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Re: Refinery Investigation Report, Navajo Refining Company, Lea Refinery, Lovington, 
New Mexico, AP-110 

Dear Mr. Chavez: 

On behalf of Navajo Refining Company (NRC), TRC Environmental Corporation (TRC) is 
submitting the enclosed Refinery Investigation Report (Report) for the Navajo Lea Refinery 
(refinery) located in Lovington, Lea County, New Mexico. The Report summarizes the results of 
the (1) source determination and background evaluation investigation, and (2) human-health risk 
evaluation conducted at the refinery. 

The source determination and background evaluation included a field investigation and a review 
of historical records and groundwater analytical data. Results of the source determination and 
background evaluation were evaluated with respect to the following objectives: (1) determine the 
potential source of benzene (and naphthalene) concentrations in well MW -11, and (2) determine 
if groundwater constituent of concern (COC) concentrations at the refinery are representative of 
background conditions, other upgradient sources in the vicinity of the refinery, or operations at 
the NRC refinery. Unidentified historical releases at the refinery process area were identified as 
the most likely source of benzene and naphthalene in MW -11. Potential sources of groundwater 
COCs other than benzene and naphthalene include some combination of NRC refinery 
operations, non-NRC operations at and in the vicinity of the refinery, and background conditions. 
No further source investigation activities are needed based on the results of the investigation and 
evaluation. The current groundwater flow regime towards to central portion of the refinery (i.e., 
the groundwater cone of depression) and the distribution of dissolved-phase COCs in 
groundwater indicate COCs are not migrating off-site and no additional groundwater delineation 
is needed. 



Mr. Carl J. Chavez 
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The human-health risk evaluation was completed to determine: (1) the potential groundwater 
exposure pathways for refinery workers associated with the non-drinking use of groundwater at 
the refinery, and (2) chemical-specific concentrations in groundwater that provide an acceptable 
level of protection for human health for each exposure pathway. The results of the human-health 
risk evaluation indicated refinery workers are protected from potential health risks associated 
with inhalation, incidental ingestion, and dermal exposure during current use of groundwater at 
the refinery (restrooms, safety showers, and eye wash stations). Future groundwater samples 
collected from the water supply wells will be compared to the risk-based remediation goals 
(RBRGs) to ensure future protection of refinery workers. The RBRGs will be reevaluated if any 
changes to the use of groundwater at the refinery are proposed. 

If you should have any questions or comments regarding this Report, please feel free to contact 
me at (512) 684-3104 or Julie Speer at (512) 684-3148. 

Sincerely, 

Bryan Gilbert, P.G. 
Project Manager 

Sincerely, 

Julie Speer, E.I.T. 
Associate Project Manager 

cc: Robert Combs, Navajo Refining Company, Artesia, New Mexico 
Michael Holder, P.G., Navajo Refining Company, Artesia, New Mexico 
Arsin Sahba, P.G., TRC, Austin, Texas 



Refinery Investigation Report 

The HollyFrontier Companies/Navajo Refining Company 
Lea Refining Facility 

Lovington, New Mexico 

Prepared for: 

4P 
HOLLYFRONTIER 

The HollyFrontier Companies/Navajo Refining Company 
Artesia, New Mexico 

Prepared by: 

505 East Huntland Drive, Suite 250 
Austin, Texas 78752 

TRC Project No. 196364 

December 2013 

Principal Lead~ 



Refinery Investigation Report 
Navajo Refining Corporation- Lea Refining Facility December 2013 

EXECUTIVE SUMMARY 

This Refinery Investigation Report summarizes the results of the following conducted at 

the Lea Refinery (refinery) in Lovington, New Mexico: (1) source determination and background 

evaluation investigation, and (2) human-health risk evaluation. 

The source determination and background evaluation results were evaluated with respect 

to the following objectives: (1) determine the potential source of benzene (and naphthalene) 

concentrations in well MW-11, and (2) determine if groundwater constituent of concern (COC) 

concentrations at the refinery are representative of background conditions, other upgradient 

sources in the vicinity of the refinery, or operations at the NRC refinery. Unidentified historical 

release(s) at the refinery process area were identified as the most likely source of benzene and 

naphthalene in MW -11. Potential sources of groundwater COCs other than benzene and 

naphthalene include some combination of NRC refinery operations (chromium, manganese, and 

iron), non-NRC operations at and in the vicinity of the refinery (chloride, nitrate-nitrite, fluoride, 

barium, iron, uranium, manganese, and total dissolved solids [TDS]), and background conditions 

(chloride, fluoride, and TDS). No further source investigation activities are needed based on the 

results of the investigation and evaluation. The current groundwater flow regime towards to 

central portion of the refinery (i.e., the groundwater cone of depression) and the distribution of 

dissolved-phase COCs in groundwater indicate COCs are not migrating off-site and no additional 

groundwater delineation is needed. 

The human-health risk evaluation was completed to determine the potential exposure 

pathways for refinery workers associated with the non-potable use of groundwater at the 

refinery, and chemical-specific concentrations in groundwater that provide an acceptable level of 

protection for human health for each exposure pathway. The results of the human-health risk 

evaluation indicated refinery workers are protected from potential health risks associated with 

inhalation, incidental ingestion, and dermal exposure during current use of groundwater at the 
refinery (restrooms, safety showers, and eye wash stations). Future groundwater samples 

collected from the water supply wells will be compared to the risk-based remediation goals 

(RBRGs) to ensure future protection of refinery workers. The RBRGs will be reevaluated if any 

changes to the use of groundwater at the refinery are proposed. 
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1.0 INTRODUCTION 

TRC Environmental Corporation (TRC) is submitting this Refinery Investigation Report 

on behalf of Navajo Refining Company, L.L.C. (NRC) to document the results of the following 

conducted at the NRC Lea Refinery (refinery) located near Lovington, Lea County, New 

Mexico: (1) source determination and background evaluation investigation and (2) human-health 

risk evaluation. A work plan outlining the source determination and background investigation 

was submitted to the New Mexico Oil Conservation Division (OCD) on December 6, 2012. The 

OCD provided comments to the work plan via electronic mail on April 3, 2013, and indicated 

their concern for non-drinking groundwater use and associated exposure pathway risks for 

refinery workers. NRC provided a response to the OCD comments in electronic mail dated April 

29, 2013, which stated a human-health risk evaluation for various groundwater exposure 

pathways for refinery workers would be included in this Refinery Investigation Report. 

The objectives of the source determination and background evaluation investigation 

activities were to determine: ( 1) the likely source of benzene concentrations in monitor well 

MW-11, and (2) the dissolved-phase chemicals of concern (COCs) historically detected in 

groundwater above New Mexico Water Quality Control Commission (WQCC) groundwater 

standards (WQCC Standards) that are related to Facility operations, are naturally occurring, or 

are from other (non-refinery) sources in the vicinity of the Facility. The objectives of the human­

health risk evaluation were to determine: (1) the potential groundwater exposure pathways for 

refinery workers associated with the non-drinking use of groundwater at the refinery, and (2) 

chemical-specific concentrations in groundwater that provide an acceptable level of protection 

for human health for each exposure pathway. A site vicinity map is presented on Figure 1. 
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2.0 SOURCE DETERMINATION AND BACKGROUND INVESTIGATION 
ACTIVITIES 

Source and background investigation activities consisted of a field investigation and a 

historical file review as summarized below. 

2.1 Field Investigation 
Field investigation activities were conducted by TRC from June 18 to 20, 2013, and 

consisted of the following: 

• Installing and sampling one groundwater monitor well (MW-30) downgradient 
(south/southeast) ofTanks 1201B, 1201C, and 1201D and upgradient (northwest) of the 
refinery process area to determine the likely source of benzene concentrations in monitor 
well MW-11. 

• Sampling of four existing City of Lovington water supply wells (LW-9, LW-14, LW-16, 
and LW -18) located northwest and west (i.e., up gradient) of the refinery for laboratory 
analysis. 

Monitor well MW -30 was drilled using air rotary methods. The return cuttings from the 

borehole were continuously collected and described in accordance with ASTM International 

(ASTM) Standard D 2488 Standard Practice for Description and Identification of Soils (Visual­

Manual Procedure). Soil cuttings were also field screened for volatile organic compounds 

(VOCs) with a photoionization detector (PID). The borehole was advanced to an approximate 

total depth of 128 feet below ground surface (bgs) and was converted to a monitor well using 2-

inch diameter, Schedule 40 polyvinyl chloride (PVC) casing and 20 linear feet of 0.01 0-inch 

machine slotted PVC screen from 108 to 128 feet bgs. The well screen was installed across the 

saturated zone-vadose zone interface, which was observed at a depth of approximately 110 feet 

bgs. The location of well MW -30 is shown on Figures 2 through 6. A boring/well construction 

log for MW-30 is included as Appendix A. 

MW-30 was installed as specified in the December 2012 work plan, with the following 

deviations that did not affect the proper construction of the monitor well: 

• The 8/16-grade silica sand pack was emplaced without the use of a tremie pipe due to the 
sand clogging the tremie pipe. 

• The annular space above the sand pack was sealed by gravity feeding bentonite chips due 
to a mechanical failure of the grout pump. 

Well MW -30 was developed by surging and purging until dry, allowing the well to 

recharge, and surging and purging until dry a second time. Approximately 20 gallons of water 

were produced from monitor well MW-30 during development. 

~TRC 
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A groundwater sample was collected from monitor well MW-30 after purging and 

stabilization of water quality parameters; the sample was submitted for laboratory analysis as 

specified in the work plan with the following deviations that did not affect the quality of the 

water sample: 

• MW-30 was sampled using a disposable polyethylene bailer instead of a stainless steel 
submersible pump and low-flow/low-stress methods due to time constraints imposed by 
shipping deadlines. The well will be sampled using a stainless steel submersible pump 
and low-flow/low-stress methods during future semi-annual groundwater monitoring 
activities. 

• Groundwater samples for analysis of metals (except mercury), anions, and total dissolved 
solids (TDS) were filtered with a 0.45-micron filter by the laboratory rather than in the 
field as stated in the work plan. 

A groundwater sample was also collected from MW-30 in August 2013 during semi­

annual groundwater monitoring activities using a stainless-steel submersible pump and low­

flow/low-stress methods. 

Groundwater samples were collected from four City of Lovington water supply wells 

(LW-9, LW-14, LW-16, and LW-18) on June 21, 2013, for laboratory analysis in accordance 

with the December 2012 work plan. Purge forms containing geochemical parameters recorded 

during city well sampling are provided in Appendix B. The locations of the City of Lovington 

water supply wells are shown on Figure 1. 

2.2 Field Investigation Analytical Results 

2.2.1 MW-30 

Laboratory analytical results of groundwater samples collected from monitor well MW-

30 in June 2013 and August 2013 indicate no COCs, including benzene and naphthalene, were 

detected at concentrations above WQCC Standard. The analytical results are summarized on 

Tables 1 and 2. The laboratory analytical report is presented in Appendix C. 

2.2.2 City of Lovington Wells 
Laboratory analytical results of groundwater samples collected from the four City of 

Lovington water wells indicated no COCs were detected above the WQCC Standards. The 

analytical results are summarized on Tables 1 and 2. The laboratory analytical report is presented 

in Appendix C. 
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2.3 File Review 
Historical release reports and environmental status reports were reviewed by TRC as part 

of source determination activities, as recommended by the OCD in their April 2013 response to 

the December 2012 work plan. TRC accessed OCD Online and reviewed available Release 

Notification and Corrective Action Forms (Form C-141) and Environmental Status Reports for 

Groundwater Discharge Permit GW-014. In addition, TRC reviewed available well permit 

details and Form C-141s for underground injection wells located at and near the refinery. 

(' TRC Project No. 196364 2-2 
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3.0 GROUNDWATER COC DISTRIBUTION 

Historical organic and inorganic groundwater analytical results, including the results of 

the February 2013 and August 2013 groundwater monitoring events, are presented in Tables 1 

and 2, respectively. The following COCs have been detected above the WQCC Standards over 

the past four monitoring events (i.e., since January 2012): 

• volatile organic compounds (VOCs): benzene and naphthalene; 

• anions: chloride, fluoride, nitrate-nitrite; 

• metals: manganese, barium, chromium, iron, uranium; and 

• TDS. 

Fluoride, chloride, chromium, and manganese have been identified as "indicator" COCs 

to support the source determination and background evaluation based on the following: 

• These COCs have a high frequency of WQCC Standard groundwater exceedances (with 
the exception of chromium); 

• The distribution of the WQCC Standard groundwater exceedances of these COCs 
encompass the majority of the affected groundwater area at the refinery; and 

• The distribution of these COCs in groundwater represents potential groundwater impacts 
from various suspected on-site sources (e.g., injection wells, cooling tower, refinery 
process area, etc.), suspected off-site sources (e.g., injection wells, oil wells, etc.), and/or 
naturally occurring background concentrations. 

The August 2013 results for fluoride, chloride, chromium, and manganese are presented 

in Figures 2, 3, 4, and 5, respectively. Maps for benzene and naphthalene are not provided 
because these COCs have not been detected above their WQCC Standards since July 2012 and 

February 2012, respectively. Maps for the remaining COCs (nitrate-nitrite, barium, iron, 

uranium, and TDS) are not provided because these COCs have a very low frequency of 

detections above the WQCC Standards and the distribution of these COCs is consistent with the 

extent of the "indicator" COCs as depicted on Figures 2 through 5. 

The natural groundwater flow direction of the uppermost groundwater-bearing unit 

(GWBU) beneath the refinery is to the southeast. Groundwater pumping from refinery water 

supply wells WW-East, WW-North, and WW-South for industrial use causes a cone of 

depression at the central portion of the refinery. Thus, groundwater flow at and near the refinery 

is towards the central portion of refinery, with the exception of the southeast comer of the 

refinery where groundwater flows to the southeast as this area is not affected by pumping. 
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Arrows depicting the general groundwater flow direction throughout the refinery are included on 

Figures 2 through 5. Additional details regarding groundwater production and use of refinery 

water supply wells WW-East, WW-North, and WW-South are provided in Section 4. 

The February and August 2013 groundwater monitoring results will be documented in the 

2013 Annual Facility-Wide Groundwater Monitoring Report to be submitted to OCD in early 

2014. 

CTRC Project No. 196364 3-2 
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4.0 SOURCE DETERMINATION AND BACKGROUND EVALUATION RESULTS 

The results of the field investigation, groundwater COC data review, and file review were 

evaluated with respect to the following objectives: (1) determine the potential source ofbenzene 

concentrations in monitor well MW -11, and (2) determine if groundwater COC concentrations at 

the refinery are representative of background conditions, other up gradient sources in the vicinity 

of the refinery, or operations at the NRC refinery. 

Historical spill incidents identified during the historical file review are shown on Figure 6 

and are summarized in Table 3. In general, historical releases at the refinery were minor and 

were addressed by NRC via recovery, excavation, and/or soil and groundwater assessment. 

Oil and gas production and produced-water injection wells located at or in the immediate 

vicinity of the refinery are shown on Figure 6 and are summarized on Table 4. Produced-water 

and/or crude oil releases have been documented associated with several injection wells at and 

near the refinery as shown on Figure 6. Several production/injection wells have been identified 

as potential sources of groundwater impacts at the refinery based on these releases. NRC does 

not own, operate, or maintain these oil and gas production or injection wells at or in the vicinity 

of the refinery; the majority of these wells are owned and operated by Chevron. 

Concentrations of anions and metals above WQCC Standards may be sourced from oil 

production and injection wells. Well completion records available on OCD Online indicate 

drilling pits located adjacent to the wells were used during drilling and well completion 

operations. Standard industry practice includes the use of production pits adjacent to the wells to 

temporarily store or dispose of produced water. Historically, drilling and production pits were 

unlined and buried after they were no longer needed. Unlined drilling and production pits could 

potentially be buried near each production and injection well. COCs from produced water and 
drilling fluids in these pits could have leached to groundwater. 

The active and former oil production and injection wells were installed between 1939 and 

1992 to produce oil or enhance oil production. Most of the wells that were drilled between 193 9 

and 1953 were originally installed as oil production wells and were later converted to injection 

wells to enhance oil production via water-flooding and dispose of produced water. The use of 

water-flooding and disposal of produced water through injection wells in the vicinity of the 

refinery has been documented since 1963. Upwelling of produced water via breached well 

casings and improperly plugged and abandoned wells could have resulted during the decades of 

water-flooding that occurred in or near the refinery. Upwelled produced water is a likely source 

of observed anion (chloride, fluoride, nitrate, nitrite, and sulfate) and metal (barium, iron, 

manganese, and uranium) concentrations above WQCC Standards in groundwater at the refinery. 
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Potential sources of VOC, anion, and metal concentrations above WQCC Standards have 

been identified based on refinery process knowledge and the distribution of groundwater COCs 

at and in the vicinity of the refinery. Waste water from the refinery may contain elevated 

concentrations of metals and anions, while elevated concentrations of VOCs can be sourced from 

the refinery process area and crude oil, diesel, and naphtha storage tanks. 

It should also be noted that anions and metals are naturally occurring and may be 

detected in New Mexico groundwater at concentrations above WQCC Standards. 

The locations of potential sources associated with operation of the refinery are identified 

on Figures 2 through 5, which depict the extent of the "indicator" COCs fluoride, chloride, 

chromium, and manganese. The following section summarizes the results of the source 

determination and background evaluation. 

4.1 NRC Lea Refinery Releases as Potential Sources 
The file review revealed 22 releases have occurred at the NRC refinery and reported to 

regulatory agencies. A summary of the releases, including the release date, type, volume, 

location, and remedial actions (if any) is provided in Table 3. The location and approximate 

extent of each release are shown on Figure 6. 

Release investigation results of the reported releases indicate that shallow soil (less than 

10 feet bgs) was the only environmental media in which COCs were present at concentrations 

above laboratory reporting limits. None of the releases indicated a potential impact to 

groundwater and the presence of dissolved-phase COCs in groundwater cannot be positively 

attributed to any of these releases. Further discussion of the potential for the documented releases 

at the refinery to have sourced groundwater COCs is provided below. Select releases are further 

discussed in Sections 4.2 through 4.6. 

4.1.1 Benzene in Monitor Well MW-11 
The historical file review revealed several releases in the immediate vicinity of monitor 

well MW-11 (spill numbers 4, 7, 8, 10, and 15) on Figure 6 and Table 3. These releases 
consisted of diesel (spill number. 15) and waste water (spill numbers. 4, 7, 8, and 10). The four 

waste water releases (total combined volume of 75 barrels) that occurred between August 2010 
and December 2011 are likely not the source of elevated benzene and naphthalene concentrations 

in MW -11 because benzene and naphthalene were detected above their WQCC Standards in June 

2009 and prior to these waste water releases. In addition, these releases occurred in close 

proximity to other monitor wells (MW-6, MW-8, MW-27, and MW-29), and benzene and 

naphthalene have never been detected at concentrations above the laboratory reporting limit in 

these wells. 
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Diesel released in February 2009 (spill number 15) is not believed to be the potential 

source of the benzene and naphthalene concentrations detected in MW -11. Laboratory analytical 

results of soil samples collected from borings installed within the footprint of the February 2009 

release indicated soil COCs (including benzene and naphthalene) were not present at 

concentrations above the laboratory reporting limit at depths greater than 1 foot bgs (diesel 

typically contains low levels of benzene). The source of benzene and naphthalene in well MW-

11 is likely associated with unidentified historical releases in the refinery process area as 

discussed in Section 4.2. 

4.1.2 Anions and Metals 
Waste water and cooling water have the potential to contain anions and metals. The file 

review revealed four waste water releases (designated as release numbers 4, 7, 8, and 10 on 

Table 3 and Figure 6) and one cooling water release (designated as release number 3) that have 

occurred within the central portion of the refinery and refinery process area. The waste water and 

cooling water releases occurred in or after 2010 while elevated chloride, manganese, and 

chromium have been detected at concentrations above WQCC Standards prior to 2010 and COC 

concentration trends at monitor wells within the central portion of the refinery and refinery 

process area (i.e., MW-8, MW-11, MW-13, MW-26) have remained stable. Therefore, these 

waste water and cooling water releases are not the likely sources of the chloride, chromium, and 

manganese in groundwater at the refinery. The fluoride distribution in groundwater was not 

consistent with any of the reported NRC releases. 

4.2 Refinery Process Area 
A table summarizing the monitor wells and groundwater COCs potentially associated 

with the refinery process area is presented below. 

Potentially Affected Wells 
COCs (WQCC Standard Exceedances 

since January 2012) 
MW-11 Benzene, Naphthalene 

MW-13 Benzene 

The refinery process area is located at the northwest portion of the refinery as shown on 

Figures 2 through 6. Benzene was detected at well MW-13 above the WQCC Standard at a 

concentration of 0.016 milligrams per liter (mg/L) in August 2010. Benzene and naphthalene 

were detected at well MW-11 above their WQCC Standards at respective concentrations of 7.8 

mg/L and 0.096 mg/L in February 2012. Both wells MW-11 and MW-13 are located southeast 

(downgradient) of the process area. The August 2010 MW-13 result and the February 2012 MW-

11 result represent notable increases as compared to the preceding concentrations at each well, 

thus indicating a potential upgradient source. 
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Well MW-30 was installed northwest (upgradient) of the refinery process area in June 
2013 to determine if the potential source of the benzene and naphthalene concentrations 

observed above WQCC standards during February and July 2012 was associated with the 

refinery process area or tanks located further to the northwest (upgradient). Laboratory analytical 

results of groundwater samples collected from well MW-30 in June 2013 and August 2013 

indicate no COCs, including benzene and naphthalene, were detected at concentrations above 

WQCC Standards. Based on the MW-30 analytical results and historical results from 

surrounding monitor wells, Tank 1201A (crude oil), Tank 1201B (crude oil), Tank 1201C (waste 

water), and Tank 1201D (waste water) are not the likely source of benzene and naphthalene 

previously detected in MW -11. Benzene and naphthalene have not been detected above the 

laboratory reporting limit in any of the wells located immediately downgradient of these tanks 

(MW-2, MW-4, MW-16, and MW-30). Unidentified historical releases within the refinery 

process area, located southeast (downgradient) of well MW-30, are the likely source of the 

benzene and naphthalene concentrations in monitor well MW -11 that exceeded WQCC 

Standards in February and August 2012. 

Benzene and naphthalene concentrations at monitor well MW -11 have decreased after 

reaching maximum concentrations in February 2012. Benzene concentrations have decreased at 
monitor well MW-13 after reaching a maximum concentration in August 2010 (naphthalene has 

not been historically detected at well MW -13). Benzene and naphthalene were not detected at 

wells MW-11 and MW-13 in February 2013 or August 2013. Regardless, the previous benzene 

and naphthalene concentrations detected at wells MW -11 and MW -13 were delineated by MW-

30 and MW-8 to the west and northwest, MW-27 and MW-29 to the east and northeast, MW-3 to 

the southwest, and MW-25 and MW-26 to the southeast. 

No additional source determination activities are needed associated with this potential 

source area based on the delineation of groundwater COCs above WQCC Standards and stable to 
decreasing COC concentration trends. 

4.3 Refinery Cooling Tower 
A table summarizing the monitor well and groundwater COC potentially associated with 

the refinery cooling tower is presented below. 

Potentially Affected Well 

MW-29 

COC (WQCC Standard 

Exceedances since January 2012) 

Chromium 

The cooling tower is located at the northern portion of the refinery as shown on Figure 5. 

Historical groundwater monitoring results indicate chromium concentrations above the WQCC 
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Standard at monitor well MW-29, located southeast (downgradient) of the cooling tower. 

Chromium concentrations at monitor well MW-29 are delineated by MW-2 to the northwest, 

MW -28 to the northeast, MW -11 to the southwest, and MW -27 to the southeast. Chromium 

concentrations have remained generally stable since the well was first sampled in August 2010. 

The use of chromate corrosion inhibitors, a potential source of chromium, by the previous 

refinery owner/operator (Southern Union Company) was discontinued in October 1981. Thus, 

the elevated chromium concentrations are likely the result of historical releases at the cooling 

tower by the Southern Union Company (i.e., NRC has not used chromate in the cooling tower). 

No additional source determination activities are needed associated with the chromium 

concentrations at well MW -29 based on the delineation of groundwater COCs. The extent of 

chromium concentrations in August 2013 is depicted on Figure 5. 

A "Predisposition Environmental Site Assessment" conducted by Pilko & Associates, 

Inc. on behalf of Southern Union Company in 1988 recommended soil and groundwater 

sampling at and in the vicinity of the cooling tower. Soil and groundwater sampling conducted in 

November 1988 indicated the presence of chromium and zinc-impacted shallow soil in the 
vicinity of the cooling tower (no groundwater impacts were indicated); the results were 

documented in the November 1989 Environmental Sampling and Testing of Soils and 

Groundwater at Selected Locations report by Pilko & Associates, Inc. It was determined that 

periodic historical spills of the chromate corrosion inhibitor from the cooling tower were the 

likely source of the impacted soils. Further soil investigation of the cooling tower area and 

recommendations for excavation of impacted soils were documented by Reed & Associates, Inc. 

in the August 1989 Closure Plan, Southern Union Company, Lea Refinery, New Mexico, Cooling 

Tower Area. A total of 1,547 cubic-yards of impacted soils were excavated from March to 

October 1990 and the results were reported by Geraghty & Miller, Inc. in the October 1990 

Cooling Tower Supplemental Remedial Report. The excavation was backfilled with red clayey 

soils, which are currently evident in the vicinity of the cooling tower. No additional investigation 
or response actions associated with historical cooling tower releases are needed. 

As documented in the July 20, 2013, letter entitled April 2012 Cooling Tower Release 

Soil Investigation, 10 barrels of cooling water were released from the cooling tower on April 30, 

2012. Release investigation activities conducted by NRC personnel in January 2013 and by TRC 
in June 2013 indicated the presence of chloride and sulfate concentrations in shallow soil (0 to 1 

foot below ground surface [bgs]) above New Mexico Environment Department (NMED) soil 

screening levels (SSLs). As requested by OCD in their August 20, 2013, electronic mail 

message, NRC will conduct additional investigation activities in early 2014 to delineate the 

extent of soils affected by the April 2012 release. Response actions (e.g., soil excavation and off­

site disposal) will be conducted based on the results of the additional investigation activities. 
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4.4 Refinery Waste Water Separator/Reverse Osmosis Unit 
A table summarizing the monitor wells and groundwater COCs potentially associated 

with the refinery waste water separator and reverse osmosis (RO) unit is presented below. 

Potentially Affected Wells 
COCs (WQCC Standard 

Exceedances since January 2012) 

MW-1 Manganese 

MW-6 Manganese, Iron 

The waste water separator and RO unit are located at the northwest portion of the refinery 

as shown on Figure 4. It is possible historical leaks from the waste water separator and RO unit 

have sourced anions and metals in groundwater. NRC emptied, cleaned, and sealed and waste 

water separator system in 2003 following indications of potential releases prior to 2003. 

Historical groundwater analytical results indicate the presence of manganese and/or iron 

concentrations above their WQCC Standards in wells MW -1 and MW -6, which are located in the 

immediate vicinity of the waste water separator and RO unit. 

Concentrations of manganese above WQCC Standards at wells MW -1 and MW -6 are 

delineated by MW-4 to the northwest, MW-29 to the northeast, MW-10 to the southwest, and 

MW -9 to the southeast. Elevated concentrations of iron at well MW -6 are delineated by MW -1 

to the northwest, MW -11 to the northeast, MW -1 0 to the southwest, and MW -9 to the southeast. 

Manganese and iron concentrations have remained generally stable in wells MW -1 and MW -6. 

No additional source determination activities are needed associated with the elevated COC 

concentrations at or down-gradient of the waste water separator and RO unit based on the 

delineation of groundwater COCs above WQCC Standards and stable to decreasing COC 

concentration trends. The extent of the August 2013 manganese concentrations is depicted on 

Figure 4. 

4.5 Chevron Injection Wells LSAU-9 and LPU-22 
A table summarizing the monitor wells and groundwater COCs potentially associated 

with the Chevron injection wells LSAU-9 and LPU-22 is presented below. 

Potentially Affected Wells 
COCs (WQCC Standard 

Exceedances since January 2012) 

MW-11 Manganese, Barium, Iron, Uranium 

MW-13 Manganese, Chloride, TDS 

MW-25 Chloride, Nitrate-Nitrite, TDS 

MW-27 Chloride, TDS 
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Chevron produced-water injection wells LSAU-9 and LPU-22 are located at the northern 
portion of the refinery as shown on Figures 3 and 4. Injection wells LSAU-9 and LPU-22 are not 

owned, operated or maintained by NRC. The injection well details are presented on Table 4 and 

are summarized as follows: 

• Well LSA U -9 was installed in 193 9 as an oil production well and was converted to a 

produced-water injection well in 1963. The well was plugged and abandoned by 

Chevron in 2007. 

• Well LPU-22 was installed in 1952 as an oil production well and was converted to a 

produced-water injection well in 1991. The well was plugged and abandoned by 

Chevron in 2008. 

While there are no known releases from injection wells LSAU-9 and LPU-22, production 

and injection wells are potential sources of elevated concentrations of anions and metals in 

groundwater as discussed in Section 4.0. The distribution of anion and metal concentrations in 

groundwater above WQCC Standards is consistent with a source at or near injection wells 

LSAU-9 and LPU-22 as shown on Figures 3 and 4. 

There were several minor NRC releases in the vicinity of injection wells LSAU-9 and 

LPU-22, including the August 2010 crude oil and waste water release (spill number 10 on Figure 

6 and Table 3) and the July 2008 caustic release (spill number 16 on Figure 6 and Table 3). 

However, these releases were addressed by NRC via free liquid removal, soil excavation, and 

subsequent assessment (i.e., soil sampling) indicated no additional response actions were 

necessary based on the absence of soil COC concentrations above OCD remediation action 

levels (RALs) and NMED SSLs. The release and response details are summarized on Table 3, 

while the release locations are depicted on Figure 6. 

Historical groundwater analytical results indicate the presence of manganese, chloride, 
barium, iron, uranium, nitrate-nitrite, and/or TDS concentrations above their WQCC Standards 

in wells MW-11, MW-13, MW-25, and MW-27. Well MW-11 is located immediately west of 
injection wells LSAU-9 and LPU-22, while wells MW-13, MW-25, and MW-27 are located 

southeast (downgradient) of injection wells LSAU-9 and LPU-22. It should be noted that barium 

and uranium have only been detected above their WQCC Standard in one sample since 

monitoring was commenced at the refinery in June 2009 (both exceedances were reported at 

MW-11- barium in February 2012 and uranium in July 2012). 

Concentrations of manganese, chloride, barium, iron, uranium, nitrate-nitrite, and TDS 

above WQCC Standards at wells MW-11, MW-13, MW-25, and MW-27 are delineated by MW-

29 to the northeast, MW-26 to the east, MW-30 to the northwest, and MW-8 and MW-18 to the 

southwest. Elevated chloride and TDS concentrations extend to the water supply well cone of 
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depression to the southeast. The COC concentrations at wells MW-11, MW-13, MW-25, and 

MW-27 have generally remained stable to decreasing. No additional source determination 

activities are needed associated with the elevated COC concentrations at or downgradient of 

injection wells LSAU-9 and LPU-22 based on the delineation of groundwater COCs above 

WQCC Standards and stable to decreasing COC concentration trends. The extent of the August 

2013 chloride concentrations is depicted on Figure 3, while the extent of the August 2013 

manganese concentrations is depicted on Figure 4. 

4.6 Chevron Injection Wells LSAU-13 and LPU-33 and November 2005 Chevron 
Release 
A table summarizing the monitor wells and groundwater COCs potentially associated 

with the Chevron injection wells LSAU-13 and LPU-33 and the November 2005 Chevron 

release is presented below. 

Potentially Affected Wells COCs (WQCC Standard 
Exceedances since January 2012) 

MW-19 Chloride, TDS 

MW-23 Chloride, TDS 

WW-South Chloride, TDS 

Chevron produced-water injection wells LSAU-13 and LPU-33 are located at the 

southwestern portion of the refinery as shown on Figure 3. Injection wells LSAU-13 and LPU-33 

are not owned, operated or maintained by NRC. The injection well details are presented on Table 
4 and are summarized as follows: 

• Well LSAU-13 was installed in 1939 as an oil production well and was converted to a 

produced-water injection well in 1991. The well was plugged and abandoned by 

Chevron in 2011. 

• Well LPU-33 was installed in 1953 as an oil production well and was converted to a 

produced-water injection well in 1966. The injection well is active. 

Production and injection wells are potential sources of anions and metals in groundwater 

as discussed in Section 4.0. On November 28, 2005, an unknown volume of produced-water was 

released by Chevron at and southwest of injection well LPU-33 at the refinery (spill number 26). 

The release covered an area of approximately 16,300 square feet. It is unknown if Chevron 

conducted response or assessment activities following the release. The distribution of 

concentrations of anions in groundwater above WQCC Standards at the southwest portion of the 

refinery is consistent with a source at or near injection wells LSAU-13 and LPU-33, the location 
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of the November 2005 Chevron release, and other production and injection wells west-southwest 
of the refinery as shown on Figure 3. 

Historical groundwater analytical results indicate the presence of chloride and TDS 

concentrations above their WQCC Standards in monitor wells MW -19 and MW -23 and refinery 

supply well WW-South. Wells MW-19, MW-23, and WW-South are located north and northwest 

(downgradient) of injection wells LSAU-13 and LPU-33. Elevated concentrations of chloride 

and TDS at wells MW-19, MW-23, and WW-South are delineated by MW-18 to the northwest, 

MW-24 to the northeast, and MW-20 and MW-21 to the southeast. Delineation is not provided to 

the west-southwest because the sources of the elevated chloride and TDS concentrations are 

located near the refinery boundary (injection wells LSAU-13 and LPU-33 and November 2005 

Chevron release) and beyond the refinery boundary to the southwest (other off-site production 

and injection wells). 

The COC concentrations at wells MW-19, MM-23, and WW-South have generally 

remained stable. No additional source determination activities are needed associated with the 

elevated COC concentrations at or downgradient of injection wells LSAU-13 and LPU-33 based 

on the delineation of groundwater COCs above WQCC Standards and stable to decreasing COC 

concentration trends. The extent of the August 2013 chloride concentrations is depicted on 

Figure 3. 

4.7 Upgradient Off-Site Source Determination/Background Evaluation 
A table summarizing the monitor wells and groundwater COCs potentially associated 

with background concentrations or up gradient off-site sources is presented below. 

Potentially Affected Wells 
COCs (WQCC Standard 

Exceedances since January 2012) 

MW-3 Fluoride 

MW-9 Fluoride 

MW-15 Chloride 

MW-19 Chloride, TDS 

MW-24 Fluoride 

MW-28 Fluoride 

As discussed above in Section 2.2.2, groundwater analytical results from four upgradient 

City of Lovington water supply wells indicated no COCs were detected above the WQCC 

Standards and no upgradient sources could be positively identified based on the analytical data. 

The City of Lovington wells are screened in the uppermost GWBU, but the screened intervals 

are longer (160 to 190 feet in the city water supply wells, compared to 20 to 30 feet in the 
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refinery monitor wells) and extend deeper (240 to 260 feet deep in the city water supply wells, 
compared to 100 to 130 feet deep in the refinery monitor wells) than the refinery monitoring 

wells. COCs may be diluted in the water supply wells due to screened interval across multiple 

GWBUs and the high pumping rates, as compared to the NRC monitor wells. Therefore, the City 

of Lovington water supply well samples may not be representative of the shallow groundwater 

zone sampled at the refinery, and upgradient sources may exist that are not detected by sampling 

the city water supply wells. 

Groundwater flows radially to the central portion of the refinery as shown on Figures 2 

through 5 due to groundwater pumping from the three refinery water supply wells; however, 

natural groundwater flow is to the southeast. WQCC Standard exceedances of chloride and TDS 

in up gradient perimeter wells MW -15 and MW -19 and fluoride in up gradient perimeter wells 

MW-24 and MW-28 are strong indicators that naturally occurring concentrations above WQCC 

Standards and/or off-site sources are contributing to the presence of COCs in groundwater at the 

refinery. 

Fluoride has been historically detected above WQCC Standard of 1.6 mg/L at wells MW-

3 and MW-9, located at the north-central portion of the refinery. Fluoride concentrations above 

the WQCC Standard at wells MW-3 and MW-9 are also attributed to naturally occurring 

concentrations based on the following: 

• Fluoride is a naturally occurring anion that is present in groundwater at detectable 

concentrations throughout New Mexico. According to the NMED website 

(http://www.nmenv.state.nm.us/dwb/contaminants/Fluoride.htm), "there are many 

areas of New Mexico with high levels of fluoride in groundwater." As indicated by 

the December 2007 NMED map entitled, Fluoride Impacted Public Water Systems -

Wells, Springs, and Infiltration Galleries, fluoride concentrations routinely range 

from 4 to 25 mg/L across New Mexico, including the southeastern portion of the 
state. The reported concentrations at wells MW-3 and MW-9, which have historically 

ranged from 1.11 to 3.38 mg/L, are well below the referenced statewide 

concentrations. 

• The only other refinery wells with historical fluoride concentrations above the 

WQCC Standard are upgradient perimeter wells MW-24 and MW-28. The reported 

concentrations at wells MW -3 and MW -9 are similar to those reported at up gradient 

perimeter wells MW -24 and MW -28, which is a strong indicator that naturally 

occurring concentrations above (or off-site sources) are contributing to fluoride 

concentrations at the refinery. 

(! TRC Project No. 196364 4-10 



Refinery Investigation Report 
Navajo Refining Corporation- Lea Refining Facility December 2013 

• The absence of other COCs above WQCC Standards in wells MW-3 and MW-9 
indicates the fluoride concentrations are naturally occurring rather than sourced from 

the refinery (i.e., a refinery leak or spill would likely source other anions and metals). 

• There is no known source of fluoride at the refinery. 

The presence of fluoride concentrations above the WQCC Standard in wells MW-3 and 

MW -9 and not at other interior refinery wells may be due to a localized geologic condition that 

increased the fluoride concentrations at wells MW -3 and MW -9. The extent of the August 2013 

fluoride concentrations is depicted on Figure 2. 

Potential COC sources from historical and current oil and gas operations exist on all sides 

of the refinery, as follows: 

• Active and former oil production and water injection wells; 

• Former drilling and production pits; and 

• Injection of produced water for disposal or enhanced oil recovery (i.e., water­
flooding). 

Production and injection wells are potential sources of anions and metals in groundwater 

as discussed in Section 4.0. Numerous active and former oil production and water injection wells 

are located immediately upgradient and crossgradient of the refinery, as shown on Figure 6. A 

summary of each production and injection well located within or around the perimeter of the 
refinery is provided in Table 4. 

Chevron production wells LPU-87 and LSAU-76 are located off-site along the northern 

property boundary of the refinery and immediately north (upgradient) of well MW -15. Chevron 

injection wells LPU-14 and LSAU-4 are located approximately 300 feet and 650 feet north of 
LPU-87, respectively. These wells are not owned, operated or maintained by NRC. The injection 

and production well details are presented on Table 4 and are summarized as follows: 

• Wells LPU-87 and LSAU-76 were installed in 1991 and 1992, respectively, and are 
temporarily abandoned and inactive. 

• Well LSAU-4 was originally installed as production well in 1939 and was converted 

to an injection well in 1963. The well was plugged and abandoned in 2012. 

• Well LPU-14 was installed in 1953 and was converted to an injection well in 1991. 

The well is currently active. 

A file review of these four wells revealed a release occurred near LPU-87 in May 2007 

after a steel surface pipe failed due to corrosion. A total of 6 barrels of crude oil and produced 
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water were released, affecting an approximate surface area of 3,900 square feet (spill number 
24). Free standing liquid was removed with a vacuum truck and soil samples were collected from 

0 to 1.5 feet bgs for laboratory analysis. Analytical results indicated no COCs, including 

chloride, were detected above the laboratory reporting limit. 

There are no known releases from injection wells LSAU-4 or LPU-14, but they have 

been identified as potential sources of chloride concentrations in downgradient monitor well 

MW-15. Well LSAU-4 was an active injection well for over 40 years and LPU-14 has been an 

active injection well for 22 years. 

The active and former oil production and water injection wells were installed between 
1939 and 1992 to produce oil or enhance oil production from the Lovington Abo, Lovington 

Paddock, or the Lovington San Andres units. Each of these wells, particularly those located the 

northeast, north, northwest, and west of the refinery, are potential sources for the COCs observed 

in groundwater at the refinery. Each well could serve as a conduit for surface contamination to 

move into the subsurface or for cross-contamination between hydrogeologic units. 
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5.0 RISK ASSESSMENT 

Groundwater is currently pumped from refinery water supply wells WW-East, WW­

North, and WW-South for use in refinery restrooms (for hand washing and toilets) and safety 

showers. No groundwater is used for drinking or cooking purposes. Water supply holding tank 

Tank 1210 stores water pumped from water supply wells WW-North, WW-South, and WW­

East. Water supply well WW-East is the primary source of refinery water supply (i.e., the well 

operates approximately 70 to 80 percent of the time) and water supply wells WW-North and 

WW-South are used to supplement well WW-East (i.e., WW-North and WW-West each operate 
only 10 to 15 percent of the time). 

NRC is committed to protecting the safety of refinery workers and prohibits the use of 

refinery groundwater for drinking or cooking purposes. Signs are posted in the bathrooms and at 

the safety showers to notify refinery workers that drinking of the water is prohibited. NRC has 

collected groundwater samples from water supply well WW-East and water supply holding tank 

Tank 1210 on a monthly basis from August 2012 to July 2013 (except for January 2013 because 

Tank 1210 and well WW-East were not in operation) to evaluate the potential risk associated 
with use of the water in refinery restrooms and safety showers. Samples were analyzed for the 

Skinner List COCs, which is a list of COCs associated with refinery operations as developed by 

the United States Environmental Protection Agency (US EPA). Monthly sampling of Tank 1210 

ceased after July 2013 as the tank was temporarily taken out of service for maintenance and 

remains out of service. Samples were not collected from WW-East in August 2013 and 

September 2013 as the well was not in service during this time. 

To further protect refinery workers, a human-health risk evaluation was completed in 

order to assess reasonable and potential groundwater exposure pathways for refinery workers and 

determine chemical-specific concentrations in groundwater (risk-based remediation goals) that 

provide an acceptable level of protection for human health for each exposure pathway. Historical 
and future groundwater analytical results collected from refinery water supply wells are 

compared to these risk-based remediation goals to ensure refinery workers' health is protected. 

5.1 Risk-Based Remediation Goals 
Risk-based remediation goals (RBRGs) define chemical-specific, medium-specific 

concentrations that provide an acceptable level of protection for human health in a defined 

exposure scenario. RBRGs for groundwater at the refinery were determined in accordance with 

the NMED Risk Assessment Guidance for Site Investigations and Remediation (updated June 

2012) for each COC assuming a refinery worker who comes into contact with groundwater used 

in refinery restrooms, safety showers, and eye wash stations. 
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The calculation of the RBRGs compares current human toxicity values with exposure 

factors as defined below to estimate contaminant concentrations in the respective medium that 

are considered to be protective of human health exposures over the estimated period of the 

exposure event (and, in the case of carcinogenic effects, over the course of a lifetime). Each 

RBRG represents the concentration of a chemical in the given exposure scenario corresponding 

to a fixed level of risk (i.e., an excess lifetime cancer risk of one in one hundred thousand, or lE-

05) or hazard (i.e., a non-cancer hazard quotient of 1 ). If a chemical has been shown to be 

associated with cancer and non-cancer effects, a medium-specific concentration considered 

health protective of each endpoint was calculated. Supporting documentation for the derivation 

of the RBRGs (risk calculation workbook) is presented as Appendix D. 

5.2 Pathway Completeness Determination 
Groundwater use from refinery water supply wells is limited to process water for refinery 

operation, as well as use in restrooms, safety showers, and eye wash stations. The potential for 

refinery workers to be exposed to COCs from groundwater is applicable to both current and 
future exposure scenarios. The complete exposure pathways identified for the refinery workers 

are inhalation, incidental ingestion, and dermal contact with groundwater, which would most 

likely happen while refinery workers are using the restroom during the workday, including 

washing up at the end of their shift. Eye exposure to groundwater could potentially occur when 

using an emergency eye wash station; however, this specific scenario would only occur under 

emergency/first aid situations, which is not a daily or repetitive activity, such as hand washing. 

Therefore, eye wash exposure to groundwater was not quantitatively evaluated in the calculation 

ofRBRGs. 

5.3 Calculations of RBRGs for Non-Potable Use Groundwater 
A site-specific set of non-potable use groundwater RBRGs for COCs in groundwater 

were calculated for the above exposure scenarios. The RBRGs are supported by a series of 
mathematical models that utilize input assumptions to account for the uptake of chemicals from 

all exposure pathways (i.e., inhalation, ingestion, and dermal exposures) for each COC in the 

groundwater. Equations for each pathway are listed as follows and the summary of exposure 

assumptions for each pathway is presented in detail in Appendix D-1. 

5.3.1 Calculation of Intake via Inhalation 
Development of the RBRG for the inhalation pathway used a single volatilization 

constant (K) of 0.5 liters per cubic meter (L/m3)to address the groundwater-to-air pathway for 

volatile contaminants as recommended in NMED's 2012 Risk Assessment Guidance for Site 

Investigations and Remediation (NMED, 2012). Volatile contaminants are considered those 

chemicals with a minimum Henry's Law constant of lE-05 standard atmosphere cubic meter per 

mole (atm-m3/mole) and a maximum molecular weight of 200 grams per mole (g/mole) 
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(USEPA, 2013). The model has been modified to define the relationship between the 

groundwater concentration and the average concentration of the volatilized contaminant in air for 

typical use (e.g., restroom use). The carcinogenic and noncarcinogenic equations for the 

inhalation pathway are as follows: 

Equation 1. Inhalation Exposures from non-potable water 

RBRGinh <cl = 
TRcxAT 

EF X ED X ET X IUR X K X 1 ,000 

RBRGinh (nc) = 
THQncxAT 

EF X ED X ET X (1/RjC) X K 

where: 

Parameter Definition 

RBRGinh (cl = 
Risk-Based Remediation Goal (cancer), Inhalation 
(mg/L) 

RBRGinh(nc) = 
Risk-Based Remediation Goal (noncancer), inhalation 
(mg/L) 

TRc = Target Risk (cancer) 

THQnc = Target Hazard Quotient (noncancer) 

ATe= Averaging Time, carcinogens (days) 

AT nc = Averaging Time, noncarcinogens (days) 

EF = Exposure Frequency, worker (day/year) 

ED = Exposure Duration (years) 

ET = Exposure Time (0.5 hours I 24 hour day) 

IUR = Inhalation Unit Risk (!lg/m3r1 

NC = Reference Concentration (mg/m3
) 

K = Andelman Volatilization Factor (Lim3
) 

chemical-specific 

chemical-specific 

lE-05 

1 

25,550 

9,125 

250 

25 

0.5/24 

chemical-specific 

chemical-specific 

0.5 

The chemical-specific information (including toxicity information) 1s presented m 

Appendix D-2. 

5.3.2 Calculation of Intake via Ingestion 
Groundwater use is limited to production use, restrooms, safety showers, and eye wash 

stations and it is not used for drinking. Therefore, exposure to contaminants in the groundwater 

may occur via incidental ingestion due to splashing during routine activities (e.g., cleaning 

activities, restroom use, etc.). The carcinogenic and noncarcinogenic equations for this pathway 

are as follows: 
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Equation 2. Ingestion Exposures from non-potable water 

RBRGing(el = 
TRc X AT 

EF x CSF x IRW 

RBRGing (ne) = 
THOne X BW X AT 

EF X ED X (1/~/Do) X IRW 

where: 

Parameter Definition 
RBRGing(e) = Risk-Based Remediation Goal (cancer), Ingestion (mg/L) 

RBRGing(ne) = Risk-Based Remediation Goal (noncancer), Ingestion (mg/L) 

TRc = Target Risk (cancer) 

THOne= Target Hazard Quotient (noncancer) 

BW = Body W eight,adult (kg) 

ATe= Averaging Time, carcinogens (days) 

AT ne = Averaging Time, noncarcinogens (days) 

EF = Exposure Frequency, worker (day/year) 

ED = Exposure Duration (years) 

CSF = Oral Cancer Slope Factor (mg/kg-dayr' 

RJD
0 

= Oral Reference Dose (mg/kg-day) 

IRW = Water Ingestion Rate (Liday) 

December 2013 

Input 
chemical-specific 

chemical-specific 

1E-05 

1 

70 

25,550 

9,125 

250 

25 

chemical-specific 

chemical-specific 

0.168 

The incidential ingestion rate of 0.168 liters per day (Liday) is based on USEPA's 2011 

Exposure Factors Handbook (USEPA, 2011), as shown in Appendix D-1 based on USEPA's 

recommended values for water ingestion while swimming, mean value of 0.021 liters per hour 

Llhr x 8 hours per day (hr/d) = 0.168 Lid. Chemical-specific information (including toxicity 

information) for the incidental ingestion pathway is presented in Appendix D-2. 

5.3.3 Calculation of Intake via Dermal Exposure 
Dermal contact with groundwater is evaluated using USEPA's Risk Assessment 

Guidance for Superfund, PartE (USEPA, 2004), specifically, Equation 3.1 from RAGS, PartE, 

which is presented below: 
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Equation 3. Dermal Absorbed Dose- Water Contact 

DAD = [DAevent x EV xED x EF x SA} I [BW x AT} 

Parameter Definition Input 
DAD= Dermally Absorbed Dose (mglkg-day) calculated 

DAevent = Absorbed dose per event (mglcm2-event) chemical-specific 

SA= Skin surface area available for contact ( cm2
) 4,980 

EV= Event frequency (events/day) 1 

EF= Exposure frequency (day/year) 250 

ED= Exposure duration (years) 25 

BW= Body weight (kg) 70 

ATe= Averaging Time, carcinogens (days) 25,550 

ATnc= Averaging Time, noncarcinogens (days) 9,125 

In order to calculate the DAD factor, the absorbed dose per event (DAevent) must be 

calculated for each COC. The DAevent is calculated using inputs and equations found in 

USEPA's RAGS PartE Spreadsheets for Organics and Inorganic Chemicals in Water (USEPA, 

2004). The chemical-specific inputs and resulting DAevent values are summarized on Appendix 

D-3. Once the DAD values are calculated for each COC, the dermal contact with groundwater 
RBRGs can be calculated using the Equations below: 

Equation 4. Dermal Contact, RBRG Calculations 

RBRGcter (c) = TRc 

DAD X (CSF/GIABS) X CF 

RBRGcter(nc) = 
THOne 

DAD x (1/R.fDox GIABS) x CF 

where: 

Parameter Definition 
RBRGcter(c) = Risk-Based Remediation Goal (cancer), Dermal(mg/L) 

RBRGcter(nc) = Risk-Based Remediation Goal (noncancer), Dermal(mg/L) 

TRc = Target Risk (cancer) 

THOne= Target Hazard Quotient (noncancer) 

CF = Conversion factor (Licm3
) 

CSF = Oral Cancer Slope Factor (mglkg-dayr1 

R.fDo = Oral Reference Dose (mg/kg-day) 

GIABS = Fraction absorbed in gastrointestinal tract (unitless) 

(' TRC Project No. 196364 
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According to USEPA RAGS PartE (2004), COCs are assessed when the dermal pathway 

contributes more than 10% ofthe oral pathway, which is provided in Appendix D-4. 

5.3.4 Calculation of Final Risk-Based Remediation Goals 
Once RBRGs have been calculated for each exposure pathway, they are combined using 

the following formulas for cancer and non-cancer endpoints: 

Equation 5. RBRGs for non-potable water 

RBRG<cl = -------------­
RBRGinh(cl + RBRGing(cl + RBRGcter(cl 

RBRG(ncl = -------------­
RBRGinh(ncl + RBRGing(nc) + RBRGcter(nc) 

The final RBRG is the lower of the cancer and non-cancer endpoints. A summary of the 

groundwater RBRGs protective of non-potable use by a refinery worker is provided in Appendix 

D-4. The final RBRGs can be used to compare against groundwater data to identify whether 

groundwater conditions may pose an unacceptable health risk to a refinery worker. 

5.4 Human-Health Risk Evaluation Results 
A comparison of final RBRGs and laboratory analytical results of groundwater samples 

collected from refinery water supply wells WW-East, WW-North, and WW-South and water 

supply holding tank Tank 1210 is provided in Tables 5 and 6. No COCs have been detected at 

concentrations above the RBRGs in any of the samples collected to date. Therefore, refinery 

workers are protected from potential health risks associated with inhalation, incidental ingestion, 

and dermal exposure during the current uses of groundwater at the refinery (restrooms, safety 

showers, and eye wash stations). Future groundwater samples collected from the water supply 

wells and Tank 1210 will compared to the RBRGs to ensure future protection of refinery 

workers. In addition, the RBRGs will be reevaluated if any changes to the use of groundwater at 

the refinery are proposed. 

C TRC Project No. 196364 5-6 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The results of the field investigation, groundwater COC data review, and file review were 

evaluated with respect to the following objectives: (1) determine the potential source of benzene 

concentrations in well MW -11, and (2) determine if groundwater COC concentrations at the 

refinery are representative of background conditions, other upgradient sources in the vicinity of 

the refinery, or operations at the NRC refinery. The following summarizes the results of the 

source determination and background evaluation: 

• Laboratory analytical results of groundwater samples collected from recently installed 

well MW -30 indicate no COCs, including benzene and naphthalene, were detected at 

concentrations above WQCC Standards. Based on the MW-30 analytical results and 

historical results from surrounding monitor wells, unidentified historical releases at the 

refinery process area are the most likely source(s) of benzene and naphthalene 

concentrations in well MW-11 that exceeded the WQCC Standards in February and 

August 2012. Benzene and naphthalene concentrations in well MW-11 were below 

WQCC Standards in February and August 2013. 

• The file review indicated 22 releases have occurred at the refinery since 2001 and have 

been reported to the regulatory agency. Release response and assessment activities 

indicate that surface soil was the only environmental media in which COCs were present 

at concentrations above laboratory reporting limits. None of the releases indicated a 

potential impact to groundwater. No additional source determination or groundwater 

investigation activities are needed associated with these potential sources. 

• Potential sources of VOCs, anions, metals, and TDS at the refinery include the refinery 

process area, cooling tower, and waste water separator and RO unit. The WQCC 

Standard exceedances in groundwater associated with these potential sources have been 

delineated within the refinery boundaries. No additional source determination or 

groundwater investigation activities are needed associated with these potential sources. 

• Potential on-site and off-site (upgradient) sources of anions, metals, and TDS not 

associated with the NRC refinery include oil production wells, produced water injection 

wells, and produced water releases. The WQCC Standard exceedances associated with 

these non-NRC refinery sources have been delineated within the refinery boundaries with 

the exception of chloride and TDS concentrations in upgradient perimeter monitor well 

MW-19. No additional source determination or groundwater investigation activities are 

needed associated with these sources. 

• Groundwater analytical results from four upgradient City of Lovington water supply 

wells indicated no COCs were detected above the WQCC Standards and no upgradient 

(! TRC Project No. 196364 6-1 
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sources could be positively identified based on the analytical data. However, the City of 
Lovington water supply well samples may not be representative of the uppermost GWBU 

being assessed by NRC at the refinery due to different well construction (the water 

supply wells are screened over a longer and deeper zone than the monitor wells). Anions, 

metals, and TDS are naturally occurring and may be detected in New Mexico 

groundwater at concentrations above WQCC Standards. 

• The distribution of "indicator" groundwater COC concentrations above WQCC Standards 

indicates the following: 

o Fluoride was detected above the WQCC Standard in wells MW-3, MW-9, MW-

24, and MW -28 due to off-site sources and/or background concentrations. 

o Chloride was detected above the WQCC Standard in wells MW-15, MW-19, 

MW-23, and WW-South due to off-site sources and/or background concentrations 

and in wells MW-13, MW-25, and MW-27 due to potential non-NRC source 

areas at the refinery. 

o Manganese was detected above the WQCC Standard in wells MW-11 and MW-

13 due to potential non-NRC source areas at the refinery and in wells MW-1 and 

MW -6 due to potential on-site refinery source areas (i.e., waste water separator 

and RO unit). 

o Chromium was detected above the WQCC Standard in well MW-29 due to a 

potential on-site refinery source area (i.e., cooling tower). 

No further source investigation activities are needed based on the results of the 

investigation and evaluation. The current groundwater flow regime towards to central portion of 

the refinery (i.e., the groundwater cone of depression) and the distribution of dissolved-phase 
COCs in groundwater indicate COCs are not migrating off-site and no additional groundwater 

delineation is needed. 

The human-health risk evaluation indicated refinery workers are protected from potential 

health risks associated with inhalation, incidental ingestion, and dermal exposure during current 

use of groundwater at the refinery (restrooms, safety showers, and eye wash stations). Future 

groundwater samples collected from the water supply wells and Tank 1210 will be compared to 

the RBRGs to ensure future protection of refinery workers. The RBRGs will be reevaluated if 

any changes to the use of groundwater at the refinery are proposed. Samples will be collected 

from refinery water supply well "WW-East" and Tank T-1210 on a quarterly basis (pending 

operational status ofWW-East and Tank T-1210) for laboratory analysis of skinner list COCs. 
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TABLES 



Table I. Organic Constituent Concentrations in Groundwater, Navajo Refining Company, Lea Refinery, Lovington, NM 

07127!12 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 
02;27!13 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 
08/21/13 <0.0050 <0.0050 <0.0050 <0.015 ' <0.0050 <0.00020 <0.00020 <0.00020 

MW-2 06/22/09 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
01/19/10 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
08116/10 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
03/03/11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 I <0.00020 <0.00020 
07114/11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 , <0.00020 I <0.00020 <0.00020 
01/30/12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <o.ooo:io ' <o.ooo2o 

1 

<0.00020 <0.00020 
07!24;12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 ! <0.00020 . <0.00020 <0.00020 <0.00020 
02119/13 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 <0.00020 0.00022 
0820/13 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 : <0.00020' <0.00020 <0.00020 

MW-3 06 116;09 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
01-l4il0 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 

(duplicate) Old4/10 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
08/19110 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
02/24/11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
07,}51}} <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <o.ooo2o , <o:ooo2o : <0.00020 <0.00020 I -- , 
01 '30!12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 • <0.00020 <0.00020 <0.00020 
07/25/12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
02127113 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
08/22!13 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020: <0.000~0 i <0.00020 <0.00020 

MW-4 06116'09 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
01!13/10 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
08il9/IO <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
02/28/11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0 00020, <0.00020 <0.00020 ,. 
07115/11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 0.00044 0.00044 <0.00020 <0.00020 
01/30!12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 j <0.00020 <0.00020 <0.00020 
07/24112 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 : <0.00020 <0.00020 <0.00020 <0.00020 
02;21;13 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020; <0.00020 <0,00020 1 <0.00020 <0.00020 
08/20!13 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 ' <0.00020 <0.00020 

MW-5 06/16/09 <0.0050 <0.0050 
01/18/10 <0.0050 <0.0050 
08/20/10 <0.0050 <0.0050 <0.00020 
02/28!11 <0.015 <0.00020 
07119111 <0.015 <0.00020 

<0.015 
<0.015 
<0.015 

02/21!13 <0.015 <0.0050 
08/20/13 <0.015 <0.0050 <0.00020 
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(duplicate) 

MW-7 

MW-8 

MW-9 

MW-10 

08119;10 
03/01111 
07/20'11 
02!02, 12 
07/24112 
02!27;13 
02/27;13 
08/21/13 

06/19,09 
02/02110 
08/18.10 
03 01111 
07120111 
02/02;12 
07/27112 
02127;13 
08121113 

06118109 
01118110 
08/18;1 0 
02/25,11 
07119111 
02/01112 
07127/12 
02/26 13 
08,21/13 

06116109 
01114110 
08119110 
03;01/11 
07/15/11 
01/31;12 
07125112 
02/27113 
08122/13 

06/16/09 
01113110 
08/19;] 0 
03/03111 
07/15111 
01131/12 
07/25/12 
02/27!13 
08/22/13 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
0.013 
0.015 
0.018 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 ] <0.0050 
<0.0050 <0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 <0.0050 
<0.0050 <0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0,0050 ' 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

0.0017 0.0017 <0.0010 

0.0062 <0.00020 0.0255 
0.0008 <0.00020 <0.00020 

<0.00020 <0.00020 <0.00020 

<0 00020 1 <0.00020 , 
<0.00020 : <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 

<0.0 15 l <0.0050 
<0.015 <0.0050 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0,015 
<0.015 
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<0.0050 
<0.0050 ' <0.00020 <0.00020 ; <0.00020 : <0.00020 <0.00020 
<0.0050 <0.00020 ' <0.00020 I <0.00020 <0.00020 

<0.00020 <0.00020 <0.0050 <0.00020 . <0.00020 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.00020 <0 00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 I <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 

<0.00020 <0.00020 <0.00020 : <0.00020 <0.00020 
<0.00020 <0.00020 ' : <0.00020 <0.00020 

<0.00020 . <0.00020 <0.00020 <0.00020 
<0.00020 ; <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<o.ooo2o <o.ooo2o : <o.ooo2o 1 <o:ooo2o <O.ooo2o 

<0.00020 <0.00020 
<0.0050 0.00028 <0.00020 <0.00020 

<0.00020 <0.00020 <0.0050 <0.00020 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.00020 
<0.00020 
<0.00020 
0.00032 



Table 1. Organic Constituent Concentrations in Groundwater, Navajo Refining Company, Lea Refinery, Lovington, NM 

MW-11 

MW-12 

MW-12R 

MW-13 

MW-14 

MW-15 

( d~Jl1icate) 

MW-16 

01/18/10 
08:18110 
02125/11 
07!19111 
OL 0 I /12 
07127/12 
02/27113 
02/27/13 
08/21113 
08121/13 

06/16/09 
01'18/10 
08/20!10 
02125;11 

07119111 
02/01/12 

08 21113 

06/16/09 
01o18/IO 
08/18!1 0 
02125!11 
07.19/11 
02/01/12 
07/26/12 
02126!13 
08 21113 

06/16!09 
01ol8/10 
08/20/10 
02125111 
07;18!11 
0!.31/12 
07/25.'12 
02/22/13 
08122/13 

08/20/10 
02/24111 
07!14!11 
01/30112 
07/24!12 
02/19113 
08/2011 

08/20!10 

07124!12 
02/20113 
08/20113 

<0.0050 

u 
7,ll"• 

0.049 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 <0.0050 <0.015 

_<""0 .""0'"05='-'0~__:<c-0 .,.,0'"05,_,0~-----"<0. 0 15 
0.051 <0.0050 0.200 

<0.0050 <0.0050 <0.015 
<0.0050 <0.0050 <0.015 
<0.0050 <0.0050 <0.015 
<0.0050 <0.0050 <0.015 
<0.0050 <0.0050 <0.015 

<0.0050 <0.0050 <0.015 
<0.015 

<0.0050 0.00036 
<0.0050 
<0.0050 

0.096 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.00020 
0.00036 

0~0435 
<0.00020 0.00023 
<0.00020 <0.00020 

<0.00020 . <0.00020 I <0.000;10. <0.000_20 <0.00020 
<0.00020 <0,00020 ! <0.00020 i <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 ~ <0.00020 <0.00020 

<0.0050 <0.015 <0.0050 <0.00020 i <0.00020. <0.00020 <0.00020 <0.00020 
<0.0050 <0.015 <0.0050 <0.00020: <0.00020 <0.00020 <0.00020 <0.00020 <0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 
DAMAGED WELL- NO SAMPLES 

<0.0050 

<0.0050 
<0.0050 

0.016 
0.0057 
0.0063 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 <0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.0050 <0.0050 
<0.0050 ' <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 

<0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 

<0.0050 
<0.0050 

<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 

<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
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<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.00020 

<0.00020 <0.00020. <0.00020' <0.00020 0.00091 

<0.00020 <0.00020 
<0.00020 <0.00020 

<0.00020 <0.00020 
<0.00020 <0.00020 

<0.00020 <0.00020 <0.00020 ' <0.00020 <0.00020 
<0.00020 <0.00020 <O.OOOlO' <O.OOOlO <0.00020 
<0.00020 : <0.00020 <0.00020 <0.00020 <0.00020 

<0.00020: <0.00020. <0.00020. <0.00020 <0.00020 
<0.00020 ' <0.00020 <0.00020 <0.00020 <0.00020 

<0.00020 <0.00020 ' 
<0.00020 . <0.00020 l 
<0.00020 ; <0.00020 . <0.00020 <0.00020 <0.00020 

<0.0002051 <0.00020 <0.000205 <0.000205 <0.000205 

<0.0050 <0.00020 



Table I. Organic Constituent Concentrations in Groundwater, Navajo Refining Company, Lea Refinery, Lovington, NM 

MW-17R 

MW-18 

MW-19 

(duplicate) 

MW-20 

MW-21 

(duplicate) 

MW-22 

MW-23 

<0.015 

07118/ll <0.0050 <0.0050 <0.0050 <0.015 
DAMAGED WELL- NO SAMPLES COLLECTED 

08'22/13 

08/23!10 
02/24/11 
07/\8111 
01/31/12 
07/25;12 
02/22/13 
08/22/13 

08/23110 
02/24/ll 
07/18/ll 
01131/12 
07125/12 

<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 <0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

02126113 <0.0050 <0.0050 <0.0050 
08/22113 ' <0.0050 <0.0050 <0.0050 
08/22113 <0.0050 <0.0050 <0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 

<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.015 <0.0050 
<0.0\5 I <0.0050 

<0.00020 <0.00020 <0.00020 <0.00020 

<0.00020 <0.00020 <0.00020 
<0.00020 ! <0.00020 
0.00021 <0.00020 <0.00020 

<O.Q0020 l <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 
<0.00020 <0.00020 

<0.00020 i <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 ' <0.00020 ' 
<0.00020 <0.00020 
<0.00020 <0.00020 ; 

<0.00020 <0.00020 
<0.00020 <0.00020 
<0.00020 <0.00020 

<0.015 
<0.015 
<0.015 

<o.oo5o <o.ooo2o <o.ooo2o 1 <o,ooo2o 
1 

<o.ooo2o <o.ooo2o 
<0.0050 <0.00020 <0.00020 i <0.00020 ! <O.OQ020 <0.00020 
<0.0050 <0.00020 : <0.00020 <0.00020 ! <0.00020 <0.00020 

<0.015 <0.0050 
<0.015 ' <0.0050 
<0.015 
<0.015 

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
--- i I -----

<o.ooo2o <o.oo-ozo -- i <o.ooii2o <o.ooo2o 

08/23/10 
02.'25/ll 
07/18111 
01 131112 
07/25112 
02;22113 
08/20/13 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 i <0.0 15 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.00020 <0.00020 j' -- <0.00020 <0.00020 

<o.ooo2o , <o.ooo26 <o.ooo2o 1 <o.oooio <o.ooo2o 
<o.ooo2o ! <o.ooo2o · <O.ooo2o 

1 <o.oooio <o.ooozo 
<0.00020 j <0.00020 <0.00020 ' <0.00020 <0.00020 

08/23110 
02128/11 
02/28/11 
071\9/ll 
01/31/12 
07;26/12 
02/22/13 
08/20113 

08/23110 
02/28/11 
07/19/11 
0\131/12 
07/26/12 
02/21/13 
08/21113 

08/23110 
02/28/ll 
07119/ll 
02/01112 
07126112 
02/26/13 
08/21113 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
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<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.00020 <0.00020 i <0.00020 i <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 i <0.00020 <0.00020 
<Qooo2.o j <o.gooio · · · <o.oooio <o ooo2o 
<0.00020 : <0.00020 <0.00020 <0.00020 
<O.(J0020 ' <0.00020 I <0.00020 <0.00020 <0.00020 
0.00031 <0.00020 : <0.00020 ' 0.00031 <0.00020 

<o.ooo2o , <o.ooo2o : <o.oooio 1 <o.oooio <o.ooo2o 

<0.00020 ' <0.00020 <0.00020 <0.00020 <0.00020 
<o.ooo2o · <o.ooo2o <0.00020 <0.00020 

<0.0050 <0.00020 
<0.0050 <0.00020 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.00020 
<0.00020 
<0.00020 
<0.00020 

<0.0050 <0.00020 
<o.oo5o <o~ooo2o · <o.ooo2o , <o.o()gzo <o.ooo2o <o.ooo2o 



Table I. Organic Constituent Concentrations in Groundwater, Navajo Refining Company, Lea Refinery, Lovington, NM 

MW-24 

(duplicate) 

MW-25 

MW-26 

MW-27 

MW-28 

MW-29 
(Dupl#l) 

MW-30 

02/28111 
07/14111 
02•01;12 
07/30/12 
07'30!12 
02/26;]3 
08121!13 

08,23/lO 
'II 

07/18/11 

<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 ! <0.015 
<0.0050 <0.015 
<0.0050 <0.015 
<0.0050 <0.015 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 

02;01!12 ! <0.0050 <0.0050 ! <0.0050 
<0.0050 <0.0050 07!26!12 

02/26/13 
08/22!13 
08/22/13 

08/24/10 
02/28111 
07/14111 
02 10]!]2 
07/26112 
02/26/13 
08/22!13 

08/18110 
02/25111 
07/20/ll 
02;01 112 
07/26;]2 
02/26!13 
08/20/13 

08/28!10 
02!23!1 I 
07/14/11 
01/30/12 
07124112 
02/19!13 
08/20/13 

08/24/10 
08/24!10 
02/28111 
07/14111 
01/30!12 
07/24112 
02!26/13 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

! <0.0050 
<0.0050 

<0.0050 

<0.0050 <0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 

<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 
<0.0050 ' <0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 

<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 
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<0.0050 

<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 

<0.00020 1 <0.00020 <0.00020 
I <0.00020 <0.00020 

<0.00020 <0.00020 

<0.00020 • <0.00020 ; <0.00020 <0.00020 
<O.ooo2o <O.ooo2o T <O.ooo2o t <O.ooo2.o <O.ooo2o 
<0.00020 ' <0.00020 <0.00020 <0.00020 <0.00020 

<0.00020 <0.00020 i 
<0.00020 ' <0.00020 . <0.00020 <0.00020 

<0 00020 <0.~~020! <0.~~020. 
<0.00020 <0.00020 
<0.00020 <0.00020 

<0.00020 
<0.00020 
<0.00020 
<0.00020 
<0.00020 

<0.00020 <0.00020 
<0.00020 . <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 l <0.00020 : <0.00020 <0.00020 
<0.00020 <0.00020 ! <0.00020 ! <0.00020 0.00061 

<0.0050 <0.00020 <0.00020 <0.00020 <0.00020 0.00099 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.00020 <0.00020 ' <0.00020 0.00034 
<0.00020 <0.00020 ; <0,00020 <0.00020 
<0.00020 . <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 J <0.00020 <0.00020 <0.00020 

<0.00020 . <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 ' <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 I <0,00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 . <0.00020 <0.00020 <0.00020 0.00086 
<0.00020 : <0.00020 . <0.00020 ' <0.00020 0.00022 

<0.0050 <0.00020 <0.00020 <0.00020 i <0.00020 <0.00020 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.00020 <0.00020 . 
0.00050 0.00050 

<0.00020 <0.00020 
<0.00020 <0.00020 

<0.00020 <0.00020 ' <0.00020 <0.00020 <0.00020 
<0.00020 I <0.00020 r <0.00020 ! <0.00020 <0.00020 

<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 i <0 00020--<0.000lO I <0.00020 <0 00020 



Table l. Organic Constituent Concentrations in Groundwater, Navajo Refining Company, Lea Refinery, Lovington, NM 

RW-1 06/19/09 <0.0050 I <0.0050 <0.0050 <0.015 <0.0050 
02.'02/10 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
08/19/10 <0.0050 <0.0050 <0.0050 0.015 <0.0050 
03/01111 <0.0050 <0.0050 <0.0050 0.0054 <0.0050 <0.00020 I <0.00020 <0.00020 <0.00020 <0.00020 
07120111 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020' <0.00020 <0.00020 <0.00020 

r-------~--~0~21~0~2/~12~----<-0~.0~0~5~0---<~0~.0~0~5~0~-<~0~.0~0~5~0----<0~.~0~15~~-<~0~.0~0~50~~<~0~.0~0~0~20~-<0~.~00~0~2~0~!--------<~0~.0~00~2~01-<~0~.0~0~0~20~ 

North Well 

07127-12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 <0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
02127!13 
0812L 13 

06/18/09 
01/14/10 
08/24/10 
03/03-11 
07120;1 I 
02/02/12 
07130/12 
02;1 9/13 

<0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 

<0.0050 
<0.0050 
<0.0050 <0.0050 
<0.0050 <0.0050 <0.0050 <0.015 
<0.0050 <0.0050 <0.0050 <0.015 
<0.0050 <0.0050 <0.0050 <0.015 <0.00020 
<0.0050 <0.0050 <0.0050 <0.015 <0.00020 <0.00020 <0.00020 
<0.0050 <0.0050 <-·O:c-.0;;-;0c'.:5cc0··---<0~.cc0:-:15°--~-::-c~c:-it--"-'-:=~-:"==--<~O.~O~OOC..:2":0 __ <.c0'-'.0~00C..:2C..:O+<-c0~.0:-:0-c0~20~ 

1 -=S~o=ut=h~W~~e1~1+-~0.~6/~2=2.~0~9 _____ <_0~.0~0~5~0-+_<~0~.0~0~5~0 ___ < __ ,0~.0~0~5~0 ____ <~0.~0~15~----<~0~.0~0~50~--------------·--------------+-----~ 
01/14'10 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 

East Well 

LW-9 

08124110 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
03103!11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
07 20;11 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
02 102112 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
07!30!12 <0.0050 <0.0050 <0.0050 <0.015 <0.0050 
02:19:13 0.0052 <0.0050 <0.0050 <0.015 <0.0050 

06!18109 
01!14;10 
08/25/10 
03;03/11 
07120!1 I 
02102;12 
07/30/12 
08127/12 
09/26112 
I 0122112 
12!27/12 

06/21:13 
06/21113 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 <0.0050 
<0.0050 <0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 
<0.015 

<0.015 
<0.015 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 

<0.0050 
<0.0050 

<0.00020 <0.00020: <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 . <0.00020 <0.00020 
<0.00020 ' <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 

<0.00020 . <0.00020 ° <0.00020 <0 00020 <0.00020 
<0.00020 <0.00020 ' 
<0.00020 <0.00020 

' <0.00020 <0.00020 
' <0.00020 <0.00020 

<0.00020 I <0.00020 <0.00020 <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 
<0.00020. <0.00020; <0.00020 ° 

<0.00020 ' <0.00020 <0.00020 
<0.00020 <0.00020 <0.00020 

<0.00020 
<0.00020 
<0.00020 
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APPENDIX A 

MW-30 BORING/WELL COMPLETION LOG 



BORING LOG and 
WELL CONSTRUCTION MW-30 

TRC Reviewer:B. Gilbert 

Boring Diameter (in): 6 1/4 Boring Depth (ft bgs):140 X-Y 
~--~--~~~~--------~--------------------------------~ 
Sampling Method: Air rotary cuttings Latitude: NA 

Blow Count Method: NA Longitude: NA 

Field Screening Parameter: Volatile organics Elevation Datum: NA 

Meter: MiniRAE PID Units: ppm Ground Elevation (ft): NA 
~----------------------------------------------------------~ 
Well Depth (ft bgs): 128 Well Depth (ft toe): 127.91 Well Elevation (ft): NA 

Casing Length (ft): 107.41 Screen Length (ft): 20 Well Measuring Point: Top of Casing 

Surface Completion: Flush mount pad and manhole Depth to Water (ft toe): 11 0.49 

Date!Time: 6/21/2013, 1900 Well Development: Pump and surge - 20 gallons removed 

Sample 
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Cl 
.s 
c 
Q) 

"OQ) 
]lt; 
U..(/) Lithologic Description 

ML: Silt, few weathered asphalt, little caliche gravel, brown, no 
hydrocarbon odor, moist, low toughness, low plasticity, firm. Topsoil. 

Caliche: light gray, no hydrocarbon odor, dry, well cemented. 
Broken up as fragments up to 3/4". 

SP: Poorly Graded Sand, fine sand, loose, tan, no hydrocarbon 
odor, moist. 

SP: Poorly Graded Sand, fine sand, dense, light tan, no 
hydrocarbon odor, moist, moderate cementation. 

SP: Poorly Graded Sand, fine to medium sand becomes fine sand 
with depth, loose, brown, no hydrocarbon odor, moist becomes 
moist to wet with depth, some 1/4" thick sandstone lenses. 

SP: Poorly Graded Sand, fine sand, dense, few rounded caliche 
...._ _ _, gravel up to 1", light pink, no hydrocarbon odor, dry, moderate 
1----1. cementation. 

SP: Poorly Graded Sand, fine to medium sand, loose to moderately 
dense, orange brown to light orange, no hydrocarbon odor, moist to 
wet becomes moist at 30', no to moderate cementation. 

Well Construction Diagram 

Flush mount manhole 

3/8" Hydrated bentonite 
chips 

2" Sch 40 PVC casing 
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BORING LOG and 
WELL CONSTRUCTION MW-30 

Cl » c Ol ·c: 0 
Q) 0 -o Q) 

]! t; £ 
u..cn :.:J Lithologic Description 

SP: Poorly Graded Sand, fine to medium sand, loose, orange, moist 
to wet. 

SP: Poorly Graded Sand, fine to medium sand, little silt, loose, 
orange, moist to wet. 

.... SP: Poorly Graded Sand, fine to medium sand, moderately dense, 
orange brown, no hydrocarbon odor, moist, moderate cementation, 
few thin hard black shale lenses from 120'-125', few 1/2" thick 
sandstone lenses. 

THIS BORING LOG SHOULD NOT BE USED SEPARATE FROM 
THE ORIGINAL REPORT 

Well Construction Diagram 

3/8" Hydrated bentonite 
chips 

2" Sch 40 PVC casing 

8/16 Silica sand 

2" Sch 40 PVC screen, 
0.0010" slot 

2" Sch 40 PVC endcap, 
6" 

Slough 



APPENDIX B 

CITY OF LOVINGTON WELL PURGE FORMS 
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APPENDIX C 

ALS ENVIRONMENTAL LABORATORY REPORTS 



09-Jul-2013 

Robert Combs 

Navajo Refining Company 

PO Box 159 

Artesia, NM 88211 

Tel: (575) 746-5382 
Fax: (575) 746-5421 

Re: GW Source Investigation and Background Evaluation 

Dear Robert, 

Work Order: 1306942 

ALS Environmental received 7 samples on 22-Jun-2013 09:45AM for the analyses presented in the 
following report. 

This is a REVISED REPORT. Please see the Case Narrative for discussion concerning this revision. 

The total number of pages in this revised report is 71. 

Regards, 

Electronically approved by: Sonia West 

Sonia West 

Project Manager 
Certificate No: T104704231-13-12 

ADDRESS 10450 Stancliff Rd, Suite 210 Houston. Texas 77099-43381 PHONE (281) 530·56561 FAX (281) 530-5887 

ALS GROUP USA, CORP. Part of the ALS Croup An ALS limited Company 

www.alsglobal.com 
fltGUT SOLUTU:lO'S !'' 
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ALS Environmental Date: 09-Jul-13 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order Sample Summary 
Work Order: 1306942 

Lab Samp ID Client Sample ID Matrix Tag Number Collection Date Date Received Hold 

1306942-01 LW-9 Water 6/21/2013 13:30 6/22/2013 09:45 0 
1306942-02 LW-9-D Water 6/21/2013 13:30 6/22/2013 09:45 0 
1306942-03 LW-16 Water 6/21/2013 14:20 6/22/2013 09:45 0 
1306942-04 LW-18 Water 6/21/2013 14:45 6/22/2013 09:45 0 
1306942-05 LW-14 Water 6/21/2013 15:15 6/22/2013 09:45 0 
1306942-06 EB-06-21-13-01 Water 6/21/2013 17:05 6/22/2013 09:45 0 
1306942-07 MW-30 Water 6/21/2013 17:20 6/22/2013 09:45 0 

SS Page 1 of 1 
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ALS Environmental Date: 09-Jul-13 

--··--·---·· ------ ·-----------

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Case Narrative 
Work Order: 1306942 

As per your request, this report has been revised to change the project name. 

Batch 71019, Semivolatile Organics 8270, Sample LW-9: The MSD RPD was outside of the 
control limits for 4-Nitrophenol. The individual recoveries were within the control limits. 

Batch R 149704, Volatile Organics 8260, Sample 1306949-03A: MS/MSD are for an unrelated 
sample. 

Batch R149796, Volatile Organics 8260, Sample LW-9: The MS/MSD recoveries for 
lsopropylbenzene and Tetrachloroethene were outside of the control limits due to matrix 
interference. 

Batch R149850, Anions 300.0, Sample MW-30: MS/MSD recoveries were above the control 
limits for Sulfate due to high concentration to the background sample. Results are flagged 
with an 0. The associated LCS recoveries and MS/MSD RPD were within the control limits. 

CN Page 1 of 1 
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ALS Environmental 

Client: Navajo Refining Company 

Project: 

Sample ID: 

GW Source Investigation and Background Evaluation 

LW-9 

Collection Date: 6/21/2013 01:30PM 

Report 
Analyses Result Qual Limit 

MERCURY-SW7470A SW7470 
Mercury NO 0.000200 

DISSOLVED METALS SW6020 
Aluminum 0.0191 0.0100 
Arsenic 0.00667 0.00500 
Barium 0.0958 0.00500 
Boron 0.155 0.0200 
Cadmium NO 0.00200 

Chromium NO 0.00500 

Cobalt NO 0.00500 

Copper NO 0.00500 

Iron NO 0.200 

Lead NO 0.00500 

Manganese NO 0.00500 

Molybdenum NO 0.00500 

Nickel NO 0.00500 

Selenium 0.00550 0.00500 
Silver NO 0.00500 

Uranium NO 0.00500 

Zinc 0.00888 0.00500 

LOW-LEVEL SEMIVOLATILES SW8270 
1 , 1 ·-Biphenyl NO 0.20 

1-Methylnaphthalene NO 0.20 

2,4,5-Trichlorophenol NO 0.20 

2,4,6-Trichlorophenol NO 0.20 

2,4-0ichlorophenol NO 0.20 

2,4-0imethylphenol NO 0.20 

2,4-0initrophenol NO 1.0 

2,4-0initrotoluene NO 0.20 

2,6-0initrotoluene NO 0.20 

2-Chloronaphthalene NO 0.20 

2-Chlorophenol NO 0.20 

2-Methylnaphthalene NO 0.20 

2-Methylphenol NO 0.20 

2-Nitroaniline NO 0.20 

2-Nitrophenol NO 0.20 

3&4-Methylphenol NO 0.20 

3,3" -Oichlorobenzidine NO 0.20 

3-Nitroaniline NO 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 

4of71 

Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

f,lg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

j.Jg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

iJg/L 

Date: 09-Jul-13 

Work Order: 1306942 

Lab ID: 1306942-01 

Matrix: WATER 

Dilution 
Factor Date Analyzed 

Prep Date: 6/28/2013 Analyst: OFO 
6/28/2013 01:26 PM 

Prep Date: 6/27/2013 Analyst: ALR 
6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

6/27/201310:30 PM 

Prep Date: 6/25/2013 Analyst: ACN 
1 6/27/201311:09PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/2013 11:09 PM 

6/27/2013 11:09 PM 

6/27/2013 11:09 PM 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/2013 11 :09 PM 

6/27/2013 11:09 PM 

AR Page 1 of 29 



ALS Environmental Date: 09-Jul-13 

-~~------~------~~-

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-9 Lab ID: 1306942-01 

Collection Date: 6/2112013 01:30PM Matrix: WATER 
-----

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

4,6-Dinitro-2-methylphenol ND 0.20 IJQ/L 6/27/201311:09 PM 

4-Bromophenyl phenyl ether ND 0.20 IJQ/L 6/27/201311:09 PM 

4-Chloro-3-methylphenol ND 0.20 IJQ/L 6/27/2013 11:09 PM 

4-Chloroaniline ND 0.20 IJQ/L 6/27/201311:09 PM 

4-Chlorophenyl phenyl ether ND 0.20 IJQ/L 6/27/201311:09 PM 

4-Nitroaniline ND 0.20 IJQ/L 6/27/201311:09 PM 

4-Nitrophenol ND 1.0 IJQ/L 6/27/2013 11:09 PM 

Acenaphthene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Acenaphthylene ND 0.20 IJQ/L 6/27/201311:09 PM 

Acetophenone ND 0.20 IJQ/L 6/27/201311:09 PM 

Anthracene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Atrazine ND 0.20 IJQ/L 6/27/201311:09 PM 

Benz( a )anthracene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Benzaldehyde ND 0.20 IJQ/L 6/27/201311:09 PM 

Benzo(a)pyrene ND 0.20 IJQ/L 6/27/201311:09 PM 

Benzo(b )fluoranthene ND 0.20 IJQ/L 6/27/201311:09PM 

Benzo(g,h,i)perylene ND 0.20 IJQ/L 6/27/201311:09 PM 

Benzo(k)fluoranthene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Bis(2-chloroethoxy)methane ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Bis(2-chloroethyl)ether ND 0.20 IJQ/L 6/27/201311:09 PM 

Bis(2-chloroisopropyl)ether ND 0.20 IJQ/L 6/27/201311:09 PM 

Bis(2-ethylhexyl)phthalate ND 0.20 IJQ/L 6/27/201311:09 PM 

Butyl benzyl phthalate ND 0.20 IJQ/L 6/27/2013 11 :09 PM 

Caprolactam ND 0.20 IJQ/L 6/27/201311:09 PM 

Carbazole ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Chrysene ND 0.20 IJQ/L 6/27/2013 11 :09 PM 

Dibenz( a, h )anthracene ND 0.20 IJQ/L 6/27/2013 11 :09 PM 

Dibenzofuran ND 0.20 IJQ/L 6/27/201311:09 PM 

Diethyl phthalate ND 0.20 IJQ/L 6/27/2013 11 :09 PM 

Dimethyl phthalate ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Di-n-butyl phthalate ND 0.20 IJg/L 6/27/2013 11:09 PM 

Di-n-cetyl phthalate ND 0.20 IJQ/L 6/27/201311:09 PM 

Fluoranthene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Fluorene ND 0.20 IJQ/L 6/27/201311:09 PM 

Hexachlorobenzene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Hexachlorobutadiene ND 0.20 IJg/L 6/27/2013 11:09 PM 

Hexachlorocyclopentadiene ND 0.20 IJQ/L 6/27/2013 11:09 PM 

Hexachloroethane ND 0.20 IJQ/L 6/27/201311:09 PM 

lndeno(1 ,2,3-cd)pyrene ND 0.20 IJQ/L 6/27/2013 11 :09 PM 

lsophorone ND 0.20 IJQ/L 6/27/201311:09 PM 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 

AR Page 2 of 29 
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ALS Environmental Date: 09-Jul-13 

------------------------------------ --- --------------

Client: 

Project: 

Sample ID: 

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

LW-9 

Collection Date: 6/21/2013 01:30PM 

Report 

Work Order: 1306942 

Lab ID: 1306942-01 

Matrix: WATER 

Analyses Result Qual Limit Units 
Dilution 
Factor 

Naphthalene NO 0.20 IJQ/L 

Nitrobenzene NO 0.20 IJQ/L 

N-Nitrosodi-n-propylamine NO 0.20 IJQ/L 

N-Nitrosodiphenylamine NO 0.20 IJQ/L 

Pentachlorophenol NO 0.20 IJQ/L 

Phenanthrene NO 0.20 IJQ/L 
Phenol NO 0.20 IJQ/L 

Pyrene NO 0.20 IJQ/L 

Surr: 2,4,6-Tribromopheno/ 72.1 34-129 %REG 

Surr: 2-F/uorobipheny/ 60.3 40-125 %REG 

Surr: 2-F/uoropheno/ 55.6 20-120 %REG 

Surr: 4-Terpheny/-d14 76.8 40-135 %REG 

Surr: Nitrobenzene-d5 60.4 41-120 %REG 

Surr: Pheno/-06 60.5 20-120 %REG 

VOLATILES· SW8260C SW8260 
1 , 1 , 1-Trichloroethane NO 0.0050 mg/L 

1,1 ,2,2-Tetrachloroethane NO 0.0050 mg/L 

1,1 ,2-Trichloroethane NO 0.0050 mg/L 

1 , 1-0ichloroethane NO 0.0050 mg/L 

1, 1-0ichloroethene NO 0.0050 mg/L 

1 ,2,4-Trimethylbenzene NO 0.0050 mg/L 

1 ,2-0ibromoethane NO 0.0050 mg/L 

1 ,2-0ichloroethane NO 0.0050 mg/L 

1 ,2-0ichloropropane NO 0.0050 mg/L 

1 ,3,5-Trimethylbenzene NO 0.0050 mg/L 

2-Butanone NO 0.010 mg/L 

2-Hexanone NO 0.010 mg/L 

4-lsopropyltoluene ND 0.0050 m9/L 

4-Methyl-2-pentanone ND 0.010 mg/L 

Acetone NO 0.010 mg/L 

Benzene NO 0.0050 mg/L 

Bromodichloromethane NO 0.0050 mg/L 

Bromoform ND 0.0050 mg/L 

Bromomethane NO 0.0050 mg/L 

Carbon disulfide NO 0.010 mg/L 

Carbon tetrachloride NO 0.0050 mg/L 

Chlorobenzene NO 0.0050 mg/L 

Chloroethane NO 0.0050 mg/L 

Chloroform NO 0.0050 mg/L 

Chloromethane NO 0.0050 mg/L 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 

6 of 71 

Date Analyzed 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/2013 11:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

6/27/201311:09 PM 

Analyst: PC 
6/29/201312:53 AM 

6/29/2013 12:53 AM 

6/29/201312:53 AM 

6/29/2013 12:53 AM 

6/29/201312:53AM 

6/29/201312:53AM 

6/29/2013 12:53 AM 

6/29/201312:53 AM 

6/29/201312:53 AM 

6/29/201312:53 AM 

6/29/2013 12:53 AM 

6/29/2013 12:53 AM 

6/29/201312:53 AM 

6/29/201312:53 AM 

6/29/2013 12:53 AM 

6/29/2013 12:53 AM 

6/29/2013 12:53 AM 

6/29/201312:53AM 

6/29/201312:53AM 

6/29/201312:53AM 

6/29/2013 12:53 AM 

6/29/201312:53 AM 

6/29/2013 12:53 AM 

6/29/201312:53 AM 

6/29/2013 12:53 AM 

AR Page 3 of 29 



ALS Environmental Date: 09-Jul-13 

-------- ----

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-9 Lab ID: 1306942-01 

Collection Date: 6/21/2013 01:30PM Matrix: WATER 
---- ----

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

cis-1 ,2-Dichloroethene ND 0.0050 mg/L 6/29/201312:53 AM 

cis-1 , 3-Dichloropropene ND 0.0050 mg/L 6/29/201312:53 AM 

Dibromochloromethane ND 0.0050 mg/L 6/29/2013 12:53 AM 

Ethyl benzene ND 0.0050 mg/L 6/29/2013 12:53 AM 

Isopropyl benzene ND 0.0050 mg/L 6/29/201312:53 AM 

m,p-Xylene ND 0.010 mg/L 6/29/201312:53 AM 

Methyl tert-butyl ether ND 0.0050 mg/L 6/29/201312:53AM 

Methylene chloride ND 0.010 mg/L 6/29/2013 12:53 AM 

Naphthalene ND 0.0050 mg/L 6/29/2013 12:53 AM 

n-Butylbenzene ND 0.0050 mg/L 6/29/201312:53 AM 

n-Propylbenzene ND 0.0050 mg/L 6/29/201312:53 AM 

a-Xylene ND 0.0050 mg/L 6/29/201312:53 AM 

sec-Butylbenzene ND 0.0050 mg/L 6/29/201312:53 AM 

Styrene ND 0.0050 mg/L 6/29/201312:53 AM 

Tetrachloroethene ND 0.0050 mg/L 6/29/201312:53 AM 

Toluene ND 0.0050 mg/L 6/29/2013 12:53 AM 

trans-1 ,2-Dichloroethene ND 0.0050 mg/L 6/29/2013 12:53 AM 

trans-1, 3-Dichloropropene ND 0.0050 mg/L 6/29/201312:53 AM 

Trichloroethene ND 0.0050 mg/L 6/29/2013 12:53 AM 

Vinyl chloride ND 0.0020 mg/L 6/29/2013 12:53 AM 

Xylenes, Total ND 0.015 mg/L 6/29/201312:53 AM 

Surr: 1, 2-Dichloroethane-d4 104 70-125 %REG 6/29/2013 12:53 AM 

Surr: 4-Bromofluorobenzene 101 72-125 %REG 6/29/2013 12:53 AM 

Surr: Dibromofluoromethane 99.8 71-125 %REG 6/29/2013 12:53 AM 

Surr: Toluene-dB 98.9 75-125 %REG 6/29/201312:53 AM 

ANIONS- EPA 300.0 (1993) E300 Analyst: JKP 
Chloride 72.3 0.500 mgll 7/1/2013 06:47AM 

Fluoride 1.03 0.100 mg/L 7/1/2013 06:47AM 

Sulfate 80.5 0.500 mg/L 7/1/2013 06:47AM 

Nitrate/Nitrite (as N) 3.95 2.00 mg/L 10 7/1/2013 11:42 AM 

Surr: Selenate (surr) 108 85-115 %REG 10 7/1/2013 11:42 AM 

Surr: Selenate (surr) 109 85-115 %REG 1 7/112013 06:47AM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 
Specific Conductivity 702 1.00 tJmhos/cm 6/27/2013 08:04PM 

TOTAL DISSOLVED SOLIDS M2540C Analyst: KAH 
Total Dissolved Solids (Residue, 466 10.0 mg/L 6/27/2013 09:00AM 
Filterable) 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental Date: 09-Ju/-13 

----·--·-

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-9-D Lab ID: 1306942-02 

Collection Date: 6/21/2013 01:30PM Matrix: WATER 

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

MERCURY-SW7470A SW7470 Prep Date: 6/28/2013 Analyst: OFO 
Mercury ND 0.000200 mg/L 1 6/28/2013 02:02 PM 

DISSOLVED METALS SW6020 Prep Date: 6/27/2013 Analyst: ALR 
Aluminum ND 0.0100 mg/L 1 6/27/2013 11:30 PM 

Arsenic 0.00618 0.00500 mg/L 6/29/201312:44AM 

Barium 0.103 0.00500 mg/L 6/27/2013 11 :30 PM 

Boron 0.142 0.0200 mg/L 6/29/201312:44 AM 

Cadmium ND 0.00200 mg/L 6/27/201311:30 PM 

Chromium ND 0.00500 mg/L 6/27/201311:30 PM 

Cobalt ND 0_00500 mg/L 6/27/201311:30 PM 

Copper ND 0.00500 mg/L 6/27/201311:30 PM 

Iron ND 0.200 mg/L 6/27/201311:30 PM 

Lead ND 0.00500 mg/L 6/27/2013 11:30 PM 

Manganese ND 0.00500 mg/L 6/27/2013 11:30 PM 

Molybdenum ND 0.00500 mg/L 6/27/201311:30 PM 

Nickel ND 0.00500 mg/L 6/27/201311:30 PM 

Selenium 0.00593 0.00500 mg/L 6/27/2013 11:30 PM 

Silver ND 0.00500 mg/L 6/27/201311:30 PM 

Uranium ND 0.00500 mg/L 6/27/2013 11:30 PM 

Zinc 0.00789 0.00500 mg/L 6/27/201311:30 PM 

LOW-LEVEL SEMIVOLATILES SW8270 Prep Date: 6/25/2013 Analyst: ACN 
1 , 1 ·-Biphenyl ND 0.20 ~g/L 1 6/28/2013 08:42 PM 

1-Methylnaphthalene ND 0.20 ~g/L 6/28/2013 08:42PM 

2,4,5-Trichlorophenol ND 0.20 ~g/L 6/28/2013 08:42 PM 

2,4,6-Trichlorophenol ND 0.20 ~g/L 6/28/2013 08:42 PM 

2,4-Dichlorophenol ND 0.20 ~g/L 6/28/2013 08:42 PM 

2,4-Dimethylphenol ND 0.20 f.lg/L 6/28/2013 08:42 PM 

2,4-Dinitrophenol ND 1.0 ~g/L 6/28/2013 08:42 PM 

2,4-Dinitrotoluene ND 0.20 f,lg/L 6/28/2013 08:42 PM 

2,6-Dinitrotoluene ND 0.20 ~g/L 6/28/2013 08:42PM 

2-Chloronaphthalene ND 0.20 ~g/L 6/28/2013 08:42 PM 

2-Chlorophenol ND 0.20 ~g/L 6/28/2013 08:42 PM 

2-Methylnaphthalene ND 0.20 ~g/L 6/28/2013 08:42 PM 

2-Methylphenol ND 0.20 ~g/L 6/28/2013 08:42PM 

2-Nitroaniline ND 0.20 ~g/L 6/28/2013 08:42 PM 

2-Nitrophenol ND 0.20 ~g/L 6/28/2013 08:42 PM 

3&4-Methylphenol ND 0.20 ~g/L 6/28/2013 08:42 PM 

3,3 · -Dichlorobenzidine ND 0.20 ~g/L 6/28/2013 08:42 PM 

3-Nitroaniline ND 0.20 ~g/L 6/28/2013 08:42PM 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental 

Client: 

Project: 

Sample ID: 

-----------

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

LW-9-D 

Collection Date: 6/21/2013 01:30PM 

Date: 09-Ju/-13 

VVorkOrder: 1306942 

Lab ID: 1306942-02 

Matrix: WATER 
------------------------------------------------- ----

Report 
Analyses Result Qual Limit Units 

4,6-Dinitro-2-methylphenol NO 0.20 IJQ/L 

4-Bromophenyl phenyl ether NO 0.20 1-Jg/L 

4-Chloro-3-methylphenol NO 0.20 IJQ/L 

4-Chloroaniline NO 0.20 IJQ/L 

4-Chlorophenyl phenyl ether NO 0.20 1-Jg/L 

4-Nitroaniline NO 0.20 1-Jg/L 

4-Nitrophenol NO 1.0 1-Jg/L 

Acenaphthene NO 0.20 1-Jg/L 

Acenaphthylene NO 0.20 IJQ/L 

Acetophenone NO 0.20 1-Jg/L 

Anthracene NO 0.20 IJQ/L 

Atrazine NO 0.20 1-Jg/L 

Benz( a )anthracene NO 0.20 IJQ/L 

Benzaldehyde NO 0.20 1-Jg/L 

Benzo( a )pyrene NO 0.20 1-Jg/L 

Benzo(b )fluoranthene NO 0.20 1-Jg/L 

Benzo(g, h, i)perylene NO 0.20 IJQ/L 

Benzo(k)fluoranthene NO 0.20 IJQ/L 
Bis(2-chloroethoxy)methane NO 0.20 1-Jg/L 

Bis(2-chloroethyl)ether NO 0.20 IJQ/L 

Bis(2-chloroisopropyl)ether 0.46 0.20 IJQ/L 
Bis(2-ethylhexyl)phthalate NO 0.20 IJQ/L 

Butyl benzyl phthalate NO 0.20 IJQ/L 

Caprolactam NO 0.20 IJQ/L 

Carbazole NO 0.20 IJQ/L 

Chrysene NO 0.20 1-Jg/L 

Dibenz( a, h )anthracene NO 0.20 IJQ/L 

Dibenzofuran ND 0.20 IJQ/L 
Diethyl phthalate NO 0.20 IJQ/L 
Dimethyl phthalate NO 0.20 IJQ/L 

Di-n-butyl phthalate ND 0.20 1-Jg/L 

Di-n-octyl phthalate NO 0.20 1-Jg/L 

Fluoranthene NO 0.20 IJQ/L 

Fluorene NO 0.20 IJQ/L 

Hexachlorobenzene NO 0.20 IJQ/L 

Hexachlorobutadiene NO 0.20 1-Jg/L 

Hexachlorocyclopentadiene NO 0.20 IJQ/L 

Hexachloroethane NO 0.20 IJQ/L 

lndeno(1 ,2,3-cd)pyrene NO 0.20 IJQ/L 

lsophorone NO 0.20 IJQ/L 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Dilution 
Factor Date Analyzed 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 
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ALS Environmental 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation 

Sample ID: LW-9-D 

Collection Date: 6/21/2013 01:30PM 

Report 

Date: 09-Jul-13 

Work Order: 1306942 

Lab ID: 1306942-02 

Matrix: WATER 

Analyses Result Qual Limit Units 
Dilution 
Factor 

Naphthalene NO 0.20 IJQ/L 

Nitrobenzene NO 0.20 IJQ/L 

N-Nitrosodi-n-propylamine NO 0.20 IJQ/L 

N-Nitrosodiphenylamine NO 0.20 IJQ/L 

Pentachlorophenol NO 0.20 IJQ/L 
Phenanthrene NO 0.20 IJQ/L 

Phenol NO 0.20 IJQ/L 

Pyrene NO 0.20 IJQ/L 

Surr: 2, 4, 6-Tribromophenol 91.1 34-129 %REG 

Surr: 2-F/uorobipheny/ 66.5 40-125 %REG 

Surr: 2-F/uoropheno/ 62.0 20-120 %REG 

Surr: 4-Terphenyl-d14 88.1 40-135 %REG 

Surr: Nitrobenzene-d5 75.5 41-120 %REG 

Surr: Phenol-d6 69.0 20-120 %REG 

VOLATILES· SW8260C SW8260 
1,1, 1-Trichloroethane NO 0.0050 mg/L 

1,1 ,2,2-Tetrachloroethane NO 0.0050 mg/L 

1,1 ,2-Trichloroethane NO 0.0050 mg/L 

1, 1-0ichloroethane NO 0.0050 mg/L 

1, 1-0ichloroethene NO 0.0050 mg/L 

1 ,2,4-Trimethylbenzene NO 0.0050 mg/L 

1 ,2-0ibromoethane NO 0.0050 mg/L 

1 ,2-0ichloroethane NO 0.0050 mg/L 

1 ,2-0ichloropropane NO 0.0050 mg/L 

1 ,3,5-Trimethylbenzene NO 0.0050 mg/L 

2-Butanone NO 0.010 mg/L 

2-Hexanone NO 0.010 mg/L 

4-lsopropyltoluene NO 0.0050 m9/L 

4-Methyl-2-pentanone NO 0.010 mg/L 

Acetone NO 0.010 mg/L 

Benzene NO 0.0050 mg/L 

Bromodichloromethane NO 0.0050 mg/L 

Bromoform NO 0.0050 mg/L 

Bromomethane NO 0.0050 mg/L 

Carbon disulfide NO 0.010 mg/L 

Carbon tetrachloride NO 0.0050 mg/L 

Chlorobenzene NO 0.0050 mg/L 

Chloroethane NO 0.0050 mg/L 

Chloroform NO 0.0050 mg/L 

Chloromethane NO 0.0050 mg/L 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Date Analyzed 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42 PM 

6/28/2013 08:42PM 

6/28/2013 08:42 PM 

Analyst: PC 
6/29/2013 01:19 AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19 AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 

6/29/2013 01:19AM 
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ALS Environmental Date: 09-Jul-13 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-9-D Lab ID: 1306942-02 

Collection Date: 6/21/2013 01:30PM Matrix: WATER 
--------

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

cis-1 ,2-Dichloroethene ND 0.0050 mg/L 6/29/2013 01:19AM 

cis-1 ,3-Dichloropropene ND 0.0050 mg/L 6/29/2013 01:19AM 

Dibromochloromethane ND 0.0050 mg/L 6/29/2013 01:19AM 

Ethylbenzene ND 0.0050 mg/L 6/29/2013 01:19AM 

lsopropylbenzene ND 0.0050 mg/L 6/29/2013 01:19 AM 

m,p-Xylene ND 0.010 mg/L 6/29/2013 01:19AM 

Methyl tert-butyl ether ND 0.0050 mg/L 6/29/2013 01:19AM 

Methylene chloride ND 0.010 mg/L 6/29/2013 01:19AM 

Naphthalene ND 0.0050 mg/L 6/29/2013 01:19AM 

n-Butylbenzene ND 0.0050 mg/L 6/29/2013 01:19AM 

n-Propylbenzene ND 0.0050 mg/L 6/29/2013 01:19AM 

a-Xylene ND 0.0050 mg/L 6/29/2013 01:19AM 

sec-Butylbenzene ND 0.0050 mg/L 6/29/2013 01:19 AM 

Styrene ND 0.0050 mg/L 6/29/2013 01:19AM 

Tetrachloroethene ND 0.0050 mg/L 6/29/2013 01:19AM 

Toluene ND 0.0050 mg/L 6/29/2013 01:19AM 

trans-1 ,2-Dichloroethene ND 0.0050 mg/L 6/29/2013 01:19AM 

trans-1, 3-Dichloropropene ND 0.0050 mg/L 6/29/2013 01:19AM 

T richloroethene ND 0.0050 mg/L 6/29/2013 01:19AM 

Vinyl chloride ND 0.0020 mg/L 6/29/2013 01:19AM 

Xylenes, Total ND 0.015 mg/L 6/29/2013 01:19AM 

Surr: 1, 2-Dichloroethane-d4 105 70-125 %REG 6/29/2013 01:19AM 

Surr: 4-Bromof/uorobenzene 102 72-125 %REG 6/29/2013 01:19AM 

Surr: Dibromofluoromethane 100 71-125 %REG 6/29/2013 01:19AM 

Surr: Toluene-dB 99.1 75-125 %REG 6/29/2013 01:19AM 

ANIONS- EPA 300.0 (1993) E300 Analyst: JKP 
Chloride 71.7 0.500 mg/L 7/1/2013 07:09AM 

Fluoride 1.04 0.100 mg/L 7/1/2013 07:09AM 

Sulfate 79.5 0.500 mg/L 7/1/2013 07:09AM 

Nitrate/Nitrite (as N) 3.71 2.00 mg/L 10 7/1/2013 12:26 PM 

Surr: Selenate (surr) 108 85-115 %REG 10 7/112013 12:26 PM 

Surr: Selenate (surr) 107 85-115 %REG 7/1/2013 07:09AM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 
Specific Conductivity 704 1.00 11mhoslcm 6/27/2013 08:06PM 

TOTAL DISSOLVED SOLIDS M2540C Analyst: KAH 
Total Dissolved Solids (Residue, 460 10.0 mg/L 612712013 09:00AM 
Filterable) 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental 

Client: Navajo Refining Company 

Project: 

Sample ID: 

GW Source Investigation and Background Evaluation 

LW-16 

Collection Date: 6/2112013 02:20PM 

Report 
Analyses Result Qual Limit 

MERCURY-SW7470A SW7470 
Mercury NO 0.000200 

DISSOLVED METALS SW6020 
Aluminum NO 0.0100 

Arsenic 0.00638 0.00500 

Barium 0.0552 0.00500 

Boron 0.135 0.0200 

Cadmium NO 0.00200 

Chromium NO 0.00500 

Cobalt NO 0.00500 

Copper NO 0.00500 

Iron NO 0.200 

Lead NO 0.00500 

Manganese NO 0.00500 

Molybdenum NO 0.00500 

Nickel NO 0.00500 

Selenium 0.00660 0.00500 
Silver NO 0.00500 

Uranium NO 0.00500 

Zinc 0.00848 0.00500 

LOW-LEVEL SEMIVOLATILES SW8270 
1, 1· -Biphenyl NO 0.20 

1-Methylnaphthalene NO 0.20 

2,4,5-Trichlorophenol NO 0.20 

2,4, 6-Trichlorophenol NO 0.20 

2,4-0ichlorophenol NO 0.20 

2,4-0imethylphenol NO 0.20 

2,4-0initrophenol NO 1.0 

2,4-0initrotoluene NO 0.20 

2,6-0initrotoluene NO 0.20 

2-Chloronaphthalene NO 0.20 

2-Chlorophenol NO 0.20 

2-Methylnaphthalene NO 0.20 

2-Methylphenol NO 0.20 

2-Nitroaniline NO 0.20 

2-Nitrophenol NO 0.20 

3&4-Methylphenol NO 0.20 

3,3"-0ichlorobenzidine NO 0.20 

3-Nitroaniline NO 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

~g/L 

Date: 09-Jul-13 

Work Order: 1306942 

Lab ID: 1306942-03 

Matrix: WATER 

Dilution 
Factor Date Analyzed 

Prep Date: 6/28/2013 Analyst: OFO 

Prep Date: 6/27/2013 
1 

6/28/2013 02:04 PM 

Analyst: ALR 
6/27/201311:36 PM 

6/29/2013 12:49 AM 

6/27/201311:36 PM 

6/29/2013 12:49 AM 

6/27/2013 11:36 PM 

6/27/2013 11 :36 PM 

6/27/2013 11 :36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/201311:36 PM 

6/27/2013 11:36 PM 

Prep Date: 6/25/2013 Analyst: ACN 
6/28/2013 09:01PM 

6/28/2013 09:01PM 

6/28/2013 09:01PM 

6/28/2013 09:01PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 
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ALS Environmental Date: 09-Jul-13 

~--~~~---- --------- ----------~ 

Client: 

Project: 

Sample ID: 

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

LW-16 

Collection Date: 6/21/2013 02:20PM 

Work Order: 1306942 

Lab ID: 1306942-03 

Matrix: WATER 
~---~-------------

Analyses 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benz(a)anthracene 

Benzaldehyde 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k )fluoranthene 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Bis(2-chloroisopropyl)ether 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Caprolactam 

Carbazole 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1 ,2,3-cd)pyrene 

lsophorone 

Result 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

Report 
Qual Limit 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Dilution 
Units Factor 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

Date Analyzed 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01 PM 

6/28/2013 09:01PM 

6/28/2013 09:01 PM 
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ALS Environmental Date: 09-Jul-13 

-------

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-16 Lab ID: 1306942-03 

Collection Date: 6/21/2013 02:20PM Matrix: WATER 
--"·--·---------

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

Naphthalene NO 0.20 J,Jg/L 6/28/2013 09:01 PM 

Nitrobenzene NO 0.20 J,Jg/L 6/28/2013 09:01 PM 

N-Nitrosodi-n-propylamine NO 0.20 JJQ/L 6/28/2013 09:01 PM 

N-Nitrosodiphenylamine NO 0.20 JJQ/L 6/28/2013 09:01 PM 

Pentachlorophenol NO 0.20 J,Jg/L 6/28/2013 09:01 PM 

Phenanthrene NO 0.20 J,Jg/L 6/28/2013 09:01 PM 

Phenol NO 0.20 J,Jg/L 6/28/2013 09:01 PM 

Pyrene NO 0.20 J,Jg/L 6/28/2013 09:01 PM 

Surr: 2, 4, 6-Tribromophenol 94.3 34-129 %REG 6/28/2013 09:01 PM 

Surr: 2-F/uorobiphenyl 75.6 40-125 %REG 6/28/2013 09:01 PM 

Surr: 2-F/uoropheno/ 75.3 20-120 %REG 6/28/2013 09:01 PM 

Surr: 4-Terpheny/-d14 90.4 40-135 %REG 6/28/2013 09:01 PM 

Surr: Nitrobenzene-d5 85.9 41-120 %REG 6/28/2013 09:01 PM 

Surr: Phenol-d6 78.7 20-120 %REG 6/28/2013 09:01 PM 

VOLATILES- SW8260C SW8260 Analyst: PC 
1,1, 1-Trichloroethane NO 0.0050 mg/L 6/28/201310:02 AM 

1,1 ,2,2-Tetrachloroethane NO 0.0050 mg/L 6/28/201310:02 AM 

1,1 ,2-Trichloroethane NO 0.0050 mg/L 6/28/201310:02 AM 

1, 1-0ichloroethane NO 0.0050 mg/L 6/28/2013 10:02 AM 

1, 1-0ichloroethene NO 0.0050 mg/L 6/28/201310:02 AM 

1 ,2,4-Trimethylbenzene NO 0.0050 mg/L 6/28/201310:02 AM 

1 ,2-0ibromoethane NO 0.0050 mg/L 6/28/201310:02 AM 

1 ,2-0ichloroethane NO 0.0050 mg/L 6/28/201310:02 AM 

1 ,2-0ichloropropane NO 0.0050 mg/L 6/28/201310:02 AM 

1 ,3,5-Trimethylbenzene NO 0.0050 mg/L 6/28/2013 10:02 AM 

2-Butanone NO 0.010 mg/L 6/28/2013 10:02 AM 

2-Hexanone NO 0.010 mg/L 6/28/2013 10:02 AM 

4-lsopropyltoluene NO 0.0050 m9/L 6/28/201310:02 AM 

4-Methyl-2-pentanone NO 0.010 mg/L 6/28/2013 10:02 AM 

Acetone NO 0.010 mg/L 6/28/2013 10:02 AM 

Benzene NO 0.0050 mg/L 6/28/201310:02 AM 

Bromodichloromethane NO 0.0050 mg/L 6/28/201310:02 AM 

Bromoform NO 0.0050 mg/L 6/28/201310:02 AM 

Bromomethane NO 0.0050 mg/L 6/28/201310:02 AM 

Carbon disulfide NO 0.010 mg/L 6/28/2013 10:02 AM 

Carbon tetrachloride NO 0.0050 mg/L 6/28/2013 10:02 AM 

Chlorobenzene NO 0.0050 mg/L 6/28/2013 10:02 AM 

Chloroethane NO 0.0050 mg/L 6/28/201310:02 AM 

Chloroform NO 0.0050 mg/L 6/28/201310:02 AM 

Chloromethane NO 0.0050 mg/L 6/28/201310:02 AM 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental Date: 09-Jul-1 3 

-~----------------------··----- --------· ·--·---·-----·----

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-16 Lab ID: 1306942-03 

Collection Date: 6/21/2013 02:20PM Matrix: WATER 
-------· --------

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

cis-1 ,2-0ichloroethene NO 0.0050 mg/L 6/28/201310:02 AM 

cis-1 , 3-0ichloropropene NO 0.0050 mg/L 6/28/2013 10:02 AM 

Oibromochloromethane NO 0.0050 mg/L 6/28/201310:02 AM 

Ethyl benzene NO 0.0050 mg/L 6/28/2013 10:02 AM 

I sopropylbenzene NO 0.0050 mg/L 6/28/201310:02 AM 

m,p-Xylene NO 0.010 mg/L 6/28/201310:02 AM 

Methyl tert-butyl ether NO 0.0050 mg/L 6/28/2013 10:02 AM 

Methylene chloride NO 0.010 mg/L 6/28/201310:02 AM 

Naphthalene NO 0.0050 mg/L 6/28/201310:02 AM 

n-Butylbenzene NO 0.0050 mg/L 6/28/201310:02 AM 

n-Propylbenzene NO 0.0050 mg/L 6/28/201310:02 AM 

a-Xylene NO 0.0050 mg/L 6/28/201310:02 AM 

sec-Butylbenzene NO 0.0050 mg/L 6/28/201310:02 AM 

Styrene NO 0.0050 mg/L 6/28/201310:02 AM 

Tetrachloroethene NO 0.0050 mg/L 6/28/201310:02 AM 

Toluene NO 0.0050 mg/L 6/28/201310:02 AM 

trans-1 ,2-0ichloroethene NO 0.0050 mg/L 6/28/201310:02 AM 

trans-1 ,3-0ichloropropene NO 0.0050 mg/L 6/28/201310:02 AM 

Trichloroethene NO 0.0050 mg/L 6/28/2013 10:02 AM 

Vinyl chloride NO 0.0020 mg/L 6/28/201310:02 AM 

Xylenes, Total NO 0.015 mg/L 6/28/201310:02 AM 

Surr: 1, 2-Dichloroethane-<:14 104 70-125 %REG 6/28/201310:02 AM 

Surr: 4-Bromofluorobenzene 99.4 72-125 %REG 6/28/201310:02 AM 

Surr: Dibromofluoromethane 101 71-125 %REG 6/28/201310:02 AM 

Surr: Toluene-<:18 98.0 75-125 %REG 6/28/201310:02 AM 

ANIONS- EPA 300.0 (1993) E300 Analyst: JKP 
Chloride 54.2 0.500 mgll 7/1/2013 07:31AM 

Fluoride 0.923 0.100 mg/L 7/1/2013 07:31AM 

Sulfate 81.0 0.500 mg/L 7/1/2013 07:31AM 

Nitrate/Nitrite (as N) 4.75 2.00 mg/L 10 7/1/2013 12:41 PM 

Surr: Selenate (surr) 108 85-115 %REG 10 7/1/2013 12:41 PM 

Surr: Selenate (surr) 111 85-115 %REG 1 7/1/2013 07:31AM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 
Specific Conductivity 658 1.00 IJmhos/cm 6/27/2013 08:08PM 

TOTAL DISSOLVED SOLIDS M2540C Analyst: KAH 
Total Dissolved Solids (Residue, 444 10.0 mg/L 6/27/2013 09:00 AM 
Filterable) 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental 

Client: Navajo Refining Company 

Project: 

Sample ID: 

GW Source Investigation and Background Evaluation 

LW-18 

Collection Date: 6/21/2013 02:45PM 

Report 
Analyses Result Qual Limit 

MERCURY-SW7470A SW7470 
Mercury NO 0.000200 

DISSOLVED METALS SW6020 
Aluminum NO 0.0100 

Arsenic 0.00606 0.00500 

Barium 0.0725 0.00500 

Boron 0.138 0.0200 
Cadmium NO 0.00200 

Chromium NO 0.00500 

Cobalt NO 0.00500 

Copper NO 0.00500 

Iron NO 0.200 

Lead NO 0.00500 

Manganese NO 0.00500 

Molybdenum NO 0.00500 

Nickel NO 0.00500 

Selenium 0.00613 0.00500 
Silver NO 0.00500 

Uranium NO 0.00500 

Zinc 0.00598 0.00500 

LOW-LEVEL SEMIVOLATILES SW8270 
1, 1' -Biphenyl NO 0.20 

1-Methylnaphthalene NO 0.20 

2,4, 5-Trichlorophenol NO 0.20 

2 ,4,6-Trichlorophenol NO 0.20 

2,4-0ichlorophenol NO 0.20 

2,4-0imethylphenol NO 0.20 

2,4-0initrophenol NO 1.0 

2,4-0initrotoluene NO 0.20 

2,6-0initrotoluene NO 0.20 

2-Chloronaphthalene NO 0.20 

2-Chlorophenol NO 0.20 

2-Methylnaphthalene NO 0.20 

2-Methylphenol NO 0.20 

2-Nitroaniline NO 0.20 

2-Nitrophenol NO 0.20 

3&4-Methylphenol NO 0.20 

3,3 · -Oichlorobenzidine NO 0.20 

3-Nitroaniline NO 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

Date: 09-Jul-13 

Work Order: 1306942 

Lab ID: 1306942-04 

Matrix: WATER 

Dilution 
Factor 

Prep Date: 6/28/2013 
1 

Prep Date: 6/27/2013 
1 

Date Analyzed 

Analyst: OFO 
6/28/2013 02:06 PM 

Analyst: ALR 
6/27/2013 11 :42 PM 

6/29/2013 12:55 AM 

6/27/201311:42 PM 

6/29/201312:55 AM 

6/27/2013 11 :42 PM 

6/27/201311:42 PM 

6/27/201311:42 PM 

6/27/2013 11 :42 PM 

6/27/201311:42 PM 

6/27/2013 11:42 PM 

6/27/201311:42 PM 

6/27/2013 11:42 PM 

6/27/201311:42 PM 

6/27/2013 11:42 PM 

6/27/2013 11:42 PM 

6/27/2013 11:42 PM 

6/27/2013 11:42 PM 

Prep Date: 6/25/2013 Analyst: ACN 
1 6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 
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ALS Environmental 
~---

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation 

Sample ID: LW-18 

Collection Date: 6/21/2013 02:45 PM 
--------~ -------- ---~-~ 

Report 
Analyses Result Qual Limit 

4,6-Dinitro-2-methylphenol ND 0.20 

4-Bromophenyl phenyt ether ND 0.20 

4-Chloro-3-methylphenol ND 0.20 

4-Chloroaniline ND 0.20 

4-Chlorophenyl phenyt ether ND 0.20 

4-Nitroaniline ND 0.20 

4-Nitrophenol ND 1.0 

Acenaphthene ND 0.20 

Acenaphthytene ND 0.20 

Acetophenone ND 0.20 

Anthracene ND 0.20 

Atrazine ND 0.20 

Benz( a )anthracene ND 0.20 

Benzaldehyde ND 0.20 

Benzo(a)pyrene ND 0.20 

Benzo(b )fluoranthene ND 0.20 

Benzo(g,h,i)perylene ND 0.20 

Benzo(k )fluoranthene ND 0.20 

Bis(2-chloroethoxy)methane ND 0.20 

Bis(2-chloroethyl)ether ND 0.20 

Bis(2-chloroisopropyl)ether ND 0.20 

Bis(2-ethylhexyl)phthalate ND 0.20 

Butyl benzyl phthalate ND 0.20 

Caprolactam ND 0.20 

Carbazole ND 0.20 

Chrysene ND 0.20 

Dibenz( a, h )anthracene ND 0.20 

Dibenzofuran ND 0.20 

Diethyl phthalate ND 0.20 

Dimethyl phthalate ND 0.20 

Di-n-butyl phthalate ND 0.20 

Di-n-octyl phthalate ND 0.20 

Fluoranthene ND 0.20 

Fluorene ND 0.20 

Hexachlorobenzene ND 0.20 

Hexachlorobutadiene ND 0.20 

Hexachlorocyclopentadiene ND 0.20 

Hexachloroethane ND 0.20 

lndeno(1 ,2,3-cd)pyrene ND 0.20 

lsophorone ND 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

Date: 09-Jul-13 

Work Order: 1306942 

Lab ID: 1306942-04 

Matrix: WATER 

Dilution 
Factor Date Analyzed 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 
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ALS Environmental Date: 09-Jul-13 

----------------------

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Lab ID: 1306942-04 

Matrix: WATER 

Sample ID: LW-18 

Collection Date: 6/21/2013 02:45PM 
--- ------------------------------- -----------

Report 
Analyses Result Qual Limit Units 

Naphthalene NO 0.20 IJQ/L 

Nitrobenzene NO 0.20 IJQ/L 

N-Nitrosodi-n-propylamine NO 0.20 IJQ/L 

N-Nitrosodiphenylamine NO 0.20 IJQ/L 

Pentachlorophenol NO 0.20 IJQ/L 
Phenanthrene NO 0.20 IJQ/L 
Phenol NO 0.20 IJQ/L 

Pyrene NO 0.20 IJQ/L 
Surr: 2, 4, 6-Tribromophenol 89.8 34-129 %REG 

Surr: 2-F/uorobipheny/ 77.3 40-125 %REG 

Surr: 2-F/uoropheno/ 67.6 20-120 %REG 

Surr: 4-Terphenyl-d14 94.9 40-135 %REG 

Surr: Nitrobenzene-d5 84.0 41-120 %REG 

Surr: Phenol-d6 81.2 20-120 %REG 

VOLATILES- SW8260C SW8260 
1, 1 , 1-Trichloroethane NO 0.0050 mg/L 

1,1 ,2,2-Tetrachloroethane ND 0.0050 mg/L 

1,1 ,2-Trichloroethane NO 0.0050 mg/L 

1, 1-0ichloroethane NO 0.0050 mg/L 

1, 1-Dichloroethene NO 0.0050 mg/L 

1 ,2,4-Trimethylbenzene NO 0.0050 mg/L 

1 ,2-0ibromoethane ND 0.0050 mg/L 

1 ,2-0ichloroethane NO 0.0050 mg/L 

1 ,2-Dichloropropane NO 0.0050 mg/L 

1 ,3,5-Trimethylbenzene NO 0.0050 mg/L 

2-Butanone NO 0.010 mg/L 

2-Hexanone NO 0.010 mg/L 

4-lsopropyltoluene ND 0.0050 mg/L 

4-Methyl-2-pentanone ND 0.010 mg/L 

Acetone NO 0.010 mg/L 

Benzene ND 0.0050 mg/L 

Bromodichloromethane NO 0.0050 mg/L 

Bromoform NO 0.0050 mg/L 

Bromomethane ND 0.0050 mg/L 

Carbon disulfide NO 0.010 mg/L 

Carbon tetrachloride NO 0.0050 mg/L 

Chlorobenzene NO 0.0050 mg/L 

Chloroethane NO 0.0050 mg/L 

Chloroform NO 0.0050 mg/L 

Chloromethane NO 0.0050 mg/L 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Dilution 
Factor Date Analyzed 

6/28/2013 09:20PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20 PM 

6/28/2013 09:20PM 

Analyst: PC 
6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 

6/28/2013 10:27 AM 

6/28/2013 10:27 AM 

6/28/201310:27 AM 

6/28/201310:27 AM 
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ALS Environmental Date: 09-Jul-13 

--~------~----~ 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-18 Lab ID: 1306942-04 

Collection Date: 6/21/2013 02:45PM Matrix: WATER 
------~ -----

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

cis-1 ,2-0ichloroethene NO 0.0050 mg/L 6/28/2013 10:27 AM 

cis-1, 3-0ichloropropene NO 0.0050 mg/L 6/28/201310:27 AM 

Oibromochloromethane NO 0.0050 mg/L 6/28/201310:27 AM 

Ethylbenzene NO 0.0050 mg/L 6/28/201310:27 AM 

Isopropyl benzene NO 0.0050 mg/L 6/28/201310:27 AM 

m,p-Xylene NO 0.010 mg/L 6/28/2013 10:27 AM 

Methyl tert-butyl ether NO 0.0050 mg/L 6/28/201310:27 AM 

Methylene chloride NO 0.010 mg/L 6/28/2013 10:27 AM 

Naphthalene NO 0.0050 mg/L 6/28/201310:27 AM 

n-Butylbenzene NO 0.0050 mg/L 6/28/201310:27 AM 

n-Propylbenzene NO 0.0050 mg/L 6/28/2013 10:27 AM 

o-Xylene NO 0.0050 mg/L 6/28/201310:27 AM 

sec-Butylbenzene NO 0.0050 mg/L 6/28/201310:27 AM 

Styrene NO 0.0050 mg/L 6/28/201310:27 AM 

Tetrachloroethene NO 0.0050 mg/L 6/28/2013 10:27 AM 

Toluene NO 0.0050 mg/L 6/28/201310:27 AM 

trans-1 ,2-0ichloroethene NO 0.0050 mg/L 6/28/201310:27 AM 

trans-1 ,3-0ichloropropene NO 0.0050 mg/L 6/28/201310:27 AM 

Trichloroethene NO 0.0050 mg/L 6/28/2013 10:27 AM 

Vinyl chloride NO 0.0020 mg/L 6/28/201310:27 AM 

Xylenes, Total NO 0.015 mg/L 6/28/201310:27 AM 

Surr: 1, 2-Dichloroethane-<14 109 70-125 %REG 612812013 10:27 AM 

Surr: 4-Bromof/uorobenzene 96.6 72-125 %REG 6/28/2013 10:27 AM 

Surr: Dibromofluoromethane 102 71-125 %REG 6/28/201310:27 AM 

Surr: Toluene-<18 91.7 75-125 %REG 6/28/201310:27 AM 

ANIONS· EPA 300.0 (1993) E300 Analyst: JKP 
Chloride 59.7 0.500 mg/L 7/1/2013 07:52AM 

Fluoride 0.922 0.100 mg/L 7/1/2013 07:52AM 

Sulfate 70.7 0.500 mg/L 7/1/2013 07:52AM 

Nitrate/Nitrite (as N) 3.67 2.00 mg/L 10 7/1/2013 12:55 PM 

Surr: Selenate (surr) 109 85-115 %REG 10 7/1/2013 12:55 PM 

Surr: Selenate (surr) 108 85-115 %REG 7/1/2013 07:52AM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 
Specific Conductivity 640 1.00 1Jmhos/cm 6/27/2013 08:10PM 

TOTAL DISSOLVED SOLIDS M2540C Analyst: KAH 
Total Dissolved Solids (Residue, 448 10.0 mg/L 6/27/2013 09:00AM 
Filterable) 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 

AR Page 16 of 29 

19 of 71 



ALS Environmental Date: 09-Jul-13 
- ----------- ____ _:_ _______ ___:___ 

Client: Navajo Refining Company 

Project: 

Sample ID: 

GW Source Investigation and Background Evaluation 

LW-14 

Collection Date: 6/21/2013 03:15PM 

Report 
Analyses Result Qual Limit 

MERCURY-SW7470A SW7470 
Mercury ND 0.000200 

DISSOLVED METALS SW6020 
Aluminum ND 0.0100 

Arsenic 0.00701 0.00500 

Barium 0.0931 0.00500 

Boron 0.142 0.0200 

Cadmium ND 0.00200 

Chromium ND 0.00500 

Cobalt ND 0.00500 

Copper ND 0.00500 

Iron ND 0.200 

Lead ND 0.00500 

Manganese ND 0.00500 

Molybdenum ND 0.00500 

Nickel ND 0.00500 

Selenium 0.00638 0.00500 
Silver ND 0.00500 

Uranium ND 0.00500 

Zinc 0.00761 0.00500 

LOW-LEVEL SEMIVOLATILES SW8270 
1, 1' -Biphenyl ND 0.20 

1-Methyl naphthalene ND 0.20 

2 ,4,5-Trichlorophenol ND 0.20 

2,4,6-Trichlorophenol ND 0.20 

2,4-Dichlorophenol ND 0.20 

2,4-Dimethylphenol ND 0.20 

2, 4-Dinitrophenol ND 1.0 

2,4-Dinitrotoluene ND 0.20 

2,6-Dinitrotoluene ND 0.20 

2-Chloronaphthalene ND 0.20 

2-Chlorophenol ND 0.20 

2-Methylnaphthalene ND 0.20 

2-Methylphenol ND 0.20 

2-Nitroaniline ND 0.20 

2-Nitrophenol ND 0.20 

3&4-Methylphenol ND 0.20 

3,3 · -Dichlorobenzidine ND 0.20 

3-Nitroaniline ND 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJQ/L 

IJQ/L 

IJg/L 

IJQ/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJQ/L 

Work Order: 1306942 

Lab ID: 1306942-05 

Matrix: WATER 

Dilution 
Factor Date Analyzed 

Prep Date: 6/28/2013 Analyst: OFO 
1 6/28/2013 02:08 PM 

Prep Date: 6/27/2013 
1 

1 

Analyst: ALR 
6/27/201311:47 PM 

6/29/2013 01:00AM 

6/27/201311:47 PM 

6/29/2013 01:00AM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

6/27/201311:47 PM 

Prep Date: 6/25/2013 Analyst: ACN 
6/28/2013 09:39PM 

6/28/2013 09:39 PM 

6/28/2013 09:39 PM 

6/28/2013 09:39PM 

6/28/2013 09:39 PM 

6/28/2013 09:39 PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39 PM 

6/28/2013 09:39 PM 

6/28/2013 09:39PM 

6/28/2013 09:39 PM 

6/28/2013 09:39 PM 

6/28/2013 09:39 PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 
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ALS Environmental Date: 09-Jul-13 

--------------- . ---- ---- ---

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-14 Lab ID: 1306942-05 

Collection Date: 6/2112013 03:15PM Matrix: WATER 
---- ---- - ----

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

4,6-Dinitro-2-methylphenol ND 0.20 ~g/L 6/28/2013 09:39PM 

4-Bromophenyl phenyl ether ND 0.20 ~g/L 6/28/2013 09:39PM 

4-Chloro-3-methylphenol ND 0.20 ~g/L 6/28/2013 09:39PM 

4-Chloroaniline ND 0.20 ~g/L 6/28/2013 09:39 PM 

4-Chlorophenyl phenyl ether ND 0.20 ~g/L 6/28/2013 09:39 PM 

4-Nitroaniline ND 0.20 ~g/L 6/28/2013 09:39PM 

4-Nitrophenol ND 1.0 ~g/L 6/28/2013 09:39PM 

Acenaphthene ND 0.20 ~g/L 6/28/2013 09:39 PM 

Acenaphthylene ND 0.20 ~g/L 6/28/2013 09:39PM 

Acetophenone ND 0.20 ~g/L 6/28/2013 09:39PM 

Anthracene ND 0.20 ~g/L 6/28/2013 09:39PM 

Atrazine ND 0.20 ~g/L 6/28/2013 09:39 PM 

Benz(a)anthracene ND 0.20 ~g/L 6/28/2013 09:39 PM 

Benzaldehyde ND 0.20 ~g/L 6/28/2013 09:39 PM 

Benzo(a)pyrene ND 0.20 ~g/L 6/28/2013 09:39PM 

Benzo(b )fluoranthene ND 0.20 ~g/L 6/28/2013 09:39PM 

Benzo(g, h, i)perylene ND 0.20 ~g/L 6/28/2013 09:39PM 

Benzo(k)fluoranthene ND 0.20 ~g/L 6/28/2013 09:39 PM 

Bis(2-chloroethoxy)methane ND 0.20 ~g/L 6/28/2013 09:39 PM 

Bis(2-chloroethyl)ether ND 0.20 ~g/L 6/28/2013 09:39 PM 

Bis(2-chloroisopropyl)ether ND 0.20 ~g/L 6/28/2013 09:39 PM 

Bis(2-ethylhexyl)phthalate ND 0.20 ~g/L 6/28/2013 09:39PM 

Butyl benzyl phthalate ND 0.20 ~g/L 6/28/2013 09:39PM 

Caprolactam ND 0.20 ~g/L 6/28/2013 09:39PM 

Carbazole ND 0.20 ~g/L 6/28/2013 09:39PM 

Chrysene ND 0.20 ~g/L 6/28/2013 09:39PM 

Dibenz(a,h)anthracene ND 0.20 ~g/L 6/28/2013 09:39PM 

Dibenzofuran ND 0.20 ~g/L 6/28/2013 09:39PM 

Diethyl phthalate ND 0.20 ~g/L 6/28/2013 09:39PM 

Dimethyl phthalate ND 0.20 ~g/L 6/28/2013 09:39PM 

Di-n-butyl phthalate ND 0.20 ~g/L 6/28/2013 09:39 PM 

Di-n-octyl phthalate ND 0.20 ~g/L 6/28/2013 09:39 PM 

Fluoranthene ND 0.20 ~g/L 6/28/2013 09:39PM 

Fluorene ND 0.20 ~g/L 6/28/2013 09:39PM 

Hexachlorobenzene ND 0.20 ~g/L 6/28/2013 09:39PM 

Hexachlorobutadiene ND 0.20 ~g/L 6/28/2013 09:39PM 

Hexachlorocyclopentadiene ND 0.20 ~g/L 6/28/2013 09:39 PM 

Hexachloroethane ND 0.20 ~g/L 6/28/2013 09:39 PM 

lndeno(1 ,2,3-cd)pyrene ND 0.20 ~g/L 6/28/2013 09:39PM 

lsophorone ND 0.20 ~g/L 6/28/2013 09:39PM 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental Date: 09-Jul-13 

---~-----~--- ----·-~~~ ---------~-~~~ ~~~ 

Client: Navajo Refining Company 

Project: 

Sample ID: 

GW Source Investigation and Background Evaluation 

LW-14 

Collection Date: 6/21/2013 03:15PM 

Report 
Analyses Result Qual Limit 

Naphthalene NO 0.20 

Nitrobenzene NO 0.20 

N-Nitrosodi-n-propylamine NO 0.20 

N-Nitrosodiphenylamine NO 0.20 

Pentachlorophenol NO 0.20 

Phenanthrene NO 0.20 

Phenol NO 0.20 

Pyrene NO 0.20 

Surr: 2, 4, 6-Tribromophenol 104 34-129 

Surr: 2-F/uorobipheny/ 80.4 40-125 

Surr: 2-F/uoropheno/ 72.6 20-120 

Surr: 4-Terpheny/-d14 92.1 40-135 

Surr: Nitrobenzene-d5 82.1 41-120 

Surr: Phenol-d6 82.6 20-120 

VOLATILES- SW8260C SW8260 
1,1, 1-Trichloroethane NO 0.0050 

1,1 ,2,2-Tetrachloroethane NO 0.0050 

1,1 ,2-Trichloroethane NO 0.0050 

1, 1-0ichloroethane NO 0.0050 

1, 1-0ichloroethene NO 0.0050 

1 ,2,4-Trimethylbenzene NO 0.0050 

1 ,2-0ibromoethane NO 0.0050 

1 ,2-0ichloroethane NO 0.0050 

1 ,2-0ichloropropane NO 0.0050 

1 ,3,5-T rimethylbenzene NO 0.0050 

2-Butanone NO 0.010 

2-Hexanone NO 0.010 

4-lsopropyltoluene ND 0.0050 

4-Methyl-2-pentanone NO 0.010 

Acetone NO 0.010 

Benzene NO 0.0050 

Bromodichloromethane NO 0.0050 

Bromoform NO 0.0050 

Bromomethane NO 0.0050 

Carbon disulfide NO 0.010 

Carbon tetrachloride NO 0.0050 

Chlorobenzene NO 0.0050 

Chloroethane NO 0.0050 

Chloroform NO 0.0050 

Chloromethane NO 0.0050 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Work Order: 1306942 

Lab ID: 1306942-05 

Matrix: WATER 

Dilution 
Units Factor 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJQ/L 

IJg/L 

%REG 
%REG 
%REG 
%REG 
%REG 
%REG 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

Date Analyzed 

6/28/2013 09:39 PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39 PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

6/28/2013 09:39PM 

Analyst: PC 
6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/2013 10:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/2013 10:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

6/28/201310:52 AM 

AR Page 19 of 29 



ALS Environmental Date: 09-Jul-13 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: LW-14 Lab ID: 1306942-05 

Collection Date: 6/2112013 03:15PM Matrix: WATER 
----

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

cis-1 ,2-Dichloroethene ND 0.0050 mg/L 6/28/201310:52 AM 

cis-1 ,3-Dichloropropene ND 0.0050 mg/L 6/28/201310:52 AM 

Dibromochloromethane ND 0.0050 mg/L 6/28/201310:52 AM 

Ethylbenzene ND 0.0050 mg/L 6/28/2013 10:52 AM 

lsopropylbenzene ND 0.0050 mg/L 6/28/2013 10:52 AM 

m,p-Xylene ND 0.010 mg/L 6/28/2013 10:52 AM 

Methyl tert-butyl ether ND 0.0050 mg/L 6/28/201310:52 AM 

Methylene chloride ND 0.010 mg/L 6/28/201310:52 AM 

Naphthalene ND 0.0050 mg/L 6/28/201310:52 AM 

n-Butylbenzene ND 0.0050 mg/L 6/28/201310:52 AM 

n-Propylbenzene ND 0.0050 mg/L 6/28/201310:52 AM 

a-Xylene ND 0.0050 mg/L 6/28/201310:52 AM 

sec-Butylbenzene ND 0.0050 mg/L 6/28/201310:52 AM 

Styrene ND 0.0050 mg/L 6/28/201310:52 AM 

Tetrachloroethene ND 0.0050 mg/L 6/28/201310:52 AM 

Toluene ND 0.0050 mg/L 6/28/201310:52 AM 

trans-1 ,2-Dichloroethene ND 0.0050 mg/L 6/28/201310:52 AM 

trans-1, 3-Dichloropropene ND 0.0050 mg/L 6/28/201310:52 AM 

T richloroethene ND 0.0050 mg/L 6/28/201310:52 AM 

Vinyl chloride ND 0.0020 mg/L 6/28/2013 10:52 AM 

Xylenes, Total ND 0.015 mg/L 6/28/2013 10:52 AM 

Surr: 1, 2-Dichloroethane-d4 110 70-125 %REG 6/28/201310:52 AM 

Surr: 4-Bromofluorobenzene 101 72-125 %REG 6/28/2013 1 0:52 AM 

Surr: Dibromofluoromethane 103 71-125 %REG 6/28/201310:52 AM 

Surr: Toluene-dB 96.6 75-125 %REG 6/28/201310:52 AM 

ANIONS- EPA 300.0 (1993) E300 Analyst: JKP 
Chloride 36.2 0.500 mg/L 7/1/2013 08:14AM 

Fluoride 1.04 0.100 mg/L 7/1/2013 08:14AM 

Sulfate 74.8 0.500 mg/L 7/1/2013 08:14AM 

Nitrate/Nitrite (as N) 3.69 2.00 mg/L 10 7/1/2013 01:10PM 

Surr: Selenate (surr) 108 85-115 %REG 10 7/1/2013 01:10PM 

Surr: Selenate (surr) 111 85-115 %REG 7/1/2013 08:14AM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 
Specific Conductivity 576 1.00 IJmhos/cm 6/27/2013 08:11 PM 

TOTAL DISSOLVED SOLIDS M2540C Analyst: KAH 
Total Dissolved Solids (Residue, 386 10.0 mg/L 6/27/2013 09:00AM 
Filterable) 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation 

Sample 10: EB-06-21-13-01 

Collection Date: 6/21/2013 05:05 PM 

Report 
Analyses Result Qual Limit 

MERCURY-SW7470A SW7470 
Mercury NO 0.000200 

DISSOLVED METALS SW6020 
Aluminum NO 0.0100 

Arsenic NO 0.00500 

Barium NO 0.00500 

Boron NO 0.0200 

Cadmium NO 0.00200 

Chromium NO 0.00500 

Cobalt NO 0.00500 

Copper NO 0.00500 

Iron NO 0.200 

Lead NO 0.00500 

Manganese NO 0.00500 

Molybdenum NO 0.00500 

Nickel NO 0.00500 

Selenium NO 0.00500 

Silver NO 0.00500 

Uranium NO 0.00500 

Zinc NO 0.00500 

LOW-LEVEL SEMIVOLATILES SW8270 
1 , 1 ·-Biphenyl NO 0.20 

1-Methylnaphthalene NO 0.20 

2,4,5-Trichlorophenol NO 0.20 

2,4,6-Trichlorophenol NO 0.20 

2,4-0ichlorophenol NO 0.20 

2,4-0imethylphenol NO 0.20 

2,4-0initrophenol NO 1.0 

2,4-0initrotoluene NO 0.20 

2,6-0initrotoluene NO 0.20 

2-Chloronaphthalene NO 0.20 

2-Chlorophenol NO 0.20 

2-Methylnaphthalene NO 0.20 

2-Methylphenol NO 0.20 

2-Nitroaniline NO 0.20 

2-Nitrophenol NO 0.20 

3&4-Methylphenol NO 0.20 

3,3'-0ichlorobenzidine NO 0.20 

3-Nitroaniline NO 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJ9/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

Date: 09-Jul-13 

Work Order: 1306942 

Lab 10: 1306942-06 

Matrix: WATER 

Dilution 
Factor Date Analyzed 

Prep Date: 6/28/2013 Analyst: OFO 
6/28/2013 02:10PM 

Prep Date: 6/27/2013 Analyst: ALR 
6/27/2013 11:53 PM 

6/27/2013 11:53 PM 

6/27/201311:53 PM 

6/27/201311:53 PM 

6/27/2013 11 :53 PM 

6/27/2013 11:53 PM 

6/27/201311:53 PM 

6/27/201311:53 PM 

6/27/2013 11 :53 PM 

6/27/201311:53 PM 

6/27/201311:53 PM 

6/27/201311:53 PM 

6/27/201311:53 PM 

6/27/2013 11 :53 PM 

6/27/2013 11 :53 PM 

6/27/201311:53 PM 

6/27/201311:53 PM 

Prep Date: 6/25/2013 Analyst: ACN 
6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 
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ALS Environmental 

Client: 

Project: 

Sample ID: 

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

EB-06-21-13-01 

Collection Date: 6/21/2013 05:05PM 

Date: 09-Jul-13 

Work Order: 1306942 

Lab ID: 1306942-06 

Matrix: WATER 
--------------------------- ---------------------

Report 
Analyses Result Qual Limit Units 

4,6-Dinitro-2-methylphenol ND 0.20 iJQ/L 

4-Bromophenyl phenyl ether ND 0.20 iJQ/L 

4-Chloro-3-methylphenol ND 0.20 iJQ/L 

4-Chloroaniline ND 0.20 iJQ/L 

4-Chlorophenyl phenyl ether ND 0.20 iJQ/L 

4-Nitroaniline ND 0.20 iJQ/L 

4-Nitrophenol ND 1.0 iJQIL 

Acenaphthene ND 0.20 iJQ/L 

Acenaphthylene ND 0.20 iJQ/L 

Acetophenone ND 0.20 iJQ/L 

Anthracene ND 0.20 IJQ/L 

Atrazine ND 0.20 IJQ/L 

Benz( a )anthracene ND 0.20 IJQ/L 

Benzaldehyde 1.7 0.20 iJg/L 
Benzo(a)pyrene ND 0.20 IJQ/L 

Benzo(b )fluoranthene ND 0.20 IJQ/L 

Benzo(g,h,i)perylene ND 0.20 IJQ/L 

Benzo(k )fluoranthene ND 0.20 iJQ/L 

Bis(2-chloroethoxy)methane ND 0.20 iJQ/L 

Bis(2-chloroethyl)ether ND 0.20 IJQ/L 

Bis(2-chloroisopropyl)ether 0.28 0.20 iJQ/L 
Bis(2-ethylhexyl)phthalate ND 0.20 IJQ/L 

Butyl benzyl phthalate ND 0.20 iJQ/L 

Caprolactam ND 0.20 IJQ/L 

Carbazole ND 0.20 IJQ/L 

Chrysene ND 0.20 IJQ/L 

Dibenz( a, h )anthracene ND 0.20 iJQ/L 

Dibenzofuran ND 0.20 IJQ/L 

Diethyl phthalate ND 0.20 IJQ/L 

Dimethyl phthalate ND 0.20 iJQ/L 

Di-n-butyl phthalate ND 0.20 iJQ/L 

Di-n-octyl phthalate ND 0.20 IJQ/L 

Fluoranthene ND 0.20 IJQ/L 

Fluorene ND 0.20 iJQ/L 

Hexachlorobenzene ND 0.20 iJQ/L 

Hexachlorobutadiene ND 0.20 iJQ/L 

Hexachlorocyclopentadiene ND 0.20 IJQ/L 

Hexachloroethane ND 0.20 IJQ/L 

lndeno( 1, 2, 3-cd)pyrene ND 0.20 iJQ/L 

lsophorone ND 0.20 iJQ/L 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Dilution 
Factor Date Analyzed 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 
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ALS Environmental Date: 09-Jul-13 

------------------- -------------------·---------------

Client: 

Project: 

Sample ID: 

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

EB-06-21-13-01 

Collection Date: 6/21/2013 05:05PM 

Report 

Work Order: 1306942 

Lab ID: 1306942-06 

Matrix: WATER 

Analyses Result Qual Limit Units 
Dilution 
Factor 

Naphthalene ND 0.20 IJQ/L 

Nitrobenzene ND 0.20 IJQ/L 

N-Nitrosodi-n-propylamine ND 0.20 IJg/L 

N-Nitrosodiphenylamine ND 0.20 IJQ/L 

Pentachlorophenol ND 0.20 IJg/L 

Phenanthrene ND 0.20 IJg/L 

Phenol ND 0.20 IJQ/L 

Pyrene ND 0.20 IJQ/L 

Surr: 2, 4, 6-Tribromophenol 98.9 34-129 %REG 

Surr: 2-F/uorobipheny/ 75.2 40-125 %REG 

Surr: 2-F/uoropheno/ 74.7 20-120 %REG 

Surr: 4-Terpheny/-d14 88.8 40-135 %REG 

Surr: Nitrobenzene-d5 81.9 41-120 %REG 

Surr: Phenol-d6 80.1 20-120 %REG 

VOLATILES· SW8260C SW8260 
1,1, 1-Trichloroethane ND 0.0050 mg/L 

1,1 ,2,2-Tetrachloroethane ND 0.0050 mg/L 

1,1 ,2-Trichloroethane ND 0.0050 mg/L 

1, 1-Dichloroethane ND 0.0050 mg/L 

1, 1-Dichloroethene ND 0.0050 mg/L 

1 ,2,4-Trimethylbenzene ND 0.0050 mg/L 

1 ,2-Dibromoethane ND 0.0050 mg/L 

1 ,2-Dichloroethane ND 0.0050 mg/L 

1 ,2-Dichloropropane ND 0.0050 mg/L 

1 ,3,5-Trimethylbenzene ND 0.0050 mg/L 

2-Butanone ND 0.010 mg/L 

2-Hexanone ND 0.010 mg/L 

4-lsopropyltoluene ND 0.0050 mg/L 

4-Methyl-2-pentanone ND 0.010 mg/L 

Acetone ND 0.010 mg/L 

Benzene ND 0.0050 mg/L 

Bromodichloromethane ND 0.0050 mg/L 

Bromoform ND 0.0050 mg/L 

Bromomethane ND 0.0050 mg/L 

Carbon disulfide ND 0.010 mg/L 

Carbon tetrachloride ND 0.0050 mg/L 

Chlorobenzene ND 0.0050 mg/L 

Chloroethane ND 0.0050 mg/L 

Chloroform ND 0.0050 mg/L 

Chloromethane ND 0.0050 mg/L 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Date Analyzed 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

6/28/2013 09:58 PM 

6/28/2013 09:58PM 

6/28/2013 09:58PM 

6/28/2013 09:58 PM 

Analyst: PC 
6/28/2013 09:37AM 

6/28/2013 09:37AM 

6/28/2013 09:37AM 

6/28/2013 09:37 AM 

6/28/2013 09:37AM 

6/28/2013 09:37 AM 

6/28/2013 09:37 AM 

6/28/2013 09:37 AM 

6/28/2013 09:37AM 

6/28/2013 09:37AM 

6/28/2013 09:37AM 

6/28/2013 09:37AM 

6/28/2013 09:37 AM 

6/28/2013 09:37AM 

6/28/2013 09:37 AM 

6/28/2013 09:37 AM 

6/28/2013 09:37 AM 

6/28/2013 09:37 AM 

6/28/2013 09:37 AM 

6/28/2013 09:37AM 

6/28/2013 09:37 AM 

6/28/2013 09:37AM 

6/28/2013 09:37 AM 

6/28/2013 09:37AM 

6/28/2013 09:37AM 
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ALS Environmental Date: 09-Jul-13 

-------- -------

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: EB-06-21-13-0 1 Lab ID: 1306942-06 

Collection Date: 6/2112013 05:05PM Matrix: WATER 
--------~ 

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

cis-1 ,2-0ichloroethene NO 0.0050 mg/L 6/28/2013 09:37AM 

cis-1 ,3-0ichloropropene NO 0.0050 mg/L 6/28/2013 09:37AM 

Oibromochloromethane NO 0.0050 mg/L 6/28/2013 09:37AM 

Ethylbenzene NO 0.0050 mg/L 6/28/2013 09:37AM 

lsopropylbenzene NO 0.0050 mg/L 6/28/2013 09:37AM 

m,p-Xylene NO 0.010 mg/L 6/28/2013 09:37AM 

Methyl tert-butyl ether NO 0.0050 mg/L 6/28/2013 09:37 AM 

Methylene chloride NO 0.010 mg/L 6/28/2013 09:37AM 

Naphthalene NO 0.0050 mg/L 6/28/2013 09:37 AM 

n-Butylbenzene NO 0.0050 mg/L 6/28/2013 09:37 AM 

n-Propylbenzene NO 0.0050 mg/L 6/28/2013 09:37 AM 

o-Xylene NO 0.0050 mg/L 6/28/2013 09:37AM 

sec-Butyl benzene NO 0.0050 mg/L 6/28/2013 09:37AM 

Styrene NO 0.0050 mg/L 6/28/2013 09:37AM 

Tetrachloroethene NO 0.0050 mg/L 6/28/2013 09:37AM 

Toluene NO 0.0050 mg/L 6/28/2013 09:37AM 

trans-1 ,2-0ichloroethene NO 0.0050 mg/L 6/28/2013 09:37AM 

trans-1, 3-0ichloropropene NO 0.0050 mg/L 6/28/2013 09:37AM 

Trichloroethene NO 0.0050 mg/L 6/28/2013 09:37 AM 

Vinyl chloride NO 0.0020 mg/L 6/28/2013 09:37AM 

Xylenes, Total NO 0.015 mg/L 6/28/2013 09:37AM 

Surr: 1, 2-Dichloroethane-d4 104 70-125 %REG 6128/2013 09:37AM 

Surr: 4-Bromofluorobenzene 104 72-125 %REG 6/28/2013 09:37AM 

Surr: Dibromofluoromethane 101 71-125 %REG 6/28/2013 09:37 AM 

Surr: Toluene-dB 95.3 75-125 %REG 6/28/2013 09:37 AM 

ANIONS· EPA 300.0 (1993) E300 Analyst: JKP 
Chloride NO 0.500 mg/L 7/1/2013 08:36AM 

Fluoride NO 0.100 mg/L 7/1/2013 08:36AM 

Sulfate NO 0.500 mg/L 7/1/2013 08:36AM 

Nitrate/Nitrite (as N) NO 2.00 mg/L 10 7/1/2013 01:53PM 

Surr: Selenate (surr) 111 85-115 %REG 10 7/1/2013 01:53PM 

Surr: Selenate (surr) 108 85-115 %REG 711/2013 08:36AM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 
Specific Conductivity NO 1.00 ~mhos/em 6/27/2013 08:13 PM 

TOTAL DISSOLVED SOLIDS M2540C Analyst: KAH 
Total Dissolved Solids (Residue, 10.0 10.0 mg/L 6/27/2013 09:00AM 
Filterable) 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental 
----

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation 

Sample 10: MW-30 

Collection Date: 6/21/2013 05:20PM 
··-·----

Report 
Analyses Result Qual Limit 

MERCURY-SW7470A SW7470 
Mercury NO 0.000200 

DISSOLVED METALS SW6020 
Aluminum 0.0436 0.0100 

Arsenic 0.00588 0.00500 

Barium 0.0424 0.00500 
Boron 0.164 0.0200 
Cadmium NO 0.00200 

Chromium NO 0.00500 

Cobalt NO 0.00500 

Copper NO 0.00500 

Iron NO 0.200 

Lead NO 0.00500 

Manganese NO 0.00500 

Molybdenum 0.00913 0.00500 
Nickel NO 0.00500 

Selenium 0.00554 0.00500 
Silver NO 0.00500 

Uranium NO 0.00500 

Zinc NO 0.00500 

LOW-LEVEL SEMIVOLATILES SW8270 
1 , 1 ·-Biphenyl NO 0.20 

1-Methylnaphthalene NO 0.20 

2,4,5-Trichlorophenol NO 0.20 

2,4,6-Trichlorophenol NO 0.20 

2,4-0ichlorophenol NO 0.20 

2,4-0imethylphenol NO 0.20 

2,4-0initrophenol NO 1.0 

2,4-0initrotoluene NO 0.20 

2,6-0initrotoluene NO 0.20 

2-Chloronaphthalene NO 0.20 

2-Chlorophenol NO 0.20 

2-Methylnaphthalene NO 0.20 

2-Methylphenol NO 0.20 

2-Nitroaniline NO 0.20 

2-Nitrophenol NO 0.20 

3&4-Methylphenol NO 0.20 

3,3 · -Oichlorobenzidine NO 0.20 

3-Nitroaniline NO 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJQ/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

IJg/L 

Date: 09-Jul-13 

Work Order: 1306942 

Lab 10: 1306942-07 

Matrix: WATER 

Dilution 
Factor 

Prep Date: 6/28/2013 
1 

Date Analyzed 

Analyst: OFO 
6/28/2013 02:12PM 

Prep Date: 6/27/2013 Analyst: ALR 
1 6/27/201311:59 PM 

6/29/2013 01:06AM 

6/27/2013 11:59 PM 

6/29/2013 01:06 AM 

6/27/201311:59 PM 

6/27/2013 11:59 PM 

6/27/201311:59 PM 

6/27/2013 11:59 PM 

6/27/201311:59 PM 

6/27/201311:59 PM 

6/27/2013 11 :59 PM 

6/27/2013 11:59 PM 

6/27/201311:59 PM 

6/27/2013 11 :59 PM 

6/27/2013 11 :59 PM 

6/27/201311:59 PM 

6/27/2013 11 :59 PM 

Prep Date: 6/25/2013 Analyst: ACN 
6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 
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ALS Environmental 

Client: Navajo Refining Company 

Project: 

Sample ID: 

GW Source Investigation and Background Evaluation 

MW-30 

Collection Date: 6/21/2013 05:20PM 

Report 
Analyses Result Qual Limit 

4,6-Dinitro-2-methylphenol NO 0.20 

4-Bromophenyl phenyl ether ND 0.20 

4-Chloro-3-methylphenol NO 0.20 

4-Chloroaniline NO 0.20 

4-Chlorophenyl phenyl ether NO 0.20 

4-Nitroaniline NO 0.20 

4-Nitrophenol NO 1.0 

Acenaphthene NO 0.20 

Acenaphthylene NO 0.20 

Acetophenone NO 0.20 

Anthracene NO 0.20 

Atrazine NO 0.20 

Benz(a)anthracene NO 0.20 

Benzaldehyde NO 0.20 

Benzo(a)pyrene NO 0.20 

Benzo(b )fluoranthene NO 0.20 

Benzo(g,h,i)perylene NO 0.20 

Benzo(k)fluoranthene NO 0.20 

Bis(2-chloroethoxy)methane ND 0.20 

Bis(2-chloroethyl)ether NO 0.20 

Bis(2-chloroisopropyl)ether 0.89 0.20 

Bis(2-ethylhexyl)phthalate 0.26 0.20 

Butyl benzyl phthalate ND 0.20 

Caprolactam NO 0.20 

Carbazole NO 0.20 

Chrysene NO 0.20 

Dibenz(a,h)anthracene NO 0.20 

Dibenzofuran NO 0.20 

Diethyl phthalate 0.23 0.20 

Dimethyl phthalate NO 0.20 

Di-n-butyl phthalate 25 1.0 

Di-n-octyl phthalate NO 0.20 

Fluoranthene NO 0.20 

Fluorene NO 0.20 

Hexachlorobenzene NO 0.20 

Hexachlorobutadiene NO 0.20 

Hexachlorocyclopentadiene NO 0.20 

Hexachloroethane NO 0.20 

lndeno(1 ,2,3-cd)pyrene NO 0.20 

lsophorone NO 0.20 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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Units 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

IJQ/L 

IJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJg/L 

IJQ/L 

iJQ/L 

IJg/L 

iJQ/L 

IJQ/L 

iJQ/L 

iJQ/L 

iJg/L 

iJQ/L 

iJQ/L 

iJQ/L 

iJQ/L 

Date: 09-Jul-13 

VVorkOrder: 1306942 

Lab ID: 1306942-07 

Matrix: WATER 

Dilution 
Factor 

5 

Date Analyzed 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/2013 10:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

7/1/2013 09:19PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 

6/28/201310:17 PM 
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ALS Environmental Date: 09-Jul-13 

--~--- ·-------~--~-·~ -~---

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: MW-30 Lab ID: 1306942-07 

Collection Date: 6/2112013 05:20PM Matrix: WATER 

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

Naphthalene ND 0.20 IJQ/L 6/28/2013 10:17 PM 

Nitrobenzene ND 0.20 IJQ/L 6/28/2013 10:17 PM 

N-Nitrosodi-n-propylamine ND 0.20 IJQ/L 6/28/201310:17 PM 

N-Nitrosodiphenylamine 1.0 0.20 IJQ/L 6/28/201310:17 PM 

Pentachlorophenol ND 0.20 IJQ/L 6/28/2013 10:17 PM 

Phenanthrene 0.25 0.20 119/L 6/28/201310:17 PM 

Phenol ND 0.20 IJQ/L 6/28/2013 10:17 PM 

Pyrene ND 0.20 IIQ/L 6/28/201310:17 PM 

Surr: 2, 4, 6-Tribromophenol 119 34-129 %REG 6/28/201310:17 PM 

Surr: 2, 4, 6-Tribromophenol 91.1 34-129 %REG 5 7/1/2013 09:19PM 

Surr: 2-F/uorobipheny/ 82.2 40-125 %REG 6/28/201310:17 PM 

Surr: 2-F/uorobipheny/ 90.7 40-125 %REG 5 7/1/2013 09:19PM 

Surr: 2-F/uoropheno/ 77.4 20-120 %REG 6/28/201310:17 PM 

Surr: 2-F/uoropheno/ 59.4 20-120 %REG 5 7/1/2013 09:19PM 

Surr: 4-Terphenyl-d14 94.3 40-135 %REG 6/28/201310:17 PM 

Surr: 4-Terphenyl-d14 91.6 40-135 %REG 5 7/1/2013 09:19PM 

Surr: Nitrobenzene-d5 83.6 41-120 %REG 6/28/201310:17 PM 

Surr: Nitrobenzene-d5 90.7 41-120 %REG 5 7/1/2013 09:19PM 

Surr: Phenol-d6 75.8 20-120 %REG 5 7/1/2013 09:19PM 

Surr: Phenol-d6 87.0 20-120 %REG 6/28/201310:17 PM 

VOLATILES· SW8260C SW8260 Analyst: PC 
1,1, 1-Trichloroethane ND 0.0050 mg/L 6/28/2013 11:17 AM 

1,1 ,2,2-Tetrachloroethane ND 0.0050 mg/L 6/28/201311:17 AM 

1,1 ,2-Trichloroethane ND 0.0050 mg/L 6/28/2013 11:17 AM 

1, 1-Dichloroethane ND 0.0050 mg/L 6/28/2013 11:17 AM 

1, 1-Dichloroethene ND 0.0050 mg/L 6/28/201311:17 AM 

1 ,2,4-Trimethylbenzene ND 0.0050 mg/L 6/28/201311:17 AM 
1 ,2-0ibromoethane NO 0.0050 mg/L 6/28/201311:17 AM 
1 ,2-0ichloroethane NO 0.0050 mg/L 6/28/201311:17 AM 
1 ,2-Dichloropropane NO 0.0050 mg/L 6/28/201311:17 AM 

1 ,3,5-Trimethylbenzene NO 0.0050 mg/L 6/28/2013 11:17 AM 

2-Butanone 0.040 0.010 mg/L 6/28/201311:17 AM 

2-Hexanone ND 0.010 mg/L 6/28/201311:17 AM 

4-lsopropyltoluene ND 0.0050 mg/L 6/28/2013 11:17 AM 

4-Methyl-2-pentanone ND 0.010 mg/L 6/28/201311:17 AM 

Acetone ND 0.010 mg/L 6/28/201311:17 AM 

Benzene ND 0.0050 mg/L 6/28/201311:17 AM 

Bromodichloromethane ND 0.0050 mg/L 6/28/201311:17 AM 

Bromoform ND 0.0050 mg/L 6/28/201311:17 AM 

Bromomethane NO 0.0050 mg/L 6/28/201311:17 AM 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental Date: 09-Jul-13 

Client: Navajo Refining Company 

Project: GW Source Investigation and Background Evaluation Work Order: 1306942 

Sample ID: MW-30 Lab ID: 1306942-07 

Collection Date: 6/21/2013 05:20PM Matrix: WATER 

Report Dilution 
Analyses Result Qual Limit Units Factor Date Analyzed 

Carbon disulfide ND 0.010 mg/L 6/28/201311:17 AM 

Carbon tetrachloride ND 0.0050 mg/L 6/28/2013 11:17 AM 

Chlorobenzene ND 0.0050 mg/L 6/28/201311:17 AM 

Chloroethane ND 0.0050 mg/L 6/28/201311:17 AM 

Chloroform ND 0.0050 mg/L 6/28/201311:17 AM 

Chloromethane ND 0.0050 mg/L 6/28/201311:17 AM 

cis-1 ,2-Dichloroethene ND 0.0050 mg/L 6/28/201311:17 AM 

cis-1 , 3-Dichloropropene ND 0.0050 mg/L 6/28/201311:17 AM 

Dibromochloromethane ND 0.0050 mg/L 6/28/201311:17 AM 

Ethyl benzene ND 0.0050 mg/L 6/28/201311:17 AM 

Isopropyl benzene ND 0.0050 mg/L 6/28/2013 11:17 AM 

m,p-Xylene ND 0.010 mg/L 6/28/201311:17 AM 

Methyl tert-butyl ether ND 0.0050 mg/L 6/28/201311:17 AM 

Methylene chloride ND 0.010 mg/L 6/28/201311:17 AM 

Naphthalene ND 0.0050 mg/L 6/28/201311:17 AM 

n-Butylbenzene ND 0.0050 mg/L 6/28/201311:17 AM 

n-Propylbenzene ND 0.0050 mg/L 6/28/2013 11:17 AM 

a-Xylene ND 0.0050 mg/L 6/28/2013 11:17 AM 

sec-Butyl benzene ND 0.0050 mg/L 6/28/2013 11:17 AM 

Styrene ND 0.0050 mg/L 6/28/201311:17 AM 

T etrachloroethene ND 0.0050 mg/L 6/28/201311:17 AM 

Toluene ND 0.0050 mg/L 6/28/201311:17 AM 

trans-1 ,2-Dichloroethene ND 0.0050 mg/L 6/28/201311:17 AM 

trans-1 ,3-Dichloropropene ND 0.0050 mg/L 6/28/201311:17 AM 

T richloroethene ND 0.0050 mg/L 6/28/201311:17 AM 

Vinyl chloride ND 0.0020 mg/L 6/28/201311:17 AM 

Xylenes, Total ND 0.015 mg/L 6/28/201311:17 AM 

Surr: 1, 2-Dichloroethane-d4 117 70-125 %REG 6/28/201311:17 AM 
Surr: 4-Bromofluorobenzene 107 72-125 %REG 6/28/201311:17 AM 

Surr: Dibromofluoromethane 109 71-125 %REG 6/28/2013 11:17 AM 

Surr: Toluene-dB 97.6 75-125 %REG 6/28/201311:17 AM 

ANIONS· EPA 300.0 (1993) E300 Analyst: JKP 
Chloride 51.2 0.500 mg/L 7/1/2013 09:41 AM 

Fluoride 1.87 0.100 mg/L 7/1/2013 09:41AM 

Sulfate 96.7 0.500 mg/L 7/1/2013 09:41AM 

Nitrate/Nitrite (as N) 3.51 2.00 mg/L 10 7/1/2013 02:08PM 

Surr: Selenate (surr) 112 85-115 %REG 1 7/1/2013 09:41AM 

Surr: Selenate (surr) 108 85-115 %REG 10 7/1/2013 02:08PM 

SPECIFIC CONDUCTIVITY M2510 B Analyst: KL 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 
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ALS Environmental 

Client: 

Project: 

Sample 10: 

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

MW-30 

Collection Date: 6/2112013 05:20PM 

Report 
Analyses Result Qual Limit Units 

Date: 09-Jul-13 

Work Order: 1306942 

Lab 10: 1306942-07 

Matrix: WATER 

Dilution 
Factor 

Specific Conductivity 628 1.00 !Jmhos/cm 

TOTAL DISSOLVED SOLIDS 
Total Dissolved Solids (Residue, 
Filterable) 

426 

Note: See Qualifiers Page for a list of qualifiers and their explanation. 

M2540C 
10.0 mg/L 

32 of 71 

Date Analyzed 

6/27/2013 08:14PM 

Analyst: KAH 
6/27/2013 09:00AM 

AR Page 29 of 29 



ALS Environmental 
Client: 

vork Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Date: 09-Jul-13 

QC BATCH REPORT 

Batch ID: 71114 Instrument ID ICPMS03 Method: SW6020 (Dissolve) 

MBLK 

Client ID: 

Analyte 

Aluminum 

Arsenic 

Barium 

Boron 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Manganese 

Molybdenum 

Nickel 

Selenium 

lver 

Uranium 

Zinc 

Sample ID: MBLKW4-062713-71114 

Run ID: ICPMS03_130627A 

Result POL SPKVal 

ND 0.010 

ND 0.0050 

ND 0.0050 

ND 0.050 

ND 0.0020 

ND 0.0050 

ND 0.0050 

ND 0.0050 

ND 0.20 

ND 0.0050 

ND 0.0050 

ND 0.0050 

ND 0.0050 

ND 0.0050 

ND 0.0050 

ND 0.0050 

ND 0.0050 

SPK Ref 
Value 

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: mg/L 

SeqNo: 3270865 

%REC 

Control 
Limit 

Analysis Date: 6/27/2013 10:19 PM 

Prep Date: 6/27/2013 DF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

QC BATCH REPORT 

Batch 10: 71114 Instrument ID ICPMS03 Method: SW6020 (Dissolve) 

LCS Sample 10: MLCSW4-062713-71114 Units: mg/L Analysis Date: 6/27/2013 10:24 PM 

Client 10: Run 10: ICPMS03 - 130627A SeqNo: 3270866 Prep Date: 6/27/2013 OF: 1 

SPK Ref Control RPD Ref RPD 

Analyte Result POL SPK Val Value %REC Limit Value %RPD Limit Qual 

Aluminum 0.1123 0.010 0.1 0 112 80-120 

Arsenic 0.04912 0.0050 0.05 0 98.2 80-120 

Barium 0.0467 0.0050 0.05 0 93.4 80-120 

Boron 0.4571 0.050 0.5 0 91.4 80-120 

Cadmium 0.04657 0.0020 0.05 0 93.1 80-120 

Chromium 0.04943 0.0050 0.05 0 98.9 80-120 

Cobalt 0.04914 0.0050 0.05 0 98.3 80-120 

Copper 0.04977 0.0050 0.05 0 99.5 80-120 

Iron 4.924 0.20 5 0 98.5 80-120 

Lead 0.04636 0.0050 0.05 0 92.7 80-120 

Manganese 0.04849 0.0050 0.05 0 97 80-120 

Molybdenum 0.04604 0.0050 0.05 0 92.1 80-120 

Nickel 0.04843 0.0050 0.05 0 96.9 80-120 

Selenium 0.05004 0.0050 0.05 0 100 80-120 

Silver 0.04886 0.0050 0.05 0 97.7 80-120 

Uranium 0.09553 0.0050 0.1 0 95.5 80-120 

Zinc 0.05058 0.0050 0.05 0 101 80-120 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

'roject: 

Batch ID: 71114 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Instrument ID ICPMS03 Method: SW6020 

MS Sample ID: 1306942-01CMS 

QC BATCH REPORT 

(Dissolve) 

Units: mg/L Analysis Date: 6/27/2013 10:46 PM 

Client ID: LW-9 Run ID: ICPMS03_130627A SeqNo: 3270870 Prep Date: 6/27/2013 DF: 1 

SPK Ref Control RPD Ref RPD 

Analyte Result PQL SPKVal Value %REG Limit Value %RPD Limit Qual 

Aluminum 0.1162 0.010 0.1 0.01906 97.1 75-125 

Arsenic 0.05625 0.0050 0.05 0.006668 99.2 75-125 

Barium 0.1445 0.0050 0.05 0.09578 97.4 75-125 

Boron 0.6418 0.050 0.5 0.1548 97.4 75-125 

Cadmium 0.04616 0.0020 0.05 0.00006725 92.2 75-125 

Chromium 0.04994 0.0050 0.05 0.002227 95.4 75-125 

Cobalt 0.04768 0.0050 0.05 -3.131E-05 95.4 75-125 

Copper 0.05202 0.0050 0.05 0.003215 97.6 75-125 

Iron 4.837 0.20 5 -0.02723 97.3 75-125 

Lead 0.04724 0.0050 0.05 0.0002549 94 75-125 

Manganese 0.04676 0.0050 0.05 0.0002668 93 75-125 

Molybdenum 0.05025 0.0050 0.05 0.002563 95.4 75-125 

Nickel 0.0465 0.0050 0.05 -0.0006409 94.3 75-125 

Selenium 0.0544 0.0050 0.05 0.005496 97.8 75-125 

Silver 0.04793 0.0050 0.05 -0.0008906 97.6 75-125 

·anium 0.09935 0.0050 0.1 0.001738 97.6 75-125 

line 0.05864 0.0050 0.05 0.008878 99.5 75-125 

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

Project: GW Source Investigation and Background Evaluati 

Batch 10: 71114 Instrument 10 ICPMS03 Method: SW6020 (Dissolve) 

MSD Sample 10: 1306942-01CMSD Units: mg/L Analysis Date: 6/27/2013 10:52 PM 

Client 10: LW-9 Run 10: ICPMS03_130627A SeqNo: 3270871 Prep Date: 6/27/2013 OF: 1 

SPK Ref Control RPD Ref RPD 

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual 

Aluminum 0.1139 0.010 0.1 0.01906 94.8 75-125 0.1162 2 25 

Arsenic 0.05912 0.0050 0.05 0.006668 105 75-125 0.05625 4.98 25 

Barium 0.1442 0.0050 0.05 0.09578 96.8 75-125 0.1445 0.208 25 

Boron 0.6516 0.050 0.5 0.1548 99.4 75-125 0.6418 1.52 25 

Cadmium 0.04896 0.0020 0.05 0.00006725 97.8 75-125 0.04616 5.89 25 

Chromium 0.05333 0.0050 0.05 0.002227 102 75-125 0.04994 6.57 25 

Cobalt 0.04988 0.0050 0.05 -3.131E-05 99.8 75-125 0.04768 4.51 25 

Copper 0.05383 0.0050 0.05 0.003215 101 75-125 0.05202 3.42 25 

Iron 5.058 0.20 5 -0.02723 102 75-125 4.837 4.47 25 

Lead 0.04862 0.0050 0.05 0.0002549 96.7 75-125 0.04724 2.88 25 

Manganese 0.04963 0.0050 0.05 0.0002668 98.7 75-125 0.04676 5.95 25 

Molybdenum 0.05013 0.0050 0.05 0.002563 95.1 75-125 0.05025 0.239 25 

Nickel 0.04839 0.0050 0.05 -0.0006409 98.1 75-125 0.0465 3.98 25 

Selenium 0.05686 0.0050 0.05 0.005496 103 75-125 0.0544 4.42 25 

Silver 0.04876 0.0050 0.05 -0.0008906 99.3 75-125 0.04793 1.72 25 

Uranium 0.1019 0.0050 0.1 0.001738 100 75-125 0.09935 2.53 25 

Zinc 0.0605 0.0050 0.05 0.008878 103 75-125 0.05864 3.12 25 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

roject: 

Batch 10: 71114 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Instrument ID ICPMS03 Method: SW6020 

QC BATCH REPORT 

(Dissolve) 

DUP Sample ID: 1306942-01CDUP Units: mg/L Analysis Date: 6/27/2013 10:35 PM 

Client 10: LW-9 Run 10: ICPMS03_130627A Seq No: 3270868 Prep Date: 6/27/2013 OF: 1 

SPK Ref Control RPD Ref RPD 

Analyte Result PQL SPK Val Value %REC Limit Value %RPD Limit Qual 

Aluminum NO 0.010 0.01906 0 25 

Arsenic 0.006652 0.0050 0.006668 0.24 25 

Barium 0.09957 0.0050 0.09578 3.88 25 

Boron 0.1552 0.050 0.1548 0.258 25 

Cadmium NO 0.0020 0.00006725 0 25 

Chromium NO 0.0050 0.002227 0 25 

Cobalt NO 0.0050 -3.131E-05 0 25 

Copper NO 0.0050 0.003215 0 25 

Iron NO 0.20 -0.02723 0 25 

Lead NO 0.0050 0.0002549 0 25 

Manganese NO 0.0050 0.0002668 0 25 

Molybdenum NO 0.0050 0.002563 0 25 

Nickel NO 0.0050 -0.0006409 0 25 

Selenium 0.006043 0.0050 0.005496 9.48 25 

Silver NO 0.0050 -0.0008906 0 25 

anium NO 0.0050 0.001738 0 25 

Line 0.007952 0.0050 0.008878 11 25 

The following samples were analyzed in this batch: 1306942-01 c 1306942-02C 13Q6942-~~- : 1306942-04C 1306942-05C 1306942-06C 

. 1306942-07C 

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch ID: 71140 Instrument ID Mercury Method: SW7470 

MBLK 

Client ID: 

Analyte 

Mercury 

LCS 

Client ID: 

Analyte 

Mercury 

MS 

Sample ID: GBLKW2-062813-71140 

Run ID: MERCURY_130628A 

SPK Ref 

Result PQL SPK Val Value 

ND 0.00020 

Sample ID: GLCSW2-062813-71140 

Run ID: MERCURY_130628A 

SPK Ref 

Result PQL SPK Val Value 

0.0053 0.00020 0.005 

Sample ID: 1306942-01CMS 

Client ID: LW-9 Run ID: MERCURY_130628A 

SPK Ref 

Analyte Result POL SPK Val Value 

Units: mg/L 

SeqNo: 3272273 

Control 
%REC Limit 

Units: mg/L 

SeqNo: 3272274 

Control 
%REC Limit 

0 106 85-115 

Units: mg/L 

SeqNo: 3272277 

Control 
%REC Limit 

Mercury 0.00471 0.00020 0.005 -0.000023 94.7 85-115 

MS Sample 10: 1306951-07EMS Units: mg/L 

Client 10: Run 10: MERCURY_130628A Seq No: 3272281 

SPK Ref Control 

Analyte Result PQL SPKVal Value %REC Limit 

Mercury 0.00509 0.00020 0.005 -0.000001 102 85-115 

MSD Sample 10: 1306942-01CMSD 

Client 10: LW-9 Run 10: MERCURY_130628A 

SPK Ref 

Analyte Result PQL SPK Val Value 

Units: mg/L 

SeqNo: 3272278 

Control 
%REC Limit 

Mercury 0.00456 0.00020 0.005 -0.000023 91.7 85-115 

MSD 

Client 10: 

Analyte 

Sample 10: 1306951-07EMSD 

Run 10: MERCURY_130628A 

SPK Ref 

Result PQL SPK Val Value 

Units: mg/L 

SeqNo: 3272282 

Control 
%REC Limit 

Mercury 0.00504 0.00020 0.005 -0.000001 101 85-115 

DUP Sample 10: 1306942-01CDUP 

Client ID: LW-9 Run 10: MERCURY_130628A 

SPK Ref 

Analyte Result PQL SPK Val Value 

Mercury NO 0.00020 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: mg/L 

SeqNo: 3272276 

Control 
%REC Limit 

QC BATCH REPORT 

Analysis Date: 6/28/2013 01:22PM 

Prep Date: 6/28/2013 

RPD Ref 
Value %RPD 

DF: 1 

RPD 
Limit Qual 

Analysis Date: 6/28/2013 01:24PM 

Prep Date: 6/28/2013 DF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 

Analysis Date: 6/28/2013 01:30PM 

Prep Date: 6/28/2013 

RPD Ref 
Value %RPD 

OF: 1 

RPD 
Limit Qual 

Analysis Date: 6/28/2013 01:52PM 

Prep Date: 6/28/2013 OF: 1 

RPD Ref RPD 
Value %RPD Limit Qual 

Analysis Date: 6/28/2013 01:32PM 

Prep Date: 6/28/2013 OF: 1 

RPD Ref 
Value 

0.00471 

%RPD 

3.24 

RPD 
Limit 

20 

Qual 

Analysis Date: 6/28/2013 01:54PM 

Prep Date: 6/28/2013 OF: 1 

RPD Ref 
Value 

0.00509 

%RPD 

0.987 

RPD 
Limit 

20 

Qual 

Analysis Date: 6/28/2013 01:28PM 

Prep Date: 6/28/2013 OF: 1 

RPD Ref 
Value 

-0.000023 

%RPD 

0 

RPD 
Limit 

20 

Qual 
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Client: 

Work Order: 

•oject: 

Batch ID: 71140 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Instrument ID Mercury Method: SW7470 

DUP 

ClientiD: 

Sample ID: 1306951-07EDUP Units: mg/L 

SeqNo: 3272280 Run ID: MERCURY_130628A 

QC BATCH REPORT 

Analysis Date: 6/28/2013 01:36PM 

Prep Date: 6/28/2013 

SPK Ref Control RPD Ref 
Value 

DF: 1 

RPD 
Limit Analyte Result 

Mercury ND 

The following samples were analyzed in this batch: 

PQL SPK Val Value %REC Limit 

0.00020 

1306942-01 c 
1306942-04C 

1306942-07C 

1306942-02C 

1306942-0SC 

-0.000001 

1306942-03C 

1306942-06C 

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch ID: 71019 Instrument ID SV-4 Method: SW8270 

MBLK Sample ID: SBLKW2-130625-71019 

Client ID: Run ID: SV-4_130627A 

Analyte Result POL SPKVal 

SPK Ref 
Value 

1 , 1 ·-Biphenyl ND 0.20 

1-Methylnaphthalene ND 0.20 

2,4,5-Trichlorophenol ND 0.20 

2,4,6-Trichlorophenol ND 0.20 

2,4-Dichlorophenol ND 0.20 

2,4-Dimethylphenol ND 0.20 

2,4-Dinitrophenol ND 1.0 

2,4-Dinitrotoluene ND 0.20 

2,6-Dinitrotoluene ND 0.20 

2-Chloronaphthalene ND 0.20 

2-Chlorophenol ND 0.20 

2-Methylnaphthalene ND 0.20 

2-Methylphenol ND 0.20 

2-Nitroaniline ND 0.20 

2-Nitrophenol ND 0.20 

3&4-Methylphenol ND 0.20 

3,3 · -Dichlorobenzidine ND 0.20 

3-Nitroaniline ND 0.20 

4,6-Dinitro-2-methylphenol ND 0.20 

4-Bromophenyl phenyl ether ND 0.20 

4-Chloro-3-methylphenol ND 0.20 

4-Chloroaniline ND 0.20 

4-Chlorophenyl phenyl ether ND 0.20 

4-Nitroaniline ND 0.20 

4-Nitrophenol ND 1.0 

Acenaphthene ND 0.20 

Acenaphthylene ND 0.20 

Acetophenone ND 0.20 

Anthracene ND 0.20 

Atrazine ND 0.20 

Benz( a )anthracene ND 0.20 

Benzaldehyde ND 0.20 

Benzo(a)pyrene ND 0.20 

Benzo(b )fluoranthene ND 0.20 

Benzo(g,h,i)perylene ND 0.20 

Benzo(k)fluoranthene ND 0.20 

Bis(2-chloroethoxy)methane ND 0.20 

Bis(2-chloroethyl)ether ND 0.20 
- ------------

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: J..lg/L 

SeqNo: 3274019 

Control 
%REC Limit 

QC BATCH REPORT 

Analysis Date: 6/27/2013 10:28 PM 

Prep Date: 6/25/2013 OF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 

QC Page: 8 of 35 



Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

·oject: GW Source Investigation and Background Evaluati 

Batch ID: 71019 Instrument ID SV-4 Method: SW8270 

Bis(2-chloroisopropyl)ether ND 0.20 

Bis(2-ethylhexyl)phthalate ND 0.20 

Butyl benzyl phthalate ND 0.20 

Caprolactam ND 0.20 

Carbazole ND 0.20 

Chrysene ND 0.20 

Dibenz( a, h )anthracene ND 0.20 

Dibenzofuran ND 0.20 

Diethyl phthalate ND 0.20 

Dimethyl phthalate ND 0.20 

Di-n-butyl phthalate ND 0.20 

Di-n-octyl phthalate ND 0.20 

Fluoranthene ND 0.20 

Fluorene ND 0.20 

Hexachlorobenzene ND 0.20 

Hexachlorobutadiene ND 0.20 

Hexachlorocyclopentadiene ND 0.20 

Hexachloroethane ND 0.20 

lndeno( 1 ,2,3-cd)pyrene ND 0.20 

lsophorone ND 0.20 

1phthalene ND 0.20 

o-Jitrobenzene ND 0.20 

N-Nitrosodi-n-propylamine ND 0.20 

N-Nitrosodiphenylamine ND 0.20 

Pentachlorophenol ND 0.20 

Phenanthrene ND 0.20 

Phenol ND 0.20 

Pyrene ND 0.20 

Surr: 2, 4, 6-Tribromophenol 3.915 0.20 5 0 78.3 34-129 0 

Surr: 2-F/uorobipheny/ 3.474 0.20 5 0 69.5 40-125 0 

Surr: 2-F/uoropheno/ 3.534 0.20 5 0 70.7 20-120 0 

Surr: 4-Terphenyl-d14 3.72 0.20 5 0 74.4 40-135 0 

Surr: Nitrobenzene-d5 3.366 0.20 5 0 67.3 41-120 0 

Surr: Phenol-d6 3.807 0.20 5 0 76.1 20-120 0 

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch ID: 71019 Instrument ID SV-4 Method: SW8270 

LCS Sample 10: SLCSW2-130625-71019 

Client 10: Run 10: SV-4_130627A 

Analyte Result POL SPK Val 

SPK Ref 
Value 

1, 1· -Biphenyl 

1-Methylnaphthalene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3 · -Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benz(a)anthracene 

Benzaldehyde 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

2.895 

3.646 

3.625 

3.16 

3.472 

3.148 

1.846 

3.289 

3.262 

3.474 

3.284 

3.392 

3.161 

4.124 

3.581 

3.458 

3.646 

3.351 

2.82 

3.603 

3.704 

3.411 

3.284 

2.972 

3.575 

3.049 

3.26 

3.287 

3.316 

3.283 

3.668 

1.304 

3.612 

3.681 

2.813 

3.647 

3.18 

3.349 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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Units: IJQ/L 

SeqNo: 3274021 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Control 
%REC Limit 

57.9 45-125 

72.9 45-120 

72.5 46-120 

63.2 42-120 

69.4 49-120 

63 35-120 

36.9 15-120 

65.8 50-122 

65.2 50-120 

69.5 50-120 

65.7 40-120 

67.8 50-120 

63.2 45-120 

82.5 28-139 

71.6 40-120 

69.2 35-120 

72.9 15-120 

67 30-120 

56.4 25-121 

72.1 45-120 

74.1 47-120 

68.2 20-120 

65.7 50-120 

59.4 30-133 

71.5 30-130 

61 45-120 

65.2 47-120 

65.7 40-120 

66.3 45-120 

65.7 40-130 

73.4 40-120 

26.1 15-120 

72.2 45-120 

73.6 50-120 

56.3 42-127 

72.9 45-127 

63.6 45-120 

67 37-121 

QC BATCH REPORT 

Analysis Date: 6/27/2013 04:51 PM 

Prep Date: 6/25/2013 OF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

·oject: GW Source Investigation and Background Evaluati 

Batch ID: 71019 Instrument ID SV-4 Method: SW8270 

Bis(2-chloroisopropyl)ether 2.932 0.20 5 0 58.6 40-120 

Bis(2-ethylhexyl)phthalate 3.992 0.20 5 0 79.8 40-139 

Butyl benzyl phthalate 3.825 0.20 5 0 76.5 47-123 

Caprolactam 3.381 0.20 5 0 67.6 35-134 

Carbazole 3.591 0.20 5 0 71.8 42-128 

Chrysene 3.57 0.20 5 0 71.4 43-120 

Dibenz( a, h )anthracene 3.194 0.20 5 0 63.9 45-125 

Dibenzofuran 3.286 0.20 5 0 65.7 50-120 

Diethyl phthalate 3.515 0.20 5 0 70.3 41-120 

Dimethyl phthalate 3.519 0.20 5 0 70.4 40-122 

Di-n-butyl phthalate 3.836 0.20 5 0 76.7 45-123 

Di-n-octyl phthalate 4.218 0.20 5 0 84.4 45-129 

Fluoranthene 3.68 0.20 5 0 73.6 45-125 

Fluorene 3.167 0.20 5 0 63.3 49-120 

Hexachlorobenzene 3.371 0.20 5 0 67.4 48-120 

Hexachlorobutadiene 3.668 0.20 5 0 73.4 40-120 

Hexachlorocyclopentadiene 2.36 0.20 5 0 47.2 34-136 

Hexachloroethane 3.489 0.20 5 0 69.8 40-120 

lndeno(1 ,2,3-cd)pyrene 3.511 0.20 5 0 70.2 41-128 

lsophorone 3.48 0.20 5 0 69.6 40-121 

1phthalene 3.548 0.20 5 0 71 45-120 

,\litrobenzene 3.416 0.20 5 0 68.3 44-120 

N-Nitrosodi-n-propylamine 2.982 0.20 5 0 59.6 40-120 

N-Nitrosodiphenylamine 3.251 0.20 5 0 65 40-125 

Pentachlorophenol 1.739 0.20 5 0 34.8 19-121 

Phenanthrene 3.488 0.20 5 0 69.8 45-121 

Phenol 2.878 0.20 5 0 57.6 20-124 

Pyrene 3.73 0.20 5 0 74.6 40-130 

Surr: 2,4, 6-Tribromophenol 3.352 0.20 5 0 67 34-129 0 

Surr: 2-F/uorobipheny/ 3.457 0.20 5 0 69.1 40-125 0 

Surr: 2-Fiuoropheno/ 3.084 0.20 5 0 61.7 20-120 0 

Surr: 4-Terphenyl-d14 4.151 0.20 5 0 83 40-135 0 

Surr: Nitrobenzene-d5 3.715 0.20 5 0 74.3 41-120 0 

Surr: Pheno/-d6 3.499 0.20 5 0 70 20-120 0 

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch 10: 71019 Instrument ID SV-4 Method: SW8270 

MS Sample 10: 1306942-01BMS 

Client 10: LW-9 

Analyte 

1, 1 ·-Biphenyl 

1-Methylnaphthalene 

2 ,4, 5-T richlorophenol 

2,4,6-Trichlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2, 6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3' -Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benz( a )anthracene 

Benzaldehyde 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

Run 10: SV-4_130627A 

Result 

2.867 

3.173 

3.161 

2.983 

3.301 

3.12 

2.821 

3.35 

3.395 

2.99 

2.989 

3.016 

3.101 

4.243 

2.99 

3.194 

3.594 

3.236 

3.406 

3.261 

3.258 

3.03 

3.12 

3.732 

3.451 

2.837 

3.052 

2.702 

3.263 

3.728 

3.762 

0.9847 

3.696 

4.689 

3.334 

3.44 

3.087 

3.036 

SPK Ref 
PQL SPK Val Value 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: IJQ/L 

SeqNo: 3273953 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Control 
%REC Limit 

57.3 45-125 

63.5 45-120 

63.2 46-120 

59.7 42-120 

66 49-120 

62.4 35-120 

56.4 15-120 

67 50-122 

67.9 50-120 

59.8 50-120 

59.8 40-120 

60.3 50-120 

62 45-120 

84.9 28-139 

59.8 40-120 

63.9 35-120 

71.9 15-120 

64.7 30-120 

68.1 25-121 

65.2 45-120 

65.2 47-120 

60.6 20-120 

62.4 50-120 

74.6 30-133 

69 30-130 

56.7 45-120 

61 47-120 

54 40-120 

65.3 45-120 

74.6 40-130 

75.2 40-120 

19.7 15-120 

73.9 45-120 

93.8 50-120 

66.7 42-127 

68.8 45-127 

61.7 45-120 

60.7 37-121 

QC BATCH REPORT 

Analysis Date: 6/27/2013 11:30 PM 

Prep Date: 6/25/2013 OF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

-oject: GW Source Investigation and Background Evaluati 

Batch ID: 71019 Instrument ID SV-4 Method: SW8270 

Bis(2-chloroisopropyl)ether 3.416 0.20 5 0.1678 65 40-120 

Bis(2-ethylhexyl)phthalate 4.029 0.20 5 0.07276 79.1 40-139 

Butyl benzyl phthalate 3.953 0.20 5 0 79.1 47-123 

Caprolactam 3.42 0.20 5 0 68.4 35-134 

Carbazole 3.501 0.20 5 0 70 42-128 

Chrysene 3.54 0.20 5 0 70.8 43-120 

Dibenz( a, h )anthracene 3.567 0.20 5 0 71.3 45-125 

Dibenzofuran 3.036 0.20 5 0 60.7 50-120 

Diethyl phthalate 3.473 0.20 5 0 69.5 41-120 

Dimethyl phthalate 3.221 0.20 5 0 64.4 40-122 

Di-n-butyl phthalate 3.886 0.20 5 0 77.7 45-123 

Di-n-octyl phthalate 4.37 0.20 5 0 87.4 45-129 

Fluoranthene 3.529 0.20 5 0 70.6 45-125 

Fluorene 3.034 0.20 5 0 60.7 49-120 

Hexachlorobenzene 3.074 0.20 5 0 61.5 48-120 

Hexachlorobutadiene 3.147 0.20 5 0 62.9 40-120 

Hexachlorocyclopentadiene 1.884 0.20 5 0 37.7 34-136 

Hexachloroethane 3.351 0.20 5 0 67 40-120 

lndeno(1 ,2,3-cd)pyrene 4.168 0.20 5 0 83.4 41-128 

lsophorone 3.164 0.20 5 0 63.3 40-121 

1phthalene 3.14 0.20 5 0 62.8 45-120 

• -1itrobenzene 2.975 0.20 5 0 59.5 44-120 

N-Nitrosodi-n-propylamine 3.254 0.20 5 0 65.1 40-120 

N-Nitrosodiphenylamine 3.187 0.20 5 0 63.7 40-125 

Pentachlorophenol 3.205 0.20 5 0 64.1 19-121 

Phenanthrene 3.371 0.20 5 0 67.4 45-121 

Phenol 2.931 0.20 5 0 58.6 20-124 

Pyrene 3.608 0.20 5 0 72.2 40-130 

Surr: 2, 4, 6-Tribromophenol 3.579 0.20 5 0 71.6 34-129 0 

Surr: 2-F/uorobipheny/ 3.037 0.20 5 0 60.7 40-125 0 

Surr: 2-F/uoropheno/ 3.025 0.20 5 0 60.5 20-120 0 

Surr: 4-Terpheny/-d14 3.608 0.20 5 0 72.2 40-135 0 

Surr: Nitrobenzene-d5 3.122 0.20 5 0 62.4 41-120 0 

Surr: Phenol-d6 3.163 0.20 5 0 63.3 20-120 0 

Jte: See Qualifiers Page for a list of Qualifiers and their explanation. 

QC Page: 13 of 35 

45 of 71 



Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch 10: 71019 Instrument 10 SV-4 Method: SW8270 

MSD Sample 10: 1306942-01BMSD 

Client 10: LW-9 Run 10: SV-4_130627A 

Analyte Result PQL SPKVal 

SPK Ref 
Value 

1, 1' -Biphenyl 

1-Methylnaphthalene 

2,4,5-Trichlorophenol 

2,4,6-T richlorophenol 

2,4-Dichlorophenol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

2-Chloronaphthalene 

2-Chlorophenol 

2-Methylnaphthalene 

2-Methylphenol 

2-Nitroaniline 

2-Nitrophenol 

3&4-Methylphenol 

3,3 · -Dichlorobenzidine 

3-Nitroaniline 

4,6-Dinitro-2-methylphenol 

4-Bromophenyl phenyl ether 

4-Chloro-3-methylphenol 

4-Chloroaniline 

4-Chlorophenyl phenyl ether 

4-Nitroaniline 

4-Nitrophenol 

Acenaphthene 

Acenaphthylene 

Acetophenone 

Anthracene 

Atrazine 

Benz(a)anthracene 

Benzaldehyde 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g, h, i )perylene 

Benzo(k)fluoranthene 

Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 

3.217 

3.484 

3.403 

3.542 

3.295 

3.371 

2.477 

3.636 

3.774 

3.278 

3.57 

3.189 

3.548 

4.857 

3.256 

3.703 

3.653 

3.416 

3.373 

3.213 

3.56 

3.093 

3.562 

3.491 

4.223 

3.21 

3.225 

3.033 

3.208 

3.283 

3.871 

0.9046 

3.732 

4.339 

3.514 

3.777 

3.143 

3.593 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.0 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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Units: tJg/L 

Seq No: 3273954 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

%REC 

Control 
Limit 

64.3 45-125 

69.7 45-120 

68.1 46-120 

70.8 42-120 

65.9 49-120 

67.4 35-120 

49.5 15-120 

72.7 50-122 

75.5 50-120 

65.6 50-120 

71.4 40-120 

63.8 50-120 

71 45-120 

97.1 28-139 

65.1 40-120 

74.1 35-120 

73.1 15-120 

68.3 30-120 

67.5 25-121 

64.3 45-120 

71.2 47-120 

61.9 20-120 

71.2 50-120 

69.8 30-133 

84.5 30-130 

64.2 45-120 

64.5 47-120 

60.7 40-120 

64.2 45-120 

65.7 40-130 

77.4 40-120 

18.1 15-120 

74.6 45-120 

86.8 50-120 

70.3 42-127 

75.5 45-127 

62.9 45-120 

71.9 37-121 

QC BATCH REPORT 

Analysis Date: 6/27/2013 11:50 PM 

Prep Date: 6/25/2013 OF: 1 

RPD Ref 
Value 

2.867 

3.173 

3.161 

2.983 

3.301 

3.12 

2.821 

3.35 

3.395 

2.99 

2.989 

3.016 

3.101 

4.243 

2.99 

3.194 

3.594 

3.236 

3.406 

3.261 

3.258 

3.03 

3.12 

3.732 

3.451 

2.837 

3.052 

2.702 

3.263 

3.728 

3.762 

0.9847 

3.696 

4.689 

3.334 

3.44 

3.087 

3.036 

%RPD 

11.5 

9.37 

7.38 

17.2 

0.18 

7.72 

13 

8.18 

10.6 

9.2 

17.7 

5.56 

13.4 

13.5 

8.52 

14.7 

1.63 

5.43 

0.958 

1.47 

8.84 

2.06 

13.2 

6.67 

20.1 

12.3 

5.5 

11.5 

1.7 

12.7 

2.86 

8.47 

0.973 

7.76 

5.28 

9.32 

1.81 

16.8 

RPD 
Limit 

20 

20 

20 

20 

20 

20 

50 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

30 

20 

20 

20 

20 

20 

20 

Qual 

R 
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Client: Navajo Refining Company 

1306942 
QC BATCH REPORT 

Work Order: 

:·oject: GW Source Investigation and Background Evaluati 

Batch ID: 71019 

Bis(2-chloroisopropyl}ether 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Caprolactam 

Instrument ID SV-4 

3.439 

4.257 

Method: SW8270 

Carbazole 

Chrysene 

Dibenz(a, h)anthracene 

Dibenzofuran 

Diethyl phthalate 

Dimethyl phthalate 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno(1 ,2,3-cd)pyrene 

lsophorone 

1phthalene 

1'litrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Surr: 2, 4, 6-Tribromophenol 

Surr: 2-Fiuorobipheny/ 

Surr: 2-F/uorophenol 

Surr: 4-Terphenyl-d14 

Surr: Nitrobenzene-d5 

Surr: Phenol-d6 

4.06 

3.553 

3.391 

3.663 

3.783 

3.34 

3.763 

3.654 

3.749 

4.327 

3.409 

3.405 

3.348 

3.09 

1.886 

3.445 

3.506 

3.444 

3.352 

3.301 

3.725 

3.222 

2.965 

3.23 

3.417 

3.672 

4.041 

3.366 

3.481 

3.894 

3.281 

3.768 

The following samples were analyzed in this batch: 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

I 1306942-01B 
I 1306942-04B 

1306942-07B 

.. ote: See Qualifiers Page for a list of Qualifiers and their explanation. 

0.1678 

0.07276 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

65.4 40-120 

83.7 40-139 

81.2 47-123 

71.1 35-134 

67.8 42-128 

73.3 43-120 

75.7 45-125 

66.8 50-120 

75.3 41-120 

73.1 40-122 

75 45-123 

86.5 45-129 

68.2 45-125 

68.1 49-120 

67 48-120 

61.8 40-120 

37.7 34-136 

68.9 40-120 

70.1 41-128 

68.9 40-121 

67 45-120 

66 44-120 

74.5 40-120 

64.4 40-125 

59.3 19-121 

64.6 45-121 

68.3 20-124 

73.4 40-130 

80.8 34-129 

67.3 40-125 

69.6 20-120 

77.9 40-135 

65.6 41-120 

75.4 20-120 

3.416 

4.029 

3.953 

3.42 

3.501 

3.54 

3.567 

3.036 

3.473 

3.221 

3.886 

4.37 

3.529 

3.034 

3.074 

3.147 

1.884 

3.351 

4.168 

3.164 

3.14 

2.975 

3.254 

3.187 

3.205 

3.371 

2.931 

3.608 

3.579 

3.037 

3.025 

3.608 

3.122 

3.163 

1306942-02B 

1306942-05B 

1306942-03B 

1306942-06B 
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0.664 

5.5 

2.66 

3.81 

3.18 

3.43 

5.86 

9.54 

8.04 

12.6 

3.58 

0.989 

3.46 

11.5 

8.52 

1.83 

0.067 

2.74 

17.2 

8.48 

6.54 

10.4 

13.5 

1.1 

7.78 

4.26 

15.3 

1.74 

12.1 

10.3 

14 

7.62 

4.97 

17.5 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

0 

0 

0 

0 

0 

0 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch 10: R149704 Instrument 10 VOA1 Method: SW8260 

MBLK Sample 10: VBLKW-130627-R149704 Units: 119/L 

Client 10: Run 10: VOA1_130627C SeqNo: 3271284 

SPK Ref Control 

Analyte Result PQL SPKVal Value %REC Limit 

1,1, 1-Trichloroethane NO 5.0 

1,1 ,2,2-Tetrachloroethane NO 5.0 

1,1 ,2-Trichloroethane NO 5.0 

1, 1-0ichloroethane NO 5.0 

1 , 1-0ichloroethene NO 5.0 

1 ,2,4-Trimethylbenzene NO 5.0 

1 ,2-0ibromoethane NO 5.0 

1 ,2-0ichloroethane NO 5.0 

1 ,2-0ichloropropane NO 5.0 

1 , 3, 5-T rimethylbenzene NO 5.0 

2-Butanone NO 10 

2-Hexanone NO 10 

4-lsopropyltoluene NO 5.0 

4-Methyl-2-pentanone NO 10 

Acetone NO 10 

Benzene NO 5.0 

Bromodichloromethane NO 5.0 

Bromoform NO 5.0 

Bromomethane NO 5.0 

Carbon disulfide NO 10 

Carbon tetrachloride NO 5.0 

Chlorobenzene NO 5.0 

Chloroethane NO 5.0 

Chloroform NO 5.0 

Chloromethane NO 5.0 

cis-1 ,2-0ichloroethene NO 5.0 

cis-1 ,3-Dichloropropene NO 5.0 

Dibromochloromethane NO 5.0 

Ethyl benzene NO 5.0 

Isopropyl benzene NO 5.0 

m,p-Xylene NO 10 

Methyl tert-butyl ether NO 5.0 

Methylene chloride NO 10 

Naphthalene NO 5.0 

n-Butylbenzene NO 5.0 

n-Propylbenzene NO 5.0 

o-Xylene NO 5.0 

sec-Butyl benzene NO 5.0 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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QC BATCH REPORT 

Analysis Date: 6/28/2013 03:00AM 

Prep Date: OF: 1 

RPD Ref RPD 
Value %RPD Limit Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

roject: GW Source Investigation and Background Evaluati 

Batch 10: R149704 Instrument 10 VOA1 Method: SW8260 

Styrene NO 5.0 

Tetrachloroethene NO 5.0 

Toluene NO 5.0 

trans-1 ,2-0ichloroethene NO 5.0 

trans-1 ,3-0ichloropropene NO 5.0 

Trichloroethene NO 5.0 

Vinyl chloride NO 2.0 

Xylenes, Total NO 15 

Surr: 1, 2-0ich/oroethane-d4 52.21 5.0 50 0 104 70-125 0 

Surr: 4-Bromof/uorobenzene 51.4 5.0 50 0 103 72-125 0 

Surr: Dibromofluoromethane 51.06 5.0 50 0 102 71-125 0 

Surr: Toluene-dB 50.72 5.0 50 0 101 75-125 0 

.• ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch ID: R149704 Instrument ID VOA1 Method: SW8260 

LCS 

Client ID: 

Sample ID: VLCSW·130627-R149704 

Analyte 

1, 1,1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2,4-Trimethylbenzene 

1, 2-Dibromoethane 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

2-Butanone 

2-Hexanone 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1, 3-Dichloropropene 

Dibromochloromethane 

Ethyl benzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

sec-Butyl benzene 

Run ID: VOA1_130627C 

Result 

51.81 

48.66 

50.47 

49.25 

49.46 

49.51 

50.68 

51.04 

48.3 

49.36 

82.67 

82.67 

47.42 

91.39 

90.23 

48.81 

56.96 

52.11 

54.69 

93.91 

48.88 

48.45 

52.3 

50.73 

40.99 

51.53 

49.37 

56.12 

49.9 

49.74 

101.4 

47.11 

48.26 

50.58 

46.83 

48 

49.01 

47.77 

SPK Ref 
POL SPK Val Value 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

10 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

100 

50 

100 

100 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: 119/L 

SeqNo: 3271283 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Control 
%REC Limit 

104 80-120 

97.3 72-120 

101 80-120 

98.5 76-120 

98.9 73-124 

99 68-123 

101 80-120 

102 78-120 

96.6 80-120 

98.7 80-120 

82.7 58-132 

82.7 61-130 

94.8 79-120 

91.4 65-127 

90.2 59-137 

97.6 73-121 

114 75-125 

104 70-130 

109 60-145 

93.9 68-141 

97.8 75-125 

96.9 80-120 

105 70-130 

101 70-130 

82 67-123 

103 78-120 

98.7 80-120 

112 80-120 

99.8 80-120 

99.5 75-130 

101 78-121 

94.2 73-121 

96.5 65-133 

101 65-135 

93.7 77-120 

96 78-120 

98 80-120 

95.5 78-120 

QC BATCH REPORT 

Analysis Date: 6/28/2013 02:10AM 

Prep Date: 

RPD Ref 
Value %RPD 

DF: 1 

RPD 
Limit Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

roject: GW Source Investigation and Background Evaluati 

Batch ID: R149704 Instrument ID VOA1 Method: SW8260 

Styrene 49.92 5.0 50 0 99.8 80-120 

Tetrachloroethene 50.52 5.0 50 0 101 79-120 

Toluene 45.11 5.0 50 0 90.2 80-120 

trans-1 ,2-Dichloroethene 49.2 5.0 50 0 98.4 78-120 

trans-1 ,3-Dichloropropene 56.29 5.0 50 0 113 80-120 

T richloroethene 54.52 5.0 50 0 109 80-120 

Vinyl chloride 50.49 2.0 50 0 101 70-127 

Xylenes, Total 150.4 15 150 0 100 80-120 

Surr: 1, 2-Dich/oroethane-d4 50.85 5.0 50 0 102 70-125 0 

Surr: 4-Bromof/uorobenzene 52.89 5.0 50 0 106 72-125 0 

Surr: Oibromof/uoromethane 50.95 5.0 50 0 102 71-125 0 

Surr: Toluene-dB 45.66 5.0 50 0 91.3 75-125 0 

.• ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Batch ID: R149704 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Instrument ID VOA1 Method: SW8260 

MS Sample ID: 1306949-03AMS 

Client ID: Run ID: VOA1_130627C 

Units: 119/L 

SeqNo: 3271286 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dibromoethane 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

2-Butanone 

2-Hexanone 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 , 3-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

sec-Butylbenzene 

Result 

225 

243.7 

242.2 

218.2 

192.3 

241.2 

254.4 

258.1 

221 

220.4 

394.2 

387.3 

219.7 

443.8 

394 

232 

280 

255.6 

230.1 

420.8 

223.8 

227 

235.5 

240.7 

164.1 

500.9 

243.2 

286.6 

235.1 

200.9 

455.8 

211 

207.7 

253 

199.9 

207.1 

234.4 

216.9 

SPK Ref 
PQL SPK Val Value 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

50 

50 

25 

50 

50 

25 

25 

25 

25 

50 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

50 

25 

50 

25 

25 

25 

25 

25 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

500 

500 

250 

500 

500 

250 

250 

250 

250 

500 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

500 

250 

250 

250 

250 

250 

250 

250 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

290.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Control 
%REG Limit 

90 80-120 

97.5 72-120 

96.9 80-120 

87.3 76-120 

76.9 73-124 

96.5 68-123 

102 80-120 

103 78-120 

88.4 80-120 

88.1 80-120 

78.8 58-132 

77.5 61-130 

87.9 79-120 

88.8 65-127 

78.8 59-137 

92.8 73-121 

112 75-125 

102 70-130 

92 60-145 

84.2 68-141 

89.5 75-125 

90.8 80-120 

94.2 70-130 

96.3 70-130 

65.6 67-123 

84.1 78-120 

97.3 80-120 

115 80-120 

94 80-120 

80.4 75-130 

91.2 78-121 

84.4 73-121 

83.1 65-133 

101 65-135 

80 77-120 

82.8 78-120 

93.8 80-120 

86.7 78-120 

QC BATCH REPORT 

Analysis Date: 6/28/2013 03:49AM 

Prep Date: DF: 5 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 

s 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

roject: GW Source Investigation and Background Evaluati 

Batch ID: R149704 Instrument ID VOA1 Method: SW8260 

Styrene 249.4 25 250 0 99.8 80-120 

Tetrachloroethene 247.2 25 250 37.82 83.8 79-120 

Toluene 215.1 25 250 0 86.1 80-120 

trans-1 ,2-Dichloroethene 209.6 25 250 9.911 79.9 78-120 

trans-1 ,3-Dichloropropene 267.7 25 250 0 107 80-120 

Trichloroethene 258.5 25 250 14.73 97.5 80-120 

Vinyl chloride 220.7 10 250 0 88.3 70-127 

Xylenes, Total 690.2 75 750 0 92 80-120 

Surr: 1, 2-Dich/oroethane-d4 263.9 25 250 0 106 70-125 0 

Surr: 4-Bromofluorobenzene 249 25 250 0 99.6 72-125 0 

Surr: Dibromofluoromethane 249.4 25 250 0 99.8 71-125 0 

Surr: Toluene-dB 236.3 25 250 0 94.5 75-125 0 

,<ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Batch ID: R149704 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Instrument ID VOA1 Method: SW8260 

MSD 

Client ID: 

Sample ID: 1306949-03AMSD 

Run ID: VOA1_130627C 

Units: 119/L 

SeqNo: 3271287 

Analyte 

1,1, 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dibromoethane 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1, 3, 5-Trimethylbenzene 

2-Butanone 

2-Hexanone 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dibromochloromethane 

Ethyl benzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

sec-Butyl benzene 

Result 

219.5 

279.5 

251.9 

227.3 

211.2 

260.7 

249.7 

248 

237.4 

255.3 

414.9 

420.1 

225.2 

481.3 

410.7 

229.3 

265.2 

267.3 

251.9 

431.5 

220.1 

227.7 

232.9 

234.1 

173 

520.2 

236 

282.5 

233.6 

201.5 

457.7 

234 

218.1 

287.9 

220.2 

226.1 

239 

241.6 

SPK Ref 
PQL SPK Val Value 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

50 

50 

25 

50 

50 

25 

25 

25 

25 

50 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

50 

25 

50 

25 

25 

25 

25 

25 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

500 

500 

250 

500 

500 

250 

250 

250 

250 

500 

250 

250 

250 

250 

250 

250 

250 

250 

250 

250 

500 

250 

250 

250 

250 

250 

250 

250 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

290.6 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Control 
%REC Limit 

87.8 80-120 

112 72-120 

101 80-120 

90.9 76-120 

84.5 73-124 

104 68-123 

99.9 80-120 

99.2 78-120 

95 80-120 

102 80-120 

83 58-132 

84 61-130 

90.1 79-120 

96.3 65-127 

82.1 59-137 

91.7 73-121 

106 75-125 

107 70-130 

101 60-145 

86.3 68-141 

88.1 75-125 

91.1 80-120 

93.1 76-121 

93.6 70-130 

69.2 67-123 

91.8 78-120 

94.4 80-120 

113 80-120 

93.4 80-120 

80.6 75-130 

91.5 78-121 

93.6 73-121 

87.2 65-133 

115 65-135 

88.1 77-120 

90.4 78-120 

95.6 80-120 

96.6 78-120 

QC BATCH REPORT 

Analysis Date: 6/28/2013 04:14AM 

Prep Date: DF: 5 

RPD Ref 
Value 

225 

243.7 

242.2 

218.2 

192.3 

241.2 

254.4 

258.1 

221 

220.4 

394.2 

387.3 

219.7 

443.8 

394 

232 

280 

255.6 

230.1 

420.8 

223.8 

227 

235.5 

240.7 

164.1 

500.9 

243.2 

286.6 

235.1 

200.9 

455.8 

211 

207.7 

253 

199.9 

207.1 

234.4 

216.9 

%RPD 

2.49 

13.7 

3.92 

4.06 

9.34 

7.79 

1.83 

4 

7.17 

14.7 

5.12 

8.13 

2.45 

8.09 

4.14 

1.18 

5.4 

4.45 

9.04 

2.51 

1.67 

0.286 

1.13 

2.8 

5.3 

3.78 

2.98 

1.45 

0.645 

0.278 

0.413 

10.3 

4.9 

12.9 

9.62 

8.75 

1.94 

10.8 

RPD 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

·oject: GW Source Investigation and Background Evaluati 

Batch ID: R149704 Instrument ID VOA1 Method: SW8260 

Styrene 256 25 250 0 102 80-120 249.4 2.59 20 

Tetrachloroethene 244.3 25 250 37.82 82.6 79-120 247.2 1.22 20 

Toluene 214 25 250 0 85.6 80-120 215.1 0.524 20 

trans-1 ,2-Dichloroethene 224.8 25 250 9.911 85.9 78-120 209.6 7 20 

trans-1 , 3-Dichloropropene 249.8 25 250 0 99.9 80-120 267.7 6.93 20 

T richloroethene 260.3 25 250 14.73 98.2 80-120 258.5 0.699 20 

Vinyl chloride 211.4 10 250 0 84.6 70-127 220.7 4.31 20 

Xylenes, Total 696.7 75 750 0 92.9 78-121 690.2 0.934 20 

Surr: 1, 2-Dichloroethane-d4 252.7 25 250 0 101 70-125 263.9 4.31 20 

Surr: 4-Bromof/uorobenzene 241.3 25 250 0 96.5 72-125 249 3.17 20 

Surr: Dibromof/uoromethane 247.6 25 250 0 99.1 71-125 249.4 0.706 20 

Surr: Toluene-dB 225.6 25 250 0 90.2 75-125 236.3 4.62 20 

The following samples were analyzed in this batch: 1306942-03A 1306942-04A 130694~-05~ 
1306942-06A 1306942-07 A 

.• ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch ID: R149796 Instrument ID VOA6 Method: SW8260 

MBLK Sample ID: VBLKW-130628-R149796 Units: 119/L 

Client ID: Run ID: VOA6_1306288 SeqNo: 3273612 

SPK Ref Control 

Analyte Result PQL SPK Val Value %REC Limit 

1,1, 1-Trichloroethane ND 5.0 

1,1 ,2,2-Tetrachloroethane NO 5.0 

1,1 ,2-Trichloroethane ND 5.0 

1, 1-Dichloroethane NO 5.0 

1 , 1-0ichloroethene NO 5.0 

1 ,2,4-Trimethylbenzene NO 5.0 

1 ,2-Dibromoethane NO 5.0 

1 ,2-Dichloroethane NO 5.0 

1 ,2-Dichloropropane NO 5.0 

1,3,5-Trimethylbenzene NO 5.0 

2-Butanone NO 10 

2-Hexanone NO 10 

4-lsopropyltoluene NO 5.0 

4-Methyl-2-pentanone NO 10 

Acetone NO 10 

Benzene NO 5.0 

Bromodichloromethane NO 5.0 

Bromoform NO 5.0 

Bromomethane NO 5.0 

Carbon disulfide NO 10 

Carbon tetrachloride NO 5.0 

Chlorobenzene NO 5.0 

Chloroethane NO 5.0 

Chloroform NO 5.0 

Chloromethane NO 5.0 

cis-1 ,2-Dichloroethene NO 5.0 

cis-1 , 3-Dichloropropene NO 5.0 

Dibromochloromethane NO 5.0 

Ethyl benzene NO 5.0 

Isopropyl benzene NO 5.0 

m,p-Xylene NO 10 

Methyl tert-butyl ether NO 5.0 

Methylene chloride NO 10 

Naphthalene NO 5.0 

n-Butylbenzene NO 5.0 

n-Propylbenzene NO 5.0 

o-Xylene NO 5.0 

sec-Butylbenzene NO 5.0 
---------

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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QC BATCH REPORT 

Analysis Date: 6/29/2013 12:27 AM 

Prep Date: DF: 1 

RPD Ref RPO 
Value %RPO Limit Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

roject: GW Source Investigation and Background Evaluati 

Batch 10: R149796 Instrument 10 VOA6 Method: SW8260 

Styrene NO 5.0 

Tetrachloroethene NO 5.0 

Toluene NO 5.0 

trans-1 ,2-0ichloroethene NO 5.0 

trans-1 ,3-0ichloropropene NO 5.0 

T richloroethene NO 5.0 

Vinyl chloride NO 2.0 

Xylenes, Total NO 15 

Surr: 1, 2-Dich/oroethane-<14 51.81 5.0 50 0 104 70-125 0 

Surr: 4-Bromof/uorobenzene 50.27 5.0 50 0 101 72-125 0 

Surr: Dibromofluoromethane 49.44 5.0 50 0 98.9 71-125 0 

Surr: Toluene-dB 49.53 5.0 50 0 99.1 75-125 0 

.• ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch 10: R149796 Instrument 10 VOA6 Method: SW8260 

LCS 

Client 10: 

Sample ID: VLCSW-130628-R149796 

Analyte 

1,1, 1-Trichloroethane 

1 , 1 , 2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1 , 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trimethylbenzene 

1 ,2-0ibromoethane 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trim ethyl benzene 

2-Butanone 

2-Hexanone 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-0ichloroethene 

cis-1 ,3-0ichloropropene 

Oibromochloromethane 

Ethyl benzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

a-Xylene 

sec-Butylbenzene 

Run ID: VOA6_130628B 

Result 

46.56 

46.38 

45.81 

46.13 

48.53 

44.91 

47.66 

44.01 

46.55 

45.82 

93.78 

96.06 

45.99 

92.52 

104.4 

46.2 

47.44 

47.33 

47.6 

92.8 

44.15 

45.6 

46.12 

45.9 

47.26 

47.18 

47.42 

48.34 

45.69 

45.38 

90.46 

47.26 

50.15 

53.54 

45.9 

45.44 

45.96 

45.92 

PQL 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

10 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

SPKVal 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

100 

50 

100 

100 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 

SPK Ref 
Value 
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Units: 119/L 

SeqNo: 3273611 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

%REC 

Control 
Limit 

93.1 80-120 

92.8 72-120 

91.6 80-120 

92.3 76-120 

97.1 73-124 

89.8 68-123 

95.3 80-120 

88 78-120 

93.1 80-120 

91.6 80-120 

93.8 58-132 

96.1 61-130 

92 79-120 

92.5 65-127 

104 59-137 

92.4 73-121 

94.9 75-125 

94.7 70-130 

95.2 60-145 

92.8 68-141 

88.3 75-125 

91.2 80-120 

92.2 70-130 

91.8 70-130 

94.5 67-123 

94.4 78-120 

94.8 80-120 

96.7 80-120 

91.4 80-120 

90.8 75-130 

90.5 78-121 

94.5 73-121 

100 65-133 

107 65-135 

91.8 77-120 

90.9 78-120 

91.9 80-120 

91.8 78-120 

QC BATCH REPORT 

Analysis Date: 6/28/2013 11:35 PM 

Prep Date: DF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

roject: GW Source Investigation and Background Evaluati 

Batch ID: R149796 Instrument ID VOA6 Method: SW8260 

Styrene 47.71 5.0 50 0 95.4 80-120 

Tetrachloroethene 45.21 5.0 50 0 90.4 79-120 

Toluene 44.99 5.0 50 0 90 80-120 

trans-1 ,2-Dichloroethene 46.77 5.0 50 0 93.5 78-120 

trans-1 ,3-Dichloropropene 47.94 5.0 50 0 95.9 80-120 

Trichloroethene 47.08 5.0 50 0 94.2 80-120 

Vinyl chloride 45.38 2.0 50 0 90.8 70-127 

Xylenes, Total 136.4 15 150 0 91 80-120 

Surr: 1, 2-Dich/oroethane-<14 50.21 5.0 50 0 100 70-125 0 

Surr: 4-Bromofluorobenzene 49.7 5.0 50 0 99.4 72-125 0 

Surr: Dibromofluoromethane 49.77 5.0 50 0 99.5 71-125 0 

Surr: Toluene-dB 49.77 5.0 50 0 99.5 75-125 0 

.• ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch 10: R149796 Instrument 10 VOA6 Method: SW8260 

MS Sample 10: 1306942-01AMS 

Client 10: LW-9 

Analyte 

1 , 1 , 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1 , 1-Dichloroethene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dibromoethane 

1 ,2-Dichloroethane 

1 ,2-Dichloropropane 

1 ,3,5-Trimethylbenzene 

2-Butanone 

2-Hexanone 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-Dichloropropene 

Dibromochloromethane 

Ethylbenzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

sec-Butylbenzene 

Run 10: VOA6_130628B 

Result 

41.93 

49.93 

47.97 

42.66 

40.12 

43.14 

48.89 

44.66 

45.26 

43.52 

89.87 

90.33 

43.82 

94.82 

86.65 

42.9 

46.16 

49.1 

40.45 

81.02 

39.27 

43.45 

44.35 

44.22 

38.4 

44.89 

43.97 

48.94 

43.2 

37.21 

84.12 

44.4 

48.96 

52.08 

41.92 

40.93 

43.13 

40.92 

SPK Ref 
POL SPK Val Value 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

10 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

100 

50 

100 

100 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: IJQ/L 

SeqNo: 3273615 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Control 
%REC Limit 

83.9 80-120 

99.9 72-120 

95.9 80-120 

85.3 76-120 

80.2 73-124 

86.3 68-123 

97.8 80-120 

89.3 78-120 

90.5 80-120 

87 80-120 

89.9 58-132 

90.3 61-130 

87.6 79-120 

94.8 65-127 

86.6 59-137 

85.8 73-121 

92.3 75-125 

98.2 70-130 

80.9 60-145 

81 68-141 

78.5 75-125 

86.9 80-120 

88.7 70-130 

88.4 70-130 

76.8 67-123 

89.8 78-120 

87.9 80-120 

97.9 80-120 

86.4 80-120 

74.4 75-130 

84.1 78-121 

88.8 73-121 

97.9 65-133 

104 65-135 

83.8 77-120 

81.9 78-120 

86.3 80-120 

81.8 78-120 

QC BATCH REPORT 

Analysis Date: 6/29/2013 01:45AM 

Prep Date: OF: 1 

RPD Ref 
Value %RPD 

RPD 
Limit Qual 

s 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

roject: GW Source Investigation and Background Evaluati 

Batch ID: R149796 Instrument ID VOA6 Method: SW8260 

Styrene 46.56 5.0 50 0 93.1 80-120 

Tetrachloroethene 40.96 5.0 50 0 81.9 79-120 

Toluene 42.44 5.0 50 0 84.9 80-120 

trans-1 ,2-Dichloroethene 41.45 5.0 50 0 82.9 78-120 

trans-1 ,3-Dichloropropene 45.67 5.0 50 0 91.3 8Q-120 

Trichloroethene 42.32 5.0 50 0 84.6 80-120 

Vinyl chloride 38.32 2.0 50 0 76.6 70-127 

Xylenes, Total 127.2 15 150 0 84.8 80-120 

Surr: 1, 2-Dichloroethane-f14 50.67 5.0 50 0 101 70-125 0 

Surr: 4-Bromof/uorobenzene 49.93 5.0 50 0 99.9 72-125 0 

Surr: Dibromofluoromethane 50.42 5.0 50 0 101 71-125 0 

Surr: Toluene-dB 49.91 5.0 50 0 99.8 75-125 0 

.•ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

Batch 10: R149796 Instrument 10 VOA6 Method: SW8260 

MSD Sample 10: 1306942-01AMSD 

Client 10: LW-9 

Analyte 

1 , 1 , 1-Trichloroethane 

1,1 ,2,2-Tetrachloroethane 

1,1 ,2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1 ,2,4-Trimethylbenzene 

1 ,2-Dibromoethane 

1 ,2-Dichloroethane 

1 ,2-0ichloropropane 

1 ,3,5-Trimethylbenzene 

2-Butanone 

2-Hexanone 

4-lsopropyltoluene 

4-Methyl-2-pentanone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

cis-1 ,2-Dichloroethene 

cis-1 ,3-0ichloropropene 

Oibromochloromethane 

Ethyl benzene 

Isopropyl benzene 

m,p-Xylene 

Methyl tert-butyl ether 

Methylene chloride 

Naphthalene 

n-Butylbenzene 

n-Propylbenzene 

a-Xylene 

sec-Butyl benzene 

Run 10: VOA6_130628B 

Result 

39.95 

49.74 

47.56 

41.82 

38.89 

41.83 

47.54 

44.94 

44.21 

41.65 

89.06 

91.71 

41.89 

94.65 

87.36 

41.82 

45.25 

48.85 

40.73 

79.32 

37.62 

42.82 

40.89 

43.25 

38.04 

43.49 

42.73 

48.16 

42.22 

35.75 

82.05 

44.36 

47.98 

53.12 

38.94 

39.56 

42.18 

39.31 

PQL 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

10 

5.0 

10 

10 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

SPKVal 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

100 

50 

100 

100 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

100 

50 

50 

50 

50 

50 

50 

50 

SPK Ref 
Value 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Units: IJg/L 

SeqNo: 3273616 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

%REC 

79.9 

99.5 

Control 
Limit 

80-120 

72-120 

95.1 80-120 

83.6 76-120 

77.8 73-124 

83.7 68-123 

95.1 80-120 

89.9 78-120 

88.4 80-120 

83.3 80-120 

89.1 58-132 

91.7 61-130 

83.8 79-120 

94.7 65-127 

87.4 59-137 

83.6 73-121 

90.5 75-125 

97.7 70-130 

81.5 60-145 

79.3 68-141 

75.2 75-125 

85.6 80-120 

81.8 76-121 

86.5 70-130 

76.1 67-123 

87 78-120 

85.5 80-120 

96.3 80-120 

84.4 80-120 

71.5 75-130 

82 78-121 

88.7 73-121 

96 65-133 

106 65-135 

77.9 77-120 

79.1 78-120 

84.4 80-120 

78.6 78-120 

QC BATCH REPORT 

Analysis Date: 6/29/2013 02:11AM 

Prep Date: OF: 1 

RPD Ref 
Value 

41.93 

49.93 

47.97 

42.66 

40.12 

43.14 

48.89 

44.66 

45.26 

43.52 

89.87 

90.33 

43.82 

94.82 

86.65 

42.9 

46.16 

49.1 

40.45 

81.02 

39.27 

43.45 

44.35 

44.22 

38.4 

44.89 

43.97 

48.94 

43.2 

37.21 

84.12 

44.4 

48.96 

52.08 

41.92 

40.93 

43.13 

40.92 

%RPD 

4.85 

0.373 

0.859 

2 

3.12 

3.1 

2.79 

0.618 

2.34 

4.38 

0.899 

1.51 

4.52 

0.173 

0.815 

2.56 

1.98 

0.495 

0.704 

2.12 

4.28 

1.45 

8.1 

2.21 

0.939 

3.16 

2.87 

1.6 

2.29 

4.02 

2.49 

0.104 

2.03 

1.99 

7.39 

3.41 

2.24 

4.02 

RPD 
Limit 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

20 

Qual 

s 

s 
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Client: Navajo Refining Company QC BATCH REPORT 
Work Order: 1306942 

·oject: GW Source Investigation and Background Evaluati 

Batch 10: R149796 Instrument 10 VOA6 Method: SW8260 

Styrene 45.92 5.0 50 0 91.8 80-120 46.56 1.38 20 

Tetrachloroethene 39.03 5.0 50 0 78.1 79-120 40.96 4.82 20 s 
Toluene 42.13 5.0 50 0 84.3 80-120 42.44 0.727 20 

trans-1 ,2-0ichloroethene 39.82 5.0 50 0 79.6 78-120 41.45 4.02 20 

trans-1 ,3-0ichloropropene 44.53 5.0 50 0 89.1 80-120 45.67 2.54 20 

Trichloroethene 41.24 5.0 50 0 82.5 80-120 42.32 2.57 20 

Vinyl chloride 38.04 2.0 50 0 76.1 70-127 38.32 0.728 20 

Xylenes, Total 124.2 15 150 0 82.8 78-121 127.2 2.41 20 

Surr: 1, 2-Dich/oroethane-<14 50.12 5.0 50 0 100 70-125 50.67 1. 11 20 

Surr: 4-Bromofluorobenzene 50.06 5.0 50 0 100 72-125 49.93 0.244 20 

Surr: Dibromofluoromethane 49.18 5.0 50 0 98.4 71-125 50.42 2.5 20 

Surr: Toluene-dB 50.81 5.0 50 0 102 75-125 49.91 1.8 20 

The following samples were analyzed in this batch: 1306942-01A 1306942-02A 
------·-----·--

.ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Project: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

QC BATCH REPORT 

Batch ID: R149692 Instrument ID ManTech01 Method: M2510 B (Dissolve) 

MBLK 

Client ID: 

Sample ID: WBLKW1-130627-R149692 

Run ID: MANTECH01_130627A 

SPK Ref 

Analyte Result PQL SPK Val Value 

Specific Conductivity ND 1.0 

LCS Sample ID: LCS-COND-R149692 

Client ID: Run ID: MANTECH01_130627A 

SPK Ref 

Analyte Result PQL SPKVal Value 

Specific Conductivity 1407 1.0 1413 

DUP Sample ID: 1306942-01EDUP 

Client ID: LW-9 Run ID: MANTECH01_130627A 

SPK Ref 

Analyte Result PQL SPKVal Value 

Specific Conductivity 703.2 1.0 

Units: tJmhos/cm 

Seq No: 3270827 

Control 
%REC Limit 

Units: tJmhos/cm 

SeqNo: 3270828 

Control 

%REC Limit 

0 99.6 80-120 

Units: tJmhos/cm 

SeqNo: 3270830 

%REC 

Control 
Limit 

Analysis Date: 6/27/2013 08:01 PM 

Prep Date: 

RPD Ref 
Value %RPD 

Analysis Date: 

Prep Date: 

RPD Ref 
Value %RPD 

DF: 1 

RPD 
Limit Qual 

6/27/2013 08:03PM 

DF: 1 

RPD 
Limit Qual 

Analysis Date: 6/27/2013 08:05PM 

Prep Date: 

RPD Ref 
Value 

702.1 

%RPD 

0.144 

DF: 1 

RPD 
Limit 

20 

Qual 

The following samples were analyzed in this batch: 1306942-01 E 

1306942-04E 

1306942-07E 

1306942-02E 

1306942-0SE 

1306942-03E 

1306942-06E 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

·oject: 

Navajo Refining Company 

1306942 

GW Source Investigation and Background Evaluati 

QC BATCH REPORT 

Batch 10: R149728 Instrument ID Balance1 Method: M2540C (Dissolve) 

MBLK Sample 10: WBLK-062713-R149728 

Client 10: 

Analyte 

Total Dissolved Solids (Residue, Fil 

Run 10: BALANCE1 130627C 

Result 

NO 

PQL SPK Val 

10 

SPK Ref 
Value 

LCS 

Client 10: 

Sample 10: WLCS-062713-R149728 

Analyte 

Total Dissolved Solids (Residue, Fil 

DUP 

Client 10: 

Analyte 

Sample 10: 1306941-01ADUP 

Total Dissolved Solids (Residue, Fil 

DUP Sample 10: 1306942-01EDUP 

•ent 10: LW-9 

Analyte 

Total Dissolved Solids (Residue, Fil 

Run 10: BALANCE1_130627C 

SPK Ref 

Result PQL SPK Val Value 

1022 10 1000 

Run 10: BALANCE1_130627C 

SPK Ref 

Result PQL SPKVal Value 

1322 10 

Run 10: BALANCE1_130627C 

SPK Ref 

Result PQL SPKVal Value 

470 10 

Units: mg/L 

SeqNo: 3271786 

Control 

%REC Limit 

Units: mg/L 

SeqNo: 3271787 

Control 

%REC Limit 

0 102 85-115 

Units: mg/L 

SeqNo: 3271777 

Control 

%REC Limit 

Units: mg/L 

SeqNo: 3271779 

Control 

%REC Limit 

Analysis Date: 6/27/2013 09:00AM 

Prep Date: OF: 1 

RPD Ref RPD 
Value %RPD Limit Qual 

Analysis Date: 6/27/2013 09:00AM 

Prep Date: OF: 1 

RPD Ref RPD 
Value %RPD Limit Qual 

Analysis Date: 6/27/2013 09:00AM 

Prep Date: OF: 1 

RPD Ref RPD 
Value %RPD Limit Qual 

1324 0.151 20 

Analysis Date: 6/27/2013 09:00AM 

Prep Date: OF: 1 

RPD Ref RPD 
Value %RPD Limit Qual 

466 0.855 20 

The following samples were analyzed in this batch: 1306942-01 E 
1306942-04E 
1306942-0?E 

1306942-02E 
1306942-05E 

1306942-03E 
1306942-06E 

~~--~~---- ----~~~~~~~~~-

.• ote: See Qualifiers Page for a list of Qualifiers and their explanation. 
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Client: 

Work Order: 

Navajo Refining Company 

1306942 

Project: GW Source Investigation and Background Evaluati 

Batch 10: R149828 Instrument 10 ICS2100 Method: E300 

Sample 10: WBLKW1-R149828 MBLK 

Client 10: Run 10: ICS2100_130701B 

Analyte 

Nitrate/Nitrite (as N) 

Surr: Selenate (surr) 

Result 

NO 

5.579 

SPK Ref 
POL SPK Val Value 

0.20 

0.10 5 

LCS 

Client 10: 

Sample 10: WLCSW1-R149828 

Analyte 

Nitrate/Nitrite (as N) 

Surr: Selenate (surr) 

MS Sample 10: 1306942-01DMS 

Client 10: LW-9 

Analyte 

Run 10: ICS2100_130701B 

Resull 

8.236 

5.115 

SPK Ref 
POL SPK Val Value 

0.20 

0.10 

8 

5 

Run 10: ICS2100_130701B 

SPK Ref 

Result POL SPK Val Value 

QC BATCH REPORT 

(Dissolve) 

Units: mg/L 

SeqNo: 3274199 

Control 
%REC Limit 

0 112 85-115 

Units: mg/L 

SeqNo: 3274198 

0 

0 

Control 
%REC Limit 

103 90-110 

102 85-115 

Units: mg/L 

SeqNo: 3274202 

Control 
%REC Limit 

Analysis Date: 7/1/2013 10:27 AM 

Prep Date: 

RPD Ref 
Value 

0 

%RPD 

OF: 1 

RPD 
Limit Qual 

Analysis Date: 7/1/2013 10:12 AM 

Prep Date: OF: 1 

RPD Ref 
Value 

0 

%RPD 

RPD 
Limit Qual 

Analysis Date: 7/1/2013 11:57 AM 

Prep Date: 

RPD Ref 
Value %RPD 

OF: 10 

RPD 
Limit Qual 

Nitrate/Nitrite (as N) 

Surr: Selenate (surr) 

49.68 

53.48 

2.0 

1.0 

40 

50 

3.954 114 80-120 

MSD Sample ID: 1306942-01DMSD 

Client 10: LW-9 Run ID: ICS2100_130701B 

Analyte 

Nitrate/Nitrite (as N) 

Surr: Selenate (surr) 

Result 

46.74 

52.82 

The following samples were analyzed in this batch: 

POL SPKVal 

2.0 40 

1.0 50 

1306942-010 

1306942-040 
1306942-07D 

Note: See Qualifiers Page for a list of Qualifiers and their explanation. 

0 107 85-115 0 

Units: mg/L Analysis Date: 7/1/2013 12:11 PM 

Seq No: 3274203 Prep Date: 

SPK Ref 
Value %REC 

3.954 107 

0 106 

1306942-020 

1306942-050 

Control RPD Ref 
Limit Value %RPD 

80-120 49.68 6.1 

85-115 53.48 1.24 

1306942-03~ 
1306942-060 

------------------

OF: 10 

RPD 
Limit Qual 

20 

20 
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Client: Navajo Refining Company 

1306942 
QC BATCH REPORT 

Work Order: 

·oject: GW Source Investigation and Background Evaluati 

Batch 10: R149850 Instrument 10 ICS3K2 Method: E300 (Dissolve) 

MBLK Sample 10: WBLKW1-R149850 

Client 10: Run 10: ICS3K2_130701A 

Analyte Result POL SPK Val 

Chloride NO 0.50 

Fluoride NO 0.10 

Sulfate NO 0.50 

Surr: Selenate (surr) 5.37 0.10 5 

LCS Sample 10: WLCSW1-R149850 

Client 10: Run 10: ICS3K2_130701A 

Analyte Result POL SPKVal 

Chloride 21.33 0.50 20 

Fluoride 4.24 0.10 4 

Sulfate 21.65 0.50 20 

Surr: Selenate (surr) 5.081 0.10 5 

MS Sample 10: 1306942-07EMS 

'ient 10: MW-30 Run 10: ICS3K2_130701A 

Analyte Result POL SPKVal 

Chloride 60.71 0.50 10 

Fluoride 3.954 0.10 2 

Sulfate 104.5 0.50 10 

Surr: Selenate (surr) 5.062 0.10 5 

MSD Sample 10: 1306942-07EMSD 

Client 10: MW-30 Run 10: ICS3K2_130701A 

Analyte Result 

Chloride 61.64 

Fluoride 4.011 

Sulfate 105.8 

Surr: Selenate (surr) 5.128 

The following samples were analyzed in this batch: 

POL SPK Val 

0.50 10 

0.10 2 

0.50 10 

0.10 5 

1306942-01 E 

1306942-04E 

: 1306942-07E 

. ,ote: See Qualifiers Page for a list of Qualifiers and their explanation. 

Units: mg/L Analysis Date: 7/1/2013 01:00AM 

SeqNo: 3274710 Prep Date: OF: 1 

SPK Ref Control RPD Ref RPD 
Value %REG Limit Value %RPD Limit Qual 

0 107 85-115 0 

Units: mg/L Analysis Date: 7/1/2013 01:22AM 

SeqNo: 3274711 Prep Date: OF: 1 

SPK Ref Control RPD Ref RPD 
Value %REG Limit Value %RPD Limit Qual 

0 107 90-110 

0 106 90-110 

0 108 90-110 

0 102 85-115 0 

Units: mg/L Analysis Date: 7/1/2013 10:06 AM 

SeqNo: 3274735 Prep Date: OF: 1 

SPK Ref Control RPD Ref RPD 
Value %REG Limit Value %RPD Limit Qual 

51.25 94.6 80-120 0 

1.868 104 80-120 

96.66 77.9 80-120 SEQ 

0 101 85-115 0 

Units: mg/L Analysis Date: 7/1/201310:28 AM 

SeqNo: 3274736 Prep Date: OF: 1 

SPK Ref Control RPD Ref RPD 
Value %REG Limit Value %RPD Limit Qual 

51.25 104 80-120 60.71 1.53 20 0 

1.868 107 80-120 3.954 1.43 20 

96.66 91.2 80-120 104.5 1.27 20 EO 

0 103 85-115 5.062 1.3 20 

1306942-02E 

1306942-05E 

1306942-03E 

1306942-06E 

QC Page: 35 of 35 

67 of71 



ALS Environmental Date: 09-Jul-13 

Client: 

Project: 

WorkOrder: 

Qualifier 

* 
a 

B 

E 

H 

J 

M 

n 

ND 

0 
p 

R 

s 
u 

Acronym 

DCS 

DUP 

LCS 

LCSD 

MBLK 

MDL 

MQL 

MS 

MSD 

PDS 

PQL 

SD 

SDL 

TRRP 

Units Reported 

~-trnhos/cm 

mg/L 

Navajo Refining Company 

GW Source Investigation and Background Evaluation 

1306942 

Description 

Value exceeds Regulatory Limit 

Not accredited 

QUALIFIERS, 
ACRONYMS, UNITS 

Analyte detected in the associated Method Blank above the Reporting Limit 

Value above quantitation range 

Analyzed outside of Holding Time 

Analyte detected below quantitation limit 

Manually integrated, see raw data for justification 

Not offered for accreditation 

Not Detected at the Reporting Limit 

Sample amount is > 4 times amount spiked 

Dual Column results percent difference> 40% 

RPD above laboratory control limit 

Spike Recovery outside laboratory control limits 

Analyzed but not detected above the MDL 

Description 

Detectability Check Study 

Method Duplicate 

Laboratory Control Sample 

Laboratory Control Sample Duplicate 

Method Blank 

Method Detection Limit 

Method Quantitation Limit 

Matrix Spike 

Matrix Spike Duplicate 

Post Digestion Spike 

Practical Quantitation Limit 

Serial Dilution 

Sample Detection Limit 

Texas Risk Reduction Program 

Description 

Micrograms per Liter 

Milligrams per Liter 

68 of 71 
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ALS Environmental 

Sample Receipt Checklist 

Client Name: NAVAJO REFINING 

Work Order: 1306942 

Checklist completed by d~ :£?. ~ 
eSignature 

Matrices: water 

Carrier name: FedEx Priority Overnight 

Shipping container/cooler in good condition? 

Custody seals intact on shipping container/cooler? 

Custody seals intact on sample bottles? 

Chain of custody present? 

Chain of custody signed when relinquished and received? 

Chain of custody agrees with sample labels? 

Samples in proper container/bottle? 

Sample containers intact? 

Sufficient sample volume for indicated test? 

All samples received within holding time? 

Container/Temp Blank temperature in compliance? 

Temperature( s )/Thermometer( s ): 

Cooler(s)/Kit(s): 

Date/Time sample(s) sent to storage: 

Water - VOA vials have zero headspace? 

Water - pH acceptable upon receipt? 

pH adjusted? 

pH adjusted by: 

Login Notes: 

Client Contacted: 

Contacted By: 

Comments: 

CorrectiveAction: 

Date Contacted: 

Regarding: 

Date/Time Received: 22-Jun-13 09:45 

Received by: 

Reviewed by: 25-Jun-13 
eSignature Date 

Yes ~ NoD Not Present D 

Yes ~ NoD Not Present D 

Yes n Non Not Present ~ 

Yes ~ NoD 

Yes ~ NoD 

Yes I~ No 

Yes ~ NoD 

Yes ~ NoD 

Yes ~ NoD 

Yes ~ NoU 

Yes ~ NoD 

2.3 C/2.3 C;1.9 C/1.9 C;2.7 C/2.7 [JR.1 
C;3.2 C/3.2 C2.8 C/2.8 C u/c 

.4696/4096/3172/3036 

69724/13 15:33 

Yes ~ NoD No VOA vials submitted D 

Yes ~ NoD N/A D 

Yes lJ No~ N/A D 

Person Contacted: 

SRC Page 1 of 1 
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APPENDIX D 

RISKED-BASED REMEDIATION GOALS- SUPPORTING 
CALCULATIONS AND INPUTS 
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Appendix D-3 Summary of US EPA Inputs to Calculate DA.vent for the Refinery Worker 

Navajo Refining Company, Lovington Refinery 

Constituents of Concern levent B Tevent t• 

hr/event unitless hr/event hr 

Organics 
Benzene 0.50 5.1E-02 0.29 0.70 

Benzo(a)anthracene 0.50 2.8 2.03 8.53 

Benzo(a)pyrene 0.50 4.3 2.69 11.67 

Benzo(b )fluoranthene 0.50 4.3 2.77 12.03 

Carbon disulfide 0.50 0.1 0.30 0.72 

Chlorobenzene 0.50 0.1 0.46 1.09 

Chloroform 0.50 0.0 0.50 1.19 

Chrysene 0.50 2.8 2.03 8.53 

3&4-Methylphenol 0.50 0.0 0.43 1.03 

2-Methylphenol 0.50 0.0 0.43 1.03 

Dibenz(a,h)anthracene 0.50 9.7 3.88 17.57 

Dibutyl phthalate 0.50 0.2 3.86 9.27 

1 ,2-Dichlorobenzene 0.50 0.2 0.71 1.71 

1 ,3-Dichlorobenzene 0.50 0.3 0.71 1.71 

1, 4-Die hlorobenzene 0.50 0.2 0.71 1.71 

1, 1-Dichloroethane 0.50 0.0 0.38 0.92 

1 ,2-Dichloroethane 0.50 0.0 0.38 0.92 

Diethyl phthalate 0.50 0.0 1.87 4.50 

Dimethyl phthalate 0.50 0.0 1.30 3.13 

2,4-Dimethylphenol 0.50 00 0.52 1.24 

2,4-Dinitrophenol 0.50 0.0 1.15 2.76 

1 ,4-Dioxane 0.50 0.0 0.33 0.80 

Ethylbenzene 0.50 0.2 0.42 1.01 

1,2-Dibromoethane 0.50 0.0 1.21 2.90 

Fluoranthene 0.50 1.2 1.45 5.68 

lndeno(1 ,2,3-cd)pyrene 0.50 6.7 3.78 16.83 

Methyl Ethyl Ketone (2-Butanone) 0.50 0.0 0.27 0.65 

Naphthalene 0.50 0.2 0.56 1.34 

4-Nitrophenol 0.50 0.0 0.64 1.54 

Phenanthrene 0.50 0.7 1.06 4.11 

Phenol 0.50 0.0 0.36 0.86 

Styrene 0.50 0.1 0.41 0.98 

T etrachloroethene 0.50 0.2 0.91 2.18 

Toluene 0.50 0.1 0.35 0.84 

1,1, 1-Trichloroethane 0.50 0.1 0.60 1.43 

Trichloroethene 0.50 0.1 0.58 1.39 

4-Nitrophenol 0.50 0.0 0.64 1.54 

Phenol 0.50 0.0 0.36 0.86 

Methyl tert-butyl ether 0.50 0.0 0.33 0.80 

Xylenes, total 0.50 0.2 0.42 1.00 

bis(2-Ethylhexyl)phthalate 0.50 8.6 16.64 74.93 

1-Methylnaphthalene 0.50 0.4 0.67 1.60 

2-Methylnaphthalene 0.50 0.4 0.67 1.60 

Benzenethiol 0.50 0.1 0.44 1.06 

Pyridine 0.50 0.0 0.30 0.71 

Anthracene 0.50 0.7 1.06 4.12 

Fluorene 0.50 0.5 0.91 2.19 

Pyrene 0.50 1.1 1.45 5.63 

Quinoline 0.50 0.0 0.56 1.36 

Benzo(k)fluoranthene 0.50 4.2 2.76 11.97 

1 of2 

Kp used in 
FA DAevent Calc DAevent (a] 

cm/hr mg/cm2-event 

1.0 1.5E-02 1.57E-05 

1.0 4.7E-01 1.32E-03 

1.0 7.0E-01 2.25E-03 

1.0 7.0E-01 2.28E-03 

1.0 1.7E-02 1.83E-05 

1.0 2.8E-02 3.72E-05 

1.0 6.8E-03 9.41E-06 

1.0 4.7E-01 1.32E-03 

1.0 l.BE-03 9.97E-06 

1.0 7.7E-03 9.82E-06 

0.6 1.5E+OO 3.48E-03 

0.9 2.4E-02 8.29E-05 

1.0 4.1E-02 6.81E-05 

1.0 5.8E-02 9.54E-05 

1.0 4.2E-02 6.92E-05 

1.0 6.7E-03 8.15E-06 

1.0 4.2E-03 5.07E-06 

1.0 3.9E-03 1.04E-05 

1.0 1.4E-03 3.10E-06 

1.0 1.1E-02 1.53E-05 

1.0 1.5E-03 3.21E-06 

1.0 3.3E-04 3.74E-07 

1.0 4.9E-02 6.24E-05 

1.0 2.8E-03 5.95E-06 

1.0 2.2E-01 5.27E-04 

0.6 1.0E+OO 2.37E-03 

1.0 9.6E-04 9.77E-07 

1.0 4.7E-02 6.80E-05 

1.0 4.8E-03 7.56E-06 

1.0 1.4E-01 2.91E-04 

1.0 4.3E-03 5.08E-06 

1.0 3.7E-02 4.65E-05 

1.0 3.3E-02 6.22E-05 

1.0 3.1E-02 3.59E-05 

1.0 1.3E-02 1.91E-05 

1.0 1.2E-02 1.73E-05 

96.0 4.8E-03 7.26E-04 

103.0 4.3E-03 5.23E-04 

1.0 2.1E-03 2.38E-06 

1.0 4.7E-02 5.96E-05 

1.0 1.1E+OO 8.98E-03 

1.0 9.3E-02 1.49E-04 

1.0 9.2E-02 1.47E-04 

1.0 1.8E-02 2.31E-05 

1.0 1.5E-03 1.62E-06 

1.0 1.4E-01 2.86E-04 

1.0 1.1E-01 2.05E-04 

1.0 2.0E-01 4.73E-04 

1.0 6.6E-03 9.68E-06 

1.0 6.9E-01 2.25E-03 



Appendix D-3 Summary of USEPA Inputs to Calculate DA.vent for the Refinery Worker 

Navajo Refining Company, Lovington Refinery 

Constituents of Concern !event B Tevent t• 

hr/event unitless hr/event hr 

lnorganics 
Aluminum 0.50 NA NA NA 

Antimony 0.50 NA NA NA 

Arsenic 0.50 NA NA NA 

Cadmium 0.50 NA NA NA 

Chromium 0.50 NA NA NA 

Barium 0.50 NA NA NA 

Beryllium and Compounds 0.50 NA NA NA 

Boron 0.50 NA NA NA 

Cobalt 0.50 NA NA NA 

Copper 0.50 NA NA NA 

Qyanide 0.50 NA NA NA 

Fluoride 0.50 NA NA NA 

Iron 0.50 NA NA NA 

Lead 0.50 NA NA NA 

Manganese 0.50 NA NA NA 

Mercury 0.50 NA NA NA 

Molybdenum 0.50 NA NA NA 

Nickel 0.50 NA NA NA 

Selenium 0.50 NA NA NA 

Silver 0.50 NA NA NA 

Uranium (Soluble Salts) 0.50 NA NA NA 

Vanadium 0.50 NA NA NA 

Zinc 0.50 NA NA NA 

Note: 

Kp used in 
FA DAevent Calc DAevent (a] 

cm/hr mg/cm2 -event 

NA 1.E-03 5.00E-07 

NA 1.E-03 5.00E-07 

NA 1.E-03 5 OOE-07 

NA 1.E-03 5.00E-07 

NA 1.E-03 5.00E-07 

NA 2.E-03 1.00E-06 

NA 2.E-03 1.00E-06 

NA 2.E-03 1.00E-06 

NA 4.E-04 2.00E-07 

NA 1.E-03 5.00E-07 

NA 1.E-03 5.00E-07 

NA 2.E-03 1.00E-06 

NA 1.E-03 5.00E-07 

NA 1.E-04 5.00E-08 

NA 1.E-03 5.00E-07 

NA 1.E-03 5.00E-07 

NA 2.E-03 1.00E-06 

NA 2.E-04 1 OOE-07 

NA 1.E-03 5.00E-07 

NA 6.E-04 3.00E-07 

NA 2.E-03 1.00E-06 

NA 1.E-03 5.00E-07 

NA 6.E-04 3.00E-07 

[a] DAevent calculated using inputs and equations found in US EPA's RAGS PartE Spreadsheets for Organics and Inorganic Chemicals in Water (USEPA, 2004). 

Reference: 
USEPA, 2004. Risk Assessment Guidance for Superfund: Volume I Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment). 
Part E Spreadsheets for Organic and Inorganic Chemicals in Water. Available online at: http://www.epa.gov/oswer/riskassessmenUragse/ 

2 of2 
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