufficient information to be accurately mapped.  
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1.3 Scope of Work and Work Plan Deviations 
A scope of work for the following activities was submitted to OCD on April 24, 2009:  

• Drill and sample soil from 50 soil borings advanced to the water table or drilling refusal, 
whichever comes first, using direct push technology (DPT) methods. 

• Drill and sample soil from 6 borings advanced to approximately 10 feet below the water 
table using hollow-stem auger (HSA) methods. 

• Screen soil samples for the presence of volatile organic compounds (VOCs) using a field 
flame ionization detector (FID). 

• Analyze 3 soil samples per boring for hydrocarbons, VOCs, and chlorides. 

• Convert the 6 HSA borings to groundwater monitoring wells and develop, survey, and 
sample the six wells. 

• Analyze 6 groundwater samples for VOCs, chlorides, and total dissolved solids (TDS). 

• Excavate and haul 4,000 cubic yards of contaminated soil from the pit located in the 
southwest corner of Site (Figure 3); dispose of contaminated soil in either landfarm or 
landfill; and backfill excavation. 

Deviations to the RI portion of the Work Plan included: (1) advancing only 45 borings, instead 
of 50; (2) not obtaining field screening results for soils collected from some borings; and (3) not 
analyzing any soil samples from DPB-44 and DPB-45. The number of boring was reduced 
because of time constrains. Soil screening was not performed from soils collected from DPB-38 
to DPB-45 and MW-02, MW-03 and part of MW-05 because the FID was not working properly 
during the period that these borings were advanced. No soil samples were collected for 
laboratory analysis from boring DPB-44 and DPB-45 because these borings were advanced into 
soils containing obviously contaminated soils associated with the pit.  

No deviations occurred to the RA scope of work; however, uncertainty concerning the 
appropriate disposal method of contaminated soils excavated from the pit was resolved after 
work authorization was provided. The work plan specified that pit materials be disposed of in a 
landfarm if chloride concentrations were less than 1,000 milligrams per kilogram (mg/kg); 
otherwise, the materials were to be disposed of in a landfill. The results of testing indicated that 
pit materials contained chloride concentrations above the 1,000 mg/kg limit. Therefore, the 
excavated materials were landfilled.  
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2.0 FIELD ACTIVITIES 

RI/RA activities were performed from June 9, to June 26, 2009. Notes and photographs taken 
while in the field are provided in Appendix B and Appendix C, respectively. Details of the field 
activities are discussed in the following subsections. 

2.1 Soil Boring Advancement, Soil Screening, and Soil Sampling 
During the time period from June 9 to June 18, 2009, 45 soil borings, designated DPB-01 
through DPB-45, were advanced using DPT drilling and sampling methods and 6 boring, 
designated MW-01 through MW-06, were advanced using HSA drilling and sampling methods. 
DPT and HSA boring locations are illustrated on Figure 4 and details of the drilling, sampling 
and screening methods are provided below. 

2.1.1 DPT Borings  
As indicated on Figure 4, DPT borings were spaced approximately 100 feet apart in the majority 
of the site; however, borings were more closely spaced in areas where shallow contamination 
was observed (e.g., near MW-04, the concrete basin, the eastern portion of the Site, and the pit). 
The DPT borings were advanced until refusal was reached, which varied between 5 and 16 feet 
below ground surface (bgs) and averaged 7.5 feet bgs. The decontamination and other quality 
assurance methods are provided in the Work Plan (INTERA, 2009).  

Soil samples were collected continuously in 4-foot intervals in the borings drilled by DPT 
methods. Once collected, the soil samples were characterized by an INTERA scientist, screened 
for the presence of VOCs using a heated headspace method and a FID and put in laboratory-
provided containers for possible chemical analysis. Soil characterization and soil screening data 
are provided on the boring logs, which are included in Appendix D. Soil screening data is also 
summarized in Table 1 and maximum VOC concentrations as determined by heated-headspace 
methods are illustrated on Figures 5 and 6.  

Approximately three soil samples were collected for laboratory analysis (if soil recovery 
allowed) from each boring. The decision to select samples for possible laboratory analysis was 
based on physical appearance, presence of odor and/or highest field screening results. The soil 
samples collected were containerized, preserved, and submitted under chain of custody to Hall 
Environmental Analysis Laboratory (HEAL) in Albuquerque, New Mexico. The samples were 
analyzed for total petroleum hydrocarbons (TPH) – gasoline range organics (GRO [C6 to C10]), 
diesel range organics (DRO [C10 to C 28]), and motor oil range organics (MRO [C28 to C36]) 
by EPA Method 8015B; for benzene, toluene, ethylbenzene, and total xylenes (BTEX) by EPA 
Method 8260B, and for chlorides by EPA Method 300.0. In addition, ten percent of the samples 
containing the highest concentrations of TPH were analyzed for VOCs by EPA Method 8260B. 
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A copy of the analytical chemistry laboratory reports are provided in Appendix E and a summary 
of the data are provided in Table 2. The spatial distribution of TPH, benzene, BTEX and chloride 
is provided in Figures 7 through 14.  

In accordance with the Work Plan, drilling and sampling equipment were decontaminated prior 
to commencement of drilling and between borings. The FID was calibrated daily. Soil cuttings 
generated during drilling were spread thin on the ground within the Site boundaries. The 
boreholes were backfilled with bentonite and hydrated at the surface. 

2.1.2 HSA Borings  
HSA borings were advanced at the locations illustrated on Figure 4 to a depth of approximately 
45 feet bgs (i.e., approximately 10 feet below the water table). The augers used in the drilling 
and sampling had a 10-inch outer diameter and a 6-inch inner diameter. The drilling, sampling, 
well installation and development methods are summarized below. The decontamination and 
other quality assurance methods used are provided in the Work Plan (INTERA, 2009). 

During advancement of the HSA borings, soil samples were collected using 5-foot long split-
barrel and 2-foot long split-spoon samplers. Soil samples were characterized, screened for VOCs 
and put in laboratory provided containers for chemical analysis in accordance with the Work 
Plan by an INTERA scientist. Logs of the borings, which contain soil descriptions and soil 
screening results, are included in Appendix D. Soil screening results are also provided in Table 3 
and maximum VOC concentrations as determined by heated-headspace methods are illustrated 
on Figures 5 and 6.  

Three to seven soil samples per HSA boring were containerized, preserved, and submitted under 
chain of custody to HEAL. The laboratory analyzed the samples for TPH-DRO, GRO, and MRO 
by EPA Method 8015B; for BTEX by EPA Method 8260B; and for chlorides by EPA Method 
300.0. In addition, 10 percent of the samples containing the highest concentrations of TPH were 
analyzed for VOCs by EPA Method 8260B. A copy of the analytical chemistry laboratory 
reports are provided in Appendix E and a summary of the data are provided in Table 3. The 
spatial distribution of TPH, benzene, BTEX, and chloride is provided in Figures 7 through 14. 

In accordance with the Work Plan, drilling and sampling equipment were decontaminated prior 
to commencement of drilling and between borings and the FID was calibrated daily (INTERA, 
2009). Soil cuttings generated during drilling were spread thin on the ground within the Site 
boundary. The boreholes were converted to monitoring wells as detailed below.  
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2.2 Monitoring Well Installation, Development, Surveying and Sampling 
The six HSA borings were converted to 4-inch polyvinyl chloride (PVC), flush threaded, 
schedule 40, groundwater monitoring wells designated MW-01 through MW-06 (Figure 4). Each 
well contained 15 feet of 0.020 inch slot screen with an end cap and blank casing to the surface. 
The annular space of each well was back filled with 10/20 gradation silica sand (filter pack) to 2 
feet above the top of the well screen. Three feet of hydrated bentonite chips were placed above 
the filter pack followed by cement/bentonite grout to 3 feet below grade. A hinged lid surface 
well vault was emplaced in the concrete pad approximately 3 feet above ground. The 
groundwater monitoring wells were installed and completed with three bollards surrounding the 
2 foot by 2 foot by 4 inch thick concrete surface pad. Well construction diagrams and Office of 
the State Engineer permits are included in Appendix D. A summary of screen intervals for 
monitoring wells is provided on Table 4. 

Upon completion, each well was surged and bailed for one hour to remove fines and to clean the 
sand filter pack. Approximately 45 gallons of water were removed from MW-01, 80 gallons 
from MW-02, 82 gallons from MW-3, 60 gallons from MW-04, 60 gallons from MW-05, and 
7.5 gallons from MW-06. The turbidity, pH, specific conductance, and temperature of the 
groundwater were monitored and recorded during development. Development results are 
included in the field notes provided in Appendix B. Water produced during development was 
discharged to an on-site impervious surface and allowed to evaporate. 

The location and elevation of the north side of the top of the PVC casing (TOC) were surveyed 
by a licensed surveyor in June 2009. This north side of the TOC was used as a measuring point 
for fluid levels and total depth of the monitoring well. A copy of the survey is included in 
Appendix F and a listing of well elevations is provided in Table 4. 

Fluid (i.e., groundwater and light non-aqueous phase liquid [LNAPL]) levels were measured in 
each monitoring well on June 25, 2009 and groundwater was sampled from each monitoring well 
on June 26 or June 27, 2009 using an interface probe and dedicated disposable bailers in 
accordance with INTERA standard operating procedures which are included in the Work Plan 
(INTERA, 2009). A minimum of three casing volumes of groundwater were purged from each 
well prior to sample collection. Fluid level depths, temperature, specific conductance, and pH of 
the groundwater was measured and recorded in the log book during purging activities (See 
Appendix B) and a summary of fluid levels are provided in Table 4. Samples were containerized, 
preserved, and submitted under chain of custody to HEAL.  

Each sample was analyzed for VOCs by EPA method 8260B, for polynuclear aromatic 
hydrocarbons (PAHs) by EPA Method 8310, for chlorides by EPA Method 300.0, and for total 
dissolved solids by EPA method SM 2540C. Trip blanks were analyzed for VOCs in order to 
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assess the potential for cross contamination during shipping. A copy of the analytical chemistry 
laboratory reports are provided in Appendix E and a summary of the data are provided in Table 
5. The spatial distribution of TPH, benzene, BTEX, and chloride in groundwater collected from 
the monitoring wells is provided in Figure 16. 

2.3 Pit Removal Action 
As mentioned above in Section 1.3, the Work Plan specified that materials located in a pit used 
for liquid and sludge waste disposal were to be excavated and disposed of at an off-site facility. 
The Work Plan specified that excavated material was to be disposed of in a landfarm if chloride 
concentrations materials were less than 1,000 mg/kg; otherwise, the materials were to be 
disposed of in a landfill. In order to determine appropriate disposal methods, one sample of pit 
materials was collected from the surface of the eastern portion of the pit and one from the surface 
of the western portion of the pit on June 8, 2009. Samples were submitted to Cardinal 
Laboratories in Hobbs, New Mexico and tested for BTEX, TPH, and chloride. As indicated on 
Table 2 and in Appendix E, the maximum concentrations of chloride were 596 mg/kg in the 
“east” designated sample. This value is below the landfarming standard of 1,000 mg/kg, so, at 
that time, landfarming was believed to be an appropriate disposal method.  

After excavating and stockpiling approximately 1,400 cubic yards of soil on June 9 and 10, 2009, 
it became clear from screening results that the previously collected “east” and “west” designated 
samples were not representative of the material to be disposed and concentrations of VOCs, and 
potentially chloride, were much higher. Consequently, excavation activities were temporarily 
halted on June 10, 2009 until further characterization of the pit materials could be conducted.  

A sample of the more contaminated pit material was collected at depths of 10 and 15 feet bgs at 
pit location N35E15, which is 35 feet north and 15 feet east of the origin of the excavation grid 
illustrated on Figure 4. As indicated on Table 2 and illustrated on Figure 15, the maximum 
chloride and BTEX concentrations in these samples was 3,120 mg/kg and 25 mg/kg, 
respectively, so landfarming was determined to be inappropriate. Furthermore, because of the 
high concentrations of BTEX and the fact that the Site was used for refining operations, there 
was concern that the waste may meet the definition of a hazardous waste as specified in 40 Code 
of Federal Regulations (CFR) Part 261 Subpart C.  

In order to determine if the waste was hazardous, a composite sample was collected from the 
stock piled material and analyzed for hazardous waste characteristics. A composite sample of the 
material was collected and analyzed for ignitability, corrosivity, reactivity, and toxicity using 
toxicity characteristic leaching procedures. Results of the testing revealed that the material was 
not characteristically hazardous as defined by the Resource Conservation and Recovery Act and, 
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therefore, a decision was reached to haul the material to Sundance Landfill. A copy of the 
laboratory report for these tests is provided in Appendix E.  

The following subsections discuss excavating, hauling, disposing, and backfilling activities 
associated with the removal of the pit. Photographic documentation of these activities is provided 
in Appendix C.  

2.3.1 Excavating, Hauling, and Disposal Activities  
Excavating, hauling, and disposal activities occurred from June 9 to June 26, 2009. After one day 
of removal action activities, work was halted for 19 days. As mentioned above, excavation 
activities were initially stopped on June 10 to allow time for the testing of pit materials and 
decision making concerning waste disposal. Further delay was caused by a thunderstorm on the 
morning of June 10, which produced over an inch of rain in less than 30 minutes (Targa/Versado 
employee pers. comm., June 10, 2009) resulting in the flooding of the pit.  

Excavation of the pit restarted on June 19, 2009. Approximately 4,000 cubic yards of material 
and some metal piping were removed from the pit using a trackhoe type excavator. The 
excavation boundaries are illustrated on Figure 4. The excavated materials were temporary 
stockpiled by the pit before a front-end loader was used to load the stockpiled material into 20 
cubic yard haulers that were used to transport the material approximately 20 miles to a landfill 
operated by Sundance Services, Inc. just east of Eunice, New Mexico. Copies of waste disposal 
documents are provided in Appendix H. Excavated piping was stockpiled on Site. 

2.3.2 Excavation Backfilling 
Backfill material consisted of fine-grained sand, which was hauled from the Sundance facility. 
Once on site, the backfilled material was stockpiled on the west side of the Site (Photograph # 3). 
A front end loader was used to dump the backfill into the excavation and the trackhoe was used 
to redistribute the backfill into 2-foot lifts (Photograph # 4 and 5). Both the trackhoe and front-
end loader were then used to compact each lift until final grade was reached.  

2.3.3 Soil Sampling and Screening  
Soil samples were collected periodically during the excavation of pit materials and the samples 
were screened for VOCs using a heated headspace technique and a FID. Results of the screening 
were recorded in the field log book, a copy of which is included in Appendix B.  

Grab soil samples for VOC screening were collected by gloved hand from the trackhoe in order 
to avoid entering the excavation. The approximate location from which the trackhoe obtained the 
grab soil sample was noted and recorded in the field book. VOCs were analyzed using a FID and 
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following the OCD “Guidelines for Remediation of Leaks, Spills, and Releases” (OCD, 1993). 
Once the FID result was obtained for each soil sample, the glass jars used for sample collection 
and analysis were decontaminated using Liquinox® soap and distilled water. Field VOC results 
are provided in the field notes contained in Appendix A. 

The location that the samples were collected was determined by establishing a grid, the origin of 
which was at the intersection of the southern fence line and the western edge of the pit (Figure 
4). Flagging was placed at 5 foot intervals along the fence and these markings were used to 
locate samples collected from within the pit. For example, and as mentioned above, location 
N35E15 is 35 feet north of the fence and 15 feet east of the west side of the pit. Relative to the 
origin established for the geophysical grid used in 2007 (INTERA, 2007), the pit location grid 
origin is 65 feet south and 10 feet east.  

In addition to the field analysis for VOCs, 24 soil samples were collected for laboratory analysis 
from the bottom and walls of the pit. The samples were containerized and submitted to HEAL 
for TPH analysis by EPA Method 8015B. A copy of the analytical chemistry laboratory reports 
are provided in Appendix E and a summary of the data are provided in Table 2. The spatial 
distribution of TPH is provided in Figure 15. 
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3.0 DISCUSSION OF FINDINGS 

This section presents the findings from the RI and pit RA. The section is divided into three 
subsections: site hydrogeology, distribution of contaminants in soil, and distribution of 
contaminants in groundwater.  

3.1 Site Hydrogeology 
The following two subsections discuss the Site hydrogeology. The discussion is based on 
regional geologic studies; information obtained during the drilling and sampling of the 45 DPT 
borings and 6 HSA borings; and the installation, gauging, and sampling of groundwater in 6 
monitoring wells. Boring logs of the DPT and HSA borings and monitoring well construction 
diagrams are provided in Appendix D.  

3.1.1 Stratigraphy  
Three stratigraphic units were encountered in the approximately 45 feet that was explored during 
the remedial investigation. These units are illustrated in the generalized hydrostratigraphic 
column included in Figure 17.  

As illustrated in Figure 17, the upper most unit encountered at the Site consisted of very fine-
grained sand and clayey sand. Caliche nodules were commonly contained in the clayey sand. The 
thickness of this unit varied from 3 to 12.5 feet.  

Below this unit is a pale brown caliche with fine-grained sand. This unit was very hard and 
caused boring refusal in the DPT borings and, in MW-06, the drilling method had to be changed 
from HSA to air rotary in order to continue drilling in a timely manner. This unit was commonly 
impacted with hydrocarbons and, when impacted, was gray to black in color. The thickness of 
this unit varied from 22 feet in MW-01 to at least 37.5 feet in MW-06, which terminated in this 
unit.  

In three of the HSA borings (MW-02, MW-05, and MW-06), clayey sand was observed 
interbedded with the caliche. MW-02 contained a ½-foot layer of clayey sand starting at 34.5 feet 
bgs. MW-05 contained a 1-foot layer starting at 34.5 feet bgs. MW-06 contained 2-feet of clayey 
sand starting at 30 feet bgs and ½-foot starting at 39.6 feet bgs.  

The deepest unit encountered consisted predominantly of sandy clay and clayey sand. This unit 
was observed in all of the borings except MW-06, which terminated in the overlying caliche unit. 
The clayey layers contained caliche nodules and were typically plastic and wet. A ½-foot layer 
of coarse-grained sand with gravel was observed at a depth of 35.5 bgs and a ½-foot clayey, 
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coarse-grained sand was observed at a depth of 40 feet bgs in MW-03. An extremely hard layer 
of silica cemented sand was observed in MW-02 at a depth of 41.3 to 41.5 feet bgs.  

3.1.2 Groundwater Conditions 
The water table was encountered at approximately 35 feet bgs within either the caliche unit or 
the clayey unit below the caliche unit. The elevation of the water table on June 25, 2009, varied 
from a high of 3545.45 feet above msl in MW-01 to a low of 3543.51 above msl in MW-03 
(Table 4; Figure 18). The estimated groundwater flow direction on this date was southeast and 
the hydraulic gradient was 0.002 foot/foot (approximately 10 feet per mile) (Figure 18).  

While developing and purging the monitoring wells, temperature, specific conductance, and pH 
of the groundwater were measured and recorded. Results indicate that the approximate average 
groundwater temperature was 14.5 degrees Celsius (58 degrees Fahrenheit); average pH was 6.9, 
and the average specific conductance was 31 millisiemens/cm, or applying a conversion factor of 
0.67, approximately 21,000 ppm TDS. Copies of the forms used to record temperature, pH, and 
specific conductance data are provides in Appendix B.  

3.2 Distribution of Contaminants in Soil 

3.2.1 Soil Screening Results  
Field screening of soil samples for the presence of VOCs was performed during the remedial 
investigation and the results are summarized in Tables 1 and 3 and are illustrated in Figures 5 
and 6. As indicated on these tables and in Figure 5, concentrations of VOCs greater than 100 
parts per million by volume (ppmv) were present at depths of 6 feet or less, in an area occupying 
approximately 54,000 square feet of the Site. The areal extent of concentrations of VOCs greater 
than 100 ppmv in soils greater than 6 feet bgs was not estimated because of the lack of data from 
DPT borings below this depth. 

Soil screening results from HSA borings indicate that VOC contamination extends to the water 
table; however, as indicated in the readings from MW-01 and MW-04, a reduction in VOC 
concentrations appears to occur near the base of and just below the caliche unit (Table 3). A 
decrease in VOC concentrations was not observed between the caliche unit and the water table in 
MW-06, which is located north of the pit. These results are consistent with the laboratory results 
that are discussed further below.  

3.2.2 Laboratory Results  
The contaminants of concern include TPH, benzene, BTEX, and chlorides. Table 2 provides a 
summary of contaminant of concern (COC) concentrations in soil. Figures 7 through 15 illustrate 
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the distribution of these COCs in soil and the areas impacted with COCs at concentrations 
greater than the following OCD action limits (INTERA, 2007):  

• TPH = 500 mg/kg 

• Benzene = 0.2 mg/kg 

• BTEX = 50 mg/kg 

• Chloride = 500 mg/kg (0 to 6 feet bgs) 

• Chloride = 1,000 mg/kg (> 6 feet bgs) 

Two figures per COC are provided, one for the depth interval from the surface to 6 feet bgs and 
one from depths greater than 6 feet bgs to the water table.  

As indicated on Figure 7 and Figure 15, soils from 0 to 6 feet bgs are impacted with TPH above 
action limits in an on-Site area (i.e., within the Site boundary) covering approximately 100,000 
square feet (approximately 2.3 acres) and extends to off-site locations. The highest concentration 
of TPH in soil from 0 to 6 feet bgs was 41,000 mg/kg and was measured in the sample collected 
from DPB-40, located in the north central section of the Site, at a depth of 2.5 feet bgs. The 
petroleum hydrocarbons in this sample were all DRO and MRO. The highest TPH-GRO 
concentration was 1,400 mg/kg and was measured in DPB-30, located in the south-central 
portion of the Site, at a depth of 3.5 bgs.  

Soils from 0 to 6 feet bgs are also impacted with benzene, BTEX, and chloride and the impacts 
extend to off-site locations (Figures 8 through 10; and Figure 15); however, the area impacted by 
these COCs appears to be less than the areal extent of TPH. The highest concentration of 
benzene and BTEX in soil from 0 to 6 feet bgs was 19 mg/kg and 95 mg/kg, respectively, and 
was measured in DPB-27, located in the south-central portion of the Site, at a depth of 2.0 feet 
bgs. The highest concentration of chloride in soil from 0 to 6 feet bgs was 980 mg/kg and 
measured in DPB-07 from a depth of 6.0 feet bgs.  

COC concentrations in soils from a depth greater than 6 feet bgs to the water table are illustrated 
on Figures 11 through 15. This data is limited because the DPT borings, on average, did not 
extend past a depth of 7.5 feet bgs; therefore, an estimate of the areal extent of contamination is 
not illustrated on these figures. Based on the limited data that is available, TPH impacts above 
action levels appears to exist throughout the Site and extends to off-Site locations. Benzene and 
BTEX contamination above action levels appear to be restricted to the Pit and the south-central 
and southeastern areas of the Site.  
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3.3 Distribution of Contaminants in Groundwater 
The results of groundwater sampling from the 6 monitoring wells are provided in Table 5 and 
illustrated on Figure 16. As indicated on Table 5 and Figure 16, one well, MW-03, contained 
1.42 feet of LNAPL and was, therefore, not sampled.  

Three of the remaining five wells contained benzene at concentrations ranging from 330 
micrograms per liter (ug/l) in MW-05 to 3,100 ug/l in MW-06, which are orders of magnitude 
above the New Mexico Water Quality Control Commission (NMWQCC) standard of 10 ug/l. 
The ratio of benzene concentrations to BTEX concentrations was high (i.e., > 60%) in the 
groundwater samples collected from wells MW-02, MW-05, and MW-06 indicating a refined 
product or gas condensate release. 1,2-dichloroethane (EDC), a gasoline additive, was detected 
in one sample, MW-05, at a concentration of 3.4 ug/l, which is less than the NMWQCC standard 
of 10 ug/l.  

The PAHs, including total naphthalenes, phenanthrene and fluorene, were measured in 
groundwater samples collected from MW-02, MW-05, and MW-06. Concentrations of total 
naphthalenes above the NMWQCC standard of 30-ug/l were detected in MW-05 (58 ug/l by 
EPA Method 8260B) and MW-06 (38 ug/l by EPA Method 8310). Concentrations of fluorene 
and phenanthrene ranged from 0.94 to 2.6 ug/l. A NMWQCC standard for these compounds does 
not exist.  

Chloride concentrations in samples collected from the five monitoring wells not containing 
LNAPL ranged from 5,300 to 7,900 milligrams per liter (mg/l), which are over one order of 
magnitude above the NMWQCC standard of 250 mg/l. TDS values in these wells ranged from 
11,000 to 20,000 mg/l, which is an order of magnitude over the 1,000 mg/l NMWQCC standard.  
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

Results of the RI/RA indicate that a release, or releases, of hydrocarbons at the former Famariss 
Energy Refinery and/or Enersource facility have impacted soil and groundwater at the Site. The 
presence of GRO and EDC coupled with the high benzene to BTEX concentration ratios indicate 
that a portion of the release was refined product or gas condensate. The high TPH, DRO, and 
MRO concentrations suggest that a release of crude oil also occurred at the Site.  

Shallow soils (i.e., surface to 6 feet bgs) consist of sand, clayey sand, and caliche (Figure 17). An 
area greater than 2 acres contains TPH in soils at concentrations above action levels (Figure 7). 
Benzene, BTEX, and chlorides at concentrations above action levels are also present in shallow 
soils but within smaller areas (Figures 7 through 10; Figure 15). The most impacted areas 
containing benzene above action levels are present in the pit, central processing, product loading, 
and eastern AST areas (Figures 8 and 15). A map that integrates the estimated areal extent of all 
of the COCs above action limits with historic uses is provided in Figure 19.  

Deep soils (i.e., > 6 feet bgs) consist of caliche, clayey sand, and sandy clay. The water table 
exists in these units at a depth of about 35 feet bgs. These soils are impacted with TPH, benzene, 
BTEX, and chlorides over a large area. This area could not be defined because the DPT borings 
could not be advanced past a very hard caliche layer that exists at an average depth of 7.5 feet 
bgs. 

Excavation of the pit located in the southwest corner of the Site to a depth of 10 feet bgs resulted 
in the removal of approximately 4,000 cubic yards of contaminated soil. The excavated soil was 
disposed of in a nearby landfill because high chloride concentrations precluded disposal in a 
landfarm. Confirmation soil sampling indicated that soil containing TPH (and possibly benzene, 
BTEX, and chloride) above action levels remain below and along the side walls of the 
excavation (Figure 15).  

The estimated groundwater flow direction on June 25, 2009 was towards the southeast and the 
hydraulic gradient is estimated to be 0.002 foot/foot (Figure 18). TDS values average 
approximately 15,000 mg/l.  

LNAPL was present on the water table in MW-03 at a thickness of 1.42 feet (Figure 16). It is 
noteworthy that this is the most downgradient well installed at the Site suggesting that LNAPL 
may be present at off-site locations. Dissolved-phase benzene was present in groundwater at 
concentrations that were one to two orders of magnitude above NMWQCC standards in samples 
collected from MW-02, 03, 05, and 06.  
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It is noteworthy that the highest concentration of chloride was measured in a groundwater sample 
collected from MW-01, which is the most upgradient well. This suggests that the high chloride, 
and high TDS values, may be representative of background conditions.  

Based on these results, INTERA recommends the following: 

• Initiate LNAPL removal from MW-03 

• Perform a more detailed water supply well search 

• Obtain off-site access and complete the delineation of LNAPL and contaminated soil and 
groundwater 

• Conduct periodic groundwater quality monitoring 

• Integrate investigations at nearby facilities such as the Versado Gas Processing Plant and 
the Climax Chemical Company 

• After determining the magnitude, nature, and extent of contamination, perform a 
feasibility study to evaluate remedial options and estimated cost 
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Table 1
Soil Screening Results - Direct Push Boring

Draft Enersource Remedial Investigation and Removal Action Report

Sampling Dates: June 9, 2009 through June 18, 2009

Depth
(ft bgs)

DPB-01
(12 ft bgs)1

DPB-02
(12 ft bgs)1

DPB-03
(16 ft bgs)1

DPB-04
(6 ft bgs)1

DPB-05
(14 ft bgs)1

DPB-06
(6.5 ft bgs)1

DPB-07
(15 ft bgs)1

DPB-08
(7 ft bgs)1

DPB-09
(12 ft bgs)1

DPB-10
(8 ft bgs)1

DPB-11
(7 ft bgs)1

DPB-12
(7 ft bgs)1

DPB-13
(6 ft bgs)1

0.0 - - - - - - - - - - - - -
1.0 - - - - - - 6.7 - - - - - -
1.5 - - - - - - - - - - - - -
2.0 - - - - 0.0 - - - - - 8.0 - -
2.5 - - - - - - - - - - - - -
3.0 - - - - - - 6.8 6.9 6.7 - - - -
3.5 - 0.0 - - - - - - - - - 6.8 -
4.0 0.0 - 0.0 0.0 0.0 16.5 - - - 783.6 8.5 - 7.1
4.5 - - - - - - - - - - - - 7.0
5.0 - - - 0.0 - - - 6.9 - - 7.5 - -
5.5 - - - - - - - - - - - - -
6.0 - - - - - - 18.8 - - - - - 7.1
6.5 - - - - 7.2 - 7.0 - - - -
7.0 - 0.0 0.0 - - - - - 8.6 6.8
8.0 - 9292.0 0.0 0.0 9.2 - 240.8
8.5 - - - - - 347.3
9.0 - - - - - -
9.5 - - - - - -
10.0 - - 0.0 0.0 16.2 -
11.0 11.8 - - 0.0 - -
12.0 846.3 - 1435.0 0.0 183.6 1623+
12.5 1845.0 - -
13.0 - - 418.1
14.0 - 4358+ -
15.0 6510.0 1023+
16.0 -

FID Readings (ppm)
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Table 1
Soil Screening Results - Direct Push Boring

Draft Enersource Remedial Investigation and Removal Action Report

Sampling Dates: June 9, 2009 through June 18, 2009

Depth
(ft bgs)

DPB-14
(6 ft bgs)1

DPB-15
(7.5 ft bgs)1

DPB-16
(11 ft bgs)1

DPB-17
(6 ft bgs)1

DPB-18
(6.5 ft bgs)1

DPB-19
(5.5 ft bgs)1

DPB-20
(7 ft bgs)1

DPB-21
(6 ft bgs)1

DPB-22
(5.5 ft bgs)1

DPB-23
(4 ft bgs)1

DPB-24
(10 ft bgs)1

DPB-25
(6 ft bgs)1

DPB-26
(7 ft bgs)1

0.0 - - - - - - - - - - - - -
1.0 - - 6.5 - - - - - - - - - -
1.5 - - - - - - - - - - - - -
2.0 - - - - - - - - - - - - -
2.5 - - - - - - - - - - - - 72.7
3.0 6.9 - - - 164.7 14.7 0.9 7.0 1.6 - 0.0 - -
3.5 - - 10.2 - - - - - - - - - -
4.0 - 6.6 - 74.7 14.0 - 95.6 - - 0.2 - 0.1 6.4
4.5 - - - - 8.7 - - 3.8 - - - -
5.0 - - - 400.5 - 2.4 111.2 - - 0.0 - 6.6
5.5 - - - - - - - - 0.9 - - -
6.0 6.9 - - - - 2420.0 8.9 - 2.1 13.6
6.5 - - 38.8 - - -
7.0 6.5 10.0 - - 14.8
8.0 20.8 0.0
8.5 10.7 -
9.0 - -
9.5 113.4 -
10.0 - 0.0
11.0 1023+
12.0
12.5
13.0
14.0
15.0
16.0

FID Readings (ppm)
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Table 1
Soil Screening Results - Direct Push Boring

Draft Enersource Remedial Investigation and Removal Action Report

Sampling Dates: June 9, 2009 through June 18, 2009

Depth
(ft bgs)

DPB-27
(7 ft bgs)1

DPB-28
(6 ft bgs)1

DPB-29
(6.5 ft bgs)1

DPB-30
(7 ft bgs)1

DPB-31
(7 ft bgs)1

DPB-32
(6.5 ft bgs)1

DPB-33
(10 ft bgs)1

DPB-34
(5 ft bgs)1

DPB-35
(6 ft bgs)1

DPB-36
(6.5 ft bgs)1

DPB-37
(5.5 ft bgs)1

DPB-38*
(5.5 ft bgs)1

DPB-39*
(6.5 ft bgs)1

0.0 - - - - - - - - - - - - -
1.0 - - - - - - - - - - - - -
1.5 2612.0 - - - - - - - - - - - -
2.0 2758.0 - 10.9 2214.0 - - - - - - - - -
2.5 - - - - - - - - - - - - -
3.0 - - - - - - - - - - - - -
3.5 - - - - - - - - - - - - -
4.0 103.6 0.0 456.7 2332.0 1.9 3.6 2.4 2.0 6.9 2.3 2.0 - -
4.5 - - 982.3 - - - - 2.1 - - 1.7 - -
5.0 39.1 - - 2333.0 1.9 2.7 2.3 - 429.4 2.2 - - -
5.5 - 0.0 927.5 - - - - - - 1.8 - -
6.0 - - - 2268.0 - 28.9 - 103.4 - - -
6.5 163.1 - - - - - 2.3 - -
7.0 - - 886.0 48.1 - 2.4
8.0 -
8.5 -
9.0 -
9.5 5.4
10.0 -
11.0
12.0
12.5
13.0
14.0
15.0
16.0

FID Readings (ppm)
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Table 1
Soil Screening Results - Direct Push Boring

Draft Enersource Remedial Investigation and Removal Action Report

Sampling Dates: June 9, 2009 through June 18, 2009

Depth
(ft bgs)

DPB-40*
(7.5 ft bgs)1

DPB-41*
(7 ft bgs)1

DPB-42*
(7.5 ft bgs)1

DPB-43*
(6 ft bgs)1

DPB-44*
(6 ft bgs)1

DPB-45*
(7.5 ft bgs)1

0.0 - - - - - -
1.0 - - - - - -
1.5 - - - - - -
2.0 - - - - - -
2.5 - - - - - -
3.0 - - - - - -
3.5 - - - - - -
4.0 - - - - - -
4.5 - - - - - -
5.0 - - - - - -
5.5 - - - - - -
6.0 - - - - - -
6.5 - - - -
7.0 - - - -
8.0 - - -
8.5
9.0
9.5
10.0
11.0
12.0
12.5
13.0
14.0
15.0
16.0

Notes:
* FID not available for screening FID = flame ionization detector
- = Not Measured ft = foot/feet
1 = Total depth of boring ppm = parts per million

Gray shading shows total depth of boring
bgs= below ground surface

FID Readings (ppm)
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Table 2
Summary of Analytical Chemistry Results - Soil

Draft Enersource Remedial Investigation and Removal Action Report
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0.2 - - - 50 - - - - - - 500 500a

1000b

8.0 < 0.10 < 0.10 < 0.10 < 0.20 < 0.20 < 0.10 < 0.10 < 0.10 < 0.40 < 5.0 < 50 < 50 69
11.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 12 12 59
12.0 < 0.25 < 0.25 0.32 < 0.50 0.32 < 0.25 < 0.25 < 0.25 < 1.0 42 150 192 130
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 26 26 74
8.0 < 0.25 < 0.25 3.6 11 14.6 < 0.25 < 0.25 < 0.25 5.11 360 620 980 130
12.0 < 0.25 2.4 14 35 51.4 < 0.25 < 0.25 < 0.25 6.3 670 940 1610 76
11.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 17 17 16
12.0 < 0.25 0.8 4.4 12 17.2 < 0.25 < 0.25 < 0.25 3.44 250 530 780 16
15.0 < 0.25 5.6 14 36 55.6 < 0.25 < 0.25 < 0.25 3.8 300 570 870 17
1.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 18
5.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 14
10.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 39
11.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 22 22 24
13.0 < 1.0 < 1.0 1.6 2.4 4 < 1.0 < 1.0 < 1.0 < 4.0 390 1300 1690 37
1.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 163 163 19
6.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 700
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 152 152 130
6.0 0.71 0.33 2.7 3.9 7.64 < 0.25 < 0.25 < 0.25 < 1.0 99 2130 2229 980
14.5 < 0.050 < 0.050 1.1 3.9 5 < 0.050 < 0.050 < 0.050 0.88 150 330 480 970
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 180 159 339 61
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 74
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 57
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 470 470 21
8.0 0.36 0.083 1.7 0.95 3.09 < 0.050 < 0.050 < 0.050 1.9 67 10300 10367 34
11.0 2.8 6.4 18 18 45.2 < 0.50 < 0.50 < 0.50 15.8 460 11700 12160 42
4.0 2.3 < 0.25 18 27 47.3 < 0.25 < 0.25 < 0.25 21.8 650 7800 8450 47
7.5 < 0.50 < 0.50 7 14 21 < 0.50 < 0.50 < 0.50 31.5 340 4100 4440 67
8.0 < 0.050 0.073 0.68 1.5 2.25 < 0.050 < 0.050 < 0.050 2.52 310 2200 2510 48
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 70 70 18
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 11
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 40

Concentration (mg/kg)

6/15/2009

6/15/2009

6/15/2009

6/15/2009

6/15/2009

OCD Standard

DPB-05

6/15/2009

6/16/2009

6/16/2009

6/16/2009

6/16/2009

Date

DPB-07

DPB-08

DPB-09

DPB-10

DPB-11 6/16/2009

Boring ID
Sample Depth

(bgs)

DPB-01

DPB-02

DPB-03

DPB-04

DPB-06
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DateBoring ID
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4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 33
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 58
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 242 242 110
5.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 37
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 30
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 29
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 26
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 29
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 290
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 670
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 350
3.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 2
8.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 13 13 1.9
11.0 0.76 4.9 15 49 17.42 < 0.50 < 0.50 < 0.50 15.5 310 1100 1410 6.9
3.5 < 0.25 < 0.25 0.55 < 0.50 0.55 < 0.25 < 0.25 < 0.25 14.1 < 250 17000 17000 43
5.5 < 0.050 < 0.050 < 0.050 0.11 0.11 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 88 88 110
6.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 50 50 69

DPB-18 6/16/2009 2.5 < 0.50 < 0.50 < 0.50 1.6 1.6 < 0.50 < 0.50 < 0.50 2.6 71 5800 5871 110
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 1800 1800 23
5.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 220
3.5 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 2.0 < 50 2600 2600 850
5.0 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 13.5 58 3900 3958 700
7.0 < 1.0 2.7 14 56 72.7 < 1.0 < 1.0 < 1.0 46.9 610 6400 7010 190
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 1130 1130 220
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 210
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 66
4.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 81 81 76
4.5 < 0.050 < 0.050 < 0.050 0.17 0.17 < 0.050 < 0.050 < 0.050 0.33 < 5.0 28 28 37
5.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 45
2.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 164 164 93
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 197 197 28

6/16/2009

DPB-23 6/17/2009

6/17/2009

6/16/2009

6/17/2009

6/17/2009

6/17/2009

6/16/2009

6/16/2009

DPB-22

6/16/2009

6/16/2009DPB-12

DPB-13

DPB-14

DPB-15

DPB-16

DPB-17

DPB-19

DPB-20

DPB-21
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6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 51
8.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 23
10.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 16
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 8.6
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 19
2.5 < 2.5 < 2.5 < 2.5 < 5.0 < 5.0 < 2.5 < 2.5 < 2.5 < 10 < 250 12200 12200 330
3.5 < 1.0 < 1.0 < 1.0 < 2.0 < 2.0 < 1.0 < 1.0 < 1.0 < 4.0 < 100 9300 9300 420
6.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 320
2.0 19 29 14 33 95 < 0.50 < 0.50 < 0.50 4.5 660 27800 28460 250
3.5 < 0.25 2.2 4.9 12 19.1 < 0.25 < 0.25 < 0.25 3.6 340 2650 2990 520
6.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 310
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 24
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 530
2.5 0.33 < 0.25 2.4 < 0.50 2.73 < 0.25 < 0.25 < 0.25 6.3 220 21500 21720 35
3.5 0.41 < 0.25 3.5 < 0.50 3.91 < 0.25 < 0.25 < 0.25 8.5 240 24700 24940 51
7.0 2.1 < 0.25 5.7 1.4 9.2 < 0.25 < 0.25 < 0.25 5.14 210 6900 7110 35
2.5 3.6 < 0.50 9.8 9.2 22.6 < 0.50 < 0.50 < 0.50 11.3 690 11200 11890 55
3.5 7.1 1.7 21 37 66.8 < 0.50 < 0.50 < 0.50 33.9 1400 10700 12100 190
5.8 1.5 2.3 11 27 41.8 < 0.50 < 0.50 < 0.50 21.6 810 2600 3410 160
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 350 350 100
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 216 216 75
7.0 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 2.0 < 50 2500 2500 89
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 237 237 320
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 190 190 470
6.0 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 < 0.50 < 0.50 < 0.50 < 2.0 < 50 3800 3800 510
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 250
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 83
9.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 17 17 30
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 13
4.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 140 140 8.9

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

6/17/2009

DPB-24

DPB-32

DPB-25

DPB-34

DPB-26

DPB-27

DPB-28

DPB-29

DPB-30

DPB-31

DPB-33
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3.5 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 < 0.25 < 0.25 < 0.25 < 1.0 < 25 2400 2400 810
4.5 < 2.5 < 2.5 < 2.5 13 13 < 2.5 < 2.5 < 2.5 57 410 8700 9110 660
6.5 < 1.0 < 1.0 1 4.4 5.4 < 1.0 < 1.0 < 1.0 17.7 < 100 1200 1200 570
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 7.9
4.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 9.1
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 16
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 152 152 65
4.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 400
5.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 210
3.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 750 750 17
4.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 1110 1110 50
5.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 65 65 56
3.5 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 - - - - < 100 18600 18600 85
5.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 93 93 87
2.5 < 0.50 < 0.50 < 0.50 < 1.0 < 1.0 - - - - < 100 41000 41000 51
5.0 < 0.50 < 0.50 0.76 < 1.0 0.76 - - - - < 100 29000 29000 56
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 329 329 51
2.5 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 - - - - < 50 4300 4300 24
3.5 < 1.0 < 1.0 < 1.0 < 2.0 < 2.0 - - - - 100 21900 22000 24
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 < 50 < 50 43
2.6 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 - - - - < 100 8200 8200 17
4.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 1330 1330 38
7.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 < 50 < 50 47
2.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 690 690 22
3.0 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 - - - - < 100 20100 20100 95
6.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 - - - - < 5.0 2050 2050 24

East 6/8/2009 - <0.05 <0.05 <0.05 <0.3 <0.3 - - - - <50 366 366 592
1.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 6.5 420 426.5 0.39
34.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 870
41.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 940

6/18/2009

6/18/2009

6/18/2009

6/18/2009

6/17/2009

6/10/2009

6/17/2009

6/18/2009

6/17/2009

6/18/2009

DPB-36

DPB-37

DPB-35

DPB-43

DPB-39

MW-01

DPB-38

DPB-40

DPB-41

DPB-42
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1.0 0.22 < 0.050 < 0.050 < 0.10 0.22 < 0.050 < 0.050 < 0.050 < 0.20 6.5 2800 2806.5 -
4.0 2.4 < 0.50 13 7.6 23 < 0.50 < 0.50 < 0.50 18.5 370 10500 10870 140
10.0 56 11 120 200 387 < 2.5 < 2.5 < 2.5 56 4000 17200 21200 130
20.0 15 < 2.5 84 150 249 < 2.5 < 2.5 < 2.5 < 10 2300 3500 5800 410
30.0 < 0.50 < 0.50 9.8 14 23.8 < 0.50 < 0.50 < 0.50 8.2 280 530 810 430
35.0 0.2 0.08 4.6 6.3 11.18 < 0.050 < 0.050 < 0.050 1.83 150 420 570 550
40.0 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 < 0.25 < 0.25 < 0.25 < 1.0 7.2 < 50 7.2 1300
1.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 280 280 490
10.0 < 0.50 < 0.50 12 23 35 < 0.50 < 0.50 < 0.50 8.7 300 26 326 770
20.0 < 0.50 < 0.50 13 25 38 < 0.50 < 0.50 < 0.50 11.1 300 810 1110 520
30.0 < 0.50 < 0.50 9 21 30 < 0.50 < 0.50 < 0.50 18.6 < 250 2100 2100 360
35.5 15 < 1.0 20 21 56 < 1.0 < 1.0 < 1.0 32.1 470 11000 11470 680
42.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 5.5 81 86.5 940
1.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 2070 2070 20
17.5 < 0.50 < 0.50 13 7.4 20.4 < 0.50 < 0.50 < 0.50 30.7 360 10500 10860 38
35.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 960
43.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 990
1.0 < 0.25 < 0.25 < 0.25 < 0.50 < 0.50 < 0.25 < 0.25 < 0.25 < 1.0 < 10 5300 5300 76
4.0 < 0.25 < 0.25 < 0.25 1.9 1.9 < 0.25 < 0.25 < 0.25 1 39 11500 11539 84
34.5 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 19 19 590
41.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 740
1.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 187 187 8.9
35.0 2.9 < 0.25 14 4.5 21.4 < 0.25 < 0.25 < 0.25 3 350 1700 2050 55

6/10/2009 43.0 < 0.050 < 0.050 < 0.050 < 0.10 < 0.10 < 0.050 < 0.050 < 0.050 < 0.20 < 5.0 < 50 < 50 720
N35E15-10 6/9/2009 10.0 <0.05 <0.05 <0.05 <0.3 <0.3 - - - - <10 <10 <10 2240
N35E15-15 6/9/2009 15.0 0.737 1.4 7.91 14.6 24.647 - - - - 345 959 1304 3120
West 6/8/2009 <0.05 <0.05 <0.05 <0.3 <0.3 - - - - <10 <10 <10 96
CS1 6/23/2009 5.0 - - - - - - - - - 420 5400 5820 -
CS2 6/23/2009 5.0 - - - - - - - - - < 5.0 < 50 < 50 -
CS3 6/23/2009 10.0 - - - - - - - - - 1200 5000 6200 -
CS4 6/23/2009 5.0 - - - - - - - - - < 5.0 < 50 < 50 -

MW-06

6/11/2009

6/11/2009

6/9/2009

MW-04

MW-05

6/13/2009

6/12/2009MW-03

MW-02
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Sample Depth

(bgs)

CS5 6/23/2009 5.0 - - - - - - - - - 79 1720 1799 -
CS6 6/23/2009 10.0 - - - - - - - - - 96 1490 1586 -
CS7 6/23/2009 5.0 - - - - - - - - - 360 3500 3860 -
CS13 6/24/2009 5.0 - - - - - - - - - < 10 56 56 -
CS15 6/25/2009 5.0 - - - - - - - - - < 5.0 < 50 < 50 -
CS19 6/25/2009 5.0 - - - - - - - - - < 5.0 < 50 < 50 -
CS21 6/25/2009 5.0 - - - - - - - - - < 50 1170 1170 -
CS22 6/25/2009 10.0 - - - - - - - - - 420 210 630 -
CS23 6/25/2009 5.0 - - - - - - - - - < 5.0 < 50 < 50 -
CS24 6/25/2009 20.0 - - - - - - - - - 510 530 1040 -
Notes:  

Bolding indicates values in excess of the soil standards.

a = ≤ 6 feet bgs = 500
b = > 6 feet bgs = 1,000
bgs = below ground surface GRO = gasoline range organics
BTEX = benzene, toluene, ethyl benzene, and total xylenes mg/kg = milligrams per kilogram
CS = confirmatory sample MRO = motor oil range organics
DPB = direct push boring MTBE = methyl tertiary-butyl ether
DRO = diesel range organics MW = monitoring well
EDB = 1,2-dibromoethane OCD Standard = Site-Specific standard established by Oil Conservation Division
EDC = 1,2-dichloroethane PQL = practical quantification limit
EPA = U.S. Environmental Protection Agency TPH = Total Petroleum Hydrocarbons

4 = Total naphthalenes includes the sum of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene. PQL for Total Napthalenes = highest PQL for individual compounds; 
when summing detections, values listed as "<" PQL are assumed to be 0.

- = Not Tested or Not Applicable

1 = Analyzed by EPA Method 8260B

3 = Analyzed by EPA Method 8260B

2 = Total BTEX includes sum of benzene, toluene, ethylbenzene, and total xylenes. PQL for BTEX = highest PQL for individual compounds; when summing detections, values 
listed as "<" PQL are assumed to be 0.
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Table 3
Soil Screening Results - Hollow Stem Auger Borings

Draft Enersource Remedial Investigation and Removal Action Report
Sampling Dates: June 9, 2009 through June 18, 2009

MW-01
(42 ft bgs)1

MW-02*
(44 ft bgs)1

MW-03*
(45 ft bgs)1

MW-04
(43 ft bgs)1

MW-05*
(43 ft bgs)1

MW-06
(43 ft bgs)1

0 - - - 0 2.8 -
1 3.9 - - - - -
2 - - - 0 5.3 0.6
3 3.8 - - - - -
4 - - - 0 3575+ 0.5
5 3.2 - - - - 0.5
6 2.6 - - 0 3575+

6.5 - - - - - 0.5
7 - - - - - -
8 2.6 - - 0 380.2 -
9 - - - - - 2500
10 2.6 - - 89.3 - -
11 - - - - -
12 2.6 - - 200.8 - 3814
13 - - - - -

13.5 - - - - - 3814
14 31.1 - - 1447 - -
15 - - - - - -
16 2408 - - 2230 - -

16.5 - - - - - 3814
17 - - - - - -
18 3681+ - - 3575+ - 3814
19 - - - - - 2270
20 3681+ - - 3575+ - 3814
21 - - - - - -
22 3681+ - - 3575+ - 2335
23 - - - - - 3314
24 - - - 3575+ - -
25 - - - - - -
26 - - - - - -
27 - - - - - -
28 - - - - - -
29 - - - - - -
30 552 - - 138.3 - -

30.5 - - - - - 3814
31 - - - - - -
32 - - - - - -
33 - - - - - -
34 - - - - - -
35 23.3 - - - - 3814
36 15.4 - - 11.8 - -
37 - - - - - 213
38 - - - - - -
39 - - - - - 61
40 - - - 11.8 - 148
41 4.4 - - - - -

41.5 - - - - - 9
42 - - - - - -
43 - - 9.3 - 5.8
44
45

Notes:
* FID was not available to collect readings from MW-02, MW-03, and a portion of MW-05
- = Not Measured
1 = Total depth of boring FID = flame ionization detector
Gray shading shows total depth of boring ft = foot/feet
bgs= below ground surface ppm = parts per million

FID Readings (ppm)

Depth 
(ft bgs)
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Table 4
Fluid Level Measurements

Enersource Remedial Investigation and Removal Action Report

Well ID
Top of Casing

(feet above msl)
Screen Interval

(feet bgs) Date
Depth to Product
(feet below TOC)

Depth to Water
(feet below TOC)

Product Thickness
(feet)

Groudnwater 
Elevation

3582.43 27' - 42' 6/12/2009 - 36.99 - 3545.44
3582.43 27' - 42' 6/22/2009 - 36.98 - 3545.45
3582.43 27' - 42' 6/25/2009 - 36.98 - 3545.45
3582.43 27' - 42' 6/26/2009 - 36.97 - 3545.46
3582.94 29' - 44' 6/22/2009 - 38.58 - 3544.36
3582.94 29' - 44' 6/25/2009 - 38.58 - 3544.36
3582.94 29' - 44' 6/26/2009 - 38.52 - 3544.42
3581.84 30' - 45' 6/22/2009 37.96 37.96 0 3543.88
3581.84 30' - 45' 6/24/2009 - 37.94 - 3543.9
3581.84 30' - 45' 6/25/2009 37.98 39.4 1.42 3543.505
3583.33 28' - 43' 6/12/2009 - 38.13 - 3545.2
3583.33 28' - 43' 6/22/2009 - 38.02 - 3545.31
3583.33 28' - 43' 6/25/2009 - 37.99 - 3545.34
3583.33 28' - 43' 6/26/2009 - 37.98 - 3545.35
3582.10 28' - 43' 6/12/2009 - 37.56 - 3544.54
3582.10 28' - 43' 6/22/2009 - 37.5 - 3544.6
3582.10 28' - 43' 6/25/2009 - 37.49 - 3544.61
3582.10 28' - 43' 6/26/2009 - 37.47 - 3544.63
3582.48 28' - 43' 6/12/2009 - 37.37 - 3545.11
3582.48 28' - 43' 6/22/2009 - 37.57 - 3544.91
3582.48 28' - 43' 6/24/2009 - 37.58 - 3544.9
3582.48 28' - 43' 6/25/2009 - 37.58 - 3544.9
3582.48 28' - 43' 6/27/2009 - 37.58 - 3544.9

Notes:
- = Not Measured
bgs= below ground surface
msl = mean sea level
TOC = top of casing

MW-06

MW-01

MW-02

MW-03

MW-04

MW-05
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Table 5
Summary of Analytical Chemistry Results - Groundwater

Enersource Remedial Investigation and Removal Action Report
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10 750 750 620 - - 10 0.1 30 250
MW-01 6/26/2009 7.9 < 1.0 9.5 7.2 24.6 < 1.0 < 1.0 < 1.0 < 4.0 7900
MW-02 6/26/2009 2000 < 5.0 400 180 2580 < 5.0 < 5.0 < 5.0 < 20 7700
MW-04 6/26/2009 < 1.0 < 1.0 < 1.0 < 1.5 < 1.5 < 1.0 < 1.0 < 1.0 < 4.0 7800
MW-05 6/26/2009 330 15 58 120 523 < 1.0 3.4 < 1.0 58 5700
MW-06 6/27/2009 3100 22 280 170 3572 < 5.0 < 5.0 < 5.0 < 20 5300
Notes:  

Bolding indicates values in excess of the groundwater standards.

bgs = below ground surface
BTEX = benzene, toluene, ethyl benzene, and total xylenes ug/L = micrograms per liter
EDB = 1,2-dibromoethane
EDC = 1,2-dichloroethane
EPA = U.S. Environmental Protection Agency
MTBE = methyl tertiary-butyl ether
MW = monitoring well
NM-GS = Groundwater Standards as defined by the State of New Mexico Water Quality Control Commission

Monitoring 
Well Date

Concentration (ug/L)

- = Not Tested or Not Applicable

4 = Total naphthalenes includes the sum of naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene. PQL for Total Napthalenes = highest PQL for 
individual compounds; when summing detections, values listed as "<" PQL are assumed to be 0.

2 = Total BTEX includes sum of benzene, toluene, ethylbenzene, and total xylenes. PQL for BTEX = highest PQL for individual compounds; when 
summing detections, values listed as "<" PQL are assumed to be 0.

NM-GS

1 = Analyzed by EPA Method 8260B

3 = Analyzed by EPA Method 504.1 or Method 8260B
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Figure 1
Project Location Map
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Source(s): 1978 aerial photo – NMDOT;
Property boundary – John West Surveying Co., Hobbs, NM.
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Figure 2
Historical Site Operations

Enersource Site – Monument, NM
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Source(s): 2004 aerial photo – EDAC;
Property boundary – John West Surveying Co., Hobbs, NM;

Data – INTERA Inc, 2007.
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Figure 3
Phase I & II Investigation Findings

Enersource Site – Monument, NM
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Source(s): 1978 aerial photo – NMDOT;
Property boundary – John West Surveying Co., Hobbs, NM.
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Figure 4
Excavation, Soil Boring and
Monitoring Well Locations

Enersource Site – Monument, NM
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Source(s): 2004 aerial photo – EDAC;
Property boundary – John West Surveying Co., Hobbs, NM.
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Figure 5
Maximum VOC Concentration by 

Heated-Headspace Method, June 2009
(0 to 6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Source(s): 2004 aerial photo – EDAC;
Property boundary – John West Surveying Co., Hobbs, NM.
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Figure 6
Maximum VOC Concentration by 

Heated-Headspace Method, June 2009
(>6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.

S:\Projects\OCD - Enersource Facility\graphics\Monument NM\GIS\September2009\figure7.mxd

Figure 7
Distribution of TPH in Soil (0 to 6 Feet

Below Ground Surface)

Enersource Site – Monument, NM
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Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 8
Distribution of Benzene in Soil

(0 to 6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     Benzene Action Level of 0.2 mg/kg
3. NA = Not Applicable

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 9
Distribution of BTEX in Soil

(0 to 6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     BTEX Action Level of 50 mg/kg
3.  NA = Not Applicable
4. Σ BTEX = Sum of Benzene, Toulene, Ethyl benzene,
                     and total Xylenes concentrations
5. See Figure 15 for pit area results

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 10
Distribution of Chloride in Soil

(0 to 6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     Chloride Action Level of 500 mg/kg for soil ≤ 6 feet bgs
     Chloride Action Level of1,000 mg/kg for soil > 6 fee bgs
3.  NA = Not Applicable
4. See Figure 15 for pit area results

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 11
Distribution of TPH in Soil

(>6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     TPH Action Level of 500 mg/kg
3. NA = Not Applicable
4. See Figure 15 for pit area results

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.

S:\Projects\OCD - Enersource Facility\graphics\Monument NM\GIS\September2009\figure12.mxd

Figure 12
Distribution of Benzene in Soil

(>6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     Benzene Action Level of 0.2 mg/kg
3. NA = Not Applicable

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 13
Distribution of BTEX in Soil

(>6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     BTEX Action Level of 50 mg/kg
3.  NA = Not Applicable
4. 3. Σ BTEX = Sum of Benzene, Toulene, Ethyl benzene,
                     and total Xylenes concentrations
5. See Figure 15 for pit area results

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 14
Distribution of Chloride in Soil

(>6 Feet Below Ground Surface)

Enersource Site – Monument, NM

Concrete
Basin

DPB-01
6/15/09
8.0': 69
11':  59
12':  130

DPB-02
6/15/09
7.0:  74
8.0': 130
12':  76

DPB-03
6/15/09
11.5': 16
12':    16
15':    17

DPB-15
6/16/09
7.0': 350

DPB-04
6/15/09
NA

DPB-05
6/15/09
10': 39
11': 24
13': 37

DPB-06
6/15/09
6.5': 700

DPB-07
6/16/09
14.5': 970

DPB-08
6/16/09
7.0': 57

DPB-09
6/16/09
8.0': 34
11':  42

DPB-28
6/17/09
NA

DPB-27
6/17/09
6.5': 310

DPB-26
6/17/09
6.5': 320

DPB-25
6/17/09
NA

DPB-24
6/17/09
8.0': 23
10':  16

DPB-29
6/17/09
7.0': 35 DPB-30

6/17/09
2.5': 55
3.5': 190
5.8': 160

DPB-31
6/17/09
3.5': 100
6.0': 75
7.0': 89

DPB-32
6/17/09
3.5': 320
5.0': 470
6.0': 510

DPB-33
6/17/09
7.0': 83
9.5': 30

DPB-37
6/17/09
NA

DPB-36
6/17/09
NA

DPB-35
6/17/09
3.5': 810
4.5': 660
6.5': 570

DPB-34
6/17/09
3.5': 13
4.5': 8.9

DPB-43
6/18/09
NA

DPB-42
6/18/09
7.0': 47

DPB-41
6/18/09
7.0': 43

DPB-40
6/18/09
7.0': 51

MW-06
6/9/09
35':  55
43':  720

MW-01
6/10/09
34':  870
41':  940

MW-04
6/11/09
17.5': 38
35':    960
43.5': 990

DPB-39
6/18/09
NA

DPB-38
6/18/09
NA

DPB-14
6/16/09
NA

MW-02
6/13/09
10':  130
20':  410
30':  430
35':  550
40':  1,300

MW-03
6/13/09
10':  770
20':  520
30':  360
35':  680
42':  940

DPB-20
6/17/09
7.0': 190

DPB-23
6/17/09
2.5': 93
3.5': 28

DPB-22
6/22/09
NA

DPB-19
6/17/09
NA

DPB-21
6/17/09
4.0': 220
5.0': 210
6.0': 66

DPB-18
6/16/09
NA

MW-05
6/11/09
34.5': 590
41':    740

DPB-11
6/16/09
7.0': 40

DPB-12
6/16/09
7.0': 58

DPB-16
6/16/09
8.5': 1.9
11':  6.9

DPB-17
6/16/09
6.5': 69

DPB-13
6/16/09
7.0': 30

DPB-10
6/16/09
7.5': 67
8.0': 48

0 100 20050
Feet

Legend
Monitoring Well Location
Soil Boring Location
Confirmation Sample Location
Property Boundary
Excavation Area

Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     Chloride Action Level of 500 mg/kg for soil ≤ 6 feet bgs
     Chloride Action Level of1,000 mg/kg for soil > 6 fee bgs
3.  NA = Not Applicable
4. See Figure 15 for pit area results

Sample Location
Sample Date
Depth (feet bgs):  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 15
Distribution of Contaminants

in Soil within Pit

Enersource Site – Monument, NM
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Notes: 
1. Results are in mg/Kg
2. Bold indicates concentration above NMOCD 
     Benzene Action Level of 0.2 mg/kg;  TPH Action Level of 500
     mg/kg;  and Chloride Action Level of 1,000 mg/kg
3. Σ BTEX = Sum of Benzene, Toulene, Ethyl benzene,
                     and total Xylenes concentrations

Sample Location (Depth, feet bgs)
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Analyte:  Result



Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 16
Distribution of Contaminants
in Groundwater, June 2009

Enersource Site – Monument, NM
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Source(s): 1978 aerial photo – NMDOT;
Property boundary/monitoring wells – John West Surveying Co., Hobbs, NM.
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Figure 18
Groundwater Elevations,

June 25, 2009
Enersource Site – Monument, NM
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Source(s): 1978 aerial photo – NMDOT;
Property boundary – John West Surveying Co., Hobbs, NM.

S:\Projects\OCD - Enersource Facility\graphics\Monument NM\GIS\September2009\figure19.mxd

Figure 19
Areal Extent of Contaminants in Soil
(0 to 6 Feet Below Ground Surface)

Enersource Site – Monument, NM
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Appendix A 
Historical Aerial Photographs 









 

 

Appendix B 
Field Notes 







































































































































 

 

Appendix C 
Photographic Documentation 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 1 – Soil core from MW-01 from 5-10 ft bgs. 

 
No. 2 – Soil core from MW-01 from 9.5-14.5 ft bgs; note the caliche. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
 

 

 

 2 

 
No. 3 – Soil core from MW-03 from 10-15 ft bgs; note the gray impacted soil. 

 
No. 4 – Soil core from MW-03 from 20-21.5 ft bgs; note the gray impacted soil. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 5 – Soil core from MW-03 from 40-42 ft bgs; note the saturated soil. 

 
No. 6 – Soil core from MW-04 from 29.5- 30.5 ft bgs. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 7 – Soil core from MW-04 from 39.5-41.5 ft bgs;  note wet clayey sand. 

 
No. 8 – Soil core from MW-04 from 41.5-43.5 ft bgs; note the saturated soil. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 9 – View looking southwest at drill rig at MW-06; note excavation pit behind the rig. 

 
No. 10 – View looking northeast at an 8’’ HSA advancing a soil boring; boring was completed into MW-

06. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 11 – Soil core from MW-06 from 7 ft bgs; Note the gray impacted soil. 

 
No. 12 – View looking north at MW-06. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 13 – Direct Push Technology (DPT) rig used for DPB-01 through DPB-45. 
 
 

 
No. 14 – DPT rig set up on DPB-17; note MW-05 in foreground and MW-02 in left background. 
 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 15 – DPT rig being loaded for transport; MW-01 in foregoround. 
 
 

 
No. 16 – Installing 4” diameter PVC in MW-06. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 17 – View of Site after storm event on June 10, 2009. 
 
 

 
No. 18 – View to west of Pit excavated as part of the project removal action. 
 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 19  – View looking east at excavated pit and track hoe used for excavation.  Note stockpiled soils in 

background, berms around pit and stockpiled soil, and dark soils south of trackhoe. 
 

 
No. 20 – View looking east at front end loader used to load excavated soils into haulers. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 21 – View looking north at trackhoe excavating pit; note metal pipe in pit. 
 
 

 
No.22 – View looking west at track hoe compacting backfill material. 
 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 23 – View looking northwest at north side of excavation, metal pipe in side wall of excavation, and 

surface completion for monitoring well MW-06 in background by stockpiled backfill materal. 
 

 
No. 24 – View looking west at backfilling activities. 
 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 25 – View looking west at excavation east of power poles; note discolored soils in bottom of 

excavation. 
 

 
No. 26 – View looking east at western limit of excavation; note surface completion for MW-02 in 

background. 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 27 – View of loading of contaminated soil into 20 cubic yard belly dump hauler.  Note MW-06 in 

foreground. 
 

 
No. 28 – View looking west at backfilled excavation. 
 



REMEDIAL INVESTIGATION and REMOVAL ACTION REPORT 
Former Enersource Facility  December 4, 2009 
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No. 29 – View looking east at backfilled excavation. 




