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I. INTRODUCTION 

On behalf of Jack Walstad, Golder Associates Inc. (Golder) has completed the second biannual 

groundwater monitoring event at the former Lovington 66 site.  The monitoring event was completed in 

accordance with the Work Plan for Semi-Annual Monitoring and Quarterly Free Product Recovery, 

Lovington 66 Site (LUST ID1182), Lovington, New Mexico dated April 24, 2008.  This work plan satisfies 

the requirements stated in the New Mexico Administrative Code, Title 20, Chapter 5, Section 12 and the 

New Mexico Environment Department (NMED) Petroleum Storage Tank Bureau (PSTB) Guidelines for 

Corrective Action (GCA).  The work plan was approved by the NMED PSTB on August 5, 2008 under 

work plan identification number (WPID #) 15275, and an extension of time for the project deliverables 

was subsequently granted by the NMED PSTB on January 27, 2009.  This is the final deliverable under 

WPID #15275, and is identified as deliverable ID 15275-3. 

The former Lovington 66 Site is located at 424 South Main Street, Lovington, New Mexico (Figure 1). 

This site is bounded by Highway 83/Avenue D on the south, and Main Street on the east.  Avenue C is 

north of the site, and west of the site is commercial property.  Southeast of the site is an Allsup’s 

convenience store and self-service gasoline station (Allsup’s #109), which is also a leaking underground 

storage tank site.  A self-service gasoline station is located south of the site.   The original Lovington 66 

building has been demolished, and presently a McDonald’s restaurant is located on the property.  The 

former Lovington 66 was located on the southern portion of the property that now is the parking lot for 

McDonald’s.  The Lovington 66 dissolved phase plume has migrated southeast across the intersection of 

Main and Avenue D and is commingled with the Allsup’s #109 site dissolved phase plume.  

 
On July 9 and 10, 2009, fluid levels were measured in seventeen Lovington 66 monitoring wells (W-1, 

W-2, W-3, W-5, W-7, W-8, W-9, W-11, W-12, W-13, W-14, W-15, W-16, W-18, W-19, W-20, and W-

21), and three Allsup’s #109 wells (MW-1, MW-2 and MW-3).  Groundwater samples were collected 

from nine Lovington 66 monitoring wells (W-5, W-8, W-9, W-11, W-14, W-16, W-19, W-20, and W-21) 

and analyzed for volatile organic compounds (VOCs), including benzene, toluene, ethylbenzene, and 

xylenes (BTEX), ethylene dichloride (EDC), methyl tertiary butyl ether (MTBE), and total naphthalenes 

by Environmental Protection Agency (EPA) Method 8260.  In addition, pH, specific conductance, 

dissolved oxygen (DO), and temperature were measured in the field.  The following sections provide a 

detailed summary of the results of the second biannual monitoring event. 
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II. ACTIVITIES PERFORMED DURING THIS QUARTER 

 
This section provides a brief description of previous corrective action activities conducted at the site, and 

monitoring activities performed during this monitoring period. 

A. Brief Description of Remediation System and Date Installed 

A remediation system has not been installed at this site.  Previous corrective action activities that have 
occurred at the site include the following:  

• July 1991 – AEI Tank, Inc. (AEI) conducted a site assessment that included seven soil borings 
advanced within the UST backfill or UST perimeter, and five borings in or near product pipe 
trenches.  Hydrocarbon contamination was observed. 

• November 1991 – AEI removed five USTs that contained diesel, unleaded fuels, and used oil, as 
well as the associated product piping and fuel dispensers.  Hydrocarbon contamination was 
observed in the location of the dispensers and the location of the diesel tank.  It was determined 
that a release likely occurred from overfilling the USTs and from the dispensers and product lines 
(a large section of product piping had been replaced). 

• November and December 1991 – AEI excavated approximately 600 cubic yards of contaminated 
soil from product line trenches, dispenser islands and tank excavations.   

• December 1991 – AEI attempted to delineate the vertical extent of contamination by installing 
one soil boring.  The location of this soil boring was never documented.  During the drilling of 
the boring auger refusal was encountered at 40 feet below ground surface (bgs).   

• February 1992 – AEI installed one groundwater monitoring well.  Groundwater sample results 
indicated that groundwater contamination was present above New Mexico Water Quality Control 
Commission (NMWQCC) standards. 

• March 1992 – AEI installed two additional monitor wells to determine the extent of dissolved 
phase hydrocarbon contamination.  Both wells had dissolved phase hydrocarbon concentrations 
well above NMWQCC standards. 

• June 1992 – Billings & Associates, Inc (BAI) completed an Interim Hydrogeologic Investigation 
Report (On-site).  During this investigation six soil borings (B-4 through B-9) were advanced at 
the site to a depth of 40 feet bgs.  Heated headspace measurements above action levels were 
present in all borings except B-8.  NAPL was present in the three monitor wells installed by AEI.  
Three additional monitor wells W-4, W-5, and W-6 were installed.  The three new wells exceeded 
NMWQCC standards. 

• September 1993 – BAI completed a 2nd Interim Hydrogeologic Investigation Report.  During this 
investigation free product recovery efforts commenced using BAI’s Product Recovery Filter 
system.  In addition six new monitor wells (W-7 through W-12) and vertical extent well V-1, 
were installed.   
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• June 1993 – BAI submitted the 3rd Interim Hydrogeologic Investigation Report.  Five wells 
(W-13 through W-17) were installed to delineate the dissolved phase plume.  NAPL was present 
in vertical extent well V-1, which Billings attributed to leaking well casing. 

• August 2006 – Golder sampled the Lovington 66 wells as part of an investigation conducted at 
the Allsup’s #109 site located downgradient from the Lovington 66 site. 

• November 2007 – Golder completed a Continued Secondary Investigation in which three 
downgradient wells (W-19, W-20, and W-21) were installed and a NAPL bail down test was 
completed on wells W-2 and W-3.  The downgradient extent of contamination was delineated. 

• August 2008 – Golder completed four quarters of groundwater monitoring at the Lovington 66 
site.   

• February 2009 – Golder completed the first biannual monitoring event and associated quarterly 
product recovery from wells W-1, W-2, W-3, and V-1.  The First Biannual Groundwater 
Monitoring Report was submitted to the NMED PSTB on February 26, 2009. 

B. Description of Activities Performed to Keep System Operating Properly  

No active remediation activities have been completed at the site.   

C. Monitoring Activities Performed 

NAPL Recovery  

NAPL remains in three Lovington 66 monitor wells (W-1, W-2, and W-3) and was also present in vertical 

extent well V-1 up until this well was abandoned in September 2008.  Golder subcontracted CMB 

Environmental to hand bail NAPL from wells W-1, W-2, W-3, and V-1 on a quarterly basis as part of the 

semi-annual monitoring and quarterly free product recovery project scope.  The first and second quarterly 

events were conducted as part of the first biannual groundwater monitoring event.  The third quarterly 

event occurred on May 12, 2009 and the second event occurred on July 10, 2009.  Table 1 summarized 

the NAPL thicknesses measured in each well prior to and post bailing.  A total of approximately 3.5 

gallons of NAPL was recovered from the wells during the second biannual monitoring event, and a total 

of approximately 17.5 gallons of NAPL was recovered from the wells during the four quarterly NAPL 

recovery events conducted under WPID #15275. 

Groundwater Sampling Activities 

The first biannual groundwater monitoring event under WPID # 15275 was conducted between July 9 

and 10, 2009.  Prior to collecting groundwater samples, fluid levels in all existing Lovington 66 wells 

(except W-10), and Allsup’s #109 wells (MW-1, MW-2, and MW-3) were measured with an electronic 
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water level meter or interface probe.  Well W-10 is located in the middle of Main Street and it was 

determined that it was unsafe to measure fluid levels in this well.  Table 2 provides a summary of the 

groundwater level measurements collected from the monitoring wells.  A potentiometric surface map was 

prepared using the collected data and is included in Figure 2.  Hydrographs for the monitor wells are 

provided in Appendix A. 

 

Nine Lovington monitoring wells (W-5, W-8, W-9, W-11, W-14, W-16, W-19, W-20, and W-21) were 

purged and sampled with disposable polyethylene bailers following the measurement of fluid levels in the 

wells.  The wells were sampled from least to most contaminated where possible to minimize cross-

contamination.  All equipment was decontaminated between wells with an Alconox™ solution to prevent 

cross-contamination.  Purge water was ground discharged in accordance with Section 1.7.2 of the GCA.  

Sampling was accomplished by carefully pouring groundwater from new disposable bailers into the 

sample containers.  

Golder measured field parameters (pH, specific conductance and temperature) with a Hanna HI 991300 

water quality meter during purging and prior to sampling.  Dissolved oxygen was measured from the first 

bailer retrieved using a Chemetrics V-2000 meter.  The meters were calibrated and/or checked against a 

standard in accordance with manufacturer’s specifications prior to use.  Specific conductance, dissolved 

oxygen, pH, and temperature were recorded on monitoring well sampling field forms. Monitoring well 

sampling field forms are provided in Appendix B. 

Sample containers, preservatives, analytical methods, and holding times employed for this project are 

specified in Table 3.  Samples for VOC analysis were collected such that no headspace air existed in the 

sample vial.  All samples were preserved in accordance with method requirements, then immediately 

cooled to 4 °C with ice and delivered under chain-of-custody to Hall Environmental Analysis Laboratory 

in Albuquerque, New Mexico.  The analytical laboratory report is provided in Appendix C. 

Groundwater Sampling Results 

The laboratory analytical results for the second biannual monitoring event are summarized in Table 4.  

The following are observations from this data:  

• The dissolved phase hydrocarbon concentrations were at or above NMWQCC standards in six of 

the nine monitor wells sampled. 
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• The highest benzene concentration observed was 26,000 µg/L in monitor well W-14.  Wells W-8 

and W-14 had BTEX, MTBE, EDC and total naphthalenes concentrations above standards.   

• Well W-8 also had EDB present at a concentration above standards.  

• Wells W-9 and W-16 had benzene concentrations above standards. 

• Well W-9 also had ethyl-benzene, total naphthalenes, and EDC concentrations above standards. 

• Well W-11 had MTBE and EDC concentrations above standards.   

• Well W-19 had EDC present at a concentration above standards. 

• Wells W-5, W-20 and W-21 had concentrations below NMWQCC standards for all compounds 

analyzed.   

D. System Performance and Effectiveness  

No system has been installed at the site.   

E. Statement Verifying Containment of Release 

The Lovington 66 dissolved phase plume has migrated southeast across the intersection of Avenue D and 

Main Street to Avenue E southeast of the site.  The NAPL plume appears to have migrated beneath the 

intersection of Avenue D and Main Street with dissolved phase concentrations observed in well W-14 

near NAPL levels.  The downgradient extent of the dissolved phase plume has been defined by wells W-

20 and W-21.   

III. SUMMARY AND CONCLUSIONS 

This section summarizes the results of the second biannual monitoring event and includes a brief 

discussion of water level and contaminant concentration trends at the Lovington 66 site.  Additionally, 

recommendations for future site activities are provided in this section. 

A. Discussion of any Trends or Changes Noted in Analytical Results or Site Conditions 

The results of groundwater gauging indicate that water levels have fallen slightly for the entire monitoring 

network when compared to the previous groundwater gauging conducted in January 2009.  The overall 
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direction of groundwater flow remains in a southeasterly direction and the hydraulic gradient ranges 

between approximately 0.003 and 0.004 foot per foot (Figure 2). 

 

NAPL was bailed off of wells W-1, W-2, and W-3 on May 12, 2009 and again on July 10, 2009.  

NAPL thicknesses ranged from 0.07 feet in well W-3 to 3.66 feet in well W-1 during the July 10, 

2009 NAPL recovery event.  There was a slight decrease in the NAPL thickness observed within 

wells W-2 and W-3, and a slight increase in the NAPL thickness was observed in well W-1 

between the first and second bailing event.  The estimated extent of NAPL beneath the site is 

presented on Figure 3. 

 

The distribution of dissolved phase organic contaminants observed in July 2009 is shown on Figure 3.  

The dissolved phase benzene concentrations in wells W-8 and W-14 were at least 1,800 times the 

NMWQCC standard of 10 µg/L.  Hydrocarbon concentrations generally decreased or remained constant 

in all wells sampled except for wells W-9 and W-14 when compared to the previous monitoring event in 

January 2009.  The EDC concentrations slightly increased in well W-14, and decreased or remained 

constant in the remaining wells sampled.  MTBE concentrations decreased or remained constant in all 

wells that had detectable concentrations except for wells W-5 and W-8.  EDB concentrations decreased in 

all wells that had detectable concentrations.  Total naphthalene concentrations decreased in all wells that 

had detectable concentrations except for well W-9.  Figures 4, 5, and 6 illustrate the distribution of 

benzene, MTBE and EDC in July 2009, respectively.  Concentration trends for benzene and MTBE for 

select wells are included in Appendix D.   

The MNA parameters (dissolved oxygen, and temperature) were measured to evaluate the MNA remedy.  

The MNA parameters measured on July 9 and 10, 2009 are summarized on Table 5 and posted on Figure 

7.  There does not appear to be an appreciable change in the dissolved oxygen levels measured in the 

monitoring wells between the January 2009 and July 2009 monitoring events.  Copies of the field forms 

associated with the second biannual monitoring event are provided in Appendix B. 

B. Ongoing Assessment of Remediation System 

No active remediation system has been installed at the site.   
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C. Recommendations 

Based on the results of the second biannual groundwater monitoring event, it is recommended that 

biannual groundwater monitoring and quarterly NAPL recovery (via hand bailing) continue at the site.  

List of Attachments 

Tables 1 through 5 

Figures 1 through 7 

Appendix A – Hydrographs 
Appendix B - Field Forms 
Appendix C –Analytical Laboratory Reports  
Appendix D – Concentration Trends 
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Table 1 NAPL Recovery Golder Associates

Depth To 
NAPL  
(feet)

Depth to 
Water 
(feet)

NAPL 
Thickness 

(feet)

Depth to 
NAPL 
(feet)

Depth to 
Water 
(feet)

NAPL 
Thickness 

(feet)
W-1 27-Jan-09 54.69 58.22 3.53  - 56.25 0.00 6.00

3-Sep-08 54.69 58.52 3.83  - 57.22 0.00 6.00
12-May-09 54.85 57.78 2.93  - 56.62 0.00 1.90
10-Jul-09 55.33 56.99 1.66  - 56.69 0.00 1.08

W-2 27-Jan-09 54.48 54.81 0.33  - 55.55 0.00 0.25
3-Sep-08 54.50 54.94 0.44  - 55.52 0.00 0.25

12-May-09 54.50 54.83 0.33  - 55.64 0.00 0.21
10-Jul-09 54.68 54.96 0.28  - 55.50 0.00 0.18

W-3 27-Jan-09 54.56 54.69 0.13  - 55.52 0.00 0.25
3-Sep-08 54.60 54.81 0.21  - 55.57 0.00 0.25

12-May-09 54.58 54.68 0.10  - 55.54 0.00 0.07
10-Jul-09 54.78 54.85 0.07  - 55.64 0.00 0.05

V-1 3-Sep-08 53.92 58.45 4.53  - 55.20 0.00 1.00
17.48

Notes:

Data by Clayton M. Barnhill

NAPL - Non Aqueous Phase Liquid
1 Measured in gallons - quantity is estimated.
All NAPL recovered is temporarily stored in a 55 gallon drum on-site.

Second Biannual Monitoring Event Data

Prior to Bailing Post Bailing

Monitor 
Well

Date 
Recovered

Total NAPL 
Recovered1

Cumulative Total NAPL Recovered at the Site1
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Monitor 
Well Date Measured Northing1 Easting1 Casing 

Elevation2
Depth to 
Product3

Product 
Thickness4

Depth to 
Water3

Groundwater 
Elevation2

10-Jul-2009 708392.73 843467.49 3909.74 55.12 3854.62

28-Jan-2009 54.91 3854.83

7-Aug-2008 54.86 3854.88

12-May-2008 54.36 3855.38

7-Nov-2007 53.93 3855.81

8-Aug-2006 54.36 3855.38

6-Aug-2005 55.07 3854.67

10-Jul-2009 708398.53 843584.18 3910.05 55.79 3854.26

28-Jan-2009 55.56 3854.49

7-Aug-2008 55.54 3854.51

12-May-2008 55.05 3855.00

7-Nov-2007 54.58 3855.47

8-Aug-2006 55.04 3855.01

6-Aug-2005 55.74 3854.31

10-Jul-2009 708484.61 843518.13 3910.14 55.42 3854.72

28-Jan-2009 55.16 3854.98

7-Aug-2008 55.15 3854.99

13-May-2008 54.76 3855.38

7-Nov-2007 54.22 3855.92

8-Aug-2006 54.65 3855.49

6-Aug-2005 55.33 3854.81

28-Jan-2009

7-Aug-2008 708614.74 843348.54 3910.67 53.75 4.55 58.30 3855.78

13-May-2008 53.41 4.57 57.98 3856.12

13-Feb-2008 53.01 4.57 57.58 3856.52

7-Nov-2007 53.01 4.58 57.59 3856.52

8-Aug-2006 53.32 4.59 57.91 3856.20

25-May-1993 99.37 56.74 42.63

29-Aug-1992 56.68 42.69

10-Jul-2009 708649.18 843347.81 3911.33 55.69 0.09 55.78 3855.62

28-Jan-2009 55.39 0.31 55.70 3855.86

7-Aug-2008 54.96 3.31 58.27 3855.54

13-May-2008 54.25 3.37 57.62 3856.24

13-Feb-2008 53.89 3.16 57.05 3856.65

7-Nov-2007 53.91 3.11 57.02 3856.64

8-Aug-2006 54.23 3.15 57.38 3856.31

24-May-1993

Allsup's # 109

Walstad 66

NAPL Present

MW-1

MW-2

MW-3

W-1

Well Plugged & AbandonedV-1
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Monitor 
Well Date Measured Northing1 Easting1 Casing 

Elevation2
Depth to 
Product3

Product 
Thickness4

Depth to 
Water3

Groundwater 
Elevation2

  28-Aug-1993

24-Jun-1992

8-Jun-1992

12-Feb-1992

10-Jul-2009 708625.02 843381.13 3910.19 54.69 0.11 54.8 3855.47

28-Jan-2009 54.44 0.03 54.47 3855.74

7-Aug-2008 54.34 0.44 54.78 3855.74

13-May-2008 53.98 0.38 54.36 3856.12

13-Feb-2008 53.57 0.31 53.88 3856.54

7-Nov-2007 52.88 3.32 56.20 3856.48

8-Aug-2006 53.21 5.34 58.55 3855.65

24-May-1993

28-Aug-1992

24-Jun-1992

8-Jun-1992

13-Mar-1992

10-Jul-2009 708597.90 843348.60 3910.29 54.75 0.02 54.77 3855.54

28-Jan-2009 54.50 0.06 54.56 3855.78

13-May-2008 54.44 0.21 54.65 3855.80

13-May-2008 54.08 0.18 54.26 3856.17

13-Feb-2008 53.65 0.13 53.78 3856.61

7-Nov-2007 53.01 3.03 56.04 3856.52

8-Aug-2006 53.30 3.20 56.50 3856.19

24-May-1993

28-Aug-1992

24-Jun-1992

8-Jun-1992

13-Mar-1992

8-Aug-2006

25-May-1993 99.62 56.48 43.14

28-Aug-1992 56.69 42.93

24-Jun-1992 57.04 42.58

9-Jul-2009 708759.72 843252.39 3911.71 55.54 3856.17

28-Jan-2009 55.36 3856.35

7-Aug-2008 55.36 3856.35

12-May-2008 54.87 3856.84

13-Feb-2008 54.63 3857.08

7-Nov-2007 54.61 3857.10

W-4

NAPL Present

>30" of NAPL Present

>30" of NAPL Present

>30" of NAPL Present

0.125" of NAPL Present

NAPL Present

NAPL Present

>30" of NAPL Present

W-2

>30" of NAPL Present

NAPL Present

Well Destroyed

0.125" of NAPL Present

W-3

W-5

0.125" of NAPL Present

NAPL Present

>30" of NAPL Present



July 2009 TABLE 2
SUMMARY OF FLUID GAUGING DATA

LOVINGTON 66, LOVINGTON, NEW MEXICO

 073-80008

Table 2 _Elevation Data Golder Associates Page 3 of 6

Monitor 
Well Date Measured Northing1 Easting1 Casing 

Elevation2
Depth to 
Product3

Product 
Thickness4

Depth to 
Water3

Groundwater 
Elevation2

  8-Aug-2006 54.88 3856.83

26-May-1993 100.41 57.02 43.39

28-Aug-1992 57.24 43.17

24-Jun-1992 57.59 42.82

8-Aug-2006

26-May-1993 99.48 56.49 42.99

28-Aug-1992 56.64 42.84

24-Jun-1992 56.97 42.51

9-Jul-2009 708910.73 843120.52 3910.88 54.23 3856.65

28-Jan-2009 54.11 3856.77

6-Aug-2008 53.97 3856.91

12-May-2008 53.55 3857.33

12-Feb-2008 53.33 3857.55

7-Nov-2007 708911.67 843120.56 3911.35 53.48 3857.87

8-Aug-2006 53.74 3857.61

25-May-1993 100.07 55.96 44.11

28-Aug-1992 56.29 43.78

9-Jul-2009 708389.76 843640.62 3909.92 55.82 3854.10

28-Jan-2009 55.67 3854.25

7-Aug-2008 55.64 3854.28

12-May-2008 55.14 3854.78

13-Feb-2008 54.79 3855.13

7-Nov-2007 54.65 3855.27

8-Aug-2006 55.11 3854.81

25-May-1993 98.69 57.20 41.49

28-Aug-1992 57.24 41.45

9-Jul-2009 708267.18 843790.26 3908.72 55.35 3853.37

28-Jan-2009 55.19 3853.53

7-Aug-2008 55.18 3853.54

12-May-2008 54.68 3854.04

13-Feb-2008 54.31 3854.41

7-Nov-2007 54.12 3854.60

8-Aug-2006 54.66 3854.06

25-May-1993 97.47 56.74 40.73

28-Aug-1992 56.76 40.71

9-Jul-2009

28-Jan-2009

7-Aug-2008

W-6 Well Destroyed

W-7

W-8

W-9

W-10

Unable to gauge well due to traffic constraints 

Unable to gauge well due to traffic constraints 

Unable to gauge well due to traffic constraints 
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Monitor 
Well Date Measured Northing1 Easting1 Casing 

Elevation2
Depth to 
Product3

Product 
Thickness4

Depth to 
Water3

Groundwater 
Elevation2

  12-May-2008

13-Feb-2008

8-Aug-2006 708254.54 843452.92 3908.89 53.79 3855.10

26-May-1993 97.85 55.80 42.05

28-Aug-1992 56.18 41.67

9-Jul-2009 708600.95 843650.96 3909.96 55.46 3854.50

28-Jan-2009 55.26 3854.70

6-Aug-2008 55.14 3854.82

12-May-2008 54.71 3855.25

13-Feb-2008 54.41 3855.55

7-Nov-2007 54.26 3855.70

8-Aug-2006 54.70 3855.26

26-May-1993 98.66 56.85 41.81

28-Aug-1992 56.82 41.84

9-Jul-2009 708435.38 843045.85 3910.59 54.23 3856.36

28-Jan-2009 54.09 3856.50

6-Aug-2008 54.50 3856.09

12-May-2008 54.05 3856.54

12-Feb-2008 53.29 3857.30

7-Nov-2007 53.72 3856.87

8-Aug-2006 53.55 3857.04

26-May-1993 99.34 55.96 43.38

29-Aug-1992 56.28 43.06

9-Jul-2009 708915.13 843525.37 3910.36 54.74 3855.62

28-Jan-2009 54.66 3855.70

6-Aug-2008 54.50 3855.86

12-May-2008 54.08 3856.28

12-Feb-2008 53.80 3856.56

7-Nov-2007 53.70 3856.66

8-Aug-2006 54.01 3856.35

26-May-1993 99.07 56.25 42.82

29-Aug-1992 56.36 42.71

10-Jul-2009 708504.99 843463.76 3909.73 54.90 3854.83

28-Jan-2009 54.67 3855.06

7-Aug-2008 54.65 3855.08

13-May-2008 54.24 3855.49

13-Feb-2008 53.80 3855.93

7-Nov-2007 53.72 3856.01

Unable to gauge well due to traffic constraints 

Unable to gauge well due to traffic constraints 

W-11

W-12

W-13

W-14



July 2009 TABLE 2
SUMMARY OF FLUID GAUGING DATA

LOVINGTON 66, LOVINGTON, NEW MEXICO

 073-80008

Table 2 _Elevation Data Golder Associates Page 5 of 6

Monitor 
Well Date Measured Northing1 Easting1 Casing 

Elevation2
Depth to 
Product3

Product 
Thickness4

Depth to 
Water3

Groundwater 
Elevation2

  8-Aug-2006 54.15 3855.58

26-May-1993 98.54 56.26 42.28

9-Jul-2009 708221.99 843030.65 3909.40 53.91 3855.49

28-Jan-2009 53.82 3855.58

6-Aug-2008 53.71 3855.69

12-May-2008 53.27 3856.13

12-Feb-2008 53.02 3856.38

7-Nov-2007 708195.85 843053.51 3909.71 53.11 3856.60

8-Aug-2006 53.41 3856.30

26-May-1993 98.49 55.40 43.09

9-Jul-2009 708153.28 843364.45 3908.67 54.23 3854.44

28-Jan-2009 53.52 3855.15

7-Aug-2008 54.03 3854.64

12-May-2008 53.52 3855.15

13-Feb-2008 53.20 3855.47

7-Nov-2007 53.06 3855.61

8-Aug-2006 53.49 3855.18

26-May-1993 97.44 55.52 41.92

8-Aug-2006

26-May-1993 96.94 56.86 40.08

9-Jul-2009 708697.21 843818.98 3909.38 55.14 3854.24

28-Jan-2009 55.04 3854.34

6-Aug-2008 54.90 3854.48

12-May-2008 54.65 3854.73

12-Feb-2008 54.13 3855.25

7-Nov-2007 708698.11 843818.96 3909.50 54.19 3855.31

8-Aug-2006 54.60 3854.90

26-May-1993 98.26 56.79 41.48

9-Jul-2009 708148.94 843934.18 3908.36 55.48 3852.88

28-Jan-2009 55.36 3853.00

6-Aug-2008 55.31 3853.05

12-May-2008 54.88 3853.48

13-Feb-2008 54.51 3853.85

7-Nov-2007 54.23 3854.13

9-Jul-2009 707780.85 844187.25 3907.45 55.60 3851.85

28-Jan-2009 55.54 3851.91

6-Aug-2008 55.53 3851.92

12-May-2008 55.09 3852.36

Well DestroyedW-17

W-16

W-18

W-19

W-20

W-15



July 2009 TABLE 2
SUMMARY OF FLUID GAUGING DATA

LOVINGTON 66, LOVINGTON, NEW MEXICO

 073-80008

Table 2 _Elevation Data Golder Associates Page 6 of 6

Monitor 
Well Date Measured Northing1 Easting1 Casing 

Elevation2
Depth to 
Product3

Product 
Thickness4

Depth to 
Water3

Groundwater 
Elevation2

  13-Feb-2008 54.69 3852.76

7-Nov-2007 54.29 3853.16

9-Jul-2009 707988.79 843841.61 3908.49 55.39 3853.10

28-Jan-2009 55.32 3853.17

6-Aug-2008 55.23 3853.26

12-May-2008 54.81 3853.68

13-Feb-2008 54.45 3854.04
7-Nov-2007 54.19 3854.30

Note:
1 Horizontal control to NM State Plane Coordinates Central NAD83 Grid Coordinates (in feet)
2 Vertical Control to NAVD88 Datum in feet above mean sea level
3 Measured in feet below the top of casing at survey point on north side of well
4 Measured in feet 

W-21



July 2009 TABLE 3
SUMMARY OF SAMPLE ANALYTICAL AND QUALITY CONTROL REQUIREMENTS

LOVINGTON 66, LOVINGTON, NEW MEXICO 

 073-80008

Table 3 qa-qc Walstad66 Golder Associates

Target Analytes Matrix Analytical 
Method

Sample 
Container Preservative Holding 

Time

VOCs Water EPA 8260 3 x 40- mL glass 
vials

Mercuric Chloride; 
Cool to 4°C 14 days

Notes:
EPA = U.S. Environmental Protection Agency



July 2009 TABLE 4
SUMMARY OF GROUNDWATER SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 
LOVINGTON 66, LOVINGTON, NEW MEXICO 

 073-80008

Table 4 VOCs_ Golder Associates Page 1 of 3

Monitor 
Well

Date 
Sampled Benzene Toluene Ethyl-

benzene Xylenes MTBE EDB EDC Total 
Naphthalenes

W-2 13-Mar-92 29,878 28,953 3,874 13,109 5,921 NA NA NA

W-3 13-Mar-92 10,493 8,961 1,253 5,320 5,150 NA NA NA

25-May-93 2,500 980 310 470 <63 NA NA NA

28-Aug-92 1,400 430 95 300 <2.5 NA NA NA
24-Jun-92 200 53 21 40 <5.0 NA NA NA

9-Jul-09 <1.0 <1.0 <1.0 <1.5 21 <1.0 <1.0 <2.0

28-Jan-09 <1.0 <1.0 <1.0 <1.5 18 <1.0 <1.0 <2.0

7-Aug-08 5.2 <1.0 3.7 <1.5 39 <1.0 <1.0 <2.0

12-May-08 16 <1.0 7.6 <1.5 65 <1.0 <1.0 <2.0

13-Feb-08 26 1.1 24 <1.5 140 <1.0 <1.0 4.5

7-Nov-07 45 8.5 29 15 170 <1.0 <1.0 4.9

9-Aug-06 2.0 <1.0 3.7 <3.0 22 <1.0 <1.0 <2.0

28-Aug-92 850 400 58 450 3.3 NA NA NA
24-Jun-92 470 250 41 290 <10 NA NA NA

28-Aug-92 3,000 2,700 93 860 <2.5 NA NA NA
24-Jun-92 1,400 1,200 48 500 <25 NA NA NA

7-Nov-07 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

8-Aug-06 <1.0 <1.0 <1.0 <3.0 <1.5 <1.0 <1.0 <2.0

25-May-93 <0.5 <0.5 <0.5 <0.5 <2.5 NA NA NA
28-Aug-92 <0.5 <0.5 <0.5 <0.5 <2.5 NA NA NA

9-Jul-09 18,000 26,000 2,400 11,000 13,000 230 2,300 500

28-Jan-09 19,000 26,000 2,500 11,000 9,800 290 3,000 570

7-Aug-08 20,000 24,000 2,400 11,000 8,600 270 2,900 670

12-May-08 19,000 22,000 1,800 8,000 4,900 250 2,100 400

13-Feb-08 27,000 39,000 4,800 16,000 8,600 670 4,000 1,350

7-Nov-07 20,000 27,000 3,200 15,000 5,900 440 4,100 770

9-Aug-06 21,000 29,000 2,600 13,000 6,300 <500 3,700 1,100

4-Aug-05 27,000 35,000 3,800 18,000 3,700 1,100 4,300 622

25-May-93 12,000 8,300 1,500 8,800 <250 NA NA NA
28-Aug-92 8,000 9,500 690 5,200 <2.5 NA NA NA

9-Jul-09 6,400 <5 1,100 460 <5 <5 570 139

28-Jan-09 4,800 <10 370 380 <10 <10 580 120

7-Aug-08 5,100 <100 830 300 <100 <100 520 <200

12-May-08 3,000 63 800 360 <10 <10 480 228

13-Feb-08 7,500 130 910 590 <10 <10 450 129

7-Nov-07 6,500 120 620 450 <10 <10 360 51

W-4

W-6

W-7

W-5

W-8

W-9



July 2009 TABLE 4
SUMMARY OF GROUNDWATER SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 
LOVINGTON 66, LOVINGTON, NEW MEXICO 

 073-80008

Table 4 VOCs_ Golder Associates Page 2 of 3

Monitor 
Well

Date 
Sampled Benzene Toluene Ethyl-

benzene Xylenes MTBE EDB EDC Total 
Naphthalenes

9-Aug-06 6,700 560 1,200 1,400 <150 <100 650 250

4-Aug-05 4,300 180 850 830 <1.0 <0.01 320 28.5

25-May-93 100 6.3 2.5 170 <5.0 NA NA NA
28-Aug-92 130 8.2 16 140 <2.5 NA NA NA

9-Aug-06 420 <1.0 31 <3.0 22 <1.0 12 121

4-Aug-05 940 2.6 930 140 2,400 0.11 48 27.1
28-Aug-92 1,100 11.0 120 440 <2.5 NA NA NA

9-Jul-09 <1.0 <1.0 34 7.2 160 <1.0 44 <2.0

28-Jan-09 <1.0 <1.0 40 5.7 160 <1.0 44 <2.0

6-Aug-08 3.2 <1.0 28 2.5 610 <1.0 38 <2.0

12-May-08 3.0 <1.0 31 3.7 740 <1.0 36 <2.0

13-Feb-08 3.2 <1.0 41 5.1 540 <1.0 37 <2.0

7-Nov-07 18 <1.0 38 13 540 <1.0 35 <2.0

9-Aug-06 5.0 <1.0 62 44 88 <1.0 33 <2.0

28-Aug-92 770 13 13 280 <2.5 NA NA NA

8-Aug-06 <1.0 <1.0 <1.0 <3.0 <1.5 <1.0 <1.0 <2.0
29-Aug-92 87 6.1 2.6 180 <2.5 NA NA NA

8-Aug-06 <1.0 <1.0 <1.0 <3.0 <1.5 <1.0 <1.0 <2.0
29-Aug-92 <0.5 <0.5 <0.5 <0.5 <2.5 NA NA NAA

10-Jul-09 26,000 24,000 4,000 11,000 2,600 <50 160 590

28-Jan-09 24,000 19,000 2,200 8,700 3,200 <100 150 640

7-Aug-08 26,000 20,000 4,400 11,000 3,700 <100 160 840

13-May-08 14,000 6,500 2,800 6,300 2,400 <10 170 1,001

13-Feb-08 30,000 23,000 4,900 13,000 4,400 <50 210 1,270

9-Aug-06 25,000 23,000 4,000 9,500 4,700 <500 <500 1,200

5-Aug-05 27,000 26,000 4,900 9,500 7,600 3.3 120 413
26-May-93 6,600 4,300 1,200 4,000 <125 NA NA NA

8-Aug-06 <1.0 <1.0 <1.0 <3.0 <1.5 <1.0 <1.0 <2.0
26-May-93 <0.5 <0.5 <0.5 <0.5 <2.5 NA NA NA

9-Jul-09 35 <1.0 1.3 <1.5 11 <1.0 3.8 14.5

28-Jan-09 170 <1.0 <1.0 <1.5 39 <1.0 13 120

7-Aug-08 790 <1.0 5.4 <1.5 59 <1.0 17 352

12-May-08 690 <1.0 12 3.6 60 <1.0 21 327

13-Feb-08 630 <1.0 12 8.6 47 <1.0 17 342

7-Nov-07 640 <1.0 22 12 55 <1.0 23 363

8-Aug-06 1.3 14 2.9 <3 <1.5 <1.0 <1.0 <2.0

W-16

W-12

W-15

W-14

W-10*

W-13

W-11



July 2009 TABLE 4
SUMMARY OF GROUNDWATER SAMPLE RESULTS 

VOLATILE ORGANIC COMPOUNDS 
LOVINGTON 66, LOVINGTON, NEW MEXICO 

 073-80008

Table 4 VOCs_ Golder Associates Page 3 of 3

Monitor 
Well

Date 
Sampled Benzene Toluene Ethyl-

benzene Xylenes MTBE EDB EDC Total 
Naphthalenes

26-May-93 52 <0.5 7.9 15 <2.5 NA NA NA

W-17 26-May-93 <0.5 <0.5 <0.5 <0.5 <2.5 NA NA NA

8-Aug-06 <1.0 <1.0 <1.0 <3.0 <1.5 <1.0 <1.0 <2.0
26-May-93 1.6 1.8 <0.5 2.0 <2.5 NA NA NA

9-Jul-09 3.4 <1.0 <1.0 <1.5 <1.0 <1.0 37 <2.0

28-Jan-09 3.8 <1.0 <1.0 <1.5 <1.0 <1.0 37 <2.0

6-Aug-08 2.4 <1.0 <1.0 <1.5 <1.0 <1.0 19 <2.0

12-May-08 1.6 <1.0 <1.0 <1.5 <1.0 <1.0 9.2 <2.0

13-Feb-08 2.4 <1.0 <1.0 <1.5 <1.5 <1.0 10 <2.0
8-Nov-07 4.3 <1.0 <1.0 <1.5 <1.5 <1.0 23 <2.0

9-Jul-09 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

28-Jan-09 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

6-Aug-08 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

12-May-08 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

13-Feb-08 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0
8-Nov-07 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

9-Jul-09 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

28-Jan-09 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

6-Aug-08 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

12-May-08 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

12-Feb-08 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0
8-Nov-07 <1.0 <1.0 <1.0 <1.5 <1.0 <1.0 <1.0 <2.0

25-May-93 5,000 14,000 3,000 10,000 600 NA NA NA
29-Aug-92 250 680 240 810 <2.5 NA NA NA

Notes:

MTBE = Methyl tertiary butyl ether
EDB = Ethylene dibromide
EDC = Ethylene dichloride
W-10 and W-16 sample containers were labeled incorrectly, therefore results reported for August 8 and 9, 2006 have been switched.
NA = Not Analyzed

Second Biannual Monitoring Event Data

W-19

All concentrations in micrograms per liter (parts per billion)

W-18

V-1

W-21

W-20



July 2009 TABLE 5
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

INORGANIC COMPOUNDS AND GEOCHEMICAL INDICATORS
LOVINGTON 66, LOVINGTON, NEW MEXICO

 073-80008

Table 5 Inorganics_ Golder Associates Page 1 of 3

Well Number Date Sampled pH SpC (uS/cm) Temp (oC) DO (mg/L) ORP (mV)

3-Sep-08
13-May-08
13-Feb-08
7-Nov-07
8-Aug-06

10-Jul-09
28-Jan-09
13-May-08
13-Feb-08
7-Nov-07
8-Aug-06

10-Jul-09
28-Jan-09
13-May-08
13-Feb-08
7-Nov-07
8-Aug-06

10-Jul-09
28-Jan-09
13-May-08
13-Feb-08
7-Nov-07
8-Aug-06

9-Jul-09 6.83 1,862 21.8 0.58 NA
28-Jan-09 7.49 1,580 18.8 0.78 NA
7-Aug-08 6.79 1,620 19.5 0.37 NA

12-May-08 6.74 1,766 20.3 0.25 NA
13-Feb-08 6.74 2,237 18.8 0.78 NA
7-Nov-07 NA 2,454 19.7 0.15 NA
9-Aug-06 6.34 2,110 21.8 0.47 -88
7-Nov-07 NA 1,200 19.7 5.30 NA
8-Aug-06 6.78 1,475 19.3 2.43 226
9-Jul-09 6.61 1,303 21.6 0.48 NA

28-Jan-09 7.20 1,156 19.0 0.35 NA
7-Aug-08 6.77 1,035 20.5 0.36 NA

12-May-08 6.72 1,079 20.2 NA NA

NAPL Present

NAPL Present
W-5

W-7

W-8

V-1

W-1

W-2

W-3

NAPL Present

Well Plugged & Abandoned

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present

NAPL Present



July 2009 TABLE 5
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

INORGANIC COMPOUNDS AND GEOCHEMICAL INDICATORS
LOVINGTON 66, LOVINGTON, NEW MEXICO

 073-80008

Table 5 Inorganics_ Golder Associates Page 2 of 3

Well Number Date Sampled pH SpC (uS/cm) Temp (oC) DO (mg/L) ORP (mV)

   13-Feb-08 6.15 1,109 20.6 0.65 NA
7-Nov-07 NA 1,235 19.7 1.26 NA
9-Aug-06 6.63 1,260 22.9 0.60 -311
6-Aug-05 6.78 1,090 20.23 3.13 234
9-Jul-09 6.72 1,229 21.9 0.55 NA

28-Jan-09 7.17 1,053 19.5 0.31 NA
7-Aug-08 6.70 1,035 20.0 0.72 NA

12-May-08 6.76 1,020 19.5 NA NA
13-Feb-08 6.73 1,076 20.1 0.68 NA
7-Nov-07 NA 1,183 19.5 1.12 NA
9-Aug-06 6.42 1,230 22.5 0.44 -218
6-Aug-05 6.77 1,050 20.20 3.29 211
9-Jul-09

28-Jan-09
7-Aug-08

12-May-08
7-Nov-07
9-Aug-06 6.50 2,400 22.1 0.00 -175
6-Aug-05 6.87 1,610 20.76 3.74 201
9-Jul-09 6.78 1,677 22.7 0.56 NA

28-Jan-09 6.87 1,487 19.8 0.17 NA
6-Aug-08 6.71 1,340 21.8 0.84 NA

12-May-08 6.75 1,456 20.6 1.19 NA
13-Feb-08 6.79 1,432 21.1 0.64 NA
7-Nov-07 NA 1,592 21 0.28 NA
9-Aug-06 6.38 1,760 22.2 0.17 -97

W-12 8-Aug-06 7.20 880 21.8 2.22 168
W-13 8-Aug-06 5.37 1,111 15.9 1.85 219

10-Jul-09 6.65 1,597 21.5 0.68 NA
28-Jan-09 7.27 1,415 19.8 0.17 NA
7-Aug-08 6.69 1,357 21.3 0.59 NA

13-May-08 6.67 1,519 20.6 NA NA
13-Feb-08 6.72 1,537 20.6 0.54 NA
7-Nov-07 NA NA NA NA NA
9-Aug-06 6.59 1,850 23.4 0.00 -290

W-15 8-Aug-06 6.41 1,240 18.5 3.96 267

Well Not Sampled Due to Unsafe Location

W-11

W-14

Well Not Sampled Due to Unsafe Location

Well Not Sampled Due to Unsafe Location
Well Not Sampled Due to Unsafe Location

W-9

W-10

Well Not Sampled Due to Unsafe Location



July 2009 TABLE 5
SUMMARY OF GROUNDWATER ANALYTICAL RESULTS

INORGANIC COMPOUNDS AND GEOCHEMICAL INDICATORS
LOVINGTON 66, LOVINGTON, NEW MEXICO

 073-80008

Table 5 Inorganics_ Golder Associates Page 3 of 3

Well Number Date Sampled pH SpC (uS/cm) Temp (oC) DO (mg/L) ORP (mV)

   9-Jul-09 6.69 1,710 21.8 0.61 NA
28-Jan-09 7.43 1,664 19.5 0.42 NA
7-Aug-08 6.63 1,870 20.0 0.31 NA

12-May-08 6.65 1,859 20.6 0.08 NA
13-Feb-08 6.67 1,879 20.3 0.27 NA
7-Nov-07 NA 2,072 20.7 0.11 NA
8-Aug-06 6.33 2,080 22.4 1.20 -113

W-18 8-Aug-06 6.24 1,090 21.1 1.20 186
9-Jul-09 6.98 1,164 20.9 8.01 NA

28-Jan-09 7.34 1,017 18.8 6.75 NA
6-Aug-08 6.67 863 21.9 8.74 NA

12-May-08 6.77 869 20.6 7.65 NA
13-Feb-08 6.84 901 19.3 7.05 NA
7-Nov-07 NA 1,214 19.5 NA NA
9-Jul-09 7.27 900 19.8 8.16 NA

28-Jan-09 7.63 727 16.4 6.65 NA
6-Aug-08 7.00 635 20.2 7.21 NA

12-May-08 7.04 723 20.7 7.18 NA
12-Feb-08 7.13 816 16.6 7.13 NA
7-Nov-07 NA 1,185 19.5 NA NA
9-Jul-09 7.06 1,747 19.8 NA NA

28-Jan-09 7.38 1,575 18.7 6.44 NA
6-Aug-08 6.60 1,230 20.2 7.89 NA

12-May-08 6.75 1,269 19.9 5.59 NA
13-Feb-08 6.68 1,285 17.9 6.34 NA
7-Nov-07 NA 2,544 20.2 NA NA

Notes:
DO = Dissolved oxygen
mg/L = Milligrams per liter
mV = Millivolts
NA = Not analyzed
ORP = Oxidation-reduction potential in milli volts (mV) 
SpC = Specific conductance measured in micro siemens per centimeter (uS/cm)
Temp = Temperature in degrees Celsius
uS/cm = Microsiemens per centimeter

Second Biannual Monitoring Event Data

W-19

W-20

W-21

W-16
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Table 2 _Elevation Data Golder Associates
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Table 2 _Elevation Data Golder Associates
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Table 2 _Elevation Data Golder Associates
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Table 2 _Elevation Data Golder Associates
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Table 2 _Elevation Data Golder Associates
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