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1.0 Executive Summary 
This report presents the 2007 and 2008 results for groundwater investigation and monitoring at the 
John H. Hendrix Corporation (JHHC) Will Cary #5 Lease located in Unit F (SE/4, NW/4), Section 22, 
Township 22 South, Range 37 East, Eunice, Lea County, New Mexico (Site or Property, Figure 1). 

The following groundwater investigation activities were conducted during the past two years: 
• Groundwater Gauging and Sampling Event on March 7, 2007 
• Groundwater Gauging and Sampling Event on August 15, 2007 
• Groundwater Gauging Event on March 11, 2008 
• Groundwater Gauging and Sampling Event on April 7-8, 2008 
• Groundwater Gauging Event on July 1, 2008 
• Groundwater Gauging and Sampling Event on September 4-5, 2008 
• Groundwater Sampling Event for MW-1 on February 12, 2009 

The following observations are documented in this report: 
• Groundwater flow direction remains consistent towards the southeast 
• Chloride or TDS values exceeding the WQCC domestic water quality standards were observed 

monitor wells MW-1 and MW-3 
• The highest chloride and TDS values were observed in MW-1 
• Chloride concentrations in MW-1 decreased approximately 30% between November 15, 2005 

(12,100 mg/l) to February 12, 2009 (8,600 mg/l) 
• Pump recovery from MW-1 has yielded approximately 638 gallons of water 

Based on the monitoring results, Larson & Associates, Inc. (LAI) recommends the following investigation 
activities for 2009. Additional activities will be guided by the results of these recommendations. JHHC 
will continue monitoring groundwater semi-annually with the following proposed change: 

• Collecting samples semi-annually for anions and TDS laboratory analysis from monitor wells -
MW-1, MW-2, MW-3, MW-4, and MW-5 

• Gauging all site monitor wells semi-annually 
• Continue groundwater pump recovery from MW-1 
• Reduce analyses to the chemical contaminants of interest; chlorides and TDS 
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2.0 Investigation Chronology 
The following events 
July 6, 2004 

July 8, 2004 

January 20,2005 

February 21, 2005 

April 2005 

August 4 , 2005 

September 15, 2005 
September 20, 2005 

September 28, 2005 

October 25, 2005 

November 8, 2005 
November 11, 2005 

December 6, 2005 
January 25, 2006 

January 2006 

January 2006 

February 1-2, 2006 
February 23-24, 
2006 
April 11, 2006 

April 13, 2006 
December 13, 2006 
December 14, 2006 

have been documented in connection with the 1RP0465 investigation. 
New Mexico Oil Conservation Division (OCD) inspects the Will Cary lease. An 
open unlined pit was discovered during the routine inspection. 
OCD issues a Notice of Violation (NOV) that required pit closure under the 
existing OCD rules. 
Larson & Associates, Inc. (LAI) collected soil samples from five borings (BH-1 
through BH-5) to assess extent of impact to vadose zone. 
LAI compiles soil analytical results and submits Investigation Report and 
Remediation Plan for Unlined Surface Impoundment to the OCD. 
JHHC hauled approximately 1600 cubic yards of soil from the site its centralized 
surface waste management facility (NM-0021). 
OCD granted verbal approval to fill the excavation, but required the installation 
of a clay barrier near the top of the excavation along with a monitor well near 
the southeast corner of the excavation. 
MW-1 installed approximately 20 feet southeast ofthe excavation. 
Initial investigation conducted. Chloride, Sulfate and TDS constituents were 
identified in MW-1 above WQCC domestic water quality standards. 
LAI submits Closure Report for Unlined Pit Excavation and Results of 
Groundwater Sample Analysis, to OCD. 
OCD approves requests to install an upgradient (northwest) groundwater 
monitoring well. 
MW-2 installed approximately 450 feet northwest of the site. 
Groundwater monitoring event conducted. Chloride, Sulfate and TDS 
constituents were identified in MW-1 above WQCC domestic water quality 
standards. 
Work plan submitted to the OCD concerning groundwater contamination. 
OCD approves work plan and requires a final investigation report to be 
submitted no later than 60 days after completing fieldwork. 
OCD verbally approved an extension to complete two groundwater sampling 
events with submittal of final investigation report to be submitted in January 
2007. 
Aerial photographs dated February 2, 1949, April 28, 1954, February 4, 1968, 
August 1973, March 29, 1977, June 3, 1983, July 19, 1986 and January 1, 1991 
were reviewed. Photographs did not reveal any other sources for the Chloride 
and TDS in the immediate vicinity. 
Electromagnetic conductivity (EM) surveying activities commence. 
MW-3 (northeast), MW-4 (southwest), and MW-5 (southeast) installed. 

Groundwater monitoring event conducted, 
constituents were identified in MW-1 and MW-3. 
Groundwater gauging event performed. 
Groundwater gauging event performed. 
Groundwater monitoring event conducted, 
constituents were identified in MW-1 and MW-3. 

Chloride, Sulfate and TDS 

Chloride, Sulfate and TDS 
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December 2006 

January 31, 2007 
March 7, 2007 

August 20, 2007 

October 5, 2007 

November 11, 2007 
December 13, 2007 
January 3, 2008 
April 7, 2008 
April 8, 2008 

July 1, 2008 
September 4-5, 
2008 
February 12, 2009 

Attempted in-situ horizontal hydraulic conductivity (slug) test. Limited saturated 
thickness ofthe Ogallala formation prevented data collection. 
Groundwater Investigation Report for Will Cary Unlined Pit submitted to OCD. 
Groundwater monitoring event conducted. Chloride and TDS constituents were 
identified in MW-1 and MW-3. 
Groundwater monitoring event conducted. Chloride and TDS constituents were 
identified in MW-1 and MW-3. 
LAI performs pump test on MW-1. Determined that well could be continuously 
pumped at a rate of 80 mL/minute. 
Installed 3,000 gallon poly tank next to MW-1. 
Installed solar powered Xitech pump system. 
Installed fence around remediation system, poly tank, and berm. 
Groundwater gauging event performed. 
Groundwater monitoring event conducted. Chloride and TDS constituents were 
identified in MW-1 and MW-3. 
Xitech pump malfunctioned. JHHC decided to switch air supply to cylinder. 
Groundwater gauging event performed. Groundwater monitoring event 
conducted. Chloride and TDS constituents were identified in MW-1 and MW-3. 
Groundwater monitoring event conducted by Roseanne Johnson on behalf of 
JHHC. Chloride constituent was identified in MW-1. 
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3.0 Vicinity Characteristics 

3.1 Topography 
The elevation of the Site is approximately 3,300 feet above mean sea level as shown on the Eunice, New 
Mexico (1969) USGS 7.5-Minute Quadrangle Maps. The topographic region is nearly flat with a slight 
southerly slope. A current topographic map is included as Figure 1. 

3.2 Geology 
The Geologic Map of New Mexico (2003) and the Geologic Atlas of Texas, Hobbs Sheet indicate the 
vicinity's surface geology is comprised of Holocene to mid-Pleistocene age interlaid eolian and 
piedmont-slope deposits. This material covers the eastern flank of the Pecos River valley. These 
surficial deposits are primarily derived from reworking the underlying Tertiary-aged Ogallala Formation 
of the Southern High Plains, which are also comprised of alluvial and eolian deposits with petrocalcic 
soils. The Ogallala Formation is comprised of fluviatile sand, silt, clay and localized gravel, with indistinct 
to massive crossbeds. The Ogallala sand is generally fine- to medium-grained quartz. 

Monitor well boring logs indicate a general lithology of laterally continuous shale across the site and 
occurs approximately between 76 to 86 feet below ground surface (bgs). The shale is overlain by the 
Teriary-age Ogallala formation that consists of yellowish-red and reddish-yellow sand and silty sand. An 
unconsolidated veneer of eolian sand of approximately 15-foot thickness of carbonate-indurated sand 
(caliche) was observed at each location and is laterally continuous across the site. No vertical barriers 
(i.e., clay, shale, etc.) were observed in the borings, except in the Triassic-age shale, Chinle Formation, 
that is the lower confining unit for the Tertiary-age Ogallala formation. 

3.3 Groundwater Occurrence 
Regional direction for groundwater flow is towards the southeast. The Office of the State Engineer 
Southeast New Mexico Water Level Data does not identify any water well within the Section. Water 
levels observed at the facility have varied between 68.35 (MW-4, December 13, 2006) and 73.47 (MW-2, 
March 11, 2008) feet bgs during the life of this investigation. 

3.4 Surface Water Occurrence 
There are no streams, springs, or ponds on the facility, or within three miles of the site. 

4 
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4.0 Groundwater Monitoring Results 
During the semi-annual groundwater monitoring events, all five monitor wells associated with this 

investigation were gauged and sampled as conditions allowed (Figure 2). 

All monitoring data has been mapped using Surfer® version 8 surface contouring and mapping software. 
Data was reduced using the Kriging geostatistical gridding methodology. Kriging uses a linear least 
squares estimation algorithm that attempts to model trends suggested by the data. 

4.1 Site-Specific Groundwater Hydrology 
Table 1 presents a summary of the depth to groundwater measurements. No light-nonaqueous phase 
liquids (LNAPL) were observed in the established monitor wells during the 2007 and 2008 monitoring 
events. Table 1 summarizes groundwater gauging data. 

4.1.1 March 2007 Event 

Groundwater potentiometric surface stood between 3,296.85 feet (MW-2) and 3,293.64 feet (MW-5) 

elevation using WGS 84 datum reference. 

Groundwater flow direction is towards the southeast, consistent with previously-reported groundwater 
flow direction. Groundwater gradient was calculated using monitor well pair (MW-2 and MW-5); the 
results of this pair indicate an estimated gradient of 0.00363 feet per foot (ft/ft). 

Figure 3 is a Surfer®-generated plot of the observed groundwater gradient for the March 2007 
monitoring event. 

4.1.2 August 2007 Event 
Groundwater potentiometric surface stood between 3,296.84 feet (MW-2) and 3,293.73 feet (MW-5) 

elevation using WGS 84 datum reference. 

Groundwater flow direction is towards the southeast, consistent with the previous groundwater 
monitoring event. Groundwater gradient was calculated using the same monitor well pair as the March 
2007 event (MW-2 and MW-5); the results of this pair indicate an estimated gradient of 0.00365 ft/f t . 

Figure 4 is a Surfers-generated plot of the observed groundwater gradient for the August 2007 
monitoring event. 

4.1.3 April 2008 Event 

Groundwater potentiometric surface stood between 3,296.89 feet (MW-2) and 3,293.71 feet (MW-5) 

elevation using WGS 84 datum reference. 

Groundwater flow direction is towards the southeast, consistent with the previous groundwater 
monitoring event. Groundwater gradient was calculated using the same monitor well pair as the March 
2007 event (MW-2 and MW-5); the results of this pair indicate an estimated gradient of 0.00374 ft/ft. 

5 
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Figure 5 is a Surfer®-generated plot of the observed groundwater gradient for the April 2008 monitoring 
event. 

4.1.4 September 2008 Event 
Groundwater potentiometric surface stood between 3,296.82 feet (MW-2) and 3,293.62 feet (MW-5) 

elevation using WGS 84 datum reference. 

Groundwater flow direction is towards the southeast, consistent with the previous groundwater 
monitoring event. Groundwater gradient was calculated using the same monitor well pairs as the March 
2007 event (MW-2 to MW-5). The results of this pair indicate an estimated gradient of 0.00376 ft/ft. 

Figure 6 is a Surfer®-generated plot of the observed groundwater gradient for the September 2008 
monitoring event. 

4.2 Groundwater Chemistry 
Groundwater samples were collected from monitor wells after approximately three casing volumes of 
groundwater were removed from each well and the wells had sufficiently recovered. Purging and 
sampling was accomplished with either a stainless steel environmental pump with backflow preventer 
and polyethylene tubing, or for lower-volume wells, using dedicated disposable polyethylene bailers. 
Purge pumps were cleaned internally and externally with Alconox® and flushed with commercially 
available distilled water before the event and between wells. 

Sample aliquots were collected in laboratory prepared containers, individually labeled, and placed into 
an ice-chilled chest. Lone Star Overnight courier services delivered the samples under custody seal and 
chain-of-custody control to DHL Analytical, Inc. (DHL), a National Environmental Laboratory 
Accreditation Program (NELAP) accredited laboratory in Round Rock, Texas. All samples were received 
intact and below the NELAP-required temperature parameter. 

DHL was contracted to analyze the samples for benzene, toluene, ethylbenzene, and total xylenes 
(BTEX), dissolved metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, calcium, 
magnesium, potassium and sodium), anions (chloride, sulfate) and water quality parameters alkalinity, 
and total dissolved solids (TDS). Duplicate samples for a quality control (QC) check were submitted as 
blind samples to DHL. The duplicates were collected from MW-1 or MW-3 during the 2007 and 2008 
sampling events, respectively. Laboratory analytical results are discussed in the following sections. 
Appendix A contains a CD-ROM ofthe laboratory analytical reports. 

4.2.1 BTEX Analytical Results 

Samples for the BTEX petroleum-compounds were submitted for analyses using EPA SW846 method 
8021B. All samples for the 2007 and 2008 sampling events were below detection for the BTEX 
constituents. Table 2 presents a cumulative summary ofthe BTEX analyses. 

Comparisons of the primary and duplicate samples indicate a deviation of 0.0%. No data quality 
exceptions were noted in the DHL case narratives. 
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4.2.2 Dissolved Metal Analytical Results 
Samples for metal analytes were submitted for analyses using EPA SW846 methods 6020 (arsenic, 
barium, cadmium, chromium, lead, selenium, silver, calcium, magnesium, potassium and sodium) and 
7470A (mercury). All samples were laboratory-filtered to exclude particles larger than 0.45p and 
acidified with nitric acid within 24 hours of collection. 

With the exception of selenium in MW-5 (downgradient), no metals were observed above WQCC human 
health concentrations on March 7, 2007. Table 3 presents a cumulative summary of the dissolved 
metals analyses. 

March 2007 Selenium Results 
Analytical data indicates selenium concentrations in excess of the 0.05 mg/l WQCC human health 
standard was observed in the downgradient MW-05 (0.0773 mg/l) only. Selenium is not associated with 
the unlined pit since no concentrations for MW-1 exceeded the regulatory limit. 

Data quality exceptions noted in the DHL case narratives were validated, and did not adversely affect 
the data. 

4.2.3 Water Chemistry Analytical Results 
Water chemistry samples were analyzed for alkalinity (Standard Method M2320B), chloride and sulfate 
anions (Standard Method E300), and total dissolved solids (Standard Methods M2540C). Chloride or 
TDS values exceeding WQCC values were observed in monitor wells MW-1 and MW-3. The chloride 
and TDS in MW-3 is not associated with the unlined pit since this well is located cross-gradient. Table 4 
presents a summary of water chemistry analytical results. 

March 2007 Results 
Chlorides - Analytical data indicates the following samples exhibited chloride concentrations in excess 
of the 250 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (10,900 mg/l) 

TDS - Analytical data indicates the following samples exhibited TDS concentrations in excess of the 
1,000 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (18,000 mg/l) • MW-3 (1,260 mg/l) 

No data quality exceptions were noted in the DHL case narratives. 

Figures 7 and 11 are Surfer®-generated plots of observed chloride and TDS concentration for the March 
2007 monitoring event. 

August 2007 Results 
Chlorides - Analytical data indicates the following samples exhibited chloride concentrations in excess 
of the 250 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (9,950 mg/l) • MW-3 (269 mg/l) 

TDS - Analytical data indicates the following samples exhibited TDS concentrations in excess of the 
1,000 mg/l WQCC domestic water supply standard in the following samples: 

7 
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• MW-1 (18,300 mg/l) • MW-3 (1,290 mg/l) 

No data quality exceptions were noted in the DHL case narratives. 

Figures 8 and 12 are Surfer®-generated plots of observed chloride and TDS concentration for the August 
2007 monitoring event. 

April 2008 Results 
Chlorides - Analytical data indicates the following samples exhibited chloride concentrations in excess 
of the 250 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (9,710 mg/l) • MW-3 (259 mg/l) 

TDS - Analytical data indicates the following samples exhibited TDS concentrations in excess of the 
1,000 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (16,900 mg/l) • MW-3 (1,260 mg/l) 

No data quality exceptions were noted in the DHL case narratives. 

Figures 9 and 13 are Surfer®-generated plots of observed chloride and TDS concentration for the April 
2008 monitoring event. 

September 2008 Results 
Chlorides - Analytical data indicates the following samples exhibited chloride concentrations in excess 
of the 250 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (9,460 mg/l) 

TDS - Analytical data indicates the following samples exhibited TDS concentrations in excess of the 
1,000 mg/l WQCC domestic water supply standard in the following samples: 

• MW-1 (15,800 mg/l) • MW-3 (1,080 mg/l) 

No data quality exceptions were noted in the DHL case narratives. 

Figures 10 and 14 are Surfer®-generated plots of observed chloride and TDS concentration for the 
September 2008 monitoring event. 

February 2009 Results 
Chlorides - Analytical data indicates the following samples exhibited chloride concentrations in excess 
of the 250 mg/l WQCC domestic water supply standard in the following sample: 

• MW-1 (8,600 mg/l) 

No data quality exceptions were noted in the Cardinal Laboratory report. 
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5.0 Other Investigation Activities 
In 2008 the following proposals and recommendations were made: 

• Perform a pump down test on MW-1 
• Determined that well could be continuously pumped at a rate of 80 mL/minute 
• Install a recovery pump on MW-1 

These proposed activities have been completed: 
• Installation of Xitech solar recovery powered pump on MW-1 

5.1 Scheduled Activities 
The following activities are scheduled for completion during 2009: 

• Gauging all site monitor wells semi-annually 
• Collecting samples for Chloride and TDS laboratory analysis from monitor wells - MW-1, MW-2, 

MW-3, MW-4, and MW-5 
• Continue pump recovery from MW-1 

9 
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6.0 Conclusions Based Upon Current Investigation Data 
The following observations are documented in this report: 

• Groundwater flow direction remains consistent towards the southeast 
• Chloride or TDS values exceeding the WQCC domestic water supply standards were observed 

monitor wells MW-1 and MW-3 
• The highest chloride and TDS values were observed in MW-1 
• Chloride concentrations in MW-1 decreased approximately 30% between November 15, 2005 

(12,100 mg/l) to February 12, 2009 (8,600 mg/l) 
• Pump recovery from MW-1 has yielded approximately 638 gallons of water 

10 
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7.0 Proposed Remedial Investigation Actions for 2009 
JHHC will continue monitoring groundwater semi-annually. Notice will be given to the OCD at least 
48-hours prior to each sampling event and results will be reported to the OCD in an annual report to be 
submitted during the first half of 2010. Any significant changes in groundwater quality will be reported 
to the OCD as soon as possible. LAI proposes the following actions and changes for the upcoming 
events: 

• Gauging all site monitor wells semi-annually 
• Continue groundwater pump recovery from MW-1 
• Collecting samples for anions and TDS laboratory analysis from monitor wells 
• Reduce analyses to the chemical contaminants of interest; chlorides and TDS. 
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