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Animas Environmental Services, LLC 
624 E. Comanche . Farmington, NM 87401 . TEL 505-564-2281 ,f FAX?5O5r324-^0^2rwv|vi|.animasenvironmental.con 

October 28, 2009 

Brad Jones 
New Mexico Oil Conservation Division 
1220 S. St. Francis Drive 
Santa Fe, New Mexico 87505 

•2CG3 nni 28 PCI 1 31 

RE: Periodic Progress Report for the Thriftway Refinery, 626 County Road 5500, 
Bloomfield, New Mexico 

Dear Mr. Jones: 

Animas Environmental Services, LLC (AES) has prepared this Periodic Progress Report on 
behalf of Thriftway Company (Thriftway) for the Thriftway Refinery, located at 626 
County Road 5500, Bloomfield, San Juan County, New Mexico, in accordance with New 
Mexico Oil Conservation Division (NMOCD) and New Mexico Environment Department 
(NMED) Ground Water Quality Bureau (GWQB) regulations. 

This groundwater analytical report details groundwater monitoring and sampling 

activities conducted at the site during August 2009. A General Site Plan is included as 

Figure 1. 

1.0 Groundwater Monitoring and Sampling 
BioTech Remediation, Inc. (BioTech) personnel measured groundwater elevations at the 
site on August 12, 2009, to determine which wells contained free product. 
Groundwater monitoring and sampling was also conducted at the site on August 19 
through 21, and August 24, 2009. 

1.1 Measurement of Groundwater Elevations 

Before collection of groundwater samples, depth to groundwater in each well was 
measured with an electronic water level indicator, which has an accuracy of 0.01 feet. 
Depth to groundwater measurements were recorded on Water Sample Collection 
Forms. Electronic copies of the Water Sample Collection Forms are included in 
Appendix A. 

1.2 Mea su rem en t of Free Product 

Each well with free product was measured with an electronic interface probe, and the 

depths to the top of product and the oil/water interface were recorded on a 
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groundwater measurement form. Free product was measured on August 12 and 13, 
2009, in TW-13, TW-19 through TW-22, TW-25, TW-26, TW-28, TW-29, TW-32, TW-33, 
TW-36, and TW-40. In addition, free product was observed in TW-36 on August 21. 
Monitor wells containing free product were not sampled during the August 2009 event. 

In monitor, wells'containing free product, corrected groundwater elevations (He) were 
determined using the following formula: 

H c = H m + (H 0 * (Po/Pw)) 
where 
H m is the measured elevation of the hydrocarbon-water interface (ft) 
H 0 is the thickness of the hydrocarbon layer (ft) 

po is the hydrocarbon density of diesel, assumed to be 0.827 (g/ml) (API, 1986) 
p w is the water density, assumed to be 1.0 (g/ml) 

1.3 Groundwater Sampling 

Once the depth to groundwater was measured in each well to be sampled, the well was 
purged with a new disposable bailer to remove stagnant water from the well. 
Groundwater samples were then collected. Groundwater sampling procedures included 
the following: 

1. A new disposable bailer was used at each well. Samples were collected using a slow 
release valve attached to the bottom o f the bailer (to ensure a slow flow and less 
volatilization of contaminants from groundwater). Each sample container was filled, 
making sure there were no bubbles or headspace in VOA/VOC sample bottles. 

2. Each bottle was labeled, and chain-of-custody documentation was filled out as each 
well was sampled. Sample containers obtained from the analyzing laboratory were 
utilized during the sampling events. 

3. Samples were placed in an insulated cooler and maintained at 4°C during 
transportation to Hall Environmental Analysis Laboratory (Hall), Albuquerque, New 
Mexico. 

Groundwater samples were collected in the order from the least contaminated sampling 
location to the most contaminated sampling location, as determined by the previous 
sampling event, in order to reduce the potential for cross-contamination. 

1.4 Equipment Decontamination Protocols 

In order to ensure data validity and prevent cross-contamination, the following 
decontamination protocols for sampling equipment were employed: 
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• Wash with detergent (Alconox) and warm water 
• Rinse with warm water 
• Wash with detergent (Alconox) and warm water 

• Rinse with de-ionized water 

1.5 Laboratory Analyses 

Samples collected from 27 wells, including TW-1 through TW-12, TW-15 through TW-18, 
TW-23, TW-30, TW-31, TW-34, TW-35, TW-37, TW-39, and TW-41 through TW-44 were 
analyzed for the following: 

• Total Petroleum Hydrocarbons (TPH) including Diesel Range Organics (DRO), 
Gasoline Range Organics (GRO), and Motor Oil Range Organics (MRO) per EPA 
Method 8015B; 

• Volatile Organic Compounds per EPA Method 8260B; 

• RCRA 8 Metals per EPA Method 6010 and 7470; 
Dissolved Metals (Calcium, Magnesium, Potassium, and Sodium) per EPA Method 
6010; 

• Bromide, Chloride, Fluoride, and Sulfate per EPA Method 300.0; 
« Hardness as CaC03 per EPA Method 6010; 

• Total Dissolved Solids (TDS) per Standard Method 2540C; 

• Specific Conductance per EPA 120.1 

All samples were analyzed at Hall in Albuquerque, New Mexico. 

2.0 Groundwater Monitoring and Sampling Results 

2.1 Hydraulic Gradient and Water Quality Data 

2.1.1 Hydraulic Gradient 

Prior to sampling each well, depth to groundwater measurements were recorded on a 
Water Sample Collection Form. Using surveyed TOC elevations and these groundwater 
depths, AES determined specific groundwater elevations, relative to sea level, for each 
well measured. Groundwater elevations across the site in August 2009 ranged from 
5,440.85 feet above mean sea level (AMSL) in TW-1 to 5,427.39 feet AMSL in TW-42. 
Groundwater elevations generally decreased across the site by an average of 0.25 feet 
since the last sampling event in December 2008. Groundwater gradient was calculated 
between TW-3 and TW-41 with a magnitude of 0.007 f t / f t to the northwest for August 
2009. 
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The groundwater flow direction has remained stable, in a northwesterly direction, which 
is consistent with historical site data. Table 1 includes depth to groundwater 
measurements and final water table elevations. Groundwater elevation contours for 
August 2009 are included on Figure 2. Electronic copies o f the Water Sample Collection 
Forms are included in Appendix A. 

2.1.2 Water Quality Data 

During purging of the wells prior to sampling, water quality data was recorded until 
temperature, pH, conductivity, and dissolved oxygen (DO) measurements stabilized. 
Temperature during the August 2009 sampling event ranged from 14.52°C in TW-8 to 
23.34°C in TW-39. Groundwater pH ranged between 6.61 in TW-30 and 7.57 in TW-9, 
and conductivity ranged between 1.795 mS in TW-1 and 10.81 mS in TW-42. Dissolved 
oxygen concentrations ranged from 1.33 mg/L in TW-9 to 8.50 mg/L in TW-41. 

2.2 Free Product 

Non-aqueous phase liquid (NAPL), or free product, was measured in 15 monitor wells, 
including TW-13, TW-19 through TW-22, TW-25 through TW-29, TW-32, TW-33, TW-36, 
TW-38, and TW-40. Measured NAPL thicknesses ranged from 0.01 feet in TW-38 to 1.53 
feet in TW-20. Free product thickness contours for August 2009 are presented in Figure 
3. 

2.3 Dissolved Phase Contaminants Concentrations 

2.3.1 Volatile Organics 

Dissolved phase benzene concentrations outside the area of free product exceeded the 
New Mexico Water Quality Control Commission (WQCC) standard of 10 pg/L in four of 
the 27 wells sampled, including TW-8 (26 pg/L), TW-37 (250 pg/L), TW-41 (170 pg/L), 
and TW-44 (56 pg/L). Dissolved phase benzene concentration contours for August 2009 
are included on Figure 4. 

Toluene and ethylbenzene concentrations outside the area of free product were below 
laboratory detection limits or below the applicable WQCC standards of 750 pg/L in all 
sampled wells. Xylene concentrations were also below laboratory detection limits or 
below the applicable WQCC standard of 620 pg/L in all wells sampled except TW-41 with 
2,000 pg/L. 

Dissolved phase MTBE concentrations outside the area of free product were above the 

WQCC standard of 100 pg/L in three of the wells sampled in August 2009, including TW-

37 (180 pg/L), TW-43 (500 pg/L), and TW-44 (360 pg/L). All other wells were either 

below the laboratory detection limit of 1.0 pg/L or below applicable WQCC standards. 

MTBE concentration contours for August 2009 are included on Figure 5. 
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Dissolved phase total naphthalene concentrations outside the area of NAPL were above 
the WQCC standard of 30 ug/L in only one well, TW-41 (49 ug/L). The remaining wells 
sampled were either below laboratory detection limits or below the applicable WQCC 
standard. 

Dissolved phase TPH-GRO concentrations outside the area of free product ranged from 
below laboratory detection limits of 0.050 mg/L to 7.0 mg/L in TW-41. TPH-DRO 
concentrations ranged from below laboratory detection limits of 1.0 mg/L to 1.2 mg/L in 
TW-37 and TW-44. TPH-MRO concentrations were below laboratory detection limits of 
5.0 mg/L in all sampled wells. 

BTEX, MTBE, naphthalene, and TPH analytical data are summarized in Table 2, and 

electronic copies of laboratory analytical reports are presented in Appendix A. 

2.3.2 RCRA 8 Metals 

RCRA 8 metals were analyzed by EPA Method 6010 and 7470 from groundwater 
samples collected from TW-1 through TW-12, TW-15 through TW-18, TW-23, TW-30, 
TW-31, TW-34, TW-35, TW-37, TW-39, and TW-41 through TW-44. Laboratory results 
for arsenic, barium, cadmium, chromium, lead, selenium, silver, and mercury had 
reported concentrations either below applicable WQCC standards or below laboratory 
detection limits. RCRA 8 metals analytical results are summarized in Table 3, and 
electronic copies of laboratory analytical reports are included in Appendix A. 

2.3.3 Geochemical Parameters 

Based on laboratory analytical results, dissolved calcium concentrations ranged from 
250 mg/L in TW-42 to 700 mg/L in TW-30, and dissolved magnesium concentrations 
were between 21 mg/L in TW-9 and 88 mg/L in TW-35. Dissolved potassium 
concentrations ranged from 2.3 mg/L in TW-7 to 8.5 mg/L in TW-16, and dissolved 
sodium concentrations were 300 mg/L in TW-1 and 1,600 mg/L in TW-4 and TW-35. 

Dissolved bromide concentrations varied between 0.12 mg/L in TW-1 and 3.9 mg/L in 
TW-31. Chloride concentrations exceeded the WQCC standard of 250 mg/L in six o f the 
wells sampled, including TW-30 (860 mg/L), TW-31 (1,700 mg/L), TW-37 (330 mg/L), 
TW-39 (1,300 mg/L), TW-41 (970 mg/L), and TW-42 (690 mg/L). Fluoride concentrations 
were below the WQCC standard of 1.6 mg/L in all wells sampled, with the highest 
concentrations being reported in TW-6 and TW-23 (1.1 mg/L). Sulfate concentrations 
exceeded the applicable WQCC standard of 600 mg/L in all wells sampled, with the 
exception of TW-9 (530 mg/L) and TW-41 (500 mg/L). The highest sulfate concentration 
was detected in TW-35 (4,400 mg/L). 

Specific conductance ranged from 2,600 umhos/cm to 6,500 pmhos/cm, and hardness 
as CaC03 ranged from 710 mg/L in TW-9 to 2,000 mg/L in TW-30. TDS concentrations 
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were above the WQCC standard of 1,000 mg/L in all wells sampled, with the highest TDS 
concentrations detected in TW-35 (6,700 mg/L). Laboratory data have been 
summarized in Table 4. Electronic copies of laboratory analytical reports are included in 
Appendix A. 

3.0 Summary and Conclusions 

BioTech personnel conducted groundwater sampling at the site in August 2009 

following CAP approval by the OCD in correspondence dated August: 3, 2009. 

Overall groundwater elevations continue to be stable. Groundwater gradient was 
calculated to be approximately 0.007 f t / f t in a northwest direction across the site in 
August 2009, which is consistent with historical site data. 

Free product was measured in 15 monitor wells, including TW-13, TW-19 through TW-
22, TW-25 through TW-29, TW-32, TW-33, TW-36, TW-38, and TW-40. Measured 
thicknesses ranged from 0.01 in TW-38 to 1.53 feet in TW-20. 

Based upon the analytical results for the August 2009 sampling event, dissolved phase 
contaminant concentrations in several wells exceeded the New Mexico WQCC standards 
for benzene, MTBE, chloride, sulfate, and TDS. TW-41 exceeded the WQCC standard for 
both xylene and naphthalene. The highest benzene concentration was reported at 250 
pg/L in TW-37. The highest MTBE concentration was detected in TW-43 (500 pg/L). 

4.0 recommendations and Scheduled Site Activities 

AES recommends that wells with measurable free product be monitored on a quarterly 
basis, and the free product data and contours will be included in quarterly progress 
reports. Because Thriftway's budgetary constraints require a prioritization of funding 
for actual site remediation activities, the frequency of future groundwater sampling in 
wells without free product will be adjusted to a semi-annual basis, with results being 
incorporated into quarterly progress reports. 

In accordance with Condition #6 of CAP approval by NMOCD, Thriftway proposes to 
utilize the US Environmental Protection Agency (USEPA) Region 6 Human Health 
Medium Specific Soil Screening Level (SSL) fori MTBE in soil, with a proposed cleanup 
level of 79 mg/kg (Industrial Worker). 

The following site activities have been scheduled: 
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• Remediation well installation, along with the installation of two additional 

monitor wells downgradient of TW-42 and TW-43, will be installed beginning 
November 2, 2009; 

• Installation and startup of multi-phase extraction (MPE) remediation unit are 

tentatively scheduled for late November or early December 2009; 

• The next round of free product measurement is also scheduled for November 
2009. 

If you have any questions regarding this report or scheduled site activities, please do not 
hesitate to contact Ross Kennemer or Elizabeth McNally at (505) 564-2281. 

Sincerely, 

Deborah Watson, Project Manager 

Elizabeth McNally, P.E. 

New Mexico Registration #15799 

Tables 
Table 1. 
Table 2. 

Summary of Groundwater Measurements and Water Quality Data 
Summary of Groundwater BTEX, MTBE, and Total Petroleum 
Hydrocarbons per EPA Method 8021/8015 
Summary of Groundwater RCRA 8 Metals per EPA Method 6010B/7470A 
Summary of Groundwater Water Chemistry 

Table 3. 
Table 4. 

Figures 
Figure 1. 
Figure 2. 
Figure 3. 
Figure 4. 
Figure 5. 

General Site Plan 
Groundwater Elevations, August 2009 
Free Product Thickness Contours, August 2009 
Dissolved Benzene Concentration Contours, August 2009 
Dissolved MTBE Concentration Contours, August 2009 
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Appendices 
Appendix A. Electronic 

Water Sample Collection Forms 

Laboratory Analytical Reports 

Cc: Robert Moss 
Thriftway Company 
501 Airport Drive 
Farmington, NM 87401 
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