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Dear Mr. Bearzi: 

Western Refining Southwest, Inc. - Bloomfield Refinery submits the referenced 
Investigation Report pursuant to Section IV.B.7 of the July 2007 HWB Order. The 
Investigation Report summarizes the site environmental investigation activities 
completed for SWMUs designated as Group 2. These include SWMU No. 2 Drum 
Storage Area North Bone Yard, SWMU No. 8 Inactive Landfill, SWMU No. 9 Landfill 
Pond, SWMUNo. 11 Spray Irrigation Area, and SWMUNo. 18 Warehouse Yard. The 
Investigation Report was developed and formatted to meet the requirements of Section 
X.C ofthe July 2007 HWB Order. 

If you have any questions or would like to discuss the Investigation Report, please 
contact me at (505) 632-4171. 

James R. Schmaltz 
Environmental Manager 
Western Refining Southwest, Inc. 
Bloomfield Refinery 

cc: Hope Monzeglio - NMED HWB 
Carl Chavez - NMOCD (w/attachment) 
Brad Jones - NMOCD 
Dave Cobrain - NMED HWB 
Laurie King - EPA Region 6 (w/attachment) 
Todd Doyle - Bloomfield Refinery 
Allen Hains - Western Refining El Paso 
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Executive Summary 
The Bloomfield Refinery, which is located in the Four Corners Area of New Mexico, has been in 

operation since the late 1950s. Past inspections by State and federal environmental inspectors 

have identified locations where releases to the environment may have occurred. These 

locations are generally referred to as Solid Waste Management Units (SWMUs) or Areas of 

Concern (AOCs). 

Pursuant to the terms and conditions of an Order issued on July 27, 2007 by the New Mexico 

Environment Department (NMED) to San Juan Refining Company and Giant Industries Arizona, 

Inc. for the Bloomfield Refinery, this environmental site investigation was completed for the 

SWMUs designated as Group 2. This includes SWMU No. 2 Drum Storage Area North Bone 

Yard, SWMU No. 8 Inactive Landfill, SWMU No. 9 Landfill Pond, SWMU No. 11 Spray Irrigation 

Area, and SWMU No. 18 Warehouse Yard. The New Mexico Oil Conservation Division 

(NMOCD) previously approved closure of SWMU No. 11 Spray Irrigation Area and no further 

action was proposed for this SWMU in the Group 2 Investigation Work Plan (RPS JDC, 2008). 

The NMED concurred with this recommendation on June 11, 2008 and did not require additional 

assessment for this SWMU. 

The Order requires that San Juan Refining Company and Giant Industries Arizona, Inc. 

determine and evaluate the presence, nature, and extent of historical releases of contaminants 

at the aforementioned SWMUs. A Class I permit modification was approved on June 10, 2008 

to reflect the change in ownership of the refinery to Western Refining Southwest, Inc. The 

operator is now Western Refining Southwest, Inc. - Bloomfield Refinery. 

The investigation activities included collection and analysis of soil and ground water samples for 

potential site-related constituents starting on September 23, 2008 and continuing through 

January 8, 2009. This included the completion of 27 soil borings with eight borings completed 

as temporary monitoring wells and five completed as permanent monitoring wells. 

At the SWMU No. 2 nine soil borings were completed with two installed as permanent wells and 

the other seven completed as temporary monitoring wells. There was only one constituent 

(mercury) that was present in soil at concentrations, which exceed the soil screening level for 

protection of ground water, but the maximum detected value of 11 mg/kg is significantly below 

the NMED residential soil screening level of 100,000 mg/kg and the more conservative 
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construction worker screening level of 927 mg/kg. Ground water samples were collected from 7 

temporary wells and 2 permanent wells located at SWMU No. 2. There are no detections of 

organic constituents in ground water samples collected from any of the permanent or temporary 

wells. Mercury was not detected in ground water at SWMU No. 2. Low concentrations of other 

metals were detected but may be attributable to entrained sediment in total metals analyses. 

Thirteen soil borings were completed at SWMU No. 8, with two installed as permanent monitoring 

wells. None ofthe soil analyses indicate concentrations of constituents exceeding the applicable 

screening levels. All of the organic analyses of ground water samples from the two permanent 

monitoring wells are non-detect with the single exception of chloromethane, which was detected 

at a concentration below the screening level on the second sampling event conducted in January 

2009. A few metals were detected in ground water samples at low concentrations that exceed 

their applicable screening levels but these may be the result of sample collection techniques. 

One soil boring, which was completed as a temporary monitoring well, was located at SWMU No. 

9. The analyses conducted on soil samples collected from beneath the location of the former 

"landfill pond" were non-detect for most constituents. There were low concentrations of naturally 

occurring metals, all of which are well below their applicable screening levels. There are a few 

organic constituents (1 -methylnaphthalene, 2-methylnaphthalene, and naphthalene) that were 

detected at generally low concentrations but above the lowest screening level, which is based on 

protection of ground water. The ground water sample collected from the temporary well installed 

in soil boring SWMU 9-1 was non-detect for all of the organic analyses, including 1-

methylnaphthalene, 2-methylnaphthalene, and naphthalene. Several of the total metals analyses 

contained concentrations exceeding the screening levels; however, the ground water sample 

collected from the temporary well was turbid and the entrained sediment caused artificially high 

concentrations to be reported for metals. 

Four soil borings were completed within SWMU No. 18 with one completed as a permanent 

monitoring well. All ofthe soil analytical results for individual organic constituents (e.g., benzene, 

xylene, etc.) are below the applicable screening levels but two samples have concentrations of 

motor oil range organics above the screening level. All ofthe analytical results for the metals are 

below the applicable screening levels. A ground water sample collected from the permanent 

monitoring well installed in SWMU No. 18 confirmed historical analyses from this area indicating 

the presence of petroleum hydrocarbons in shallow ground water. 

iv 
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Section 1 
Introduction 
The Bloomfield Refinery is located immediately south of Bloomfield, New Mexico in San Juan 

County (Figure 1). The physical address is #50 Road 4990, Bloomfield, New Mexico 87413. 

The Bloomfield Refinery is located on approximately 263 acres. Bordering the facility is a 

combination of federal and private properties. Public property managed by the Bureau of Land 

Management lies to the south. The majority of undeveloped land in the vicinity of the facility is 

used extensively for oil and gas production and, in some instances, grazing. U.S. Highway 44 is 

located approximately one-half mile west of the facility. The topography of the main portion of 

the site is generally flat with steep bluffs to the north where the San Juan River intersects 

Tertiary terrace deposits. 

The Bloomfield Refinery is a crude oil refinery currently owned by Western Refining Southwest, 

Inc., which is a wholly owned subsidiary of Western Refining Company, and it is operated by 

Western Refining Southwest, Inc. - Bloomfield Refinery. The Bloomfield Refinery has an 

approximate refining capacity of 18,000 barrels per day. Various process units are operated at 

the facility, including crude distillation, reforming, fluidized catalytic cracking, sulfur recovery, 

merox treater, catalytic polymerization, and diesel hydrotreating. Current and past operations 

have produced gasoline, diesel fuels, jet fuels, kerosene, propane, butane, naphtha, residual 

fuel, fuel oils, and LPG. 

On July 27, 2007, the New Mexico Environment Department (NMED) issued an Order to San 

Juan Refining Company and Giant Industries Arizona, Inc. ("Western") requiring investigation 

and corrective action at the Bloomfield Refinery. This Investigation Report has been prepared 

for the Solid Waste Management Units (SWMUs) designated as Group 2 in the Order, with the 

exception of SWMU No. 11 Spray Irrigation Area. This includes: 

• SWMU No. 2 Drum Storage Area North Bone Yard (North Bone Yard); 

• SWMU No. 8 Inactive Landfill (Landfill); 

• SWMU No. 9 Landfill Pond; and 

. SWMU No. 18 Warehouse Yard. 

1 
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The location ofthe individual SWMUs is shown on Figure 2 and all ofthe SWMUs except the 

Warehouse Yard are located at the far eastern end of the refinery property. The Warehouse 

Yard is located on the far western end of the property. Only two of the SWMUs (North Bone 

Yard and Warehouse Yard) are still actively used by Western. The Spray Irrigation Area was 

previously closed by the NMOCD in August 1996. The Landfill and associated pond area have 

been inactive since 1989. 

The purpose of the site investigation is to determine and evaluate the presence, nature, and 

extent of releases of contaminants in accordance with 20.4.1.500 New Mexico Administrative 

Code (NMAC) incorporating 40 Code of Federal Regulations (CFR) Section 264.101. The 

investigation activities were conducted in accordance with Section IV ofthe Order and focused 

on soils and ground water as those are the environmental media in these areas that may 

potentially contain contaminants. 

The samples of soil and ground water were analyzed for volatile and semi-volatile organic 

constituents, metals, and inorganic general chemistry constituents. The results of these 

analyses are compared to applicable State or federal cleanup and screening levels as specified 

in Section VII. ofthe Order. 

2 



Section 2 
Background 
This section presents background information for each of the SWMUs, including a review of 

historical waste management activities for each location to identity the following: 

• type and characteristics of all waste and all contaminants handled in the subject 
SWMU; 

• known and possible sources of contamination; 

• history of releases; and 

• known extent of contamination prior to the current investigation. 

2.1 SWMU No. 2 Drum Storage Area North Bone Yard 

The North Bone Yard (Drum Storage Area) is located to the north of the fresh water pond and 

south ofthe Hammond Ditch. It is enclosed by a fence with a single entry point at the southwest 

corner and is used to store various pieces of equipment, including some scrap metal that is 

routinely shipped off-site for recycling. In addition, some empty drums may be temporarily 

stored in this area (see photos in Appendix D). No waste materials are currently managed in 

this area. 

During an inspection conducted by EPA in 1984, several drums containing solvents and oils 

used in the refining process were noted as being stored in this area. The drums were removed 

from the North Bone Yard in July 1987 and placed in a designated drum storage area in the 

warehouse yard located on the west side of the refinery. There has not been a report of any 

releases from the drums in the North Bone Yard; however, there is no record of historical soil 

samples from this area. Monitoring well MW-1 is located within the North Bone Yard and 

numerous ground water samples have been collected and analyzed. The analytical results are 

included in Tables 1 -4 . There was no indication of ground water impacts at SWMU No. 2 

based on the historical ground water analyses at MW-1, which do not indicate concentrations of 

constituents above the screening levels. 

2.2 SWMU No. 8 Landfill 

The "landfill", which has been identified as SWMU No. 8, is a located to the east of the tank 

farm. In 1982, sludge was removed from the North and South Aeration Lagoons (known earlier 

as the North and South Oily Water Ponds) and disposed of in an off-site hazardous disposal 

3 



facility. The underlying potentially contaminated soils, which were removed from beneath the 

North and South Aeration Lagoons, were placed in the landfill. The potential contaminants 

placed in the landfill in 1982 were formed during the secondary treatment ofthe refinery 

wastewaters and as such the types of and characteristics ofthe waste are well known. This 

includes the more prevalent types of hydrocarbons (e.g., BTEX and semi-volatile organics) 

associated with crude oil and refined petroleum products and possibly inorganic contaminants 

(e.g., lead and chromium) that are utilized in or are byproducts ofthe refining process. 

This area was investigated in 1985 to support preparation of a Closure Plan for the API 

Wastewater Ponds, Landfill and the Landfill Pond (related documentation in Appendix C). Eight 

soil samples were collected from across the area of the landfill and analyzed for benzene, 

toluene, ethylbenzene, and xylene (BTEX), phenoiics, total chromium, and total lead. The 

results of these analyses are included in Table 5. As indicated, all analyses were non-detect 

with detection limits below the applicable action levels except for benzene, which was non-

detect but had detection limits above the action level. There is no map ofthe actual sample 

locations but the area of the landfill was divided into quadrants and two samples from depths of 

0-6" and 6-12" were collected from the center of each quadrant. 

In 1989, approximately 2,000 yards of soil were excavated and stockpiled at one location within 

the landfill. This activity was taken to support closure of this area and in 1991 Bloomfield filed a 

petition for delisting of these stockpiled materials, which had earlier been classified as a listed 

hazardous waste (K051 - API separator sludge from the petroleum refining industry). The 

stockpiled soils were sampled to support the delisting petition and the results are summarized in 

Table 4 of the Hazardous Waste Delisting Petition Petroleum Contaminated Soil document 

prepared by ERM-Rocky Mountain, Inc. in April 1991. The Environmental Protection Agency 

(EPA) granted the delisting petition, with an effective date of September 3, 1996. On February 

25, 1998, the NMOCD approved the on-site disposal of these soils as fill material near the 

naphtha loading rack with the placement of clean soil as a cap. 

There is no record of any other waste materials being placed in the landfill with the possible 

exception of minor quantities of catalyst fines and sulfur. The area is currently inactive as 

shown in the pictures in Appendix D. There is a single wastewater pipeline at a depth of 

approximately six feet below ground surface that runs across the landfill, as depicted in Figure 

6. 

4 
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2.3 SWMU No. 9 Landfill Pond 

The Landfill Pond is located to the northeast of SWMU No. 8 Landfill and immediately east of 

SWMU No. 10 Fire Training Area (Figure 2). The "pond" was created when a shallow arroyo 

was blocked by the construction ofthe Hammond Irrigation Ditch. This area was designated as 

a SWMU due to the fact that it is topographically lower than the landfill and EPA was concerned 

that stormwater flowing from the landfill could have transported contaminants to this location. 

Wastes have not historically been and are not today managed in this area. The potential 

contaminants that could have impacted this area are the same contaminants that were placed in 

the landfill (SWMU No. 8). 

Seven soil samples were collected from the Landfill Pond in 1985. All ofthe samples were 

analyzed for BTEX, phenoiics, total chromium, and total lead, and one ofthe samples was 

analyzed for the EPA Skinner List constituents. The results of these analyses are include on 

pages 7 - 16 of the Report of Analytical Results for Engineering Science Bloomfield Refining 

Company, which was prepared by Rocky Mountain Analytical Laboratory on May 28, 1986 

(Appendix C). As indicated, all analyses were non-detect with the exception of chromium and 

lead, which had low concentrations below the action levels. 

In 1986, a closure plan for the API Wastewater Ponds, Landfill, and Landfill Pond was 

completed. The closure plan documented that the existing conditions at the landfill pond were 

protective of human health and the environment and proposed no additional actions. The 

proposed closure plan was submitted for public comment from December 10, 1993 through 

January 9, 1994. One comment was received, which recommended that measures be taken to 

prevent water from ponding in the site for extended periods of time. NMED approved closure of 

the landfill pond on January 25, 1994 and noted that no changes were required to the proposed 

closure plan. The January 25, 1994 letter, a copy of which is included in Appendix C, stated the 

following, "No additional closure activities are required to demonstrate clean closure ofthe site." 

In correspondence dated June 11, 2008, NMED noted that their administrative record does not 

contain a report that describes implementation of a closure plan and that NMED did not have 

corrective action authority delegated from EPA until 1996, thus any prior approvals of no further 

action should have been approved and signed by EPA. Additional characterization was 

conducted for this area. 

5 
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2.4 SWMU No. 11 Spray Irrigation Area 

The Spray Irrigation Area is located across the road south of the landfill and east of Tank 45 

(Figure 2). This area covered approximately 10 acres and was irrigated through stationary 

sprinkler heads with refinery wastewater pumped from the north evaporation pond. A dike was 

located around the area to prevent runoff. The irrigation activities were conducted from 1981 

through 1994, primarily during the summer months (March to October). The irrigation activities 

stopped in 1995 when the Class 1 injection well was put into service. No other waste 

management activities were conducted in this location. The potential contaminants that may 

have impacted this area are the same petroleum refinery wastes discussed above for SWMUs 

No. 8 and 9. 

A closure plan entitled, Closure Plan for the Unlined Evaporation Lagoons and the Spray 

Evaporation Area, was completed on August 13, 1996. A copy ofthe closure plan was included 

in Appendix C ofthe SWMU Group No. 2 Investigation Work Plan. The results of analytical 

testing on soil samples collected from the Spray Irrigation Area are summarized in a table in 

Attachment C to the closure plan. Giant proposed to use the Spray Irrigation Area as the site 

for Giant's new Pipeline and Transportation truck shop and office building. The activities 

associated with the construction included grading the area to eliminate the dikes. Otherwise, no 

additional activities were proposed. A monitoring well (MW-5) is located within the Spray 

Irrigation Area that is screened within the shallow aquifer but this well has been dry for at least 

the last six years. MW-3 is located immediately down-gradient of SWMU No. 11 and chemical 

analyses of ground water samples collected from MW-3 are summarized in Tables 1 -3 . The.se 

data do not indicate any impacts from the historical irrigation activities. Manganese was 

detected at low concentrations that are above the standard but it is likely these concentrations 

are representative of background concentrations. Similar manganese concentrations were 

detected in MW-8, which is also in an up-gradient location relative to site operations. 

The New Mexico Oil Conservation Division (NMOCD) approved the Closure Plan for the Unlined 

Evaporation Lagoons and the Spray Evaporation Area on August 28, 1996 with the requirement 

to continue monitoring ground water at MW-1 and MW-5. Based on the limited potential for 

environmental impacts and the results of previous analyses of soils and ground water in this 

area, Western proposed no further action for SWMU No. 11 in the SWMU No. 2 Investigation 

Work Plan. The NMED stated on June 11, 2008, "At this time, NMED does not require further 
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investigation of this area." The NMED did direct Western to continue monitoring ground water 

at MW-3 but no other investigation activities were proposed for this SWMU. 

2.5 SWMU No. 18 Warehouse Yard 

The Warehouse Yard lies at the far western end of the refinery, west of the main office and 

warehouse buildings. It is enclosed on the east, south and west sides by a fence and is partially 

open to the refinery complex on the north side. During an inspection conducted in 1987, drums 

containing solvents and oils used in the refining process were noted as being stored within this 

area. Pictures ofthe former drum storage location are included in Appendix D. In 1988, the 

refinery changed its methods of storing bulk chemical products in drums to utilizing portafeed 

tanks and stainless-steel totes located within the process area. In addition, the drum storage 

area (drum storage rack) in the Warehouse Yard was upgraded by constructing a metal frame 

storage area with a concrete floor and curbing with a collection sump. After the upgrade, only 

drums containing primarily lube oils were stored in the original drum storage area. An above 

ground storage tank that contains gasoline is located within the yard and it has secondary 

containment. The warehouse yard has historically been used and is still primarily used today for 

shipping and receiving. 

No previous investigations of soils have been conducted for the Warehouse Yard but there is 

one recovery well (RW-1) from which ground water samples are collected. Separate phase 

hydrocarbon (SPH) has historically been present in RW-1; however, this well is located down-

gradient of a larger area of ground water contamination that extends from the refinery tank farm 

to the processing units. There is a liquid petroleum gas (LPG) pipeline and water line that runs 

along the western end ofthe warehouse yard but they are not close to the former drum storage 

location. There is a septic drain field in the area where the drums were originally stored. 

7 
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Section 3 
Scope of Activities 

3.1 Soil Boring and Monitoring Well Installation 

Pursuant to Section IV of the Order, an investigation of soils and ground water was conducted 

to determine and evaluate the presence, nature, extent, fate, and transport of contaminants. To 

accomplish this objective, soil borings and monitoring wells were installed at the North Bone 

yard (SWMUs No. 2), the Landfill (SWMU No. 8), the Landfill Pond (SWMU No. 9), and the 

Warehouse Yard (SWMU No. 18). 

The soil borings were drilled using hollow-stem auguring (HSA) method or air rotary-ODEX 

method. All soil borings were drilled to a minimum depth of 10 feet with at least one boring at 

each of the individual potential source areas drilled to the top of saturation, with the exception of 

SWMU No. 2 where all soil borings were drilled to the water table. Soil samples were collected 

continuously and logged by a qualified geologist in accordance with USCS nomenclature. Soil 

samples were collected using split-spoon samplers. 

3.2 Background Information Research 

Documents containing the results of previous investigations and subsequent routine ground 

water monitoring data from monitoring wells were reviewed to facilitate development ofthe 

Investigation Work Plan. The previously collected data provides very good information on the 

overall subsurface conditions, including hydrogeology and contaminant distribution within 

ground water. The data collected under this scope of services supplements the historical 

ground water information and provide SWMU-specific information regarding contaminant 

occurrence and distribution within soils. 

3.3 Collection and Management of Investigation Derived Waste 

Drill cuttings, excess sample material and decontamination fluids, and all other investigation 

derived waste (IDW) associated with soil borings was contained and characterized using methods 

based on the boring location, boring depth, drilling method, and type of contaminants suspected 

or encountered. All purged ground water and decontamination water was disposed in the refinery 

wastewater treatment system upstream of the API Separator. 
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3.4 Surveys 

The horizontal coordinates and elevation of each surface sampling location; the surface 

coordinates and elevation of each boring, the top of each monitoring well casing, and the ground 

surface at each monitoring well location; and the locations of all other pertinent structures was 

determined by a registered New Mexico professional land surveyor in accordance with the State 

Plane Coordinate System (NMSA 1978 47-1-49-56 (Repl. Pamp. 1993)). The surveys were 

conducted in accordance with Sections 500.1 through 500.12 of the Regulations and Rules of the 

Board of Registration for Professional Engineers and Surveyors Minimum Standards for 

Surveying in New Mexico. Horizontal positions were measured to the nearest 0.1-ft, and vertical 

elevations were measured to the nearest 0.01-ft. 
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Section 4 
Field Investigation Results 

This section provides a summary of the procedures used and the results of all field investigation 

activities conducted at the site including, the dates that investigation activities were conducted, 

the type and purpose of field investigation activities performed, field screening measurements, 

logging and sampling results, monitoring well construction details and conditions observed. 

Field observations or conditions that altered the planned work or may have influenced the 

results of sampling, testing and logging are reported in this section. 

4.1 Surface Condit ions 

Regionally, the surface topography slopes toward the floodplain of the San Juan River, which 

runs along the northern boundary of the refinery complex. To the south of the refinery, the 

drainage is to the northwest. North of the refinery, surface water flows in a southeasterly 

direction toward the San Juan River. The active portion of the refinery property, where the 

process units and storage tanks are located, is generally of low relief with an overall northwest 

gradient of approximately 0.02 ft/ft. The refinery sits on an alluvial floodplain terrace deposit 

and there is a steep bluff (approx. drop of 90 feet) at the northern boundary of the refinery 

where the San Juan River intersects the floodplain terrace, which marks the southern boundary 

of the floodplain. 

There are two locally significant arroyos, one immediately east and another immediately west of 

the refinery, which collect most ofthe surface water flows in the area, thus significantly reducing 

surface water flows across the refinery. A minor drainage feature is located on the eastern 

portion ofthe refinery, where the Landfill Pond (SWMU No. 9) is located and there are several 

steep arroyos along the northern refinery boundary that primarily capture only local surface 

water flows and minor ground water discharges. 

The refinery complex is bisected by County Rd #4990 (Sullivan Road), which runs east-west. 

The process units, storage tanks (crude oil and liquid products), and wastewater treatment 

systems are located north of the county road. The crude oil and product loading racks, LPG 

storage tanks and loading racks, maintenance buildings/90-day storage area, pipeline offices, 

transportation truck shop, and the Class I injection well are located south of the county road. 

There is very little vegetation throughout these areas with most surfaces composed of concrete, 
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asphalt, or gravel. The area between the refinery and the San Juan River does have limited 

vegetation on slopes that are not too steep to support vegetation. 

4.2 Exploratory Drilling or Excavation Investigations 

The soil borings were drilled using hollow-stem auguring (HSA) method or air rotary-ODEX 

method. The drilling equipment was decontaminated between each borehole using a high 

pressure potable water wash. All soil borings were drilled to a minimum depth of 10 feet with at 

least one boring at each of the individual potential source areas drilled to the top of saturation, 

with the exception of SWMU No. 2 where all soil borings were drilled to the water table. If there 

was any indication of contamination based on field screening results at 10 feet or evidence of 

waste materials or other signs of contamination, then the boring was drilled deeper until no 

impacts (e.g., presence of waste materials in landfill areas) were observed or to the top of 

saturation, whichever was achieved first. If contamination was detected at the water table, then 

the boring was drilled five feet below the water table or to refusal, whichever occurred first. 

Soil samples were collected continuously and logged by a qualified geologist. The soil sample 

descriptions were made in accordance with USCS nomenclature and recorded on the individual 

field boring logs. As seen on the boring logs the data recorded included the lithologic interval, 

symbol, percent recovery and a sample description ofthe cuttings and core samples. 

Soil samples were collected using split-spoon samplers. The split-spoon samplers were 

decontaminated between each use using a potable water rinse, an Alconox wash and then a 

distilled water rinse. In the event that more than one SWMU was investigated during the day a 

new batch of wash water and rinse water was prepared prior to decontamination. The 

decontamination water was collected in buckets and placed in open top 55-gallon drums, which 

were sealed at the end of each work day. Each drum was labeled. Soil cuttings were also placed 

in open top 55-gallon drums and were sealed when not in use. 

Soil borings completed as permanent monitoring wells were drilled to the top of bedrock 

(Nacimiento Formation). The completion depths range from 20 to 41.5 feet. Slotted (0.01 inch) 

rigid PVC well screen was placed at the bottom of the well and extended for 10 to 15 feet to 

ensure that the entire saturated zone is open to the well. Rigid PVC with threads was utilized 

for the well casing and no glues/solvents were utilized. A 10/20 sand filter pack was installed to 

a minimum of two feet over the top ofthe well screen. A six-inch sand bed was also installed at 
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the base of the monitor well. Pursuant to Section IX.C. of the Order, a minimum of two feet of 

bentonite seal was placed over the filter pack and hydrated. An annular grout was pumped by 

tremie method to within two feet ofthe ground surface and allowed to cure for a minimum of 24 

hours before surface pad and protective casing were installed. 

The surface completion for each ground water monitoring well consisted of a protective 

aluminum enclosure with cap that was secured in a concrete pad measuring 4-feet by 4-feet 

wide by 6-inches thick. The concrete pad was wire reinforced and included a one-inch diameter 

bolt placed on the north side of the pad to serve as a point for surveying pad elevation. The 

aluminum protective casing extended 4 feet above the top surface of the concrete pad. 

Four-inch diameter steel bollards were installed six-inches from each corner ofthe concrete 

pad. The bollards were installed two feet below grade and extended three feet above grade. 

The bollards were installed vertically level and extend the same height. The holes for the 

bollards were dug by hand with the diameter of the borehole measured a minimum of 6-inches. 

Each bollard was cemented into the ground with the cement extending from the bottom of the 

hole to the surface. The bollard was filled with cement. Each bollard was pretreated to remove 

rust, primed, and painted with two coats of safety-yellow paint. 

4.3 Subsurface Conditions 

Numerous soil borings and monitoring wells have been completed across the refinery property 

during previous site investigations and installation ofthe slurry wall, which runs along the 

northern and western refinery boundary. Twenty seven soil borings, five of which were 

completed as permanent monitoring wells, were completed under this scope of work for SWMU 

Group No. 2. Based on the available site-specific and regional subsurface information, the site 

is underlain by the Quaternary Jackson Lake terrace deposits, which unconformably overlie the 

Tertiary Nacimiento Formation. The Jackson Lake deposits consist of fine grained sand, silt 

and clay that grades to coarse sand, gravel and cobble size material closer to the contact with 

the Nacimiento Formation. The Jackson Lake Formation is over 40 feet near thick near the 

southeast portion ofthe site and generally thins to the northwest toward the San Juan River. 

The Nacimiento Formation is primarily composed of fine grained materials (e.g., carbonaceous 

mudstone/claystone with interbedded sandstones) with a reported local thickness of 

approximately 570 feet (Groundwater Technology, 1994). 
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Figures 3 and 4 present cross-sections of the shallow subsurface based on borings logs from 

on-site monitoring well completions. 

One underground pipeline is present in the area included in the SWMU Group No. 2 

investigation. This wastewater line runs beneath SWMU No. 8 (Inactive Landfill) as shown on 

Figure 6 and does not appear to have had any impacted on contaminant migration. 

4.4 Monitoring Well Construction, Boring, or Excavation Abandonment 

This section describes the methods and details of monitoring well construction and 

abandonment of exploratory borings. The description includes the dates of well construction 

and boring abandonment. 

SWMU No. 2 Drum Storage Area North Bone Yard 

As previously discussed in Section 3.1 all nine soil borings at SWMU No. 2 were initially drilled 

to a depth of 10 feet. There no were indications of contamination based on the field screening 

results at 10 feet nor was there any evidence of waste materials or other signs of contamination. 

Seven of the nine borings were then drilled to the water table. Temporary wells were installed in 

the seven borings and ground water samples and water quality data was collected. 

Temporary wells were installed at locations SWMU 2-1, SWMU 2-2, and SWMU 2-3 on 

September 29, 2008 with the well screen extending from 15' to 20', 13' to 18', and 13 to 18' bgl, 

respectively. On September 30, 2008 temporary wells SWMU 2-4, SWMU 2-6, and SWMU 2-7 

were completed with well screens set at 14' to 19', 13' to 18', and 13 to 18' bgl, respectively. A 

temporary well was installed at SWMU 2-8 on October 1, 2008, with the screen set from 13' to 

18'bgl. 

On October 1, 2008 the drilling rig was set up on location SWMU 2-9/MW-51 and drilling and 

sampling was continued to a depth of 20 feet bgl. There were no indications of contamination 

based on the field screening results nor were there any visual or olfactory evidence of 

contamination in 10 to 20 foot interval. Since saturation was encountered at 14 feet bgl a soil 

sample was collected from the interval 13.5 to 14 feet bgl. As seen on the well construction log 

the Nacimiento Formation was encountered at 18 feet bgl. A recommendation was made to the 

NMED and approved on October 1, 2008 to modify the screened interval to 8 to 18 feet bgl, 

using a screen length of 10 feet instead of 15 feet as provided for in the Investigation Work 

Plan. The shorter screen length allowed for adequate coverage of the vadose zone while 
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reducing the potential for surface infiltration into the wellbore, which could have been more likely 

if the screen extended to three feet bgl. 

Slotted (0.01 inch) rigid PVC well screen was placed at the bottom ofthe well and extended for 

10 feet (8 to 18 feet) to ensure that the entire saturated zone was open to the well. Rigid 

Schedule 40 PVC with threads was utilized for the well casing. No glues or solvents were 

utilized. A six-inch sand bed was placed at the bottom ofthe well bore. The 10/20 sand filter 

pack was installed to two feet over the top of the well screen. As the sand was installed in the 

wellbore the hollow stem augers were removed. Pursuant to Section IX.C. ofthe Order, a 

minimum of two feet of bentonite seal was placed over the filter pack and hydrated. An annular 

grout was pumped by tremie method to within two feet ofthe ground surface and allowed to 

cure for a minimum of 24 hours before surface pad and protective casing were installed. Soil 

cuttings were placed in open-top 55 gallon drums and were sealed when not in use. 

On October 15, 2008 the drilling rig was set up on location SWMU 2-5/MW-50 and drilling and 

sampling was continued to a depth of 20 feet bgl using the air rotary/ODEX drilling method. 

There were no indications of contamination based on the field screening results nor was there 

any visual or olfactory evidence of contamination in 10 to 20 foot interval. Since saturation was 

encountered at 14 feet bgl a soil sample was collected from the interval 13 to 14 feet bgl. As 

seen on the well construction log the Nacimiento Formation was encountered at 18 feet below 

ground surface. A recommendation was made to the NMED and approved on October 1, 2008 

to modify the screen to 8 to 18 feet bgl. 

Slotted (0.01 inch) rigid PVC well screen was placed at the bottom ofthe well and extended for 

10 feet (8 to 18 feet) to ensure that the entire saturated zone was open to the well. Rigid 

Schedule 40 PVC with threads was utilized for the well casing. No glues or solvents were 

utilized. A six-inch sand bed was placed at the bottom of the well bore. The 10/20 sand filter 

pack was installed to 3.25 feet over the top of the well screen. As the sand was installed in the 

wellbore the hollow stem augers were removed. Pursuant to Section IX.C. ofthe Order, a 

minimum of two feet of bentonite seal was placed over the filter pack and hydrated. An annular 

grout was pumped by tremie method to within two feet ofthe ground surface and allowed to 

cure for a minimum of 24 hours before surface pad and protective casing were installed. Soil 

cuttings were placed in open top 55-gallon drums and were sealed when not in use. 
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Copies of the well construction logs are located in Appendix B. 

SWMU No. 8 Landfill 

All soil borings were advanced to a minimum depth of 10 feet in accordance with the Site 

Investigation Work Plan (Figure 6). There no were indications of contamination based on the 

field screening results at 10 feet nor were there any evidence of waste materials or other signs 

of contamination. Ten ofthe 12 borings were terminated at the preplanned depth of 10 feet. 

As directed by NMED, two soil borings (SWMU 8-6A and SWMU 8-12) were drilled to the water 

table and were subsequently converted to monitor wells (MW-52 and MW-53). Upon 

completing the sampling and logging ofthe top 10 feet in the 12 soil borings the drilling rig was 

mobilized to location SWMU 8-6 to continue sampling and logging beyond 10 feet in depth. A 

water line was nicked by the drilling augers. The drilling, sampling and logging was stopped for 

the day. The water line was isolated and repaired, and the monitor well location (SWMU 8-6A) 

was moved approximately 40 feet due west. 

On September 24, 2008 the CME 75 drilling rig was mobilized to location SWMU 8-12. Using 

HSA drilling method the boring was sampled, screened and logged as described in Section 4.2. 

At a depth of 39 feet the drilling became difficult. The augers were tripped out ofthe borehole 

and were found to be missing cutting teeth. In addition, the blades on the flight augers were 

severely damaged due to the large cobbles in the formation. A new auger was installed and the 

drilling commenced. The borehole was drilled to a depth of 41.5 feet prior to ending the day. 

As seen on the well construction log the Nacimiento Formation was encountered at 38.5 feet 

bgl. A soil sample was collected from the depth of 37 to 38.5 feet. There were no indications of 

contamination based on the field screening results nor was there any visual or olfactory 

evidence of contamination in the interval from 10 to 41.5 feet below ground surface. 

The driller recommended that the drilling method should be changed to air rotary-ODEX 

method. When drilling with the air rotary/ODEX equipment a bit is advanced below casing. The 

bit consists of "reamer wings" that expand outward during drilling to drill a hole that is larger than 

the casing outer diameter. When the desired drilling depth is acquired, the bit is rotated 

backwards and the wings retract allowing the reamer to swing into a retracting position. The 

drill bit can be retracted through the remaining casing leaving it intact within the borehole. Using 

this method allows for the collection soil samples as the casing is advanced. 
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On September 25, 2008 Western Refining requested from NMED a change in the planned 

location for SWMU 8-6 and also a change in drilling methodology. The changes were granted 

on September 25, 2008 and a copy of the related correspondence is included in Appendix E. 

Since the ODEX drilling equipment would have to be transported to the site the decision was 

made to continue drilling and sampling at other SWMUs using the HSA method until the 

equipment arrived. 

On September 28, 2008 the borehole for SWMU 8-12 was re-entered. During the drilling 

process the threads from the blow tube sheared off in the ODEX sub, twice. The parts were 

required to be transported off site to a machine shop to be repaired. Since the ODEX drilling 

equipment was inoperable the decision was made to continue drilling and sampling at other 

SWMUs using the HSA method until the equipment was repaired. 

On October 13, 2008 the borehole for SWMU 8-12/MW-53 was re-entered. The borehole was 

drilled to a depth of 41 feet. Slotted (0.01 inch) rigid PVC well screen was placed at the bottom 

of the well and extended for 15 feet (25 to 40 feet) to ensure that the entire saturated zone was 

open to the well. Rigid Schedule 40 PVC with threads was utilized for the well casing. No glues 

or solvents were utilized. A six-inch sand bed was placed at the bottom of the well bore. The 

10/20 sand filter pack was installed to two feet over the top of the well screen. As the sand was 

installed in the wellbore the outer casing of the ODEX drilling system was removed. Pursuant to 

Section IX.C. of the Order, a minimum of two feet of bentonite seal was placed over the filter 

pack and hydrated. An annular grout was pumped by tremie method to within two feet of the 

ground surface and allowed to cure for a minimum of 24 hours before surface pad and 

protective casing were installed. Soil cuttings were placed in open top 55-gallon drums and were 

sealed when not in use. 

On October 13, 2008 the borehole for SWMU 8-6A/MW-52 was re-entered. The original 

location, SWMU 8-6, was abandoned after a water line was struck. With NMED approval the 

new location was moved 42 feet to the west. Using HSA drilling methods and split spoon 

samplers the borehole was drilled to a depth of 10 feet prior to shutting down for the end of the 

day. 

On October 14, 2008 the drilling and sampling continued at SWMU 8-6A/MW-52 using HSA 

drilling methods and split spoon sampling. Saturation was encountered at 34 feet bgl. A soil 
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sample was collected from the interval 33 to 34 feet bgl. The augers were then tripped out of 

the borehole and the air rotary/ODEX drilling system was then tripped back into the borehole. 

Drilling and sampling continued with the air/rotary ODEX drilling system. The borehole was 

drilled to a depth of 39 feet bgl and sampled to a depth of 41 feet bgl. There were no indications 

of contamination based on the field screening results nor were there any visual or olfactory 

evidence of contamination in the interval from 0 to 41 feet bgl. 

Slotted (0.01 inch) rigid PVC well screen was placed at the bottom ofthe well and extended for 

15 feet (23 to 38 feet) to ensure that the entire saturated zone was open to the well. Rigid 

Schedule 40 PVC with threads was utilized for the well casing. No glues or solvents were 

utilized. A six-inch sand bed was placed at the bottom ofthe well bore. The 10/20 sand filter 

pack was installed approximately three feet over the top of the well screen. As the sand was 

installed in the wellbore the outer casing of the ODEX drilling system was removed. Pursuant to 

Section IX.C. of the Order, a minimum of two feet of bentonite seal was placed over the filter 

pack and hydrated. An annular grout was pumped by tremie method to within two feet ofthe 

ground surface and allowed to cure for a minimum of 24 hours before surface pad and 

protective casing were installed. Soil cuttings were placed in open top 55-gallon drums and were 

sealed when not in use. 

Copies of the well construction logs are located in Appendix B. 

SWMU No. 9 landfill pond 

On September 28, 2008 the drilling rig was mobilized to the SWMU No. 9 area (Figure 6). 

Using the HSA drilling method and split spoon samplers the borehole (SWMU 9-1) was 

advanced to a depth of 17 feet bgl, two feet below the top of Nacimiento Formation. The boring 

was converted to a temporary monitoring well with the screen set at 12 to 17 feet bgl. A ground 

water sample was collected and the boring was plugged with grout. 

A copy of the field boring log is located in Appendix B. 

SWMU No. 18 Warehouse Yard 

On September 26, 2008, four soil borings were advanced to a depth of 10 feet (Figure 9). Since 

there no were indications of contamination based on the field screening results at 10 feet bgl, 

three of the four borings were terminated at the preplanned depth of 10 feet. The borings were 
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plugged using grout pumped under pressure through a tremie pipe with a concrete plug placed 

at the surface. 

On October 15, 2008 the drilling and sampling continued at SWMU 18-2 using HSA drilling 

methods and split spoon sampling. Soil boring SWMU 18-2 was drilled to the water table and 

was subsequently converted to a monitor well (MW-54). Saturation was encountered at 30 

feet bgl. A soil sample was collected from the interval immediately above saturation, 28 to 29 

feet bgl. An additional soil sample was collected from the 18 to 20 foot interval due to the 

appearance of black discoloration and odor in the soil. Elevated PID readings were also 

observed from 18 to 30 feet bgl. A significant reading of 400 ppm was observed in the interval 

from 28 to 30 feet bgl, which corresponded to the occurrence of saturation. A component on the 

rig failed and the drilling ceased for the day. 

The rig was repaired and the hole was re-entered on October 16, 2008. The sampling and 

drilling continued to a depth of 38 feet bgl. The Nacimiento Formation was encountered at 36 

feet bgl. While the hollow stem augers were being tripped out ofthe borehole the lead auger 

became unattached and was lost in the borehole. Efforts to retrieve the lead auger were futile 

so the borehole was abandoned. A new location was chosen within five feet of the original 

boring and drilling resumed using the air rotary/ODEX drilling system. During the drilling ofthe 

borehole the bottom collar on the casing became dislodged and allowed large cobbles to 

become wedged between the drill stem and the casing. The cobbles were removed and drilling 

and sampling ceased for the day. 

On October 17, 2008 drilling continued and total depth was reached at 38 feet bgl. Slotted (0.01 

inch) rigid PVC well screen was placed at the bottom ofthe well and extended for 15 feet (22 to 

37 feet) to ensure that the entire saturated zone was open to the well. Rigid Schedule 40 PVC 

with threads was utilized for the well casing. No glues or solvents were utilized. A six-inch sand 

bed was placed at the bottom of the well bore. The 10/20 sand filter pack was partially installed 

due to a shortage of filter pack sand. The casing was left in the well bore and the remaining 

filter pack sand was installed on October 20, 2008 with approximately 4.25 feet of sand installed 

over the top of the well screen. As the sand was installed in the wellbore the outer casing of the 

ODEX drilling system was removed. Pursuant to Section IX.C. of the Order, a minimum of two 

feet of bentonite seal was placed over the filter pack and hydrated. An annular grout was 

pumped by tremie method to within two feet of the ground surface and allowed to cure for a 
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minimum of 24 hours before surface pad and protective casing were installed. Soil cuttings were 

placed in open top 55-gallon drums and were sealed when not in use. 

Copies of the well construction logs are located in Appendix B. 

4.5 Ground Water Conditions 

The uppermost aquifer is under water table conditions and occurs within the sand and gravel 

deposits of the Jackson Lake Formation. The Nacimiento Formation functions as an aquitard at 

the site and prevents site related contaminants from migrating to deeper aquifers. The 

potentiometric surface as measured in August 2008 is presented in Figure 10 and shows the 

ground water flowing to the northwest, toward the San Juan River. The potentiometric surface at 

the site is consistent with the regional gradient in that movement is toward to the San Juan River, 

which is a location of regional ground water discharge. 

The depth to water in the area of the Group No. 2 SWMUs varies from approximately 35 feet near 

SWMU No. 8 (Inactive Landfill) to only 15 feet at SWMU No. 2 (Drum Storage Area North Bone 

Yard). No separate phase hydrocarbon (SPH) was measured in any of the new wells installed 

during this investigation and based on historical data only SWMU No. 18 (Warehouse yard) is 

located in an area that had SPH present in the past. 

The saturated thickness in the water table aquifer varies from zero feet in the southern portion of 

the site to a maximum of approximately eight feet along the northern portion of the refinery (Figure 

11). The areas with the greatest saturated thickness are found near and along the Hammond 

Ditch and on-site surface impoundments (i.e., the current and former Raw Water Ponds). The 

predominant source of recharge to the shallow aquifer beneath the refinery is recharge from man-

made features (e.g., the Hammond Ditch and on-site surface impoundments). 

4.6 Surface Water Conditions 

The only local surface water body, excluding on-site surface impounds and the Hammond 

Irrigation Ditch, is the San Juan River, which flows along the northern most property boundary. 

There were no accumulations of surface water observed during the site investigation or 

conditions likely to result in the future accumulation of surface water. Regionally, the surface 

topography slopes toward the floodplain ofthe San Juan River, and across most ofthe refinery 

and to the south of the refinery, the drainage is to the northwest. The active portion of the 

refinery property, where the process units and storage tanks are located, is generally of low 
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relief with an overall northwest gradient of approximately 0.02 ft/ft. There is a steep bluff 

(approx. drop of 90 feet) at the northern boundary of the refinery where the San Juan River 

intersects the floodplain terrace, which marks the southern boundary of the floodplain. 

There are two locally significant arroyos, one immediately east and another immediately west of 

the refinery, which collect most of the surface water flows in the area, thus significantly reducing 

surface water flows across the refinery. A minor drainage feature is located on the eastern 

portion ofthe refinery, where the Landfill Pond (SWMU No. 9) is located and there are several 

steep arroyos along the northern refinery boundary that primarily capture only local surface 

water flows. 

The average annual rainfall is only approximately 7.5 inches, thus the threat of surface water 

transport of contaminants as suspended load or dissolved phase is low. Further, the refinery 

implements a Stormwater Pollution Prevention Plan to ensure that surface waters ofthe State 

are not impacted by refinery operations. 
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Section 5 
Regulatory Criteria 
The applicable screening and cleanup levels are specified in Section VII ofthe Order issued by 

NMED on July 2, 2007. The soil cleanup levels are based on a target excess cancer risk of 10"5 

for carcinogenic contaminants and a target hazard index of 1.0 for noncarcinogenic 

contaminants. The Order specifies a hierarchy of screening levels, with the screening levels 

based on NMED guidance taking precedence over EPA's Region VI Human Health Medium 

Specific Screening Levels. NMED guidance used to establish cleanup levels includes the 

Technical Background Document for Development of Soil Screening Levels and Total 

Petroleum Hydrocarbon (TPH) Screening Guidelines. For non-residential properties (e.g., the 

Bloomfield Refinery), the soil screening levels must be protective of commercial/industrial 

workers throughout the upper two feet of surface soils and construction workers throughout the 

upper ten feet. In addition, soils must be protective of the underlying ground water. Table 6 

provides a list ofthe available NMED and EPA soil screening levels for commercial/industrial 

properties. The lowest applicable screening level is bolded. For some constituents, such as 

benzo(b)fluoranthene, there is more than one "lowest" applicable screening level. In this 

example, the screening level for industrial workers is the lowest NMED screening level but since 

it only applies to the upper two feet, the soil screening level for protection of ground water is 

also applicable and it applies to all soils below two feet. These soil screening levels are also 

listed in Tables 8-10 with their applicable depths and in addition, the residential soil screening 

level for direct contact is listed. Some ofthe constituents reported by the laboratory did not 

have screening levels but were all non-detect except 4-isopropyltoluene. This constituent is not 

classified as a carcinogen. 

The ground water cleanup levels are based on New Mexico WQCC standards (20.6.2.7 WW 

NMAC, 20.6.2.3103, and 20.6.2.4103) unless there is a federal maximum contaminant level 

(MCL), in which case the lower of the two values is selected as the cleanup level. If neither a 

WCQQ standard nor an MCL is available, then the cleanup level is based on an EPA Region VI 

Human Health Medium Specific Screening Level. Table 7 presents the ground water cleanup 

levels, with the applicable cleanup level highlighted. In a few instances, there were no 

screening levels specified in any of the above sources but a "tap water" concentration, which 

was included in the NMED Technical Background Document for Development of Soil Screening 

Levels, was selected as the screening level. 
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Section 6 
Site Contamination 
This section provides a description of sampling intervals and methods for detection of surface 

and subsurface contamination in soils and ground water. 

6.1 Soil and Sediment Sampling 

The soil borings were drilled using hollow-stem auguring (HSA) method or air rotary-ODEX 

method. The drilling equipment was decontaminated between each borehole using a high 

pressure potable water wash. The decontamination water was collected on a mobile decon trailer 

and was subsequently placed in open top 55-gallon drums, which were sealed at the end of each 

work day. 

Soil samples were collected using split-spoon samplers. The split-spoon samplers were 

decontaminated between each use using a potable water rinse, an Alconox wash and then a 

distilled water rinse. In the event that more than one SWMU was investigated during the day a 

new batch of wash water and rinse would be created prior to decontamination. The 

decontamination water was collected in buckets and placed in open top 55-gallon drums, which 

were sealed at the end of each work day. Each drum was labeled. Soil cuttings were also placed 

in open top 55-gallon drums and were sealed when not in use. 

Soil samples were collected continuously and logged by a qualified geologist. The soil sample 

descriptions were made in accordance with USCS nomenclature and recorded on the individual 

field boring logs. As seen on the boring logs the data recorded included the lithologic interval, 

symbol, percent recovery, and a sample description ofthe cuttings and core samples. 

Known site features and/or site survey grid markers were used as references to locate each 

boring prior to surveying the location. The boring locations were measured to the nearest foot, 

and locations were placed on a scaled map. In addition, a hand held GPS receiver was used to 

record the coordinates of each soil boring. These coordinates were recorded on the boring logs. 

The soil boring locations were subsequently surveyed by a registered surveyor. 

Samples obtained from the borings were screened in the field on 2 foot intervals for evidence of 

contaminants. Field screening results were recorded on the soil boring logs. Field screening 

results were used to aid in the selection of soil samples for laboratory analysis. The primary 
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screening methods include: (1) visual examination, (2) olfactory examination, and (3) headspace 

vapor screening for volatile organic compounds. 

Visual screening included examining the soil samples for evidence of staining caused by 

petroleum-related compounds or other substances that may have caused staining of natural soils 

such as elemental sulfur or cyanide compounds. Headspace vapor screening was conducted and 

involved placing a soil sample in a plastic sealable bag allowing space for ambient air. The bag 

was sealed, labeled and then shaken gently to expose the soil to the air trapped in the container. 

The sealed bag was allowed to rest for a minimum of 5 minutes while the vapors equilibrated. 

Vapors present within the sample bag's headspace were then measured by inserting the probe of 

a MiniRae 2000 in a small opening in the bag. The maximum value and the ambient air 

temperature were recorded on the field boring log for each sample. The screening results are 

presented in Table 11. The MiniRae 2000 was calibrated to 100 ppm isoButylene each day to the 

manufacturer's standard for instrument operation. Field screening results and any conditions that 

were considered to be capable of influencing the results of the field screening were recorded on 

the field logs. 

6.1.1 SWMU No. 2 Drum Storage Area North Bone Yard 
At SWMU No. 2 the following soil boring plan was completed during the field activities; 

• Soil borings SWMU 2-1 and SWMU 2-2 were installed within an area used for 
storage of empty drums; 

• Soil borings SWMU 2-3 through SWMU 2-5 were installed beneath the area 
where drums were formerly stored. Soil boring SWMU 2-5 was subsequently 
completed as monitor well MW-50; 

• Soil borings SWMU 2-6 through SWMU 2-8 were installed at the area used for 
scrap metal storage; and 

• At the direction of NMED, an additional soil boring was installed at the far 
western end of the North Bone Yard. This soil boring, SWMU 2-9, was 
completed as permanent monitor well, MW-51. 

All soil borings at SWMU No. 2 were drilled to the water table (Figure 5). There were no visible 

indications of releases at the surface during the field activities. The soil borings were installed in 

the locations indicated in the work plan. 
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On September 25, 2008 discrete soil samples were collected from all nine soil boring locations 

at SWMU No. 2 for laboratory analyses from 0 to 0.5 feet below ground level (bgl) and 1.5 to 2 

feet bgl. The samples were collected using HSA drilling methods and split spoon samplers. All 

borings were advanced to a depth of 10 feet bgl. There were no indications of contamination 

based on the field screening results nor were there any visual or olfactory evidence of 

contamination in 0 to 10 foot interval in any of the nine soil borings. Soil cuttings were placed in 

open top 55-gallon drums and were sealed when not in use. 

On September 29, 2008 the drilling rig was mobilized back to the SWMU No. 2 area. The rig 

was set up on location SWMU 2-1 and continued drilling and sampling to a depth of 20 feet bgl. 

There were no indications of contamination based on the field screening results nor were there 

any visual or olfactory evidence of contamination in 10 to 20 foot interval. Since saturation was 

encountered at 15.5 feet bgl a soil sample was collected from the interval 15 to 15.5 feet bgl. 

Soil cuttings were placed in open top 55-gallon drums and labeled. Development water and 

decontamination water were placed in open top 55-gallon drums and labeled. 

The drilling rig was moved to location SWMU 2-2 and continued drilling and sampling to a depth 

of 18 feet bgl. There were no indications of contamination based on the field screening results 

nor were there any visual or olfactory evidence of contamination in 10 to 18 foot interval. Since 

saturation was encountered at 15 feet bgl a soil sample was collected from the interval 14.5 to 

15 feet bgl. Soil cuttings were placed in open top 55-gallon drums and labeled. Development 

water and decontamination water were placed in open top 55-gallon drums and labeled. 

The drilling rig was moved to location SWMU 2-3 and continued drilling and sampling to a depth 

of 18 feet bgl. There were no indications of contamination based on the field screening results 

nor were there any visual or olfactory evidence of contamination in 10 to 18 foot interval. Since 

saturation was encountered at 14 feet bgl a soil sample was collected from the interval 13.5 to 

14 feet bgl. Soil cuttings were placed in open top 55-gallon drums and labeled. Development 

water and decontamination water were placed in open top 55-gallon drums and labeled. 

On September 30, 2008 the drilling rig was mobilized to the SWMU No. 2 area. The rig was set 

up on location SWMU 2-4 and drilling and sampling was continued to a depth of 19 feet bgl. 

There were no indications of contamination based on the field screening results nor was there 

any visual or olfactory evidence of contamination in 10 to 19 foot interval. Since saturation was 
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encountered at 14.5 feet bgl a soil sample was collected from the interval 14 to 14.5 feet bgl. A 

duplicate soil sample was also collected from this interval. Soil cuttings were placed in open top 

55-gallon drums and labeled. Development water and decontamination water were placed in 

open top 55-gallon drums and labeled. 

The drilling rig was set up on location SWMU 2-6 and drilling and sampling was conducted to a 

depth of 18 feet bgl. There were no indications of contamination based on the field screening 

results nor was there any visual or olfactory evidence of contamination in 10 to 18 foot interval. 

Since saturation was encountered at 14 feet bgl a soil sample was collected from the interval 

13.5 to 14 feet bgl. Soil cuttings were placed in open top 55-gallon drums and labeled. 

Development water and decontamination water were placed in open top 55-gallon drums and 

labeled. 

The drilling rig was set up on location SWMU 2-7 and drilling and sampling continued to a depth 

of 18 feet bgl. There were no indications of contamination based on the field screening results 

nor was there any visual or olfactory evidence of contamination in 10 to 18 foot interval. Since 

saturation was encountered at 14 feet bgl a soil sample was collected from the interval 13.5 to 

14 feet bgl. Soil cuttings were placed in open top 55-gallon drums and labeled. Development 

water and decontamination water were placed in open top 55-gallon drums and labeled. 

On October 1, 2008 the drilling rig was mobilized back to the SWMU No. 2 area. The drilling rig 

was set up on location SWMU 2-8 and drilling and sampling continued to a depth of 18 feet bgl. 

There were no indications of contamination based on the field screening results nor were there 

any visual or olfactory evidence of contamination in 10 to 18 foot interval. Since saturation was 

encountered at 13.5 feet bgl a soil sample was collected from the interval 13 to 13.5 feet bgl. 

Soil cuttings were placed in open top 55-gallon drums and labeled. Development water and 

decontamination water were placed in open top 55-gallon drums and labeled. 

On October 1, 2008 the drilling rig was set up on location SWMU 2-9/MW-51 and drilling and 

sampling continued to a depth of 20 feet bgl. There were no indications of contamination based 

on the field screening results nor was there any visual or olfactory evidence of contamination in 

10 to 20 foot interval. Since saturation was encountered at 14 feet bgl a soil sample was 

collected from the interval 13.5 to 14 feet bgl. Soil cuttings were placed in open-top 55 gallon 

drums and were sealed when not in use. 
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On October 15, 2008 the drilling rig was set up on location SWMU 2-5/MW-50 and drilling and 

sampling was completed to a depth of 20 feet bgl using the air rotary/ODEX drilling method. 

There were no indications of contamination based on the field screening results nor was there 

any visual or olfactory evidence of contamination in 10 to 20 foot interval. Since saturation was 

encountered at 14 feet bgl a soil sample was collected from the interval 13 to 14 feet bgl. Soil 

cuttings were placed in open top 55-gallon drums and were sealed when not in use. 

Copies ofthe field boring logs are located in Appendix B. 

6.1.2 SWMU No. 8 Landfill 
At SWMU No. 8 the following 11 borings were advanced to a depth of 10 feet (Figure 6): 

• SWMU 8-1; 
• SWMU 8-2; 
• SWMU 8-3 
• SWMU 8-4; 
• SWMU 8-5; 
• SWMU 8-6; 
• SWMU 8-7; 
• SWMU 8-8; 
• SWMU 8-9; 
• SWMU 8-10; and 
• SWMU 8-11; 

As directed by NMED, two soil borings (SWMU 8-6A and SWMU 8-12) were drilled to the water 

table and were subsequently converted to monitor wells (MW-52 and MW-53). The discussion 

for the installation of these soil borings/wells can be found in Section 4.4. 

On September 23, 2008 discrete soil samples were collected from all soil boring locations at 

SWMU 8 except SWMU 8-6A for laboratory analyses from 0 to 0.5 feet bgl and 1.5 to 2 feet bgl. 

A portion ofthe sample interval was placed in pre-cleaned, laboratory-prepared sample containers 

for laboratory chemical analysis. The use of an Encore® Sampler or other similar device was 

used during collection of soil samples for VOC analysis. Since there were no indications of 

contamination based on the field screening results at 10 feet nor was there any evidence of 

waste materials or other signs of contamination, these borings were terminated at the 

preplanned depth of 10 feet. 

On September 24, 2008 a soil sample was collected from the depth of 37 to 38.5 feet in SWMU 

8-12. There were no indications of contamination based on the field screening results nor were 
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there any visual or olfactory evidence of contamination in the interval from 10 to 41.5 feet below 

ground surface. 

On October 14, 2008 a soil sample was collected from the interval 33 to 34 feet bgl in SWMU 8-

6A. There were no indications of contamination based on the field screening results nor was 

there any visual or olfactory evidence of contamination in the interval from 0 to 41 feet bgl. 

Copies of the field boring logs and monitor well construction logs are located in Appendix B. 

6.1.3 SWMU No. 9 Landfill Pond 

On September 28, 2008 the drilling rig was mobilized to the SWMU No. 9 area (Figure 6). The 

drilling rig was set up on location SWMU 9-1. Using the HSA drilling method and split spoon 

samplers the borehole was advanced to a depth of 17 feet bgl. As seen on the soil boring log 

the Nacimiento Formation was encountered at 15 feet bgl. Soil samples were collected at 0 to 

0.5 feet and 1.5 to 2 feet bgl. In the interval from 3.5 to 7 feet trace clumps of sulfur and a fine

grained red material were observed in the core. A soil sample was collected from the 5 to 7.5 

foot interval. Since saturation was encountered at 15 feet bgl a soil sample was collected from 

the interval 14.5 to 15 feet bgl. 

A copy of the field boring log is located in Appendix B. 

6.1.4 SWMU No. 18 Warehouse Yard 

On September 26, 2008 discrete soil samples were collected from the four soil boring locations 

at SWMU No. 18 for laboratory analyses from 0 to 0.5 feet bgl and 1.5 to 2 feet bgl (Figure 9). 

All borings were advanced to a depth of 10 feet bgl. At the locations for SWMU 18-1 and 

SWMU 18-4 there were no indications of contamination based on the field screening results nor 

was there any visual or olfactory evidence of contamination in 0 to 10 foot interval. At the 

location for SWMU 18-2 there were visual observations of black staining in the upper six inches 

of the core. At the location for SWMU 18-3 there were visual observations of black 

staining/coating on gravel in the 2 to 4 foot interval. A lower soil sample was collected from 7.5 

to 9 feet bgl in this boring. There were no significant odors associated with the black 

staining/coating nor were there any elevated PID readings observed in either SWMU 18-2 or 

SWMU 18-3. Soil cuttings were placed in open top 55-gallon drums and labeled. 

Decontamination water was placed in open top 55-gallon drum and labeled. 

27 



As directed by NMED, one soil boring (SWMU 18-2) was drilled to the water table and was 

subsequently converted to a monitor well (MW-54). On October 15, 2008 the drilling and 

sampling continued at SWMU 18-2 using HSA drilling methods and split spoon sampling. 

Saturation was encountered at 29 feet bgl. A soil sample was collected from the interval 

immediately above saturation, 28 to 29 feet bgl. An additional soil sample was collected from 

the 18 to 20 foot interval due to the appearance of black discoloration and odor in the soil. 

Elevated PID readings were also observed from 18 to 30 feet bgl. A significant reading of 400 

ppm was observed in the interval from 28 to 30 feet bgl, which corresponded to the occurrence 

of saturation. 

Copies of the field boring logs and well construction logs are located in Appendix B. 

6.2 Soil Sample Field Screening Results 

Headspace vapor screening was conducted, which involved placing a soil sample in a plastic 

sealable bag allowing space for ambient air. The bag was sealed, labeled and then shaken gently 

to expose the soil to the air trapped in the container. The sealed bag was allowed to rest for a 

minimum of 5 minutes while the vapors equilibrated. Vapors present within the sample bag's 

headspace were then measured by inserting the probe of an organic vapor analyzer (OVA) (i.e., 

MiniRae 2000) in a small opening in the bag. The maximum value and the ambient air 

temperature were recorded on the field boring log for each sample. The MiniRae 2000 was 

calibrated to 100 ppm isoButylene each day to the manufacturer's standard for instrument 

operation. Field screening results and any conditions that were considered to be capable of 

influencing the results ofthe field screening were recorded on the field logs. A summary ofthe 

results is located in Table 11. 

6.2.1 SWMU No. 2 Drum Storage Area North Bone Yard 

No elevated PID readings were observed during the investigation ofthe SWMU No. 2. No 

conditions encountered during the field activities are considered to be capable of influencing the 

results ofthe field screening. 

6.2.2 SWMU No. 8 Landfill 

No elevated PID readings were observed during the investigation ofthe SWMU No. 8. No 

conditions observed during the field activities are considered to be capable of influencing the 

results ofthe field screening. 
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6.2.3 SWMU No. 9 Landfill Pond 

No elevated PID readings were observed during the investigation ofthe SWMU No. 9. No 

conditions that occurred during the field activities are considered to be capable of influencing the 

results of the field screening. 

6.2.4 SWMU No. 18 Warehouse Yard 

At the location for boring SWMU 18-2 there were visual observations of black staining in the 

upper six inches of the core. There were no significant odors associated with the black 

staining/coating nor were there any elevated PID readings. Soil boring SWMU 18-2 was drilled 

to the water table and was subsequently converted to a monitor well (MW-54). Saturation was 

encountered at 29 feet bgl. A soil sample was collected from the interval immediately above 

saturation, 28 to 29 feet bgl. An additional soil sample was collected from the 18 to 20 foot 

interval due to the appearance of black discoloration and odor in the soil. Elevated PID 

readings were observed from 18 to 30 feet bgl. A significant reading of 400 ppm was observed 

in the interval from 28 to 30 feet bgl, which corresponded to the occurrence of saturation. 

At the location for boring SWMU18-3 there were visual observations of black staining/coating on 

gravel in the 2 to 4 foot interval. A lower soil sample was collected from 7.5 to 9 feet bgl in this 

boring. There were no significant odors associated with the black staining/coating nor were 

there any elevated PID readings observed at SWMU 18-3. 

6.3 Soil Sampling Chemical Analytical Results 

Soil samples were analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New 

Mexico using the following methods for organic constituents: 

• SW-846 Method 8260 volatile organic compounds; 
• SW-846 Method 8270 semi-volatile organic compounds; and 
• SW-846 Method 8015B gasoline, diesel, and motor oil range petroleum hydrocarbons. 

In addition, soil samples were analyzed for the following metals using the indicated analytical 

methods. 

Analyte Analytical Method 

Antimony SW-846 method 6010/6020 

Arsenic SW-846 method 6010/6020 
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Analyte Analytical Method 

Barium SW-846 method 6010/6020 

Beryllium SW-846 method 6010/6020 

Cadmium SW-846 method 6010/6020 

Chromium SW-846 method 6010/6020 

Cobalt SW-846 method 6010/6020 

Cyanide SW-846 method 335.3/335.2 mod 

Lead SW-846 method 6010/6020 

Mercury SW-846 method 7470/7471 

Nickel SW-846 method 6010/6020 

Selenium SW-846 method 6010/6020 

Silver SW-846 method 6010/6020 

Vanadium SW-846 method 6010/6020 

Zinc SW-846 method 6010/6020 

The soil analytical results are presented in Table 8 (SWMU No. 2), Table 9 (SWMU No. 8) and 

Table 10 (SWMUs No. 9 and 18) for the individual SWMUs that were investigated during this field 

effort. There were no conditions observed during the sample collection efforts that are thought to 

have had any impact on the analytical results. The site cleanup levels, as described in Section 5 

are included in each table to facilitate a comparison between the reported concentrations and the 

applicable cleanup levels. Concentrations that exceed the applicable cleanup levels are bolded. 

There are five constituents (mercury, 1-methylnaphthalene, 2-methylnaphthalene, naphthalene, 

and motor oil range organics) with concentrations that exceed their cleanup levels and the 

maximum reported concentrations are generally not more than an order of magnitude above the 

cleanup level with the exception of 1-methylnaphthalene. Maps showing the distribution of 

detected concentrations are included as Figures 5 - 9 for each constituent that has reported 

concentrations exceeding the applicable cleanup level. 

6.4 Ground Water Sampling 

Ground water samples were collected from both temporary wells and permanent monitoring wells 

as described below. During the investigation of SWMU No. 2, all ofthe soil borings were drilled 

30 



through the shallow aquifer, to the top ofthe Nacimiento Formation. Temporary wells were 

installed and ground water samples collected at locations SWMU 2-1, SWMU 2-2, and SWMU 2-3 

on September 29, 2008 with the well screens extending from 15' to 20', 13' to 18', and 13 to 18' 

bgl, respectively. On September 30, 2008 temporary wells SWMU 2-4, SWMU 2-6, and SWMU 

2-7 were completed with well screens set at 14' to 19', 13' to 18', and 13 to 18' bgl, respectively 

and ground water samples were collected. A temporary well was installed and ground water 

samples collected at SWMU 2-8 on October 1, 2008, with the screen set from 13' to 18' bgl. A 

temporary well was also installed at location SWMU 9-1 on September 28, 2008 with the screen 

set from 2' to 17' bgl. A ground water sample was collected on the same date. 

Two rounds of ground water samples were collected from the permanent monitoring wells. The 

permanent wells installed for the Group No. 2 SWMUs include MW-50 (SWMU 2-5), MW-51 

(SWMU 2-9), MW-52 (SWMU 8-6A), MW-53 (SWMU 8-12), and MW-54 (SWMU 18-2). The first 

round of samples were collected at the end of the initial well installation field effort on October 28, 

2008 and the second (confirmation) round of samples were collected on January 8, 2009. The 

water samples from the permanent wells were collected using a dedicated bailer. A map showing 

the ground water sampling locations is included as Figure 12. 

6.5 General Ground Water Chemistry 

The measurement of field purging parameters included measurement of ground water pH, specific 

conductance, dissolved oxygen concentrations, oxidation-reduction potential, and temperature. A 

minimum of three well volumes were removed from each permanent monitoring well prior to 

sample collection. There were no conditions encountered during sample collection that affected 

field screening results. The results ofthe measurements are included in Table 12 and fluid levels 

are presented in Table 13. 

6.6 Ground Water Chemical Analytical Results 
The ground water samples were analyzed for organic constituents by the following methods: 

• SW-846 Method 8260 volatile organic compounds; 
• SW-846 Method 8270 semi-volatile organic compounds; and 
• SW-846 Method 8015B gasoline, diesel, and motor oil range organics. 

Ground water samples were analyzed for the following metals using the indicated analytical 

methods. 
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Analyte Analytical Method 

Antimony SW-846 method 6010/6020 

Arsenic SW-846 method 6010/6020 

Barium SW-846 method 6010/6020 

Beryllium SW-846 method 6010/6020 

Cadmium SW-846 method 6010/6020 

Chromium SW-846 method 6010/6020 

Cobalt SW-846 method 6010/6020 

Cyanide SW-846 method 335.3/335.2 mod 

Lead SW-846 method 6010/6020 

Mercury SW-846 method 7470/7471 

Nickel SW-846 method 6010/6020 

Selenium SW-846 method 6010/6020 

Silver SW-846 method 6010/6020 

Vanadium SW-846 method 6010/6020 

Zinc SW-846 method 6010/6020 

In addition, ground water samples were analyzed for the following general chemistry parameters. 

Analyte Analytical Method 

Bicarbonate SW-846 method 310.1 

Chloride EPA method 300.0 

Sulfate EPA method 300.0 

Calcium SW-846 method 7140 

Magnesium SW-846 method 7450 

Sodium SW-846 method 7770 

Potassium SW-846 method 7610 

Manganese SW-846 method 6010/6020 

Nitrate/nitrite EPA method 300.0 

Ferric/ferrous Iron SW-846 method 6010/6020 

The ground water analyses were completed as approved in the site investigation work plan with 

only a couple of exceptions. Separate analyses of nitrate and nitrite were completed for water 

samples collected from MW-51 and MW-52; however, a total result for nitrate plus nitrite was 
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reported for MW-50, MW-53 and MW-54. The work plan listed analyses for ferric/ferrous iron but 

the lab only reported total iron. Most ofthe total iron results are very low or non-detect with the 

exception of MW-54, which is located within the drainage field of the on-site septic system. 

There were no field conditions observed during sample collection that should have affected the 

analytical results. The analytical results and the applicable cleanup levels are presented in Table 

14. The individual results that exceed the applicable cleanup levels are bolded. The results for 

the associated QA/QC samples are provided in Appendix F. Based on a review of the analytical 

results, manganese is the only widespread constituent that has concentrations exceeding the 

cleanup level and an isoconcentration map has been included as Figure 13. 1,2,4-

trimethlybenzene, 1-methylnaphthalene, benzene, methyl tert-butyl ether (MTBE), naphthalene, 

and diesel range organics were detected at concentrations above the screening level at MW-54 

but were not detected in ground water at other SWMUs. Some metals (e.g., arsenic, barium and 

lead) were detected at generally low concentrations that exceed the screening levels. 

6.7 Air and Subsurface Vapor Sampling/Field Screening Results 
No subsurface vapor samples were collected other than field screening soil samples with an OVA 

for the purpose of identifying samples for laboratory analysis, which is discussed in Section 6.2. 
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Section 7 
Conclusions and Recommendations 
An investigation of soils and ground water was conducted at the Drum Storage Area North Bone 

Yard (SWMU No. 2), the Landfill (SWMU No. 8), the Landfill Pond (SWMU No. 9), and the 

Warehouse Yard (SWMU No. 18) to determine and evaluate the presence, nature, extent, fate, 

and transport of contaminants. To accomplish this objective, soil borings and monitoring wells 

were installed at each ofthe aforementioned SWMUs. 

All soil borings were drilled to a minimum depth of 10 feet with at least one boring at each of the 

individual potential source areas drilled to the top of saturation, with the exception of SWMU No. 

2 where all soil borings were be drilled to the water table. One soil boring was completed as a 

temporary well at SWMU No. 9. Nine soil borings were installed at SWMU No. 2, with two of the 

borings completed as permanent wells and seven completed as temporary wells One soil 

boring was completed as a permanent well and three additional soil borings were completed at 

SWMU No. 18. Thirteen soil borings, two of which were completed as permanent wells, were 

installed at SWMU No. 8. Soil samples were collected continuously at all borings and logged by 

a qualified geologist in accordance with USCS nomenclature. 

Drum Storage Area North Bone Yard (SWMU No. 2) 

At the SWMU No. 2 there was only one constituent (mercury) that was present at 

concentrations that exceed the soil screening level of 2.09 mg/kg based on the soil-to-ground 

water pathway. At boring location SWMU 2-2, the mercury concentration as shown in Table 8 is 

4.1 mg/kg at the land surface, 11 mg/kg in the 1.5 to 2' interval and decreasing to 2.2 mg/kg in 

the 13.5-14' sample interval. The boring was completed as a temporary monitoring well and the 

analysis of a ground water sample collected did not detect the presence of mercury at a 

detection limit of 0.2 ug/l vs. a screening level of 2.0 ug/l. In addition, there were no reported 

concentrations of mercury in ground water above the screening level in any of the other eight 

sampling locations within SWMU No. 2. Based on the limited occurrence of mercury above the 

soil-to-ground water screening level in only one soil boring location, the generally minor 

exceedences ofthe screening level (e.g., maximum concentration less than one order of 

magnitude above the screening level), and the fact that there are no exceedences of the ground 

water ingestion screening level in any of the closely spaced 9 ground water sample locations, 
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the concentrations of mercury at soil borings SWMU 2-2 are not considered to be a threat to 

ground water quality. 

Further evaluation of the mercury concentrations present in soil at SWMU 2-2 indicates the 

maximum value of 11 mg/kg is significantly below the NMED residential soil screening level of 

100,000 mg/kg and the more conservative construction worker screening level of 927 mg/kg. 

There are no concentrations of constituents in soil at SWMU No. 2 that pose an unacceptable 

risk to human health or the environment. 

Ground water samples were collected from 7 temporary wells and 2 permanent wells located at 

SWMU No. 2. There are no detections of organic constituents, including Total Petroleum 

Hydrocarbons, in ground water samples collected from any of the permanent or temporary 

wells. Low concentrations of metals were detected, including three locations with arsenic with a 

maximum value of 0.012 mg/l vs. a screening level of 0.01 mg/l. Similarly, lead was detected at 

five locations at concentrations slightly over the screening level (i.e., max concentration of 0.034 

vs. 0.015 mg/l). Because the wells were purged and sampled using a bailer it is most likely that 

the presence of arsenic and lead above their respective screening levels is due to suspended 

sediment in the samples collected for "totals" analyses. There are also single occurrences of 

barium, beryllium, and chromium at concentrations above their respective screening levels that 

are attributable to entrained sediment. All of the detections of low concentrations of arsenic, 

barium, beryllium, chromium, and lead are believed to be an artifact of sample collection and not 

related to site contamination. The absence of any petroleum constituents at these same 

locations is a strong indicator that the low concentrations of metals are not the result of on-site 

refinery operations. 

Manganese was detected in ground water samples collected from the two permanent 

monitoring wells (MW-50 and MW-51) and all but one (SWMU 2-2) of the temporary wells at 

concentrations above the screening level of 0.2 mg/l. A review of the facility-wide ground water 

sampling information reveals that manganese is widespread across the refinery property (Figure 

13). There is no direct evidence to associate manganese's presence in shallow ground water 

beneath SWMU No. 2 with site operation or waste management activities. However, there does 

appear to be a correlation between the dissolved oxygen concentrations in ground water and 

the dissolved manganese concentrations. Figure 14 shows a plot ofthe dissolved oxygen 

concentrations and manganese concentrations measured in the new permanent monitoring 
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wells and other existing monitoring wells located across the site. As shown in the plot, the 

dissolved manganese concentrations increase as the dissolved oxygen levels decrease. There 

are two locations (MW-54 and MW-27) that appear to be anomalous. MW-54 is located within 

the drainage field of a septic system, which is thought to have affected the manganese 

concentrations at this location. A more recent manganese analysis at MW-27 revealed a 

concentration of 4.6 mg/l vs. the earlier reading of 9.6; the more recent result plots within the 

general clustering of data shown on Figure 14 (Western Refining Southwest, Inc., 2009). 

Lower dissolved oxygen concentrations may be explained by either natural degradation of 

petroleum hydrocarbons using oxygen as an electronic acceptor or the lower dissolved oxygen 

concentrations can occur under natural conditions in geologic units with reduced circulation 

(e.g., the Nacimiento Formation). 

The sampling data for SWMU No. 2 does not indicate any threat to human health or the 

environment as the result of site operations. SWMU No. 2 should qualify for a Corrective 

Action Complete designation. 

Inactive Landfill (SWMU No. 8) 

Soil samples were collected from depths of 0-0.5 feet and 1.5-2 feet at 12 borings with 

additional deeper samples collected at 37 to 38.5 feet at SWMU 8-12 and 33 to 34 ft at SWMU 

8-6A. None ofthe analyses resulting from soil samples collected at the borings completed at 

SWMU No. 8 indicate concentrations of constituents exceeding the applicable screening levels. 

The majority of the analyses are non-detect. The soil analytical results are summarized in Table 

9. 

Two soil borings were completed as permanent monitoring wells (MW-52 and MW-53). All ofthe 

organic analyses are non-detect with the single exception of chloromethane, which was detected 

at a concentration below the screening level on the second sampling event conducted in January 

2009. Arsenic was detected in both wells at low concentrations but above the screening level and 

is most likely the result of entrained sediment in the ground water sample. Barium was detected 

at a concentration of 1.1 mg/l, which is slightly above the screening level of 1.0 mg/l in the sample 

collected from MW-52 on the first sampling event. All other samples, including the second sample 

collected from MW-52 in Jan. 2009, had concentrations of barium below the screening level. 

Manganese was detected at concentrations above the screening level in all samples but there is 

36 



JDC 

no direct evidence to associate its presence with site operations or waste management activities. 

Chloride and sulfate are present in concentrations above the WQCC standards but both of these 

are primarily attributable to naturally occurring concentrations. Isoconcentration maps for chloride 

and sulfate were prepared using data from the most recent facility-wide sampling event and the 

analytical results from the new RFI wells. These maps are included as Figures 15 and 16. As 

shown on the maps, the concentrations of these naturally occurring constituents are highest in the 

up-gradient portions of facility, although there is an area of elevated sulfate concentrations near 

the Sulferox Unit. The distribution ofthe concentrations of these constituents is clear evidence of 

their natural occurrence and that the concentrations of chloride and sulfate beneath SWMU No. 8 

are not the result of waste management activities. 

SWMU No. 18 should quality for a Corrective Action Complete designation as there are no 

detections of constituents in soils above the residential screening levels and the detections of 

manganese in ground water are not associated with any waste management activities in SWMU 

No. 18. The Facility-Wide Ground Water Monitoring Program will include monitoring of ground 

water in this area. 

Landfill Pond (SWMU No. 9) 

The analyses conducted on soil samples collected from beneath the location of the former "landfill 

pond" (i.e., soil boring SWMU 9-1) were non-detect for most constituents. The samples were 

collected from depths of 0 - 0.5, 1.5 - 2, 5 - 7.5, and 14.5 -15 feet. There were low 

concentrations of naturally occurring metals, all of which are well below their applicable screening 

levels as shown in Table 10. There are a few organic constituents (1-methylnaphthalene, 2-

methylnaphthalene, and naphthalene) that were detected at generally low concentrations but still 

above the lowest default screening level, which is based on protection of ground water. 

As shown in Table 10, the maximum concentration of 1-methylnaphthalene is 1.4 mg/kg vs. a 

screening level of 0.015 mg/kg for ground water protection. The maximum concentration of 1.4 

mg/kg is below the residential screening level of 22 mg/kg. For 2-methylnaphthalene the 

maximum detected concentration of 4.2 mg/kg is above the ground water protection screening 

level of 0.9 mg/kg but is well below the residential screening level of 310 mg/kg. Naphthalene has 

a maximum detected concentration of 1.3 mg/kg vs. a ground water protection screening level of 

0.394 mg/kg; however, the maximum is well below the residential screening level of 79.5 mg/kg. 

An evaluation of the vertical distribution of these constituents reveals that the maximum 
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concentrations appear to be in range from approximately 1.5 feet to 7.5 feet below ground 

surface. A deeper sample collected at 14.5 feet is non-detect for all three of these constituents 

indicating that they have not migrated vertically to ground water. 

Re-grading ofthe land surface in the area ofthe former landfill pond has eliminated ponding of 

water, which lead to the original concern at this location. If the constituents detected in shallow 

subsurface soils did not migrate vertically to the deeper soil intervals under past conditions (e.g., 

ponded water), then there should be very limited potential for vertical migration under current and 

future conditions. 

A ground water sample was collected from a temporary well installed in soil boring SWMU9-1. All 

ofthe organic analyses, including 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene 

were non-detect. Several of the total metals analyses contained concentrations exceeding the 

screening levels (i.e., cadmium, cobalt, manganese, and nickel); however, the ground water 

sample collected from the temporary well was turbid and the entrained sediment caused artificially 

high concentrations to be reported for metals. The clearest example of this effect is the reported 

concentration of 6 mg/l for nickel, which in its elemental form is insoluble in water. The ground 

water sample contained concentrations of chloride, sulfate, and nitrogen (nitrate and nitrite) above 

screening levels but these constituents are all naturally occurring and based on all available 

information appear to be unrelated to site waste management activities (i.e., background 

concentrations). 

The soils and ground water data indicate that the former landfill pond does not present an 

unacceptable risk to human health or the environment and should qualify for a Corrective Action 

Complete designation. 

Spray Irrigation Area (SWMU No. 11) 

Additional assessment of this area was not conducted because historical site investigation data 

did not indicate any unacceptable threat to human health or the environment. Based on the 

earlier assessment information, Western believes that the Spray Irrigation Area qualifies for a 

Corrective Action Complete designation. 

Warehouse Yard (SWMU No. 18) 

Four soil borings were completed within the Warehouse Yard at the former drum storage location. 

Three ofthe borings were completed to depths of 10 feet (SWMU18-1, SWMU18-3, and 

38 



-•"Xjrx; 

SWMU18-4) and one boring (SWMU18-2) was completed to a depth of 38 feet. Soil samples 

were collected from depths 0 - 0.5 and 1.5-2 feet at all four borings, with additional samples at 

depths of 18 - 20 and 28 - 29 feet at SWMU 18-2 and 7.5 - 9 feet at SWMU 18-3. 

All of the analytical results for individual organic constituents (e.g., benzene, xylene, etc.) are 

below the applicable screening levels. Two samples at the SWMU 18-2 location from depths of 0-

0.5 and 1.5-2 feet have concentrations of motor oil range organics above the screening level. All 

of the analytical results for the metals are below the applicable screening levels. 

A ground water sample was collected from MW-54 (soil boring SWMU 18-2), which is located 

within the previously known area of ground water contamination that extends down-gradient from 

the refinery process area. The analytical results confirm the presence of hydrocarbons in ground 

water with concentrations of 1,2,4-trimethylbenzene, 1-methylnaphthalene, benzene, methyl-tert-

butyl ether, naphthalene, and diesel range organics above the screening levels. In addition, there 

are three metals (arsenic, barium, and manganese) with concentrations over the screening level. 

The arsenic concentration is barely over the screening level and may have been impacted by 

sample collection techniques introducing entrained sediment. Chloride concentrations also 

exceed the screening level and may be impacted by the fact that MW-54 is located within the 

drainage field of an on-site septic system. 

Recommendations 

A Corrective Action Complete designation is recommended for SWMUs No. 2, 8, 9, and 11. 

Additional assessment and delineation of hydrocarbon impacted soils at soil boring SWMU 18-2 

may be warranted, although the concentrations of motor oil range organics are only marginally 

above the commercial soil screening levels. 

Ground water impacts documented during the assessment of SWMUs No. 2, 8, and 9 are 

detailed above but the primary constituents exceeding the screening levels across these areas 

are chloride, sulfate and manganese. Chloride and sulfate are naturally occurring and the 

distribution within the shallow ground water does not indicate an on-site source within these 

SWMUs. Manganese is present within ground water at all three SWMUs (i.e., No. 2, 8, and 9); 

however, remediation of ground water only for manganese in these areas is not warranted. The 

elevated dissolved manganese concentrations are thought to be associated with reducing 

conditions, which are related to degradation of petroleum hydrocarbons or the result of natural 
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conditions in zones of low transmission. The manganese concentrations should reduce 

naturally in areas affected by degradation of organic constituents when the hydrocarbon source 

is exhausted. 

Ground water contamination detected at SWMU No. 18 is currently being addressed by existing 

recovery wells (e.g., nearby RW-1). 
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Table 1 
Historical Volatile Organic Ground Water Analytical Results Summary 

SWMU Group 2 Investigation 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Benzene 
(mg/L) 

Toluene 
(mg/L) 

Ethylbenzene 
(mg/L) 

Xylene 
(mg/L) 

MTBE 
(mg/L) 

Screening Level (mg/L) 0.005 0.75 0.7 0.62 0.012 

Well ID: Date Sampled: 

MW #1 

4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 

MW #1 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.0015 

MW #1 

4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 

MW #1 
8/5/2005 0.0011 <0.001 <0.001 <0.001 <0.001 

MW #1 4/11/2005 0.0013 <0.0005 <0.0005 0.0011 <0.0025 MW #1 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW #1 

3/3/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW #1 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

MW #1 

3/3/2003 <0.0005 0.00063 0.00065 0.0043 <0.0025 

MW#3 

4/5/2006 O.001 <0.001 <0.001 <0.003 <0.0025 

MW#3 8/5/2005 O.001 <0.001 <0.001 <0.001 <0.001 MW#3 
4/11/2005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW#3 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

MW #8 

4/1/2007 <0.001 <0.001 <0.001 <0.002 <0.0025 

MW #8 

8/15/2006 <0.001 <0.001 <0.001 <0.003 <0.0015 

MW #8 
4/5/2006 <0.001 <0.001 <0.001 <0.003 <0.0025 

MW #8 8/5/2005 <0.001 <0.001 <0.001 <0.001 <0.001 MW #8 

4/11/2005 0.00053 <0.0005 <0.0005 0.0008 <0.0025 

MW #8 

8/23/2004 <0.0005 <0.0005 <0.0005 <0.0005 <0.0025 

MW #8 

8/21/2003 <0.001 <0.001 <0.001 <0.001 <0.001 

Notes: 
mg/L = milligram per liter 
MW = monitoring well 
RW = recovery well 
NA = not analyzed 
NE = not established 

MTBE = methyl tertiary butyl ether 
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Table 2 
Historical Total Metals Ground Water Analytical Results Summary 

SWMU Group 2 Investigation 
Bloomfield Refinery - Bloomfield, New Mexico 

Parameters 
Arsenic Barium Cadmium Chromium Lead Selenium Silver Mercury 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

Screening Level (mg/L) 0.01 1.0 0.005 0.05 0.015 0.05 0.05 0.002 
Well ID: Date Sampled: 

8/15/2006 <0.020 0.023 <0.0020 <0.0060 <0.0050 <0.050 <0.0050 <0.0002 
MW #1 8/5/2005 NA NA NA <0.006 <0.005 NA NA 

8/23/2004 <0.02 0.052 <0.002 <0.006 <0.005 <0.05 <0.005 <0.0002 

MW #3 
8/5/2005 NA NA NA 0.016 <0.005 NA NA NA MW #3 

8/21/2003 NA NA NA 0.029 0.022 NA NA <0.0002 
8/15/2006 <0.020 0.018 <0.002 <0.006 <0 005 <0.05 <0.005 <0 0002 

MW #8 8/5/2005 NA NA NA 0.33 <0.005 NA NA NA 
8/23/2004 <0.02 0.071 <0.002 1.9 <0.005 <0.05 <0.005 <0.0002 
8/21/2003 NA NA NA 0.72 <0.005 NA NA <0.0002 

Notes: 
mg/L = milligram per liter 
MW = monitoring well 
RW = recovey well 
NA= not analyzed 
NE = not established 
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TABLE 7 
Ground Water Screening Levels 

Bloomfield Refinery - Bloomfield, New Mexico 

NMED EPA 

Analyte 
New Mexico 

WQCC 
Standards_ugL 

EPA 
Screening 
Levels.Tap 
Water ugL 

TapW_key MCL_ugL 
Constituent 

Detected NMED Tap 
Water ug/l 

Acenaphthene - 2200 n - Y 
Acenaphthylene - - - - N 
Acetone - 22000 n - Y 
Aniline - 12 c* - Y 
Anthracene - 11000 n - Y 
Antimony - 15 n 6 Y 
Arsenic 100 0.045 c 10 Y 
Azobenzene - 0.12 c - Y 
Barium 1000 7300 n 2000 Y 
Benz(a)anthracene - 0.029 c - Y 
Benzene 10 0.41 c 5 Y 
Benzo(a)pyrene 0.7 0.0029 c 0.2 Y 
Benzo(b)fluoranthene - 0.029 c - Y 
Benzo(g,h,i)perylene - -

• -
- N 

Benzo(k)fluoranthene - 0.29 c - Y 
Benzoic acid - 150000 n - Y 
Benzyl alcohol - 18000 n - Y 
Beryllium - 73 n 4 Y 
Bis(2-chloroethoxy)methane - 110 n - Y 
Bis(2-chloroethyl)ether - 0.012 c - Y 
Bis(2-chloroisopropyl)ether - - - - N 
Bis(2-ethylhexyl)phthalate - 4.8 c 6 Y 
Bromobenzene - 20 n - Y 
Bromodichloromethane - 1.1 c - Y 
Bromoform - 8.5 c* - Y 
Bromomethane - 8.7 n - Y 
4-Bromophenyl phenyl ether - - - - N 
Butyl benzyl phthalate - 35 c - Y 
2-Butanone - 7100 n - Y 
Cadmium 10 18 n 5 Y 
Carbazole - - - - N 
Carbon disulfide - 1000 n - Y 
Carbon tetrachloride 10 0.2 c 5 Y 
Chlorobenzene - 91 n 100 Y 
Chloroethane - - - - N 
Chloroform 100 0.19 c - Y 
Chloromethane - 1.8 c - Y 
4-Chloro-3-methylphenol - - - - N 
4-Chloroaniline - - - - N 
4-Chlorophenyl phenyl ether - - - - N 
4-Chlorotoluene - . - - - N 
2-Chloronaphthalene - 2900 n - Y 
2-Chlorophenol - 180 n - Y 
2-Chlorotoluene - - - - N 
Chromium 50 55000 n - Y 
Chrysene - 2.9 c - Y 
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TABLE 7 
Ground Water Screening Levels 

Bloomfield Refinery - Bloomfield, New Mexico 

NMED EPA 

New Mexico 
WQCC 

Standards_ugL 

EPA 

Analyte 
New Mexico 

WQCC 
Standards_ugL 

Screening 
Levels.Tap 
Water ugL 

TapW_key MCL_ugL 
Constituent 

Detected NMED Tap 
Water ug/l 

Cobalt 50 11 n - Y 
Cyanide 200 730 n 200 Y 
Dibenz(a,h)anthracene - 0.0029 c - Y 
Dibenzofuran - - - - N 
Dibromochloromethane - 0.8 c - Y 
cis-1,2-DCE - 370 n 70 Y 
trans-1,2-DCE - 110 n 100 Y 
cis-1,3-Dichloropropene - - - - N 
trans-1,3-Dichloropropene - - - - N 
Dibromomethane - 370 n - Y 
1,2-Dibromo-3-chloropropane - 0.00032 c 0.2 Y 
1,2-Dibromoethane (EDB) 0.1 0.0065 c 0.05 Y 
1,2-Dichlorobenzene - 370 n 600 Y 
1,3-Dichlorobenzene - - - - N 
1,4-Dichlorobenzene - 0.43 c 75 Y 
3,3'-Dichlorobenzidine - - - - N 
Dichlorodifluoromethane - 390 n - Y 
1,1-Dichloroethane 25 2.4 c - Y 
1,2-Dichloroethane (EDC) 10 0.15 c 5 Y 
1,1-Dichloroethene - - - - N 
2,4-Dichlorophenol - 110 n - Y 
1,2-Dichloropropane - 0.39 c* 5 Y 
2,2-Dichloropropane - - - - N 
1,3-Dichloropropane - 730 n 5 Y 
1,1-Dichloropropene - - - - N 
Diethyl phthalate - 29000 n - Y 
Dimethyl phthalate - - - - N 
2,4-Dimethylphenol - 730 n - Y 
4,6-Dinitro-2-methylphenol - - - - Y 
2,4-Dinitrophenol - 73 n - Y 
2,4-Dinitrotoluene - 73 n - Y 
2,6-Dinitrotoluene - 37 n - Y 
Di-n-butyl phthalate - - - - N 
Di-n-octyl phthalate - - - - N 
Ethylbenzene 750 1.5 c 700 Y 
Fluoranthene - 1500 n - Y 
Fluorene - 1500 n - Y 
Hexachlorobenzene - 0.042 c 1 Y 
Hexachlorobutadiene - 0.86 c* - Y 
Hexachlorocyclopentadiene - 220 n 50 Y 
Hexachloroethane - 4.8 c** - Y 
2-Hexanone - - - - N 
lndeno(1,2,3-cd)pyrene - 0.029 c - Y 
Isophorone - 71 c - Y 
Isopropylbenzene (Cumene) - 680 I - Y 
4-lsopropyltoluene - - - - N 
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TABLE 7 
Ground Water Screening Levels 

Bloomfield Refinery - Bloomfield, New Mexico 

NMED EPA 

Analyte 
New Mexico 

WQCC 
Standards_ugL 

EPA 
Screening 
Levels.Tap 
Water_ugL 

TapW_key MCL_ugL 
Constituent 

Detected NMED Tap 
Water ug/l 

Lead 50 - - 15 Y 
Magnesium - - - - Y 
Manganese 200 880 n Y 
Mercury 2 0.63 n 2 Y 
Methyl tert-butyl ether (MTBE) - 12 c - Y 
Methylene chloride 100 4.8 c 5 Y 
1 -Methylnaphthalene - 2.3 c - Y 
2-Methylnaphthalene - 150 n - Y 
2-Methylphenol - 1800 n - Y 
3+4-Methylphenol - 180 n - Y 
4-Methyl-2-pentanone - - - - N 
Naphthalene - 0.14 c* - Y 
n-Butylbenzene - - - - Y 68 
Nickel 200 730 n - Y 
2-Nitroaniline - - - - Y 
3-Nitroaniline - 3.2 c** - Y 
4-Nitroaniline - - - - N 
2-Nitrophenol - - - - N 
4-Nitrophenol - - - - N 
Nitrobenzene - 3.4 n - Y 
N-Nitrosodimethylamine - 0.00042 c Y 
N-Nitrosodi-n-propylamine - 0.0096 c - Y 
N-Nitrosodiphenylamine - 14 c - Y 
n-Propylbenzene - - - - Y 60.8 
Pentachlorophenol - 0.56 c 1 Y 
Phenanthrene - - - - N 
Phenol 5 11000 n - Y 
Pyrene - 1100 n - Y 
Pyridine - 37 n - Y 
sec-Butylbenzene - - - - Y 68 
Selenium 50 180 n 50 Y 
Silver 50 180 n - Y 
Styrene - 1600 n 100 Y 
tert-Butylbenzene - - - - N 
Tetrachloroethene (PCE) 20 - - - Y 
1,1,1,2-Tetrachloroethane - 0.52 c - Y 
Toluene 750 2300 n 1000 Y 
1,2,3-Trichlorobenzene - 8.2 n 70 Y 
2,4,5-Trichlorophenol - 3700 n - Y 
2,4,6-Trichlorophenol - 6.1 c** - Y 
1,2,3-Trichloropropane - 0.0096 c - Y 
1,2,4-Trichlorobenzene - - - - N 
1,2,4-Trimethylbenzene - 15 n - Y 
1,1,1-Trichloroethane 60 9100 n 200 Y 
1,1,2,2-Tetrachloroethane 10 0.067 c - Y 
1,1,2-Trichloroethane 10 0.24 c 5 Y 
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TABLE 7 
Ground Water Screening Levels 

Bloomfield Refinery - Bloomfield, New Mexico 

NMED EPA 

New Mexico 
WQCC 

Standards_ugL 

EPA 

Analyte 
New Mexico 

WQCC 
Standards_ugL 

Screening 
Levels.Tap 
Water_ugL 

TapW_key MCL_ugL 
Constituent 

Detected NMED Tap 
Water ug/l 

Trichloroethene (TCE) 100 1.7 c 5 Y 
Trichlorofluoromethane - 1300 n - Y 
1,3,5-Trimethylbenzene - 12 n - Y 
Vanadium - 260 n - Y 
Vinyl chloride 1 0.016 c 2 Y 
Xylenes, Total 620 200 n 10000 Y 
Zinc 10000 11000 n - Y 
General Chemistry Y 
Alkalinity - - - - Y 
Bicarbonate - - - - Y 
Carbonate - - - - Y 
Calcium - - - - Y 
Chloride 250000 Y 
Iron 1000 26000 n Y 
Nitrite - 3700 n 1000 Y 
Nitrate (N03 as N) 10000 58000 n 10000 Y 
Potassium - - - - Y 
Sodium - - - - Y 
Sulfate 600 - - - Y 
Total Petroleum Hydrocarbons Y 
Motor Oil Range Organics (MRO) 1340000 - - - Y 
Diesel Range Organics (DRO) 1720000 - - - Y 
Gasoline Range Organics (GRO) - - - - Y 
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TABLE 12 
General Ground Water Chemistry Parameters 

Bloomfield Refinery - Bloomfield, New Mexico 

Well Date 
Well 

Volume 
Temp 

(degrees C) 
Specific 

Conductivity 

Dissolved 
Oxygen 
(mg/L) 

Dissolved 
Oxygen (%) 

pH ORP 

MW-50 10/28/2008 1 14.17 0.594 1.6 15.6 7.62 1115.5 
2 14.36 0.535 2.69 25.9 7.7 104.2 
3 14.52 0.516 2.03 20 7.67 94.9 

1/8/2009 0 13.24 0.634 0.46 4.5 7.78 -45.9 
1 13.83 0.527 0.27 2.6 7.71 -36.9 
2 13.89 0.498 0.15 1.5 7.71 -40.4 
3 13.94 0.498 0.16 1 5 7 75 -42.4 

MW-51 10/28/2008 0 14.47 1.124 1.53 15 7.58 116 3 
1 13.87 1.091 1.87 18.2 7.6 99.6 
2 13.89 0.889 2.21 21.5 7.61 91.6 
3 14.52 0.77 2.62 26.2 7.54 . 99.3 

1/8/2009 0 13.66 0.74 3.56 25.4 7.44 44.5 
1 13.87 0.709 0.29 2.8 7.49 41.1 
2 13.72 0.695 0.3 2.9 7.5 40.3 
3 13.74 0.692 0.31 2.9 7.49 98.3 

MW-52 10/28/2008 0 12.56 3.745 31.4 3.38 7.17 33~3 
1 13.49 3.384 2.21 20.8 7.27 -29.3 
2 14.13 3.408 1.86 17.3 7.41 -33.2 
3 13.75 3.395 2.01 16.8 7.39 -32.9 

1/8/2009 0 14.7 3.839 2 19.6 7.18 -107.4 
1 14.73 3.836 1.76 17.7 7.11 -81.8 
2 14.72 3.835 1.62 16.2 7.07 -66:2 
3 14.72 3.745 1.82 18.2 7.15 -72.8 

MW-53 10/28/2008 0 15.77 4.412 4.68 47 9 7.74 64.8 
1 15.57 4.423 4.68 47.6 7.75 67 
2 15.17 4.449 4.45 44.9 7.72 69.5 
3 15.36 4.441 4.42 44.1 7.73 67.9 

1/8/2009 1 13.8 4.41 2.46 24.2 7.42 33.6 
2 13.69 4.42 2.83 27.7 17.4 40 
3 12.85 4.42 7.7 72.3 7.41 60.8 
4 13.55 4.44 4.75 47 1 7.51 59.3 

MW-54 10/28/2008 0 17.02 11.17 0.9 9.7 704 -18.8 
1 16.86 11.48 1.01 9.1 7.15 -15.3 
2 16.56 11.67 1.36 12.9 7.05 -13.1 
3 16.69 11.47 1.3 13.3 7.01 -10.2 

1/8/2009 0 13.32 11.51 1 14.5 7.01 -26.9 
1 13.45 12.1 3.03 15.3 7.06 -37.7 
2 13.46 11.98 2.71 15.9 7.07 -35.2 
3 13.62 11.96 2.9 17.1 7.03 -36.4 

l:\Projects\Western Refining Company\GIANT\Bloomfield\NMED July 2007 OrdertGroup 2Mnv. Report\Gp #2 Inv Rpt tables 1 Of 1 



TABLE 13 
Water Level Measurements 

Bloomfield Refinery - Bloomfield, New Mexico 

Well Date Top of Casing 
Depth to 

Bottom (ft) 
Depth to 
Water (ft) 

Groundwater 
Elevation 
(ft/msl) 

MW-50 
10/28/2008 
1/8/2009 

5518 794 
5518.794 

22.14 
22.13 

16.65 
17.17 

5502.144 
5501.624 

MW-51 10/28/2008 
1/8/2009 

5515.583 
5515.583 

22.18 
22.19 

14.58 
14.93 

5501.003 
5500.653 

MW-52 10/28/2008 
1/8/2009 

5538.626 
5538.626 

41.73 
41.71 

36.03 
36.32 

5502.596 
5502.306 

MW-53 10/28/2009 
1/8/2009 

5541.322 
5541.322 

43.58 
43.6 

38.67 
38.88 

5502.652 
5502.442 

MW-54 12/28/2009 
1/8/2009 

5530.077 
5530.077 

41.34 
41.35 

32.49 
32.37 

5497.587 
5497.707 

l:\Projects\Westem Refining Company\GIANT\Bloomfield\NMED July 2007 OrdertGroup 2\lnv. ReporftGp #2 Inv Rpl tables 1 
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Appendix A 
Field Methods 

Pursuant to Section IV of the Order, an investigation of soils and ground water was conducted 

to determine and evaluate the presence, nature, extent, fate, and transport of contaminants. To 

accomplish this objective, soil borings and monitoring wells were installed at the North Bone 

yard (SWMUs No. 2), the Landfill (SWMU No. 8), the Landfill Pond (SWMU No. 9), and the 

Warehouse Yard (SWMU No. 18). 

The soil borings were drilled using hollow-stem auguring (HSA) method or air rotary-ODEX 

method. The drilling equipment was decontaminated between each borehole using a high 

pressure potable water wash. All soil borings were drilled to a minimum depth of 10 feet with at 

least one boring at each of the individual potential source areas drilled to the top of saturation, 

with the exception of SWMU No. 2 where all soil borings were drilled to the water table. Soil 

samples were collected continuously and logged by a qualified geologist in accordance with 

USCS nomenclature. As seen on the boring logs the data recorded included the lithologic 

interval, symbol, percent recovery and a sample description ofthe cuttings and core samples, 

and field screening results. Samples obtained from the borings were screened in the field on 2 

foot intervals for evidence of contaminants. Field screening results were used to aid in the 

selection of soil samples for laboratory analysis. The primary screening methods include: (1) 

visual examination, (2) olfactory examination, and (3) headspace vapor screening for volatile 

organic compounds. The headspace vapor screening was conducted using a MiniRae 2000 

portable VOC monitor PGM-7600. The instrument was calibrated at the beginning of each work 

day to a concentration of 100 ppm isobutylene. 

Soil samples were collected using split-spoon samplers. The split-spoon samplers were 

decontaminated between each use using a potable water rinse, an Alconox wash and then a 

distilled water rinse. In the event that more than one SWMU was investigated during the day a 

new batch of wash water and rinse water was prepared prior to decontamination. The 

decontamination water was collected in buckets and placed in open top 55-gallon drums, which 

were sealed at the end of each work day. Each drum was labeled. Soil cuttings were also placed 

in open top 55-gallon drums and were sealed when not in use. 

Soil borings completed as permanent monitoring wells were drilled to the top of bedrock 

(Nacimiento Formation). The depth to separate phase hydrocarbon, if present, and ground water 
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was measured prior to purging the wells of potentially stagnant ground water. Monitoring wells 

were purged of a minimum of three well volumes prior to sample collection. Field measurements 

of ground water stabilization parameters included pH, specific conductance, dissolved oxygen 

concentrations, oxidation-reduction potential, and temperature. Ground water samples were 

collected with disposable bailers and immediately poured directly into clean laboratory supplied 

sample containers. 

The instrument used to measured ground water stabilization parameters was a YSI 556 multi

meter flow-through cell. The calibration solutions used at the beginning of each day are as 

follows: 

• 4.0 pH solution 
• 7.0 pH solution 
• 10.0 pH solution 
• 1.413 mS/cm conductivity solution 
• 220 for ORP 

There were no field conditions encountered during the sampling event that affected procedural or 

sample testing results. 
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Appendix B 

Boring Logs 
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^Client: Western Refining Southwest, Inc. 

"s i te : SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drilling Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (9/25/08, 65°F); 10-20 Interval (9/29/08 78°F). Temporary well set from 15-20' bgl 

Total Depth: 20' bgl 

Ground Water: Saturated 16' bgl 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl ) : -

Elev., GL (ft. msl) : 5517.312 

Site Coordinates: N 50554.408 

E 52608.080 

LOG OF BORING 
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Start Date: 9/25 & 9/29/2008 

Finish Date: 9/25 & 9/29/2008 
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Similar to above, damp to moist 
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Similar to above, saturated 
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- 1 6 
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>C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 62°F); 10-20 Interval (9/29/08 80°F). Temporary well set from 13-18' bgl 

T o t a l D e p t h : 18' bgl 

G r o u n d W a t e r : Saturated 14' bgl 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5517.726 

S i te C o o r d i n a t e s : N 50528.330 

E 52580.323 

LOG OF BORING 
B o r i n g N o . : SWMU2-2 

S ta r t Da te : 9/25 & 9/29/2008 

F i n i s h Da te : 9/25 & 9/29/2008 
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Gravelly Sand (SW) 
Fine to medium grain, loose, dry to damp, gravel present 
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Gravelly Sand (SW) 
Similar to above, fine to coarse grain 

Gravelly Sand (SW) 
Similar to above, saturated 
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Gravelly Sand (SW) 
Similar to above 
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l l i en t : Western Refining Southwest, Inc. 

' S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 65°F); 10-20 Interval (9/29/08 85°F). Temporary well set from 13-18' bgl 

T o t a l D e p t h : 18' bgl 

G r o u n d W a t e r : Saturated 14' bgl 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5516.521 

S i te C o o r d i n a t e s : N 50455.987 

E 52386.490 

LOG OF BORING 
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jClient: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (9/25/08, 75°F); 10-20 Interval (9/30/08 72°F). Temporary well set from 14-19' bgl 

Total Depth: 19' bgl 

Ground Water: Saturated 14.5' bgl 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl ) : -

Elev., GL (ft. msl ) : 5516.492 

Site Coordinates: N 50476.757 

E 52395.980 

LOG OF BORING 
Boring No.: SWMU2-4 

Start Date: 9/25 & 9/30/2008 

Finish Date: 9/25 & 9/30/2008 
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G/2V/ 
2E/2J 
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1 0 -

12-
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- 14-
-14.5' 
&Dup 

0900 G/2V/ 
2E/3J 

0.4 

0.5 

0.5 

0.5 

0.5 

0.4 

0.3 

0.3 

90 
Silt (ML) 
Very fine grain, loose to compact, damp, brown, trace clay 

90 
Clayey Silt (CL) 
Similar to above with clay 

80 
Sand (SP) 
Fine to medium grain, loose, dry, brownish gray, trace gravel 

80 
Gravelly Sand (SW) 
Similar to above with gravel 

80 
Gravelly Sand (SW) 
Similar to above 

60 
Gravelly Sand (SW) 
Medium to coarse grain, loose, damp, brown, gravel present 

-10 

60 Gravelly Sand (SW) 
Similar to above 

-12 

V. 0 - V 
50 

;GW Samplo-]000 

Gravelly Sand (SW) 
Similar to above, saturated at 14.5' bgl -14 

'•V.-B-••V 

70 
Gravelly Silty Sand (SW) 
Similar to above, silty/clayey, saturated -16 

60 
Gravelly Sand (SW) 
Similar to above, saturated -18 

20-

22-

Total Depth = 19' BGL 
-20 

-22 
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WELL CONSTRUCTION 

kCl ient : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 81 °F (0-6), 82°F (6-10)) ; 10-20 Interval (10/15/08 44°F). 

T o t a l D e p t h : 20 bgl 

G r o u n d W a t e r : Saturated 14' bgl 

E lev . , T O C ( f t . m s l ) : 5518.794 

E lev . , P A D ( f t . m s l ) : 5516.157 

E lev . , G L ( f t . m s l ) : 5515.872 

S i t e C o o r d i n a t e s : 

N 50484.517 E 52377.344 

W e l l N o . : MW-50 (SWMU2-5) 

S t a r t D a t e : 9/25 & 10/15/2008 

F i n i s h D a t e : 9/25 & 10/15/2008 
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Sampling 
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Sample Descr ipt ion Comple t ion Results 

- 1 -

— 0-

-1.5-

Ground Surface 
1030G/2V/ 

2E/2J 

1045 G/2V/ 
2E/2J 

7-E 

9 T 

11 

1 3 -

15^. 

1 7 -

1 9 -

—13-
•^-14' 1015 G/2V/ 

2E/3J 

0.4 

0.3 

0.4 

0.3 

0.5 

0.8 

0.8 

90 
Silty Clay/Clayey Si l t (CL/ML) 
Low plasticity, f irm, damp, brown 

20 
Clayey Si l t (ML) 
Similar to above 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brownish 
gray, gravel present throughout 

. . . • • a. 
80 

Gravelly Sand (SW) 
Similar to above 

80 
Gravelly Sand (SW) 
Similar to above 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brownish 
gray, gravel present throughout 

80 
Gravelly Sand (SW) 
Similar to above, damp to moist 

50 
Gravelly Sand (SW) 
Similar to above, saturated, trace clay, 
medium to coarse grain sand 

90 
Gravelly Sand (SW) 
Similar to above, saturated, dark brown 

FB101 

EB101 

08 
1115 

$08 
1130 

60 
Sand/Sandstone (SP/SS) 
Fine grain, compact, damp, light brown to 
tan 

Total Depth = 20' BGL 
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JDC 
T o t a l D e p t h : 18' bgl 

G r o u n d W a t e r : Saturated @ 14' bgl 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5514.622 

S i t e C o o r d i n a t e s : N 50495.442 

E 52287.081 

[C l i en t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 84°F); 10-18 Interval (9/30/08, 83°F). Temporary well set from 13-18' bgl 

LOG OF BORING 
B o r i n g N o . : SWMU2-6 

S ta r t Da te : 9/25 & 9/30/2008 

F i n i s h Da te : 9/25 & 9/30/2008 

Q. 
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Sample Descr ipt ion 

sz 
a. 
cu 
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o- = 0-
;0.5' 

-1.5-
; 2' 

Ground Surface 
1130 

1145 

G/2W 
2E/2J 

G/2V/ 
2E/2J 

4 -

6 ._ 

10-

12-

1 4 -

16-

0.3 

0.2 

0.2 

0.3 

0.3 

0.0 

0.0 

90 

Silty Clay (CL) 
Low plasticity, firm, damp, brown 

90 
Gravelly Sand (SW) 
Fine to medium grain, loose, dry to damp, light brown 

- 2 

90 
Gravelly Sand (SW) 
Similar to above 

90 

Gravelly Sand (SW) 
Similar to above 

90 
Gravelly Sand (SW) 
Similar to above 

30 

Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brown, gravel present 

-10 

"13.5-
- 14' 1315 G/2V/ 

2E/3J 

40 
Gravelly Sand (SW) 
Medium to coarse, loose to compact, damp to saturated at 14' bgl 

-12 

18-
gGW SampI' 

EBW0930|)8 

FB093008 
2 0 -

22-

EBS0930( 8 

1430 
8 
1515 

1530 
3 
1545 

30 
Gravelly Sand (SW) 
Similar to above, saturated, low plastic brown clay present 

-14 

S;. ' .0 a 

40 
Gravelly Sand (SW) 
Similar to above, clay not present, saturated 

-16 

Total Depth = 18' BGL 
- 1 8 

-20 

- 2 2 
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JDC 
T o t a l D e p t h : 18' bgl 

G r o u n d W a t e r : Saturated 14' bgl 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5514.622 

S i te C o o r d i n a t e s : N 50528.780 

E 52271.003 

[C l i en t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 85°F); 10-20 Interval (9/30/08 82°F). Temporary well set from 13-18' bgl 

LOG OF BORING 
B o r i n g N o . : SWMU2-7 

S ta r t D a t e : 9/25 & 9/30/2008 

F i n i s h Da te : 9/25 & 9/30/2008 
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Sample Descr ipt ion 

CL 
CU 
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0 -

2 -

4 -

6 ^ 

• 0-
:0.5' 

'1.5-
; 2' 

Ground Surface 
1345 

1400 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

1 0 -

12-

1 4 -

16-

18-

0.1 

0.2 

0.1 

0.1 

0.2 

0.3 

0.3 

90 
Si l t (ML) 
Very fine grain, compact, dry, brown 

i 

"13.5-
- 14' 1630 

G/2V/ 
2E/3J 

90 

Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brown 

90 
Gravelly Sand (SW) 
Similar to above 

90 
Gravelly Sand (SW) 
Similar to above 

- 6 

90 

Gravelly Sand (SW) 
Similar to above 

70 
Gravel ly Sand (SW) 
Fine to medium grain, loose, brown, gravel throughout 

-10 

70 
Gravelly Sand (SW) 
Similar to above 

-12 

7J? 20 
Gravelly Sand (SW) 
Coarse, loose, saturated, dark brown 

-14 

40 
Gravelly Sand (SW) 
Similar to above 

-16 

zGW Samplo 
:SWMU2 

Total Depth = 18' BGL 
-18 

7CiW 

ii 
2 0 -

22^ 

1715 - 2 0 

- 2 2 
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I f T o t a l D e p t h : 18' bgl 

G r o u n d W a t e r : Saturated 13.5' bgl 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5514.053 

S i te C o o r d i n a t e s : N 50488.340 

E 52255.081 

C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 85°F); 10-20 Interval (10/1/08 52°F). Temporary well set from 13-18' bgl 

LOG OF BORING 
B o r i n g N o . : SWMU2-8 

S ta r t D a t e : 9/25 & 10/1/2008 

F i n i s h Da te : 9/25 & 10/1/2008 
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Sample Descr ipt ion 

CL 
0) 

Q 

Ground Surface 

2-_ 

' 4 -

6 -

1430 

1445 

G/2V/ 
2E/2J 

G/2W 
2E/2J 

1 0 -

1 2 -

1 4 -

16-

18-

"13-
-13.5' 0815 G/2V/ 

2E/3J 

0.1 

0.1 

0.1 

0.2 

0.3 

0.3 

0.3 

90 
Clayey Si l t (ML) 
Very fine grained, compact, dry to damp, brown, trace discoloration 
black/rusty brown, no odor 

70 
Clayey Si l t (ML) 
Similar to above 

20 
Gravelly Sand (SW) 
Fine to medium grain, loose, dry, brown, gravel throughout 

70 
Gravelly Sand (SW) 
Similar to above 

80 
Gravelly Sand (SW) 
Similar to above, except brown to dark brown 

- 8 

60 

Gravelly Sand (SW) 
Fine to medium grained, loose, brown, damp, gravel throughout 

- 1 0 

30 
Gravelly Sand (SW) 
Similar to above, saturated at 13.5' bgl 

-12 

20 
Gravelly Sand (SW) 
Similar to above, saturated, trace clay 

- 1 4 

100 
Gravelly Sand (SW) 
Similar to above, saturated 

-16 

:GW Sampl^ 
:SWMU2 

Sand/Weathered Sandstone (SP/SS) 
Fine grained, compact/dense, damp, light grayish brown to greenish 

\9ray 
8C;W 

20-

22-

0915 
Total Depth = 18' BGL 
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aajDc 
WELL CONSTRUCTION 

C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : C M E 7 5 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 85°F); 10-20 Interval (10/1/08 80°F). 

T o t a l D e p t h : 20 bgl 

G r o u n d W a t e r : Saturated 14' bgl 

E lev . , T O C ( f t . m s l ) : 5515.583 

E lev . , P A D ( f t . m s l ) : 5513.098 

E lev . , G L ( f t . m s l ) : 5512.877 

S i t e C o o r d i n a t e s : 

N 50401.208 E 52102.539 

W e l l N o . : MW-51 (SWMU2-9) 

S ta r t Da te : 9/25 & 10/1/2008 

F i n i s h Da te : 9/25 & 10/1/2008 

a a> a 
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Sample Descr ipt ion Complet ion Resul ts 

— 0-
^^0.5' 

Tnrl.5-
— 2' 

Ground Surface 
1530 

1545 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

10-

12-

1 4 -

16-E 

—f3.5-
—14' 1115 G/2V/ 

2E/3J 

0.1 

0.2 

0.2 

0.3 

0.3 

0.3 

0.3 

60 

Clayey Si l t (ML) 
Very fine grain, compact, dry, brown 

No Recovery 

0 . 

60 

Gravelly Sand (SW) 
Very fine to medium grain, loose, dry, 
brown, gravel present 

60 

Gravelly Sand (SW) 
Similar to above 

80 

Gravelly Sand (SW) 
Similar to above, damp to moist at base 

30 

Gravelly Sand (SW) 
Medium grained, loose, dry to damp, 
brown, gravel throughout 

30 

Gravelly Sand (SW) 
Similar to above, saturated at 14' bgl 

80 

Sand (SP) 
Medium to coarse grain, loose, grayish 
brown, saturated, trace gravel and trace 

\ c l a y nodules, clayey sand at base 

20 
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WELL CONSTRUCTION 

[C l i en t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/25/08, 85°F); 10-20 Interval (10/1/08 80°F). 

T o t a l D e p t h : 20 bgl 

G r o u n d W a t e r : Saturated 14' bgl 

E lev . , T O C ( f t . m s l ) : 5515.583 

E lev . , P A D ( f t . m s l ) : 5513.098 

E lev . , G L ( f t . m s l ) : 5512.877 

S i t e C o o r d i n a t e s : 

N 50401.208 E 52102.539 

W e l l N o . : MW-51 (SWMU2-9) 

S ta r t Da te : 9/25 & 10/1/2008 

F i n i s h Da te : 9/25 & 10/1/2008 

a. 
cu 
a 

Sampling 

Q . 
CU 
Q 
_cu 
CL 

E 
re 
co 

cu 
c 

I 
E a. 
re >, 
co i -

c 
o 
re 
i _ 

3 

re 
co 

o 
a. 
re 
> 

c —« 
TO E 
O) Q. 
O S 

CO 
CO 

re 
O 
co 
o 
CO 

zo 

cu > 
o 
o 
c 
cc 

Sample Descr ipt ion Complet ion Resul ts 

• 

1 9 -

21-

23-

2 5 -
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3 1 -

3 3 -

35^ 

37-

90 

Gravelly Sand (SW) 
Medium to coarse grain, compact, 
brownish gray, saturated, clayey from 16-

\16.5' bgl 

Sand/Weathered Sandstone (SP/SS) 
Fine grained, compact to dense, damp, 

\greenish gray to light brown 

Total Depth = 20' BGL 
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ik l ient: Western Refining Southwest, Inc. 

"Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (9/23/08, 60°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. ms l ) : 5534.094 

Site Coordinates: N 49930.673 

E 52884.130 

LOG OF BORING 
Bor ing No.: SWMU8-1 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 
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Sample Description 
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90 
Silt (ML) 
Fine grain, loose to compact, dry, brown 

90 
Silt (ML) 
Similar to above 

90 
Silt (ML) 
Similar to above, damp 

100 
Silt (ML) 
Similar to above, damp 

100 
Clayey Silt (ML) 
Fine grain, compact, damp brown 

10-

12-

14-

16-

18-

20-

22-

Total Depth = 10' BGL 
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.Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dril l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-10 Interval (9/23/08, 61 °F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl) : 5534.065 

Site Coordinates: N 49943.130 

E 52984.200 

LOG OF BORING 
Boring No.: SWMU8-2 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 
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Sample Description 
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80 
Silt (ML) 
Fine grain, loose, dry, light brown 

80 
Silt (ML) 
Similar to above 

- 2 

90 
Silt (ML) 
Similar to above 

90 
Silt (ML) 
Similar to above, damp, trace fine grain sand 

90 
Silt (ML) 
Similar to above 

Total Depth = 10' BGL 
-10 

-12 

-14 

•16 

- 1 8 

- 2 0 

- 2 2 

RPS JDC, Inc. 
3833 S. Staples, Suite N-229 
Corpus Christi, TX 78411 

Sheet: 1 of 1 
361/855-7335 
361/855-7410 fax 



i Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist: Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-4 Interval (9/23/08, 62°F); 4-10 Interval (9/23/08, 63°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl) : 5534.012 

Site Coordinates: N 49956.262 

E 53082.989 

LOG OF BORING 
Boring No.: SWMU8-3 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 
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Sample Description 

1 0 T 

12-

1 4 T 

16-E 

18-
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0945 
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G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

0.6 

0.7 

0.6 

0.7 

0.7 

70 

10 

60 

80 

80 

Ground Surface 
Fill 
Gravel, clay, sand/silt 

Fill 
Similar to above 

Fill 
Sand/silt, very fine grain, loose, damp, orangish brown 

Silt (ML) 
Fine grain, compact, damp, brown 

Clayey Silt (ML) 
Fine grain, compact, damp, brown 

Total Depth = 10' BGL 
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f t Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-8 Interval (9/23/08, 72°F); 8-10 Interval (9/23/08, 73°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl) : 5536.192 

Site Coordinates: N 49858 545 

E 53079.734 

LOG OF BORING 
Boring No.: SWMU8-4 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 
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Sampling 

CL 
CD 

Q 
_o 
a 
E 
ra 
co 

CD 
E 
t -

M 
i - a> 
a> c 

I I 
ra o 
eo O 

n 
CO 

o 
CL 

c .—. 
TO E 

O S 

CO 
(0 
ra 
O 
co 
O 
CO 
Z> 

CD > 
o 
u 
CD 
DC 

Sample Description 
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1 2' 
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G/2V/ 
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0.7 
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90 

90 
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Ground Surface 

Silt (ML) 
Fine grain, loose, dry, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above, damp 

Silt (ML) 
Similar to above, damp, trace clayey silt 

Total Depth = 10' BGL 
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kClient: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (9/23/08, 75°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl) : 5535.872 

Site Coordinates: N 49843.523 

E 52982.291 

LOG OF BORING 
Boring No.: SWMU8-5 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 
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Sample Description 
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4 -
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12-
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1 6 -

18^ 
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1100 
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G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

0.6 
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0.6 
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80 

90 

90 

90 

90 

Ground Surface 

Silt (ML) 
Fine grain, loose, dry, brown, gravelly 

Silt (ML) 
Similar to above, trace gravel 

Silt (ML) 
Fine grain, compact, dry to damp, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above, trace clayey silt 

Total Depth = 10' BGL 
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to 
l i en t : Western Refining Southwest, Inc. 

'S i te: SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 80°F). SWMU8-6A is 42' W 10° of SWMU 8-6 

T o t a l D e p t h : 10' bgl 

G r o u n d W a t e r : Not Encountered 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5535.908 

S i t e C o o r d i n a t e s : N 49828.227 

E 52839.886 

LOG OF BORING 
B o r i n g N o . : SWMU8-6 

S ta r t D a t e : 9/23/2008 

F i n i s h D a t e : 9/23/2008 
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Sample Descr ipt ion 

0-
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6 -

8 -

1 0 -

1 2 -

1 4 -

1 6 -

18-

20-

22-
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G/2W 
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0.7 
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90 

60 

40 

80 

90 

Ground Surface 
Si l t (ML) 
Fine grain, loose, dry, brown, trace gravel 

Si l t (ML) 
Similar to above 

Sil t (ML) 
Similar to above 

Si l t (ML) 
Similar to above 

Sil t (ML) 
Fine grain, compact, dry, brown 

Total Depth = 10' BGL 
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WELL CONSTRUCTION 

Total Depth: 4V bgl 

Ground Water: Saturated 34' bgl 

Elev., TOC (ft. msl ) : 5538.626 

Elev., PAD (ft. ms l ) : 5536.148 

Elev., GL (ft. ms l ) : 5535.908 

Site Coordinates: 

N 49828.227 E 52839.886 

Well No.: MW-52 (SWMU8-6A) 

Start Date: 10/13/2008 

Finish Date: 10/14/2008 

[Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (10/13/08, 40°F); 10-41 Interval (10/14/08, 40°F-42°F). SWMU8-6A is 42'W 10°S of SWMU8-6. 

CL 
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Sample Description Completion Results 

- 2 -

0 -

4 -

6 -

8 T 

1 0 -

1 2 -

1 4 -

16^ 

18^ 

20-

Ground Surface 

0.4 

0.5 

0.4 

0.5 

Silt (ML) 
Fine grain, loose, dry, brown 

80 
Silt (ML) 
Fine grain, loose, dry to damp, brown 

100 
Silt (ML) 
Similar to above 

100 
Silt (ML) 
Similar to above 

100 
Silt (ML) 
Similar to above 

100 
Silt (ML) 

^Similar to above 
Clayey Silt/Silty Clay (MUCL) 

vLow plasticity, soft, damp, brown 
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aajDC 
WELL CONSTRUCTION 

Total Depth: 41'bgl 

Ground Water: Saturated 34' bgl 

Elev., TOC (ft. msl) : 5538.626 

Elev., PAD (ft. msl) : 5536.148 

Elev., GL (ft. msl) : 5535.908 

Site Coordinates: 

N 49828.227 E 52839.886 

Well No.: MW-52 (SWMU8-6A) 

Start Date: 10/13/2008 

Finish Date: 10/14/2008 

^Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (10/13/08, 40°F); 10-41 Interval (10/14/08, 40°F-42°F). SWMU8-6A is 42'W 10°S of SWMU8-6. 
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Sample Description Completion Results 

2 2 -

24-

26-

28-

30-

32-

3 4 -

3 6 -

38-

40-

4 2 -

i33'-
i.34' 0915 G/2V/ 

2E/3J 

0.4 

0.5 

0.4 

0.5 

0.4 

0.5 

0.5 

Clayey Silt/Silty Clay (ML) 
.Similarto above 
Clayey Silt/Silt (ML) 
Similar to above, except decrease in clay 

\ content 
23' 

Clayey Silt/Silt (ML) 
vSimilarto above 

•o .\y. 
. • I * ' - . * 

70 

Gravelly Sand (SW) 
Fine grain, loose, damp, brown, gravel 

\throughout 
Gravelly Sand (SW) 

^Similar to above 

70 Gravelly Sand (SW) 
Similar to above 

70 
Gravelly Sand (SW) 
Similar to above 

60 
Gravelly Sand (SW) 
Similar to above, moist to saturated at 
base 

60 
Gravelly Sand (SW) 
Fine to medium grain, loose to compact, 
saturated, brown 

60 
Gravelly Sand (SW) 
Similar to above, trace sandstone at base, 
very light reddish brown to tan 
Sand/Sandstone (SP/SS) 
Fine grain, compact, moist to saturated at 

\base, yellowish brown 

Sand/Sandstone (SP/SS) 
^Similar to above 

Total Depth = 41' BGL 

38' 
38' 6" 

41' 

CO 
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l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 81 °F) 

T o t a l D e p t h : 10' bgl 

G r o u n d W a t e r : Not Encountered 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5536.338 

S i te C o o r d i n a t e s : N 49728.414 

E 52880.733 

LOG OF BORING 
B o r i n g N o . : SWMU8-7 

S ta r t D a t e : 9/23/2008 

F i n i s h Da te : 9/23/2008 
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Sample Descr ipt ion 
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60 
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Ground Surface 
Silt (ML) 
Fine grain, loose, dry, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above, dry to damp 

Silt (ML) 
Similar to above 

Silt (ML) 
Fine grain, loose, damp, brown, trace sand 

Total Depth = 10' BGL 
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kClient: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-10 Interval (9/23/08, 80°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl ) : 5536.768 

Site Coordinates: N 49742.785 

E 52978.830 

LOG OF BORING 
Boring No.: SWMU8-8 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 

a. a> a 

Sampling 
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Sampie Description 
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0.5 

0.5 
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Silt (ML) 
Fine grain, loose, dry, brown 

50 
Silt (ML) 
Similar to above 

50 
Silt (ML) 
Similar to above 

60 
Silt (ML) 
Similar to above 

10-

12-

1 4 -

16-

18-
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2 2 -

EB092308 

FB092308 

1430 

1445 

80 
Sandy Silt (ML) 
Fine grain, compact, dry, brown, very fine grain sand 

Total Depth = 10' BGL 
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(Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-10 Interval (9/23/08, 80°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. ms l ) : -

Elev., PAD (ft. msl ) : -

Elev., GL (ft. ms l ) : 5537.239 

Site Coordinates: N 49756.679 

E 53076.412 

LOG OF BORING 
Boring No.: SWMU8-9 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 
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Sample Description 
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0 - Ground Surface 
1515 

1530 

G/2V/ 
2E/2J 

G/2V/ 
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4 -

8 -

1 0 T 

12-

14-
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18-

0.6 
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0.6 

0.5 
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90 
Silt (ML) 
Very fine grain, loose to compact, dry, brown 

80 
Silt (ML) 
Similar to above 

80 
Silt (ML) 
Similar to above 

80 
Silt (ML) 
Similar to above 

- 6 

80 
Clayey Silt (ML) 
Very fine grain, compact, damp, brown 

- 8 

Total Depth = 10' BGL 
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C l i e n t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME75 

D r i l l i n g M e t h o d : Hollow-Stem Auger 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 80°F) 

T o t a l D e p t h : 10' bgl 

G r o u n d W a t e r : Not Encountered 

E lev . , T O C ( f t . m s l ) : -

E lev . , P A D ( f t . m s l ) : -

E lev . , G L ( f t . m s l ) : 5538.615 

S i te C o o r d i n a t e s : N 49661.599 

E 53076.420 

LOG OF BORING 
B o r i n g No . : SWMU8-10 

S ta r t Da te : 9/23/2008 

F i n i s h Da te : 9/23/2008 
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Sample Description 
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Ground Surface 
1545 
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1 0 -

12-
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18-
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90 

Silt (ML) 
Very fine grain, compact, dry, brown 

90 

Silt (ML) 
Similar to above, trace fine grain sand at base 

90 

Silt (ML) 
Similar to above 

90 

Silt (ML) 
Similar to above, damp 

90 

Silt (ML) 
Similar to above, trace calcareous 

Total Depth = 10' BGL 
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Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (9/23/08, 80°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl ) : -

Elev., GL (ft. msl ) : 5538.954 

Site Coordinates: N 49642.993 

E 52977.706 

LOG OF BORING 
Bor ing No.: SWMU8-11 

Start Date: 9/23/2008 

Finish Date: 9/23/2008 

Q. 
a> 
O 

Sampling 

CL 
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Sample Description 

CL 
CD 

Q 

2 -

4 -

- 0-
;0.5' 

= 1.5-
; 2' 

Ground Surface 
1610 

1620 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

0.5 

0.5 

0.4 

0.5 

0.5 

1 0 -

1 2 -

1 4 -

16-

18-

20-

2 2 -

90 
Silt (ML) 
Very fine grain, compact, dry, brown 

90 
Silt (ML) 
Similar to above, quartz grains random throughout at base 

90 
Silt (ML) 
Similar to above 

90 
Silt (ML) 
Similar to above 

90 
Silt (ML) 
Similar to above 

Total Depth = 10' BGL 
- 1 0 

-12 

-14 

-16 

-18 

-20 

- 2 2 
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aajDC 
WELL CONSTRUCTION 

4> •.Client: Western Refining Southwest, Inc. 

S i te : SWMU Group #2, Bloomfield Refinery 

J o b No.: 354 - Bloomfield, NM 

Geo log is t : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Drill ing R ig : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/23/08, 80°F); 10-41.5 Interval (9/24/08, (10-28) 60°F, (28-30) 66°F, (30-39) 70°F). 

T o t a l D e p t h : 41.5' bgl 

G r o u n d W a t e r : Not Encountered 

E l e v . , T O C (ft. m s l ) : 5541.322 

Elev . , P A D ( f t . m s l ) : 5538.7 

E lev . , G L ( f t . m s l ) : 5538.46 

Site C o o r d i n a t e s : 

N 49628.129 E 52879.301 

W e l l N o . : MW-53 (SWMU8-12) 

S ta r t D a t e : 9/23/2008 

F i n i s h Da te : 9/24/2008 

CL 
CU 

Q 

Sampling 

CL 
CU 
Q 
fl> 
CL 

E 
ra 
CO 

E CL 
ra 
CO I 

c 
o 

2 

ra 
CO 

o 
CL 
n 
> 
o 

Is 
Ss 

CO 
CO 
« 
o 
CO 
o 
co 
=3 

£* 
cu 
> 
o 
o 
cu cc 

Sample Description Completion Results 

- 2 -

2 -

4 -

-0-
0.5' 

1.5-
-2' 

1630 

1645 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

Ground Surface 

8 -

10-E 

12-

14-E 

16-

1 8 -

20^ 

0.5 

0.5 

0.5 

0.4 

0.5 

0.1 

0.0 

0.0 

0.1 

0.0 

0.1 

70 
Silt (ML) 
Very fine grain, compact, dry, brown 

70 
Si l t (ML) 
Similar to above 

70 
Si l t (ML) 
Similar to above 

90 
Silt (ML) 
Similar to above, damp, trace quartz sand 

90 
Sil t (ML) 
Similar to above 

90 

90 

Sandy Silt (ML) 
Very fine grain, compact, dry, brown, with 
fine grain sand 

Sandy Sil t (ML) 
Similar to above 

90 
Sandy Sil t (ML) 
Similar to above 

90 

90 

Clayey Si l t (ML) 
Very fine grain, compact, dry, brown, 
calcareous 

Clayey Silt (ML) 
Similar to above 

100 
Sandy Silt (ML) 
Very fine grain, compact to loose, dry, 
brown, with fine grain sand 

RPS JDC, Inc. 
3833 S. Staples, Suite N-229 
Corpus Christi, Texas 78411 

Sheet: 1 of 2 361/855-7335 
361/855-7410 fax 



WELL CONSTRUCTION 

4> Total Depth: 41.5' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl) : 5541.322 

Elev., PAD (ft. msl) : 5538.7 

Elev., GL (ft. msl) : 5538.46 

Site Coordinates: 

N 49628.129 E 52879.301 

Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments: 0-10 Interval (9/23/08, 80°F); 10-41.5 Interval (9/24/08, (10-28) 60°F, (28-30) 66°F, (30-39) 70°F). 

Well No.: MW-53 (SWMU8-12) 

Start Date: 9/23/2008 

Finish Date: 9/24/2008 

Q 

Sampling 
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ro E 
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cr 
cu 
> 
o 
u 
cu 
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Sample Description Completion Results 

2 3 -

2 5 -

27-

2 9 -

31-

3 3 -

3 5 -

37-

39^ 

4 1 -

43 

fl 45-

37-
38.5' 

1430 G/2V/ 
2E/2J 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

100 
Sandy Silt (ML) 
Similar to above 

100 
Sandy Silt (ML) 
Similar to above, damp, calcareous 

22' 

25' 

70 
Silty Sand/Gravelly Sand (SM/SW) 
Fine grain, loose, dry, light brown to 
brown, gravelly at base 

V. B V 
60 

Gravelly Sand (SW) 
Similar to above 

•o • ) 
50 

Gravelly Sand/Sandy Gravel (SW) 
Similar to above, cobble size 

60 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above 

10 
Gravelly Sand/Sandy Gravel (SW) 
Similar to above 

20 Gravelly Sand (SW) 
Similar to above 

90 

90 

90 

Clayey Sand (SC) 
Fine to medium grain, compact, moist to 

\very moist, yellowish brown 
Sand/Sandstone (SP/SS) 
Fine grain, very dense, dry, light brown to 

\reddish brown 
Clayey Sand (SC) 
Fine grained, very dense, damp, greenish 

Way 
Total Depth = 41.5' BGL 

40' 
40' 6" 

41.5' 
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.Client: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampling Method: Split Spoon 

Comments: 0-17 Interval (9/28/08, 83°F). Temporary well set from 12' to 17' bgl. 

Total Depth: 17' bgl 

Ground Water: Saturated @ 15' bgl 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl ) : -

Elev., G L ( f t . msl ) : 5516.780 

Site Coordinates: N 50121.100 

E 53104.268 

LOG OF BORING 
Bor ing No.: SWMU9-1 

Start Date: 9/28/2008 

Finish Date: 9/28/2008 

CL 
V 

Q 

Sampling 

a 
a> 
a 
a> 
CL 
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- 0-
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Sample Description 

Ground Surface 

2 -

1545 

1600 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

« 

6 -
1645 

G/2V/ 
2E/2J 

• 

10-

1 2 -

14-E 

16-E 

18-

20-

22-

0.3 

0.3 

0.5 

0.3 

0.2 

0.3 

0.4 

"14.5-
- 15' 

1700 G/2V/ 
2E/2J 

100 

100 

Silt (ML) 
Very fine grain, compact to loose, dry, brown 
Silt (ML) 
Similar to above 

100 

60 

Silt (ML) 
Similar to above, damp, trace clumps of sulphur, odor 
Silt (ML) 
Similar to above, trace clumps of sulphur and fine grain red material, 

vodor 
60 

60 

Silt (ML) 
Very fine grain, loose to compact, sulphur clumps present, damp, 
odor 
Silt (ML) 
Very fine grain, compact, damp, brown, no odor 

70 

Silt (ML) 
Similar to above 

70 

Silt (ML) 
Similar to above, trace fine grain sand, damp to moist 

90 
Sandstone (SS) 
Friable, damp to moist, no odor, greenish gray, trace sand and gravel 
at the top 

Total Depth = 17' BGL 

- 2 2 
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l ient: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Dril ler: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-10 Interval (9/26/08, 66°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl ) : 5527.534 

Site Coordinates: N 49534.029 

E 50237.472 

LOG OF BORING 
Bor ing No.: SWMU18-1 

Start Date: 9/26/2008 

Finish Date: 9/26/2008 

CL 
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Sampling 
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Sample Description 

CL 

Q 

0 T = 0-
:0.5' 

= 1.5-
: 2' 

0800 

0815 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

4 -

10-

12-

14-

16-

18-

20 ~z 

22-

0.1 

0.1 

0.1 

0.1 

0.1 

80 

50 

60 

80 

90 

Ground Surface 
Clayey Silt/Gravel (ML) 
Very fine grain, compact, dry, brown 

Silt (ML) 
Very fine grain, compact, damp, brown 

Silt (ML) 
Similar to above 

Silt (ML) 
Similar to above, except trace of very fine grain sand 

Sandy Silt (ML) 
Very fine grain, compact, damp, brown 

Total Depth = 10' BGL 
-10 

-12 

- 1 4 

-16 

- 1 8 

-20 

r-22 
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WELL CONSTRUCTION 

0 (C l ien t : Western Refining Southwest, Inc. 

S i t e : SWMU Group #2, Bloomfield Refinery 

J o b N o . : 354 - Bloomfield, NM 

G e o l o g i s t : Tracy Payne 

Dr i l l e r : Enviro-Drill, Inc. 

D r i l l i n g R i g : CME 75 

D r i l l i n g M e t h o d : Hollow-Stem Auger/ODEX 

S a m p l i n g M e t h o d : Split Spoon 

C o m m e n t s : 0-10 Interval (9/26/08, 62°F); 10-38 Interval (10/15/08, (10-22) 65°F, (22-38) 62°F). 

T o t a l D e p t h : 38' bgl 

G r o u n d W a t e r : Saturated @ 30' bgl 

E lev . , T O C ( f t . m s l ) : 5530.077 

E lev . , P A D ( f t . m s l ) : 5527.564 

E lev . , G L ( f t . m s l ) : 5527.346 

S i t e C o o r d i n a t e s : 

N 49528.406 E 50218.954 

W e l l N o . : MW-54 (SWMU18-2) 

S ta r t Da te : 9/26 & 10/15/2008 

F i n i s h Da te : 9/26 & 10/17/2008 

Q. 
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Sampling 

Q. 
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Sample Descr ipt ion Comple t ion Resul ts 

0 -

2 - ^ 

4-

0830 

0845 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

Ground Surface 

6-i 

8 -

1 0 -

1 2 -

14-

1 6 -

18-

20 ~ 

:'18-
;20' 1630 G/2V/ 

2E/3J 

0.4 

0.4 

0.3 

0.4 

0.5 

0.3 

0.3 

0.3 

0.3 

15.5 

60 
Clayey Silt /Gravel (ML) 
Very fine grain, compact, dry, brown, slight 
black staining at 0-0.5' bgl, faint odor 

60 
Silt (ML) 
Very fine grain, compact, damp, brown 

70 
Si l t (ML) 
Similar to above 

80 
Si l t (ML) 
Similar to above, except trace of very fine 
grain sand 

80 
Sandy Sil t (ML) 
Very fine grain, compact, damp, brown 

90 
Sandy Silt/Silty Sand (MUSM) 
Similar to above, damp 

90 
Silty Sand (SM) 
Very fine grain, loose, damp, brown 

90 
Silty Sand (SM) 
Similar to above 

80 
Silty Sand (SM) 
Similar to above 

80 
Silty Sand (SM) 
Similar to above, damp, black 
discoloration, odor 

15' 7 

17' 9' 
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aajDc 
WELL CONSTRUCTION 

4r l ient: Western Refining Southwest, Inc. 

Site: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger/ODEX 

Sampl ing Method: Split Spoon 

Comments : 0-10 Interval (9/26/08, 62°F); 10-38 Interval (10/15/08, (10-22) 65°F, (22-38) 62°F). 

Total Depth: 38' bgl 

Ground Water: Saturated @ 30' bgl 

Elev., TOC (ft. msl ) : 5530.077 

Elev., PAD (ft. msl ) : 5527.564 

Elev., GL (ft. ms l ) : 5527.346 

Site Coordinates: 

N 49528.406 E 50218.954 

Well No.: MW-54 (SWMU18-2) 

Start Date: 9/26 & 10/15/2008 

Finish Date: 9/26 & 10/17/2008 
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Sample Description Completion Results 

22-

il 24 -E 

26 "E 

28-

30-

32-

34 -E 

36-

38-

40-

41 42-

:28-
129' 1645 G/2V/ 

2E/3J 

8.5 

12.9 

16.1 

58.5 

400 

60 

20 

40 

Gravelly Sand (SW) 
Fine to medium grain, loose, damp, gray, 
faint odor, gravel present throughout 
Gravelly Sand (SW) 

^Similar to above 
Gravelly Sand (SW) 

\Similarto above 

22' 

Gravelly Sand (SW) 
\Simi larto above 

40 Gravelly Sand (SW) 
Similar to above 

50 
Gravelly Sand (SW) 
Similar to above, moist to very moist at 29' 
bgl, hydrocarbon odor 

40 
Gravelly Sand (SW) 
Medium to coarse grain, loose, saturated, 
hydrocarbon odor, black 

50 
Gravelly Sand (SW) 
Similar to above, saturated, black, 
hydrocarbon odor 

60 

40 

Sand/Sandstone (SP/SS) 
Fine grain, compact, dense, moist to 
saturated, hydrocarbon odor, dark gray to 

\b lack 

Sand/Sandstone (SP/SS) 
Similar to above, becomes very dense, 

\ d a m p 

Total Depth = 38' BGL 

37' 
37' 6" 

38' 

ro 
lO 
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JDC 
•.Client: Western Refining Southwest, Inc. 

'S i te: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME 75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments: 0-4 Interval (9/26/08, 62°F); 4-10 Interval (9/26/08, 66°F) 

Total Depth: 10' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl) : -

Elev., GL (ft. msl) : 5527.678 

Site Coordinates: N 49515.333 

E 50239.867 

LOG OF BORING 
Boring No.: SWMU18-3 

Start Date: 9/26/2008 

Finish Date: 9/26/2008 

a. 
o 
Q 

Sampling 

Q. 
0) 
Q 
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Sample Description 

CL 
CO 

Q 

0 -

2 T 

i l 

10-

12-

14-E 

16-

18-

20 " i 

0 22-

0900 

0915 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

9' 
^-&Dup 

1015 G/2V/ 
2E/2J 

0.5 

0.6 

0.7 

0.8 

0.7 

0.6 

Ground Surface 

60 
Clayey Silt/Gravel (ML) 
Very fine grain, compact, brown to dark brown, faint odor 

80 

Clayey Silt/Gravel (ML) 
Similar to above, gray, trace sand, faint odor, gravelly, black coating 
on gravel 

100 
Clayey Silt (ML) 
Similar to above, gray grading to brown, no odor 

100 

100 

100 

100 

Clayey Silt (ML) 
^Very fine grain, compact, brown, damp, no odor 

Silt (ML) 
^Similar to above, no odor 

Silt (ML) 
"-^Similar to above, no odor 

- 6 

- 8 

Silt (ML) 
. Similar to above, no odor 

Total Depth = 10' BGL 

-10 

-12 

- 1 4 

-16 

- 1 £ 

-20 

-22 
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a JDC l ient: Western Refining Southwest, Inc. 

ite: SWMU Group #2, Bloomfield Refinery 

Job No.: 354 - Bloomfield, NM 

Geologist : Tracy Payne 

Driller: Enviro-Drill, Inc. 

Dri l l ing Rig: CME75 

Dri l l ing Method: Hollow-Stem Auger 

Sampl ing Method: Split Spoon 

Comments : 0-10.5 Interval (9/26/08, 75°F) 

Total Depth: 10.5' bgl 

Ground Water: Not Encountered 

Elev., TOC (ft. msl ) : -

Elev., PAD (ft. msl ) : -

Elev., GL (ft. msl ) : 5527.457 

Site Coordinates: N 49511.634 

E 50225.886 

LOG OF BORING 
Bor ing No.: SWMU18-4 

Start Date: 9/26/2008 

Finish Date: 9/26/2008 

a. 
o 
a 

Sampling 

Q. 
ai 
a 
o 
CL 
E 
ra 

CO 

l l 
I - o 
fl) c 
Q . « 
E c 
ro O 
CO O 
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CO 

CO 

Sample Description 

CL 
01 

a 

o-

2 -

- 0-
-0.5' 

-1.5-
- 2' 

4 -

6 -

10-

12-

14-

16-

18-

20 -E 

P̂̂ 22-

1100 

1115 

G/2V/ 
2E/2J 

G/2V/ 
2E/2J 

0.6 

0.7 

0.6 

Ground Surface 
Clayey Silt/Gravel (ML) 
Very fine grain, compact, dry, brown, no odor 
Clayey Silt (ML) 

X^Similar to above, damp 
Clayey Silt (ML) 

^ S i m i l a r to above 
Clayey Silt (ML) 

.Similarto above 
Silt (ML) 

vVery fine grain, compact to loose, damp, brown 
- 6 

Silt (ML) 
.Similar to above 
Silt (ML) 

.Similar to above 
Silt (ML) 

v Similar to above 
Silt (ML) 

^Similar to above 

Total Depth = 10.5' BGL 

- 1 0 

- 1 2 

- 1 4 

- 1 6 

- 1 8 

•20 

-22 
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Appendix C 

Landfill (SWMU No. 8) and Landfill Pond (SWMU No. 9) 
Historical Documentation 

l:\Projects\Westem Refining Company\GIANT\Bloornfield\NMED July 2007 OrdertGroup 2\lnv. Report\Gp 2 Site Inv Report.doc 



G A R D E R E <S W Y N N E 
A T T O R N E Y S A N D C O U N S E L O R S 

1 5 0 0 D I A M O N D S H A M R O C K T O W E R 
D A L L A S , T E X A S 7 S 2 0 1 

21 a • 9 7 9 • a s o o 

W R I T E R ' S D I R E C T D I A L N U M B E R 

T E L E C O P I E R 2 t d 9 7 9 4 6 6 

C A B L E : G A R W Y N 
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(214) 979-4569 

June 4, 1986 

Jame'k L. Turner, Esq. 
A s s i s t a n t Regional Counsel 
U.S. Environmental P r o t e c t i o n Agency 
Region VJk 
Inte r F i r s t S T w o B u i l d i n g 
1201 Elm Stfceet 
D a l l a s , TexaSx 75270 

Re: B l o o m f i e l d R e f i n i n g Company 
RCRA Docket No. VI-501-H; 
Consent Agreement and F i n a l Order 

Dear Jim: 

On May 20, 1986, I received your l e t t e r dated May 19, 1986 
which requested c e r t a i n i n f o r m a t i o n on sampling r e s u l t s 
submitted t o you and the New Mexico Environmental Improvement 
D i v i s i o n (NMEID) on February 13, 1986. You also requested a 
s t a t u s r e p o r t on performance items i n paragraphs 1 through 3 
( i n c l u d i n g subparagraphs) of the above-referenced order. The 
purpose of t h i s l e t t e r i s t o respond t o both requests. 

I n connection w i t h your questions about the sampling 
r e s u l t s , I am s u b m i t t i n g the attached l e t t e r from Mr. James E. 
Rumbo of Engineering-Science, the Company's t e c h n i c a l 
c o n s u l t a n t . This l e t t e r responds to a l l f i v e items l i s t e d i n 
your i n f o r m a t i o n request. 

I now t u r n t o the requested s t a t u s r e p o r t , based on 
i n f o r m a t i o n provided t o me by the Company. Our response focuses 
on those items which contemplate a f f i r m a t i v e performance on the 
p a r t of the Respondent. 

Paragraph 1 

The c i v i l p e n a l t y o f $5,700 has been p a i d . 



James L. Turner, Esq. 
June 4, 1986 
Page 2 

Paragraph 2C 

The API separator was thoroughly cleaned i n November 
1985. The material removed was handled and manifested as a 
hazardous waste. I t was transported to U.S. P o l l u t i o n Control, 
Inc.'s Grassy Mountain f a c i l i t y near Clive, Utah. On May 23, 
1986, the sludge l e v e l was 0.5 fe e t . 

Paragraph 2D 

The prescribed documentation i s available at the f a c i l i t y . 

Paragraph 2E 

Spent caustic i s removed from the e x i s t i n g spent caustic 
tank i n less than 90 days, and the standards established under 
40 C.F.R. 262.34, and i t s New Mexico equivalent are being 
observed. However, an e n t i r e l y new spent caustic tank system 
has been i n s t a l l e d to fu r t h e r comply with the repair and 
maintenance obligations of t h i s paragraph. I t includes a 
substantial concrete slab, containment dike, and new piping to 
insure that no discharge of caustic can occur. .This system i s 
scheduled to be operational by June 13, 1986. The e x i s t i n g 
system w i l l then be closed i n accordance with 40 C.F.R. 
§ 265.197 and i t s New Mexico equivalent. 

Paragraph 2F 

A l l of the material removed from the SOWP and NOWP i n 
October 1985 was properly handled as a hazardous waste. The 
required engineering c e r t i f i c a t i o n of removal w i l l be submitted 
in conjunction with the f i n a l closure plan. 

Paragraph 3 

The a c t i v i t i e s specified i n "A Sampling and Closure 
Proposal for the API Wastewater Ponds, L a n d f i l l , and L a n d f i l l 
Pond at the Bloomfield Refinery," attached to the above-
referenced order as Ex h i b i t B, have been completed. I n 
accordance with the order, the Company submitted a closure plan 
and proof of f i n a n c i a l r e s p o n s i b i l i t y on November 22, 1985. On 
February 13, 1986, the Company provided to EPA and NMEID copies 
of a n a l y t i c a l r e s u l t s and analysis, as contemplated i n Exhibit 
B and to supplement the November 22, 1985 closure plan. 
Following consultation with NMEID on the plan now before t h a t 
agency, the Company expects to f i n a l i z e the closure plan and 
move forward, as appropriate, on implementation. 
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I f you have any questions or would l i k e a d d i t i o n a l 
information, please contact me at your convenience. 

JFG:ta 
8711S 

Enclosures 

cc: Ms. Denise Fort 
Mr. Jack Ell v i n g e r 
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bcc: Mr. 
Mr. 

Harry 
Chris 

F. Mason 
Hawley 



ENGINEERING-SCIENCE 
2901 NORTH INTERREGIONAL • AUSTIN. TEXAS 7B722 • 512/477-9901 

CABLE ADDRESS: ENGINSCI 
TELEX: 77-6442 

June 2, 1986 

Mr. James L. Turner 
Assistant Regional Counsel 
U.S. EPA, Region VI 
I n t e r f i r s t Two Bui ld ing 
1201 Elm Street 
Dal las, TX 75270 

Re: Bloomfield Ref in ing Company, Inc . 
Gary Refining Corp. 

RCRA Docket No. VI-501-H; Consent Agreement and Final Order 

Dear Hr. Turner: 
Submit ted herewith is a response t o your l e t t e r dated 19 May 1986 t o 

Joe Guida. The subject of your l e t t e r was the resu l ts obtained from a 
sampling e f f o r t performed by ES personnel at the Bloomfield Refinery pur
suant t o meeting mutual ly agreed on s t i pu la t i ons of the consent agreement. 
You noted concerns expressed by the NMEID d i rec to r about the v a l i d i t y of 
sampling resu l ts and submitted a l i s t of f i ve requests fo r addi t ional data 

•which has been reproduced here f o r convenience: 

(1) A l i s t of the detect ion l i m i t s set fo r samples 51469-01 through 29, 
" Inorganic Parameters for Phenoi ics." 

(2) A d e s c r i p t i o n o f the protocol used to conduct sample analysis in a l l 
samples. 

(3) A comprehensive descr ip t ion of the QA/QC f o r obtaining a l l samples and 
conducting the laboratory analysis of them. 

(4) An explanat ion of how the detect ion l i m i t s were establ ished fo r the 
"Skinner Base/Neutral Organics" and why these f luc tua te from 400 to 
4,000 ug/kg in some cases. 

(5) A f a c i l i t y map de ta i l of the l a n d f i l l , l a n d f i l l pond, and north and 
south API pond areas, showing a l l sample l oca t ions . 

The f i e l d sampling e f f o r t was designed, planned, and executed care
f u l l y to provide representat ive samples from the areas of i n t e r e s t . The 
laboratory employed on the pro ject performed s ta te -o f - t he -a r t analyses of 
the samples and reported resul ts in report form. Any "absence of compounds 
that would normally be present at a re f i ne ry " is l i k e l y t o represent a lack 

OFFICES IN PRINCIPAL CITIES 
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of compounds in the material tha t was sampled rather than de f i c ien t sam
p l ing or laboratory technique. 

A revised report submitted by the contract laboratory is included in 
t h i s submittal and should adequately address the f i r s t two requests fo r 
in fo rmat ion . Pages 7 and 8 of the report should s a t i s f y request number 1 . 
The ana ly t i ca l methodology section (pages 18-20) should s a t i s f y request 
number 2 . 

QA/QC procedures f o r the sampling e f f o r t were fol lowed for both the 
local sampling s i t es and sampling equipment. Transport of samples t o the 
laboratory was made in a t ime ly and secure manner. In the case of the API 
ponds, the sampling locat ions w i t h i n each pond were f i r s t cleaned wi th a 
series of washes cons is t ing of ( in chronological order) alconox soap so lu 
t i o n , deionized water , methanol, and deionized water. Clean sampling 
equipment was u t i l i z e d t o extract and store samples. A f te r each sample 
c o l l e c t i o n in a l l sampling areas, equipment was washed thoroughly using the 
same ser ies of washes mentioned above. Samples were placed in the appro
p r ia te containers and i n d i v i d u a l l y enclosed in Z ip- loc bags and stored 
in ice in a coo le r . The cooler was sent t o the contract laboratory v ia 
Federal Express u t i l i z i n g standard chain-of-custody procedures. 

Qua l i t y cont ro l measures u t i l i z e d by the laboratory have been enumer
ated in previously submitted informat ion but have been re i te ra ted here for 
completeness: 

"A method blank was analyzed da i l y to determine any i n t e r 
ferences in the system. Four samples were spiked with known 
amounts of the targeted compounds to determine the percent recov
e r y . One of the samples was run in dup l i ca te . Al l the resul ts 
of the above were s a t i s f a c t o r y . 

In add i t i on t o the above c o n t r o l s , a l l standards, samples, 
and blanks were analyzed wi th an in te rna l standard present to 
ensure consistency in the system." 

With regard t o request number 4 , detect ion l i m i t s are obviously based 
on a l abo ra to ry ' s a b i l i t y to detect concentrat ions of a substance of i n 
te res t using a selected laboratory techn ique. Some compounds are harder t o 
detect than others due t o the compound's inherent cha rac te r i s t i cs ( e . g . , 
molecular weight , p o l a r i t y ) and the r e l a t i v e degree t o which other com
pounds i n t e r f e re w i th i n te rp re ta t i on of resu l t s ( in the case of GC/MS). 
For example, in the laboratory report submitted fo r BRC, the detect ion 
l i m i t f o r benzidine i s l i s t e d t o be 4,000 ug/kg compared wi th anthracene 
having a detect ion l i m i t of 400 ug /kg . In t h i s example, benzidine is 
harder t o detect than anthracene, and the detect ion l i m i t f o r benzidine i s 
therefore higher than the detect ion l i m i t f o r anthracene. I t should also 
be noted tha t the de tec t ion l i m i t s u t i l i z e d f o r analysis are t yp i ca l of the 
ana ly t ica l methods spec i f ied and are comparable to the ana ly t i ca l detect ion 
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limits for the same and similar compounds in soils analyzed under EPA's 
Contract Laboratory Program. 

Figures 1 through 4 depict a f a c i l i t y map with details of sampling 
areas as solicited in request number 5. The specific sampling sites within 
the landfill area were not defined, however, due to the lack of a specific 
area with which to reference the sample locations. During the sampling 
effort, the area of the landfill observed to be contaminated was irregu
larly shaped and inconsistent in areal extent with the land area depicted 
on earlier facility plans. For this reason, that portion of the landfill 
area appearing to have some contamination was selected for sampling and 
divided into quadrants. The midpoint of each quadrant (selected by eye) 
was then sampled. Distances between sampling sites were measured with a 
tape and ranged from 25 to 65 feet. An approximation of the sampling area 
within the landfill has been shown on Figure 1. 

I trust that the above information is sufficient to answer any ques
tions you may have. I f you have any additional questions, please do not 
hesitate to cal 1. 

Enclosures 
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Rocky Mountain Analytical Laboratory 

I . INTRODUCTION 

On October 19, 1985 Rocky Mountain Analytical Laboratory received 

29 soil samples from Bloomfield Refining Company, collected by 

Engineering Science. The analyses performed on these samples have been 

categorized as follows: 

o Analyses for Appendix VIII organic constituents, and 

o Analyses for selected constituents and phenoiics. 

Appendix VIII Constituents 

The analytical parameters selected were based on recent 

communication with EPA concerning RCRA monitoring requirements for 

petroleum companies. The parameters selected were based on a subset of 

Appendix VIII hazardous constituents commonly referred to as the "Skinner" 

list. Communications from EPA in late 1984 contained various versions of 

this list. During this time RMAL, under contract to the American 

Petroleum Institute, performed several studies evaluating analytical 

methods proposed for measuring the constituents in these various lists. 

Due in part to efforts by RMAL and others, the EPA in early 1985 revised 

this list. The documents which were used by RMAL in defining the 

analytical parameters are listed in a bibliography at the end of this 

. report. This list, as revised, contains 46 organic compounds and is 

presented in Table 1. The organic compounds are further subdivided into 

volatile and semivolatile (extractable) compounds. 

Additional Tests 

In addition to the tests for the f u l l "Skinner" list, some samples were 

analyzed only for a specific subset of this list. The subset was benzene, 

toluene, xylene, lead, chromium and total phenoiics. 

All samples were shipped by air freight to RMAL's Denver, Colorado 

laboratory. Each sample was assigned a unique RMAL sample number as 

shown in the enclosed Sample Description Information sheet. These sample 

numbers were used throughout the project to track and control the 

analytical work and are used in this document for reporting the results 

from each analyses. 

1 



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

for 

Engineering Science - Bloomfield Refining Company 

RMA Sample No. Sample Description Sample Type Date Sampled Date Received 

51469-01 L l fc L2, 0-6" Soil 10/16/85 10/19/85 
Quadrant #1 - Landf i l l 

51469-02 L3 & L4, 6-12" Soil 10/16/85 10/19/85 
Quadrant #1 - Landfi l l 

10/19/85 

51469-03 L5 fc L6, 0-6" Soil 10/16/85 10/19/85 
Quadrant #2 - Landf i l l 

10/19/85 

51469-04 L7 & L8, 6-12" Soil 10/16/85 10/19/85 
Quadrant #2 - Landf i l l 

10/19/85 

51469-05 L9 & L10, 0-6" Soil 10/16/85 10/19/85 
Quadrant #3 - Landf i l l 

10/19/85 

51469-06 L i l & L12 t 6-12" Soil 10/16/85 10/19/85 
Quadrant #3 - Landf i l l 

10/19/85 

51469-07 L13 & L14, 0-6" Soil 10/16/85 10/19/85 
Quadrant #4 - Landf i l l 

10/19/85 

51469-08 L15 & L16, 6-12" Soil 10/16/85 10/19/85 
Quadrant #4 - Landf i l l 

10/19/85 

51469-09 LP1 fc LP2, 0-6" Soil 10/16/85 10/19/85 
Points 1 fc 2 <a Landf i l l Pond 

10/19/85 

51469-10 LP3 & LP4, 6-12" Soil 10/16/85 10/19/85 
Points 1 & 2 @. Landf i l l Pond 

10/19/85 

51469-11 LP5 & LP6, 0-6" Soil 10/16/85 10/19/85 
Points 3 & 4 @. Landf i l l Pond 

10/19/85 

51469-12 LP7 & LP8, 6-12" Soil 10/16/85 10/19/85 
Points 3 & 4 <§. Landf i l l Pond 

10/19/85 

51469-13 LP9 & LP10, 0-6" Soil 10/16/85 10/19/85 
Points 5 & 6 @ Landf i l l Pond 

10/19/85 

51469-14 LP11 & LP12, 6-12" Soil 10/16/85 10/19/85 
Points 5 & 6 @ Landf i l l Pond 

10/19/85 

51469-15 LP13 & LP14, 0-6" Soil 10/16/85 10/19/85 
S. Evaporation Pond - Landf i l l Pond 

10/19/85 

51469-16 MSI fc MS2, Mystery Sample Soil 10/16/85 10/19/85 
51469-17 APS1 & APS2, 0-6" Soil 10/15/85 10/19/85 

NE & SE of South API Pond 
10/19/85 

51469-18 APS3 & APS4, 6-12" Soil 10/15/85 10/19/85 
NE & SE of South API Pond 

10/19/85 

51469-19 APS5 fc APS6, 0-6" Soil 10/15/85 10/19/85 
N & S of South API Pond 

10/19/85 

51469-20 APS7 & APS8, 6-12" Soil 10/15/85 10/19/85 
N & S of South API Pond 

2 



Rocky Mountain Analytical Laboratory 

SAMPLE DESCRIPTION INFORMATION 

fOF 

Engineering Science - Bloomfield Refining Company 

(Continued) 

RMA Sample No. Sample Description Sample Type Date Sampled Date Received 

51469-21 APS9 & APS10, 0-6" Soil 10/15/85 10/19/85 
NW & SW of South API Pond 

51469-22 APS11 & APS12, 6-12" Soil 10/15/85 10/19/85 
NW <5c SW of South API Pond 

51469-23 APS13, 0-6" Soil 10/15/85 10/19/85 
SE near influent S. API Pond 

10/19/85 

51469-24 APN1 & APN2, 0-6" Soil 10/15/85 10/19/85 
NE & SE of North API Pond 

10/19/85 

51469-25 APN3 & APN4, 6-12" Soil 10/15/85 10/19/85 
NE & SE of North API Pond 

10/19/85 

51469-26 APN5 & APN6, 0-6" SoU 10/15/85 10/19/85 
N & S of North API Pond 

51469-27 APN7 & APN8, 6-12" SoU 10/15/85 10/19/85 
N & S of North API Pond 

10/19/85 

51469-28 APN9 & APN10, 0-6" Soil 10/15/85 10/19/85 
NW & SW of Nor th API Pond 

51469-29 APN11 & APN12, 6-12" Soil 10/15/85 10/19/85 
NW & SW of North API Pond 

May 28, 1986 
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Rocky Mountain Analytical Laboratory 

TABLE 1. APPENDIX Vffl HAZARDOUS CONSTITUENT SUBSET 
FOR PETROLEUM REFINERY STUDIES* 

Volatile Organics Base/Neutral Organics (Cont.) 

Benzene 

Carbon Disulfide 

Chlorobenzene 

Chloroform 

1,2-Dibromoethane 

1,2-Diehloroe thane 

1,4-Dioxane 

Methyl ethyl ketone 

Styrene 

Ethyl Benzene 

Toluene 

Xylenes 

Xylenes, m 

Xylenes, o & p 

Base/Neutral Organics 

Dichlorobenzenes 

o-Dichlorobenzene 

m-Dichlorobenzene 

p-Dichlorobenzene 

Diethyl phthalate 

7,12-Dimethylbenz(a)anthracene 

Dimethyl phthalate 

Di-n-octyl phthalate 

Fluoranthene 

Indene 

Methyl chrysene 

1-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Pyridine 

Quinoline 

Acid Organics Anthracene 

Benz(a)anthracene 

Benzo(b)fluoranthene 

Benzo(j)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Bis(2-ethylhexyl)phthalate 

Butyl benzyl phthalate 

Chrysene 

D3benz(a,h)acridine 

Dibenz(a,h)anthraeene 

Di-n-butyl phthalate 

•"Petitions to Delist Hazardous Wastes, A Guidance Manual," EPA/530-SW-85-003 Aoril 
1985. ' v * 

Benzenethiol 

Cresols 

o-Cresol 

p&rn-Cresol 

2,4-Dimethylphenol 

2,4-Dinitrophenol 

4-Nitrophenol 

Phenol 

4 



Rocky Mountain Analytical Laboratory 

EL RESULTS 

The analytical results are presented in the data tables in this section. The data are 

organized into the tables described below: 

o Phenoiics, 

o Total Chromium and Lead, 

o Skinner Volatile Organics, 

o Skinner Base/Neutral Organics, 

o Skinner Acid Organics, and 

o Volatile Aromatics. 

For each of the parameters in the phenoiics and the metals tables, the result and 

detection limit is present for each sample. The term ND is used to indicate the 

parameter was not detected at the detection l imi t shown. 

The term BDL (Below Detection Limit) is used in the skinner organic results tables 

to indicate that the compound is not present at the detection limit shown. The detection 

limits for the Appendix VIII organic compounds were obtained from a study of the 

analytical methods performed by RMAL under contract to the American Petroleum 

Institute (API) 1. Analytical standards are not available for three compounds. These 

compounds cannot be measured; they have been listed in the results tables and have been 

footnoted to show that standards were not available. 

As explained in more detail in the analytical methodology section, the samples 

were screened prior to analysis in order to optimize the detection l imit for each sample 

and minimize instrumental problems associated with analyzing samples containing 

1"Recovery and Detection Limits of Organic Compounds in Petroleum Refinery Wastes", 
January 25, 1985. 

5 



Rocky Mountain Analytical Laboraton 

relatively high concentrations. This process resulted in high dilutions for several samples 

containing high concentrations of the target compounds. For these samples, the 

detection limits for compounds not detected are proportionately high. Also, the 

compounds which were reported close to (less than two times) the detection limits may 

be suspect. 
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ANALYTICAL RESULTS 

for 

Engineering Science - Bloomfield Refining Company 

PERCENT MOISTURE 

Sample Number Percent Moisture 

51469-01 496 

51469-02 5% 

51469-03 4% 

51469-04 3% 

51469-05 3% 

51469-06 3% 

51469-07 6% 

51469-08 496 

51469-09 23% 

51469-10 1496 

51469-11 1896 

51469-12 1396 

51469-13 22% 

51469-14 1496 

51469-15 28% 

Sample Number Percent Moisture 

51469-16 4% 

51469-17 9% 

51469-18 10% 

51469-19 10% 

51469-20 8% 

51469-21 6% 

51469-22 6% 

51469-23 8% 

51469-24 5% 

51469-25 596 

51469-26 7% 

51469-27 5% 

51469-28 4% 

51469-29 4% 

13 
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Rocky Mountain Analytical Laboratory 

DL ANALYTICAL METHODOLOGY 

The methods for the metals and organic compounds were derived from three 

sources of EPA methods,- 1) the methods promulgated in 40 CFR 136 for priority 

pollutants, 2) the methods published in SW-846 and 3) methods developed by the EPA-

EMSL/LV for Superfund investigations, as well as several documents published by the 

EPA and RMAL in 1984 and 1985. These methods all use the same generic technology as 

summarized below: 

o Metals, acid digestion followed by analysis by ICP supported by graphite 

furnace AA, 

o Volatile Organics, purge and trap GC/MS, and 

o Semivolatile (base/neutral and acid) organics, solvent extraction followed by 

capillary column GC/MS. 

The EPA (40 CFR 136, SW-846 and Superfund) methods were, to a large degree, 

developed and validated lo determine the priority pollutants in a broad spectrum of 

environmental samples. Between October 1983 and July 1985 the EPA released three 

methods manuals and a "Guidance Manual" which were compendiums of modified SW-846 

methods specifically adapted for the analysis of Appendix VIII constituents in petroleum 

refining wastes (not water samples). The most useful of these documents was an 

October, 1984 draft methods manual which unfortunately was never formally distributed 

by EPA, apparently in order to avoid a conflict with a proposed rule in the October 1, 

1984 Federal Register. However, even this document (as discussed by an RMAL review 

for API in December, 1984) lacked many important details that are critical to the 

successful analysis of environmental samples impacted by petroleum refineries. 

Thus, although the methods used by RMAL were based on these various EPA 

documents, the actual details of each method were implemented by RMAL as explained 

in more detail below. The various documents which were used to establish RMAL's 

approach are listed in a bibliography. The discussion below references method numbers 

in SW-846. However, it should be noted that several different versions of these methods 

are cited in the various EPA documents. In addition to the documents listed in the 

bibliography, RMAL has continued a dialogue through phone conversations and meetings 

with EPA/OSW to ensure that this approach is in line with the Agency's expectations. 

Much of RMAL's approach is being incorporated in pending Agency promulgations. 

17 



Rocky Mountain Analytical Laboratory 

Total Metals 

Metals were determined using inductively coupled plasma-atomic emission 

spectroscopy (ICP). Prior to analysis, the samples were prepared using Method 3050. 

The ICP was preprogrammed to perform off peak background correction on both the high 

and low wavelength sides of the analytical peaks of interest as appropriate. One hundred 

inter ele mental corrections were also automatically applied to the analysis. A matrix 

spike is analyzed as a quality control check for the ICP analyses. 

Skinner Volatile Organics 

Volatile organic compounds were determined by purge and trap gas chromato-

graphy/mass spectrometry (GC/MS) using Method 8240 with the appropriate sample 

introduction procedure. The appropriate procedure was determined using a screening 

procedure consisting of a liquid-liquid extraction with hexadecane followed by direct 

injection of an aliquot of the extract into a gas chromatograph with flame ionization 

detection (GC/FID). Al l volatile samples were screened in this way before GC/MS 

analysis. The GC/FID screening results were evaluated to determine the amount of 

sample to use that provides the lowest detection limits possible without overloading the 

GC/MS system. 

Skinner Semivolatile Organics 

Semivolatile organics were determined by capillary column GC/MS using SW-846 

Method 8270. Soil samples were extracted using SW-846 Sonication Method 3550. After 

extraction, the samples were subjected to Method 3530 to separate the extract into 

acidic and basic fractions. The basic fraction was then cleaned up using Method 3570 to 

generate aliphatic and aromatic fractions. GC/MS analyses were then performed on the 

acidic and aromatic fractions. 

Identification and quantitation of the target compounds determined by GC/MS were 

performed according to the process described in Methods 8240 and 8270. In summary, 

this process has the following features: 

o Multipoint calibration for each compound to establish instrument response 

using multiple internal standards, 

18 



Rocky Mountain Analytical Laborator 

o Identification of compounds using a computerized reverse search with 

selected key fragment ions, and 

o Quantitation using the previously determined response factors. 

Volatile Aromatics 

The samples were analyzed for benzene, ethyl benzene, toluene, and xylenes using 

purge and trap methodology to extract and concentrate the volatile compounds. The 

samples were desorbed into a gas chromatograph equipped with a photoionization 

detector (P.I.D.). Identification and quantitation were determined using internal and 

external standards. 

Phenoiics 

Phenoiics were determined colorimetrically using SW-846 Method 9065. 
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Rocky Mountain Analytical Laboratory 

BD3LIOGRAPHY 

A. Documents Pertaining to Appendix VIII Constituents 

1) January, 1984 letter form Myles Morse pertaining to delisting petitions as well as land 
treatment demonstrations, including sampling procedures and data requirements. 

2) March, 1984 letter to delisting petitioners from Barbara Bush revising target 
parameters. 

3) April, 1984 memo from John Skinner to Permit Branch Chiefs concerning land 
treatment containing target parameters and analytical methods. 

4) May, 1984 memo from John Skinner clarifying previous memo. 

5) September, 1984 letter to Petitioners from Barbara Bush distributing Refinery 
Handbook. 

6) November, 1984 letter from Eileen Claussen to all delisting petitioners describing 
new RCRA requirements. 

7) May 3, 1985 RMAL Memo. 

8) January 8, 1985 RMAL letter to Eileen Claussen, EPA-OSW. 

B. Documents Pertaining to Analytical Methods 

1) "Handbook for the Analysis of Petroleum Refinery Residuals and Waste", October,^ 
1984 - prepared by Radian Corporation for EPA/OSW. 

2) "Evaluation of the Applicability of the SW-846 Manual To Support Al l RCRA Subtitle 
C Testing", December 20, 1984 - prepared by Rocky Mountain Analytical Laboratory 
for API. 

3) "Comments on the 'Handbook for the Analysis of Petroleum Refinery Residuals and 
Waste, October, 1984"*, December 12, 1984 - prepared by Rocky Mountain Analytical 
Laboratory for API. 

4) "Comments on the 'Handbook for the Analysis of Petroleum Refinery Residuals and 
Waste, April 2, 1984", August 15, 1984 - prepared by Rocky Mountain Analytical 
Laboratory for API. 

5) "Handbook for the Analysis of Petroleum Refinery Residuals and Waste", April 2, 
1984 - prepared by S-Cubed for EPA/OSW. 

6) EPA document "Guidance for the Analysis of Refinery Wastes", July 5, 1985. 

7) "Recovery and Detection Limits of Organic Compounds in Petroleum Refinery 
Wastes", January 25, 1985. 

8) SW-846 - "Test Methods for Evaluating Solid Waste, Physical Chemical Methods" 
USEPA, 2nd Edition, 1982. 

9) 40CFR136 - "Guidelines Establishing Test Procedures for the Analysis of Pollutants 
Under the Clean Water Act." 
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State of New Mexico 

ENVIRONMENT DEPARTMENT 
Harold Runnels Building 

1190 St. Francis Drive, P.O. Box 26110 
Santa Fe, New Mexico 87502 

(505) 827-2850 
JUDITH U. ESJPJZNOSA 

SECRETARY 

BRUCE KING SONCURSY 

DEPUTY SECRET Y GOVERNOR 

CERTIFIED HAIL 
RETURN RECEIPT REQUESTED 

Janua ry 25 , 1994 

M r . D a v i d Roder i ck , R e f i n e r y Manager 
B l o o m f i e l d R e f i n i n g Company 
P .O. Box 159 

B l o o m f i e l d , New Mexico 87413 

Dear M r . Rode r i ck : 
RE: B l o o m f i e l d R e f i n i n g Company L a n d f i l l Pond C l o s u r e P l a n 

A p p r o v a l (EPA I . D . No. NMD089416416) 

The New Mexico Environment Department (NMED) hereby approves t h e 
c l o s u r e p l a n f o r the B l o o m f i e l d R e f i n i n g Company (BRC) l a n d f i l l 
pond l o c a t e d near B l o o m f i e l d , New Mexico . The approved p l a n f o r 
t h e l a n d f i l l pond i s c o n t a i n e d i n t h e document e n t i t l e d , " F i n a l 
C l o s u r e P l a n f o r t he API Wastewater Ponds, L a n d f i l l , and L a n d f i l l 
Pond a t t h e B l o o m f i e l d R e f i n e r y " da ted J u l y 19 86. The e f f e c t i v e 
d a t e o f t h e c l o s u r e p l a n a p p r o v a l i s t h e date you r e c e i v e t h i s 
l e t t e r . 

The Hazardous and R a d i o a c t i v e M a t e r i a l s Bureau (HRMB) o f t h e NMED 
r e l e a s e d t h e proposed c l o s u r e p l a n and a s s o c i a t e d documents f o r a 
t h i r t y (30) day p u b l i c comment p e r i o d w h i c h r a n f r o m December 10 , 
1993, t h r o u g h January 9, 1994- The HRMB r e c e i v e d one w r i t t e n 
comment d u r i n g t h e p u b l i c n o t i c e p e r i o d . A copy o f t h e comment i s 
e n c l o s e d f o r your i n f o r m a t i o n . The recommendation s t a t e d i n t h e 
comment t h a t BRC take measures t o p r e v e n t wate r f r o m p o n d i n g i n 
t h i s s i t e f o r extended p e r i o d s o f t i m e does no t r e q u i r e a change 
i n t h e f i n a l approved c l o s u r e p l a n . Thus, no changes were made t o 
t h e p roposed c l o s u r e p l a n i n f i n a l i z i n g our a p p r o v a l . No 
a d d i t i o n a l c l o s u r e a c t i v i t i e s a r e r e q u i r e d t o demons t ra te c l e a n 
c l o s u r e o f t h e s i t e . 



Mr. D a v i d R o d e r i c k 
Page 2 
Janua ry 25 , 1994 

P lease c o n t a c t Marc Sides o f my s t a f f a t (505) 827-4308 i f you have 
any q u e s t i o n s 

Sincerely, , 

K a t h l e e n M. S i s n e r o s , ^ D i r e c t o r 
Water and Waste Management D i v i s i o n 

E n c l o s u r e 

cc: David N e l e i g h , EPA P e r m i t s 
Greg Lyssy, EPA Enforcement 
Mark W i l s o n , US F i s h and W i l d l i f e 
B e n i t o Garcia, HRMB 
Barbara Hoditschek, HRMB 
Marc Sides, HRMB 
F i l e - Red 
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Appendix D 

Photographs 

Ujdc-aus-fp1\Data\Projects\Westem Refining Company\GIANT\Bloomfield\NMED July 2007 OrdertGroup 2\lnv. Report\Gp 2 Site Inv Report.doc 



HHnHHI^ilflHHHHHliHHHHI^-^HHHH 
North Bone Yard (SWMU No. 2) 

Looking West at staging area for empty drums. 

North Bone Yard 
Looking northwest from center 



North Bone Yard (SWMU No. 2) 
Empty drums being loaded for transport. 

North Bone Yard 
MW-1 



North Bone yard 
Scrap metal storage area. 

Looking to southeast across landfill 



Landfill 
Looking south from Northwest corner. 

Landfill 
Looking southeast across landfill area. 



Landfill 
Looking east across landfill, MW-8 off to left. 

Landfill 
CloseupofMW-8. 



Spray Irrigation Area (SWMU No. 11) 
Looking to southeast across former irrigation area. 

Warehouse Yard (SWMU No. 18) 
Looking to north across former drum storage area. 
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Scot t C r o u c h 

From: Monzeglio, Hope, NMENV fhope.monzeglio@state.nm.us] 

Sent: Thursday, September 25, 2008 9:10 AM 

To: Scott Crouch; Randy Schmaltz 

Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 

Subject: RE: Western Refining GP 2 Investigation 

Scott 

You may continue with your proposed location and the ODEX method. 

Hope 

From: Scott Crouch [mailto:scrouch@jdconsult.com] 
Sent: Thursday, September 25, 2008 7:25 AM 
To: Monzeglio, Hope, NMENV; Randy Schmaltz 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 
Subject: RE: Western Refining GP 2 Investigation 

Hope: 

I am providing notice pursuant to Section VIII.A.3.a Drilling, that we have encountered problems, which 
require a change in the planned location for one of the monitoring wells and also a change in drilling 
methodology. The request to change the well location pertains to SWMU No. 8 Landfill. We have 
successfully collected the soil samples at the originally approved locations as shown on the attached 
map for SWMU No. 8. However, when we drilled deeper at the northern most of the two proposed 
monitoring well locations we encountered a water line. The water line has been isolated but I would like 
to move the monitoring well location approx. 40 feet due west to get beyond the impact of the water 
leak so that we can better determine when we hit the "true" top of saturation. I have marked the new 
location on the attached map. 

We drilled the second monitoring well location (southwest corner) in SWMU No. 8 and encountered 
very difficult conditions, which resulted in breaking all of the teeth off the lead auger and the auger 
flights actually began to peel off from the auger. I have attached a few photos. Photo # 964 shows the 
lead auger and you can see a nub on the left end where the teeth used to be. The driller has 
recommended that we utilize the ODEX method, which is discussed on page 93 ofthe Order 
(attached). I have discussed the options with the driller and they believe the ODEX method will allow 
us the best opportunity to collect soil samples as we advance the casing. 

Please contact me with any questions. We await your response so that we can move forward. 

Scott T. C r o u c h , P.G. 

RPS JDC 
404 Camp Craft Rd., Austin, TX 78746 
8 Office (512) 347-7588 S Direct (512) 879-6697 
B Cell (512) 297-3743 • Fax (512) 347-8243 
£3 crouchs@rpsqroup.com 

Before printing, think about the environment 

9/25/2008 
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For more information on our services - visit www.rpsgroup.com 
This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only. The contents are not to be 
disclosed to anyone other than the addressee. Unauthorised recipients are requested to preserve this confidentiality and to advise the sender 
immediately of any error in transmission. If you experience difficulty with opening any attachments to this message, or with sending a reply by email, 
please telephone on + 44-(0)1235 438151 or fax on + 44-(0)1235 438188. 

Any advice contained in this e-mail or any accompanying file attached hereto is for information purposes only. RPS do not take any responsibility for 
differences between the original and the transmission copy or any amendments made thereafter. If the addressee requires RPS to be responsible for 
the contents of this e-mail, RPS will be pleased to issue a signed hard copy of the document upon request. 

RPS Group Pic, company number. 208 7786 (England). Registered office: Centurion Court, 85 Milton Park Abingdon Oxfordshire OX14 4RY. 

RPS Group Pic web link: http://www.rpsqroup.com 

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Friday, June 13, 2008 10:15 AM 
To: Randy Schmaltz; Scott Crouch 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV 
Subject: Group 2 

Randy and Scott 

For general chemistry, do major cation/anions in addition to what is already listed in the work plan. Thanks 

Let me know if you have any questions. 

Hope 

Hope Monzeglio 
Environmental Specialist 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, BLDG 1 
Santa Fe NM 87505 
Phone: (505) 476-6045; Main No.: (505)-476-6000 
Fax: (505)-476-6060 
hope.monzeqlio(a).state. nm.us 

Websites: 
New Mexico Environment Department 
Hazardous Waste Bureau 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. — This email has been scanned by the Sybari - Antigen Email System. 

9/25/2008 
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This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. I f you are not the intended recipient, please contact the sender and destroy all copies of this 
message. — This email has been scanned by the Sybari - Antigen Email System. 

9/25/2008 
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Scott C r o u c h 

From: Monzeglio, Hope, NMENV [hope.monzeglio@state.nm.us] 

Sent: Wednesday, October 01, 2008 2:46 PM 

To: Scott Crouch; Randy Schmaltz 

Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 

Subject: RE: Western Refining GP 2 Investigation 

Scott 

That is fine. Just make sure the screen length is long enough that is crosses the water table and for the well to 
produce water for the collection of samples. 

Hope 

From: Scott Crouch [mailto:scrouch@jdconsult.com] 
Sent: Wednesday, October 01, 2008 1:34 PM 
To: Monzeglio, Hope, NMENV; Randy Schmaltz 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 
Subject: RE: Western Refining GP 2 Investigation 

Hope: 

In SWMU #2 (Bone Yard), we have encountered saturation at 14' below the land surface and the top of 
the Nacimiento Formation at 18'. We plan to drill another half foot allow for placement of 6" of filter 
pack sand beneath the screen. We originally specified 15' of screen to make sure we could cover the 
entire saturated thickness and any fluctuations in the water table. In this area, I would prefer to set only 
10' of screen (8' to 18') instead of extending the screen to within 3' ofthe land surface, which is what 
would occur if we set 15' of screen. The water table would have to rise more than 6' to rise above the 
top of the screen interval, which seems very unlikely in this location. I think a greater problem could 
potentially be from vertical infiltration from the surface if there were to be any surface spills. 

We have two new wells planned in this area and I assume there will be similar conditions at both 
locations unless the top of the Nacimiento is eroded significantly at the other well location. Please let 
us know if you are OK with the 10' screen length in this area instead of 15'. 

Thanks, 

Scott T. C r o u c h , P.G. 

RPS JDC 
404 Camp Craft Rd., Austin, TX 78746 
S Office (512) 347-7588 S Direct (512) 879-6697 
• Cell (512)297-3743 i Fax (512) 347-8243 
E l crouchs@rpsgroup.com 

Before printing, think about the environment 

For more information on our services - visit www.rpsgroup.com 
This e-mail message and any attached file is the property ofthe sender and is sent in confidence to the addressee only. The contents are not to be 
disclosed to anyone other than the addressee. Unauthorised recipients are requested to preserve this confidentiality and to advise the sender 
immediately of any error in transmission. If you experience difficulty with opening any attachments to this message, or with sending a reply by email, 
please telephone on + 44-(0)1235 438151 or fax on + 44-(0)1235 438188. 

10/1/2008 
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Any advice contained in this e-mail or any accompanying file attached hereto is for information purposes only. RPS do not take any responsibility for 
differences between the original and the transmission copy or any amendments made thereafter. If the addressee requires RPS to be responsible for 
the contents of this e-mail, RPS will be pleased to issue a signed hard copy of the document upon request. 

RPS Group Pic, company number: 208 7786 (England). Registered office: Centurion Court, 85 Milton Park Abingdon Oxfordshire 0X14 4RY. 

RPS Group Pic web link: http://www.rpsQroup.com 

From: Scott Crouch 
Sent: Thursday, September 25, 2008 9:15 AM 
To: 'Monzeglio, Hope, NMENV; Randy Schmaltz 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 
Subject: RE: Western Refining GP 2 Investigation 

Thanks for the quick reply. We will keep you informed if there are any problems. 

Scott T. C r o u c h , P.G. 

RPS JDC 
404 Camp Craft Rd., Austin, TX 78746 
8 Office (512) 347-7588 8 Direct (512) 879-6697 
8 Cell (512) 297-3743 • Fax (512) 347-8243 
£3 crouchs@rpsgroup.com 

Before printing, think about the environment 

For more information on our services - visit www.rpsgroup.com 
This e-mail message and any attached file is the property of the sender and is sent in confidence to the addressee only. The contents are not to be 
disclosed to anyone other than the addressee. Unauthorised recipients are requested to preserve this confidentiality and to advise the sender 
immediately of any error in transmission. If you experience difficulty with opening any attachments to this message, or with sending a reply by email, 
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From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Thursday, September 25, 2008 9:10 AM 
To: Scott Crouch; Randy Schmaltz 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 
Subject: RE: Western Refining GP 2 Investigation 

Scott 

You may continue with your proposed location and the ODEX method. 

Hope 

From: Scott Crouch [mailto:scrouch@jdconsult.com] 
Sent: Thursday, September 25, 2008 7:25 AM 
To: Monzeglio, Hope, NMENV; Randy Schmaltz 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV; Robinson, Kelly; Tracy Payne 
Subject: RE: Western Refining GP 2 Investigation 

Hope: 

I am providing notice pursuant to Section VIII.A.3.a Drilling, that we have encountered problems, which 
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require a change in the planned location for one ofthe monitoring wells and also a change in drilling 
methodology. The request to change the well location pertains to SWMU No. 8 Landfill. We have 
successfully collected the soil samples at the originally approved locations as shown on the attached 
map for SWMU No. 8. However, when we drilled deeper at the northern most of the two proposed 
monitoring well locations we encountered a water line. The water line has been isolated but I would like 
to move the monitoring well location approx. 40 feet due west to get beyond the impact ofthe water 
leak so that we can better determine when we hit the "true" top of saturation. I have marked the new 
location on the attached map. 

We drilled the second monitoring well location (southwest corner) in SWMU No. 8 and encountered 
very difficult conditions, which resulted in breaking all ofthe teeth off the lead auger and the auger 
flights actually began to peel off from the auger. I have attached a few photos. Photo # 964 shows the 
lead auger and you can see a nub on the left end where the teeth used to be. The driller has 
recommended that we utilize the ODEX method, which is discussed on page 93 of the Order 
(attached). I have discussed the options with the driller and they believe the ODEX method will allow 
us the best opportunity to collect soil samples as we advance the casing. 

Please contact me with any questions. We await your response so that we can move forward. 

Scott T. C r o u c h , P .G. 

RPS JDC 
404 Camp Craft Rd., Austin, TX 78746 
St Office (512) 347-7588 » Direct (512) 879-6697 
S Cell (512)297-3743 • Fax (512) 347-8243 
KI crouchs@rpsgroup.com 
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From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Friday, June 13, 2008 10:15 AM 
To: Randy Schmaltz; Scott Crouch 
Cc: Cobrain, Dave, NMENV; Frischkorn, Cheryl, NMENV 
Subject: Group 2 

Randy and Scott 

For general chemistry, do major cation/anions in addition to what is already listed in the work plan. Thanks 

Let me know if you have any questions. 

Hope 

Hope Monzeglio 
Environmental Specialist 

10/1/2008 
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New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, BLDG 1 
Santa Fe NM 87505 
Phone: (505) 476-6045; Main No.: (505)-476-6000 
Fax: (505)-476-6060 
hope.monzeglio(5)state. nm.us 

Websites: 
New Mexico Environment Department 
Hazardous Waste Bureau 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. I f you are not the intended recipient, please contact the sender and destroy all copies of this 
message. — This email has been scanned by the Sybari - Antigen Email System. 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. — This email has been scanned by the Sybari - Antigen Email System. 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. ~ This email has been scanned by the Sybari - Antigen Email System. 
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Scot t C r o u c h 

To: 

Cc: 

Sent: 

From: Monzeglio, Hope, NMENV [hope.monzeglio@state.nm.us] 

Wednesday, March 18, 2009 10:51 AM 

Schmaltz, Randy 

Robinson, Kelly; Scott Crouch; Hains, Allen; Cobrain, Dave, NMENV 

Subject: RE: Reporting Request 

Randy 

From the table that was attached to this email, it appears that all constituents highlighted in yellow that have no 
available screening/cleanup level are all non detect. Western does not need to create a screening level for 
these. If it is non detect, Western does not need to worry about it. If there was a detection of a constituent that 
does not have a screening/cleanup level, you can look up the constituent on IRIS 
(http://cfpub.epa.gov/ncea/iris/index.cfm) (or other source that identifies toxilogical effects) to see if it it a 
carcinogen or not. If it is not a carcinogen, it should not be a problem. For these cases, you can contact NMED 
to discuss whether we need to create a screening level or not, these will be determined on a case by case basis. 
Hope this clarifies your questions, let me know if you have additional questions. 

From: Schmaltz, Randy [mailto:Randy.Schmaltz@wnr.com] 
Sent: Monday, March 16, 2009 9:43 AM 
To: Monzeglio, Hope, NMENV 
Cc: Robinson, Kelly; scrouch@jdconsult.com; Hains, Allen 
Subject: Reporting Request 

We are preparing the Site Investigation Report for SWMU Group N. 2 and have noted that the 
laboratory reported results for a number of constituents for which there is no screening/cleanup level 
provided by either NMED or EPA region VI. We had the laboratory analyze the samples using SW-846 
methods 8260 (volatiles) and 8270 (semi-volatiles) and did not specify a specific list of analytes (e.g., 
the EPA Region V Skinner List) that would potentially be associated with a petroleum refinery so the 
laboratory reported all constituents they can identify and quantify under the particular method. 

I have attached an Excel table that list all of the constituents reported by the laboratory for SW-846 
methods 8260, 8270, and 8015B, and the metals analyses. The constituents for which there is no 
available screening/cleanup level are highlighted in yellow and to the right are columns indicating if 
there were any detections of the constituent in the samples collected for the SWMU Group No. 2 
samples. As you will note, most of these constituents were not detected in either soils or ground water. 

To address this situation, I propose to include all analytical results in the summary tables to be included 
in the Site Investigation Report. For constituents that do not have available screening/cleanup levels 
and were not detected in either soil or ground water we would "screen" these constituents from 
development of screening/cleanup levels. For constituents that were detected in either soil or ground 
water, we will develop cleanup levels for both soil and ground water. The cleanup levels for soils will be 
developed utilizing the equations (Equation numbers 6, 7, 8 and 9) for commercial/industrial and 
construction workers as provided in the NMED Technical Background Document for Development of 
Soil Screening Levels, Revision 4.0 June 2006. The cleanup levels for ground water will be developed 
utilizing the applicable equations (Equation numbers 10 and 11) as provided in the NMED Technical 

Hope 

Hope 
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Background Document for Development of Soil Screening Levels, Revision 4.0 June 2006 with 
appropriate modifications in the exposure factors for commercial/industrial workers pursuant to EPA 
guidance. The development of these cleanup levels will be documented in a separate appendix to the 
Site Investigation Report pursuant to Section X.C.8 of the Order. 

Thanks for you consideration of our request. 

Randy Schmaltz 
Western Refining Southwest, Inc. 
Bloomfield Refinery 

Main (505) 632-8013 
Direct (505) 632-4171 
email: randy.schmaltz(5)wnr.com 

This inbound email has been scanned by the MessageLabs Email Security System. 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient 
(s) and may contain confidential and privileged information. Any unauthorized review, use, disclosure 
or distribution is prohibited unless specifically provided under the New Mexico Inspection of Public 
Records Act. If you are not the intended recipient, please contact the sender and destroy all copies of this 
message. ~ This email has been scanned by the Sybari - Antigen Email System. 
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Scott Crouch 

From: Schmaltz, Randy [Randy.Schmaltz@wnr.com] 

Sent: Wednesday, May 06, 2009 3:54 PM 

To: Scott Crouch; Robinson, Kelly 

Subject: FW: Phone call follow up 

FYI 

From: Monzeglio, Hope, NMENV [mailto:hope.monzeglio@state.nm.us] 
Sent: Wednesday, May 06, 2009 2:25 PM 
To: Schmaltz, Randy 
Cc: Cobrain, Dave, NMENV 
Subject: Phone call follow up 

Randy 

You may submit the laboratory data electronically and include a hard (paper) copy ofthe chain of custodies within the report 
as you stated on the phone. Make sure each document sent to us contains the electronic copy as well as the hard copies 
(sometimes the data only makes it into one ofthe documents) 

As far for the excess soil from the investigation (drill cuttings etc), you may dispose of it onsite as long as you are able to 
demonstrate that it is not hazardous and meets NMED's soil screening standards, residential scenario. Include all 
documentation for this in investigation report for where the soil was disposed or will be disposed. Let me know if you have 
questions. 

Hope 

Hope Monzeglio 
Environmental Specialist 
New Mexico Environment Department 
Hazardous Waste Bureau 
2905 Rodeo Park Drive East, BLDG 1 
Santa Fe NM 87505 
Phone: (505) 476-6045; Main No.: (505)-476-6000 
Fax: (505)-476-6060 
hope.monzeglio@state.nm.us 

Websites: 
New Mexico Environment Department 
Hazardous Waste Bureau 

Confidentiality Notice: This e-mail, including all attachments is for the sole use of the intended recipient̂ s) and 
may contain confidential and privileged information. Any unauthorized review, use, disclosure or distribution is 
prohibited unless specifically provided under the New Mexico Inspection of Public Records Act. I f you are not 
the intended recipient, please contact the sender and destroy all copies of this message. - This email has been 
scanned by the Sybari - Antigen Email System. 
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1.0 DATA VALIDATION INTRODUCTION 
This summary presents data verification results for soil and groundwater samples collected from 
soil boring and monitoring wells installed at the Bloomfield Refinery in accordance with the 
approved Investigation Work Plan - Group 2. The data review was performed in accordance 
with the procedures specified in the Order issued by NMED (NMED, 2007), USEPA Functional 
Guidelines for Organic and Inorganic Data Review, and quality assurance and control 
parameters set by the project laboratory Hall Environmental Analysis Laboratory, Inc. 

A total of 68 soil samples and 18 groundwater samples were collected between September 
2008 and January 2009 in accordance with the Group 2 Investigation Work Plan. Soil and 
groundwater samples were submitted to Hall Environmental Analysis Laboratory for the 
following parameters: 

• volatile organic compounds (VOCs) by USEPA Method 8260B; 

• semi-volatile organic compounds (SVOCs) by USEPA Method 8270; 

• Gasoline and diesel range organics by SW-846 Method 8015B; 

• Total recoverable metals (Antimony, arsenic, barium, beryllium, cadmium, chromium, 
cobalt, lead, nickel, selenium, silver, vanadium, and zinc) by SW846 Method 
6010/6020; 

• Cyanide by SW-846 method 9012; 

• Mercury by EPA Method 7470. 

Groundwater samples submitted to Hall Environmental Analysis Laboratory were analyzed for 
the following additional analytes: 

• Anions (chloride, Nitrate+Nitrite, and sulfate) by USEPA Method 300.0; 

• Alkalinity (total alkalinity, carbonate, and bicarbonate) by SM 2320B; 

• Dissolved metals (iron, calcium, magnesium, manganese, potassium, and sodium) 
by USEPA Method 6010B; 

Additionally, 74 quality assurance samples consisting of trip blanks, field blanks, equipment 
rinsate blanks, and field duplicates were collected and analyzed as part of the investigation 
activities. Table A-1 presents a summary ofthe sample identifications, laboratory sample 
identifications, and requested analytical parameters. 

Western Refining Southwest, Inc. 
Bloomfield Refinery 
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2.0 QUALITY CONTROL PARAMETERS REVIEWED 
Sample results were subject to a Level II data review that includes an evaluation of the following 
quality control (QC) parameters: 

• Chain-of-Custody; 

• Sample Preservation and Temperature Upon Laboratory Receipt 

• Holding Times; 

• Blank Contamination (method blanks, trip blanks, field blanks, and equipment rinsate 
blanks); 

• Surrogate Recovery (for organic parameters); 

• Laboratory Control Sample (LCS) Recovery and Relative Percent Difference (RPD); 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and RPD; 

• Duplicates (field duplicate, laboratory duplicate); and 

• Other Applicable QC Parameters. 

The data qualifiers used to qualify the analytical results associated with QC parameters outside 
of the established data quality objectives are defined below: 

J The analyte was positively identified; however, the result should be considered 
an estimated value. 

UJ The reporting limit is considered an estimated value. 

R Quality control indicates that the data is not usable. 

Results qualified as "J" or UJ" are of acceptable data quality and may be used quantitatively to 
fulfill the objectives ofthe analytical program, per EPA guidelines. 

Results for the performance monitoring events that required qualification based on the data 
verification are summarized in Table A-2. 

2.1 CHAIN-OF-CUSTODY 

The chain-of-custody documentation associated with project samples was found to be complete. 
Chain-of-custodies included sample identifications, date and time of collection, requested 
parameters, and relinquished/received signatures. 

2.2 SAMPLE PRESERVATION AND TEMPERATURE UPON LABORATORY RECEIPT 

Samples collected were received preserved and intact at the respective project laboratories. 
The samples were received by the laboratory at the correct temperature (4 ± 2° Celsius) with the 
following exceptions: 

Western Refining Southwest, Inc. 
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• Samples collected on October 15, 2008 were received at 1.0 degrees Celsius. The 
temperature outlier did not significantly impact the sample results; therefore, data 
qualification was not required. 

2.3 HOLDING TIMES 

All samples were extracted and analyzed within method-specified holding time limits. 

2.4 BLANK CONTAMINATION 

2.4.1 Method Blank 

Method blanks were analyzed at the appropriate frequency. 

• Acetone was detected in the method blank for analytical batch 17176 at a concentration 
of 5.7 ug/kg-dry. Acetone was detected above the laboratory reporting limit in 
associated soil sample SWMU 8-1 (1.5-2.0') at 5.38 ug/kg-dry. Data qualification "UJ" 
with the detection limit raised to 5.7 ug/kg-dry was required for the associated sample to 
account for potential bias due to potential laboratory contamination. 

2.4.2 Trip Blank 

Trip blanks were analyzed at the appropriate frequency as specified in the Order. Target 
compounds were not detected in the trip blanks. 

2.4.3 Field Blanks/Equipment Rinsate Blank 

Equipment rinsate blanks were performed at the appropriate frequency as specified in the 
Group 2 Investigation Work Plan. Target compounds were not detected in the field blanks and 
equipment rinsate blank except for the following: 

• Acetone was detected in an equipment rinsate blank for water samples collected on 
October 1, 2008. Data qualification was not required because the associated samples 
were non-detect for this analyte. 

• Bromodichloromethane was frequently detected in field and equipment rinsate blanks for 
samples collected during Group 2 sampling activities. Data qualification was not 
required because the associated samples were non-detect for this analyte. 

• Chloroform was frequently detected in field and equipment rinsate blanks for samples 
collected during Group 2 sampling activities. Data qualification was not required 
because the associated samples were non-detect for this analyte. 

• Dibromochloromethane was frequently detected in field and equipment rinsate blanks for 
samples collected during Group 2 sampling activities. Data qualification was not 
required because the associated samples were non-detect. 

Western Refining Southwest, Inc. 
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• Barium was detected in field and equipment rinsate blanks collected on October 15, 
2008. Data qualification was not required because the detected concentration in 
associated field samples were greater than five times the detected blank concentration. 

• Chloride was frequently detected in field and equipment rinsate blanks for samples 
collected during Group 2 sampling activities. Data qualification was not required 
because detected concentrations in associated samples were greater than five times the 
blank concentration results. 

• Iron was detected in the field blank collected on October 1, 2008. Associated sample 
results for groundwater sample SWMU 2-8 GW were qualified "UJ" and the detection 
limit was raised to equal the detected concentration in the associated field blank to 
account for potential bias. 

• Lead was detected in a field blank collected on September 30, 2008. Associated non-
detect field sample results for sample SWMU 2-7 GW and SWMU 2-6 GW were qualified 
"UJ" with a detection limit equal to the highest detected field blank concentration to 
account for a potential bias. 

• Magnesium was detected in the field blank collected on October 1, 2008. No data 
qualification was required because detected concentrations of magnesium in associated 
samples were greater than five times the field blank detected concentration. 

• Manganese was detected in a field blank and equipment rinsate blanks collected on 
October 1, 2008 and January 8, 2009, respectively. Data qualification was not required 
because detected concentrations of manganese in associated samples were greater 
than five times the respective blank concentrations. 

• Nitrate/Nitrite was detected in field and equipment rinsate blanks collected on 
September 30, 2008. Groundwater samples SWMU 2-4 GW and SWMU 2-6 GW were 
qualified "UJ" and the detect limit raised to the equal highest detected blank 
concentration to account for potential low bias. 

• Sulfate was detected in a water equipment rinsate blank collected on September 30, 
2008. Data qualification was not required since the detected concentration in the 
associated samples were greater than five times the equipment blank detected 
concentration. 

• Zinc was detected in field and equipment rinsate blanks collected on September 24, 
2008, October 28, 2008, and January 8, 2009. Data validation was not required 
because associated field samples had detected concentrations greater than five times 
the field blank concentration. 

2.4.4 Common Laboratory Contaminants 

Per USEPA guidelines, common laboratory contaminants for VOC analysis are acetone, 2-
butanone (MEK), cyclohexane, and methylene chloride. Common laboratory contaminants for 
SVOC analysis include phthalates. Analytical results are qualified if the detected sample 
concentration is less than 10 times the method reporting limit. 

• VOC analyte 2-butanone (MEK) was detected in soil sample SWMU 18-1 (0-0.5'), 
SWMU 18-3(1.5-2.0'), and SWMU 18-4(1.5-2.0') at concentrations less than 10 times 
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the method reporting limit; therefore the data was qualified "J" due to common laboratory 
contaminant potential low bias. 

• SVOC analyte Di-n-butyl phthalate as detected in soil sample SWMU 2-2 (13.5-14.0') at 
a concentration less than 10 times the method reporting limit; therefore the data was 
qualified "J" due to common laboratory contaminant potential low bias. 

2.5 SURROGATE RECOVERY 

Surrogate recoveries for the organic and inorganic analyses were performed at the required 
frequency and were within laboratory acceptance limits, with the following exceptions: 

• Surrogate recovery for 2,4,6-Tribromophenol (34.2%) and 4-Terphenyl-d14 (30.2%) 
were below the lower acceptance limits of 35.5% and 34.6%, respectively, for soil 
sample SWMU 2-4 (0-0.5'). Data qualification was not required because two other acid 
and base/neutral fractions were within acceptance limits. 

• Surrogate recoveries for 2,4,6-Tribromophenol (23.1%), 2-Fluorophenol (16.7%), 4-
Terphenyl-d14 (22.3%), and Phenol-d5 (16.6%) were below the respective acceptance 
limits (35.5%, 28.2%, 34.6%, and 37.6% respectively) for sample SWMU 9-1 (5-7.5'). 
The associated field sample data was qualified "UJ" for non-detects and "J" for detects 
due to the potential bias. 

• Surrogate recoveries for 2,4,6-Tribromophenol (0%) and 2-Fluoropheno! (6.64%) were 
below the lower acceptance limit of 16.6% and 9.54%, respectively, for groundwater 
sample MW-53 due to high emulsion during extraction. Data was qualified "UJ" due to 
potential low bias. 

• Surrogate recoveries for 2,4,6-Tribromophenol (13.3%) were below the acceptance limit 
of 16.6% for sample MW-52. Data was not qualified since the other surrogates were 
recovered within acceptance limits. 

• Surrogate recovery for 4-Terphenyl-d14 (32.8%) was below the acceptance limits of 
34.6% for sample SWMU 18-2 (0-0.5') included on analytical report 0809578. Data 
qualification was not required because the other two base/neutral and three acid 
fractions were within acceptance limits. 

• Surrogate recovery for Phenol-d5 (3.86%) was below the lower acceptance limit (10.7%) 
for sample SWMU 2-3 GW. The sample was re-extracted at three days past holding 
time, and reanalyzed within the 14-day holding time. All surrogate results from the 
reanalysis were within acceptance levels and the sample results confirmed the initial 
sample results. The associated sample results were non-detect; therefore the 
associated data was qualified "UJ" for potential low bias. 

• Surrogate recovery for BFB (127%) was above the upper acceptance limit of 123% for 
soil sample SWMU 18-2 (1.5-2.0'). The associated gasoline range organics (GRO) 
sample result was qualified "J" for sample SWMU 18-2 (1.5-2.0') due to potential bias. 
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2.6 LCS RECOVERY AND RPD 

LCS/LCS duplicates were performed at the required frequency and were evaluated based on 
the following criteria: 

• If the analyte recovery was above acceptance limits for the LCS or LCS duplicate, 
but the analyte was not detected in the associated batch, then data qualification was 
not required. 

• If the analyte recovery was above acceptance limits for the LCS or LCS duplicate 
and the analyte was detected in the associated batch, then the analyte results were 
qualified "J". 

• If the analyte recovery was below acceptance limits for LCS or LCS duplicate then 
the analyte results in the associated analytical batch were qualified ("UJ" for non-
detects and "J" for detected results). 

• If the analyte recovery was less than 10 percent, the analyte results in the associated 
analytical batch were rejected and qualified "R". 

LCS/LCSD percent recoveries and RPDs were within acceptance limits except for the following: 

• The LCS recovery for 4-Nitrophenol (132%) was above the upper acceptance limit of 
123% for analytical batch 17154. Data qualification was not required because all 
associated samples were non-detect. 

• The LCS duplicate relative percent difference for 2,4-Dinitrotoluene (17.3 %) was 
above the upper acceptance limit of 14.7% for analytical batch 17208. Data 
qualification was not required because all associated samples were non-detect. 

• The LCS duplicate relative percent difference for Trichloroethene (26.8 %) was 
above the upper acceptance limit of 23% for analytical batch 17176. Data 
qualification was not required because the percent recovered for the LCS and LCS 
duplicates were within acceptance limits. 

• The LCS duplicate relative percent difference for 2,4-Dinitrotoluene (17.3%) was 
above the upper acceptance limit of 14.7% for analytical batch 17208. Data 
qualification was not required because the LCS/LCS duplicate percent recoveries 
were within acceptance limits. 

• The LCS recovery for Benzene (118%) and Trichloroethene (116%) was above the 
acceptance limit of 116% and 112%, respectively, for analytical batch R30775. Data 
qualification was not required because all associated samples were non-detect. 

• The LCS recovery for benzene (117%) and trichloroethene (115%) were above the 
upper acceptance limits of 116% and 112%, respectively, for analytical batch 
R30936. Data qualification was not required since all sample results were non-
detect. 

2.7 MS/MSD RECOVERY AND RPD 

MS/MSD samples were performed at the required frequency and were evaluated by the 
following criteria: 
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• If the MS or MSD recovery for an analyte was above acceptance limits but the 
analyte was not detected in the associated analytical batch, then data qualification 
was not required. 

• If the MS or MSD recovery for an analyte was above acceptance limits and the 
analyte was detected in the associated analytical batch, then analyte results were 
qualified "J". 

• Low MS/MSD recoveries for inorganic parameters result in sample qualification of 
the associated analytical batch. 

• Low MS/MSD recoveries for organic parameters result in the data qualification of the 
unspiked sample rather than the analytical batch. 

• Results were not qualified based on non-project specific MS/MSD (i.e., batch QC) 
recoveries. 

MS/MSD percent recoveries and RPDs were within acceptance limits except for the following: 

• The MS/MS duplicate recoveries for Benzene (84.4% / 81.9%) were below the lower 
acceptance limits for analytical batch R30780. Associated non-detect sample results 
were qualified "UJ" to account for potential bias. 

• The MS duplicate percent recovery (86%) for 1,1-Dichloroethene was below the lower 
acceptance limit of 88% for analytical batch R30731. Data qualification was not required 
since the MS/MS duplicate relative percent difference was within acceptance limits. 

• The MS recovery for benzene (127%) was above the acceptance limit of 122% for 
analytical batch R30775. Data qualification was not required because the MS/MS 
duplicate relative percent difference was within acceptance limits. 

• The MS/MSD recoveries for Antimony (28.4% /17.8%) and Selenium (64.2% / 72.6%) 
were both below the lower acceptance limit of 75% for analytical batch 17264. 
Associated field sample results for Antimony and Selenium were non-detect. Data 
qualification "UJ" was required to indicate a potential bias for the associated samples. 

• The MS/MSD recoveries for Antimony (10.7% / 7.58%, and 12.8% /13.3%) for analytical 
batch 17405 and 17406, respectively, were below the lower acceptance limit of 75%. 
Associated field sample results were non-detect. Associated data was qualified "UJ" for 
all non-detected sample results due to potential bias. 

• The MS recovery for Selenium (63.8%) was below the lower acceptance limit of 75% for 
analytical batch 17406. Associated data results for samples SWMU 18-1 (0-0.5') and 
SWMU 18-2 (1.5-2.0') were qualified "UJ" to account for potential low bias. 

• The MS/MS duplicate recoveries for Antimony (23.7% /15.7%) were below the 
acceptance limit of 75% for analytical batch 17417. Associated sample results were 
non-detect; therefore associated sample results were qualified "UJ" for potential low 
bias. 

• The MS duplicate recoveries for Barium (137%) were above acceptance limits of 125% 
for analytical batch 17417. Data qualification was not required because MS/MS 
duplicate relative percent difference was within acceptance limits. 
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• The MS duplicate relative percent difference for Selenium (32.7%) was above the 
acceptance limit of 30% for analytical batch 17417. Data qualification was not required 
because MS/MS duplicate recoveries were within acceptance limits. 

• The MS (112% and 111%) and MS duplicate (113% and 117%) recoveries for Cyanide 
were above the acceptance limit of 110% for analytical batch B_R119632. Data 
qualification was not required because associated analytical sample results were non-
detect. 

• The MS/MS duplicate percent recoveries for Antimony (11.7% /11.9%) were below the 
acceptance limit of 75% for analytical batch 17329. Analytical samples were qualified 
"UJ" since all associated samples were non-detects to account for potential low bias. 

• The MS percent recovery for benzene (127%) was above the acceptance limit of 116% 
for analytical batch R30775. Data qualification was not required since all sample results 
were non-detect. 

• The MS/MS duplicate percent recoveries for trichloroethene (125%/120%) in batch ID 
R30775 of analytical report 0810370 were above the acceptance limit of 114%. Data 
qualification was not required since all sample results were non-detect. 

• The MS/MS duplicate percent recoveries for toluene (116%), benzene (131%), and 
trichloroethene (116%) were above the acceptance limits for analytical batch R30936. 
Data qualification was not required because all associated samples were non-detect. 

• The MS/MS duplicate recoveries for trichloroethene (125% /120%) were above the 
acceptance limit of 114% for analytical batch R30775. Data qualification was not 
required since all associated sample results were non-detect. 

• The MS duplicate recoveries for benzene (131 %) and trichloroethene (116%) were 
above the acceptance limits of 122% and 114%, respectively, for analytical batch 
R30936. The MS/MS duplicate relative percent difference for benzene was within 
acceptance limits, and all associated samples were non-detect for trichloroethene; 
therefore data qualification was not necessary. 

• The MS duplicate relative percent difference for gasoline range organics (GRO) (15.1%) 
was above the acceptance limit of 11.6% in analytical batch R30911 of analytical report 
0810326. Data qualification was not required because MS/MSD percent recovery were 
within acceptance limits. 

• The MS/MS duplicate recoveries for cyanide for analytical batch B08101650 (111/117%) 
and batch B08101781 (112/113%) were above the upper acceptance limit of 110%. 
Data qualification was not required because all associated field samples were non-
detect. 

• The MS recovery for silver was below acceptance limits for batch L367749-11. The 
associated non-detect sample results were qualified "UJ" for potential low bias. 

• The MS/MS duplicate percent recoveries for Nitrate+Nitrite (11,100% /11,100%) were 
above the acceptance limit of 118% for analytical batch R32070. Data qualification was 
not required since all sample results were non-detect. 
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2.8 DUPLICATES 

2.8.1 Field Duplicates 

Field duplicates were collected at a rate of 10 percent and submitted for analysis. The RPDs 
between the field duplicate and its associated sample were calculated and are presented in 
Table A-3. The field duplicates were evaluated by the following criteria: 

• If an analyte was detected at a concentration greater than five times the method 
reporting limit, the RPD should be less than 35percent for soil and 25 percent for 
groundwater samples. 

• If an analyte was detected at a concentration that is less than five times the method 
reporting limit, then the difference between the sample and the field duplicate should 
not exceed the method reporting limit. 

• Duplicate RPDs are calculated by dividing the difference ofthe concentrations by the 
average ofthe concentrations. 

Field duplicate RPDs were within acceptance limits except for the following: 

• The concentration difference between sample SWMU 8-6 (0-0.5') and SWMU 8-6 (0-
0.5') DUP for Acetone was above the acceptance limit. Data qualification "J" was 
required to indicate a potential bias. 

• The concentration difference between SWMU 8-9(0-0.5') and SWMU 8-9 (0-0.5') 
DUP for acetone was above the acceptance limit. Data qualification "UJ" was 
required to indicate a potential bias. 

• The RPD difference between SWMU 8-9(0-0.5') and SWMU 8-9 (0-0.5') DUP for 
trichlorofluoromethane was above the acceptance limit. Data qualification "J" was 
required to indicate a potential bias. 

• The RPD difference between SWMU 2-3 (0-0.5') and SWMU 2-3 (0-0.5') DUP for 
barium was above the acceptance limit. Data qualification "J" was required to 
indicate a potential bias. 

• The concentration difference between SWMU 18-3 (7.5-9') and SWMU 18.3 (7.5-9') 
DUP for acetone was above the acceptance limit. Data qualification "UJ" was 
required to indicate a potential bias. 

• The RPD difference between SWMU 2-4 (14-14.5') and SWMU 2-4 (14-14.5') DUP 
for barium and chromium was above the acceptance limits. Data qualification "J" 
was required to indicate a potential bias. 

2.9 OTHER APPLICABLE QC PARAMETERS 

2.9.1 Calibration 

The Method 8260B continuing calibration verification (CCV) standards were within acceptance 
limits, except for the following: 
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• The 30 ppm and 40 ppm continuing standard had a high recovery for benzoic acid at 
140.2% and 141.3%, respectively. Data qualification was not required because the 
analyte was not detected in the associated samples. 

• The opening CCV recovery associated with analytical batch 17218 had a recovery 
below the lower acceptance limit for chloroethane. Associated sample results were 
qualified "UJ" for potential low bias. 

• Acetone concentration results for soil samples SWMU 18-1 (0-0.5'). SWMU 18-3 (0-
0.5'), SWMU 18-3 (1.5-2.0'), and SWMU 18-4 (1.5-2.0') were above the upper 
calibration limit. Associated sample results were qualified "J" to account for 
estimated reporting results. 

• Cyanide result for sample SWMU 2-5 (13-14') was qualified "UJ" due to matrix 
interference to account for a potential low bias. 
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3.0 COMPLETENESS SUMMARY 
Two types of completeness were calculated for this project: contract and technical. The 
following equations were used to calculate the two types of completeness: 

/Number of contract compliant results\ 
% Contract Completeness = — —• 1x100 

\ Number of reported results / 

/ Number of usable results \ 
% Technical Completeness = - — • — I xlOfl 

VNumber of reported results./ 

The overall contract completeness, which includes the evaluation of protocol and contract 
deviations, which includes the evaluation ofthe QC parameters listed in Section 2.0, was 98 
percent for soil analysis (182 out of a total 11,100 results required qualification). The technical 
completeness attained for Group 2 RCRA Investigation activities was 100 percent. The 
completeness results are provided in Table A-4. The results for the performance monitoring 
events were considered usable for the intended purposes and the project DQOs have been met. 
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TABLE A-1 
Sampling and Analysis Schedule 
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TABLE A-2 
Qualified Data 

Western Refining Southwest, Inc. 
Bloomfield Refinery 

Group 2 Construction Completion Report 
April 2009 



fc fc 

01 01 DC D£ 

fc Er & fc fc fc fc fc fc fc fc fc fc fc fc fc fc & 

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 

o 

"St 3 •a 

D 

s 
m) in 



Er Er Er Er Er Er Er Er Er Er Er Er Er Er i Er Er Er i Er Er Er Er Er Er Er Er ~° 

OA Ot OU DO Dl Ot DC Ot I ol at oi or ( oo ot OC Ot I 

s S 

o o o o a o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o cy: o c o o o o 

S3 2 
E £ 
§ E 

#1 
Q .SP 

1 1 

a. 'E 

li ̂  
& 

or 
£ 

li M ( 

o 
v 

0> 

£ o 
m 

a 
E O • o o • o . o o 

D 
s 
5 

s D 

s s D 
S s s 

D 

s 
D 



1 

! 

i 

• I l l l l U l l l l l l l l l l l I l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 
S 2 2 

I 

O O 

5 1 5 5 5 5 5 5 5 5 5 5 

S 

2 2 

CS cs 
V 

2 S 

I 

s s s s 

I 

HI 

BBSS 

cs cs 

I 

I " 

1 

2£ 

§5 

s 2 

I I I I I I I I I 

5 CS 

oo oi 
D 

S 2 2 2 2 2 2 

II 

I 

cs' cs 

s 2 

5 5 5 5 5 5 5 I 5 5 5 5 5 I 5 5 1 1 

cs" cs 

S S 2 

la 

"St "ot 

cs- cs 

CS <N" 

2 2 2 2 

II 

5?q 
1 

cs" cs 
V 

2 2 

I 

1" 

2 2 

I 

2 
D 

s 
•5 

l l 

sj 
_ . CN 

•A -1 



• 

c 
IS 

i s 
3 o 

C/3 o 
5 « 

• Q £ 
'"2 £ t* 

t_ "« *W » 

o cd 1 

a. "5 
O 4) 

c5 « 

• 

o o o o o o o o o o o o o o o o o o o 

"So 

o o 

"St 

o o o o o o o o o o o o o 

•a 

& 

o 

& 

o o o 

1 

o o o o 

t
h

e
r
 

t
h

e
r
 

t
h

e
r
 

CU 

'o
p

v
l
 

">> 
CM 
o 

•
o

p
y

l
 

[
d

O
S

 i
s
o

p
i
 

i
s
o

p
i
 

o o o 
o o o 

•
c
h

l 

•
c
h

l 

-
c
h

l 

C N rs C N 

tn tn in 

CQ CQ CQ 

o o O 

CU cu 
ra CO ra 

t
h

a
i 

t
h

a
i 

t
h

a
i 

_c 
a D 

l
)
p

h
l 

I
h

e
x

y
l
 

i
h

e
x

y
l
 

i
h

e
x

y
l 

t
h

y
l 

t
h

y
l 

t
h

y
l 

t D cu CU 

C N C N C N 

tn tn tn 

C Q CQ CQ 

o o 



Er Er 

01 U Of OI 

fc fc fc fc fc 

t 

o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o o 

3 zs. a 

fc fc EH Er 
T3 73 —• —' 
OX of] 

fc fc Er fc fc fc 

3 "Sc 
'ol 'ot. la 'st "St "St 3 

1 
'ol 'ol 

o 

o 



! 

o o o o o 

l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 

i 
2 2 2 

G 

I 

2 2 2 2 

II 
2 2 2 2 2 2 

I 
H I 

111 
I I I 

2 2 2 2 2 
111 

2 2 2 
J J ! i J J J J J ! ! J J J ! J ! 
2 2 2 2 2 2 

i I 
2 2 2 3 

III 
2 3 2 2 2 2 

i l 

! 

IH i 1 HI 1 1 I I 
! 

i I 1 
eHi "cl "ob 

. . —1 
"el "cl ' i l ^ ^ ^ ^ *c^j •a •a 

I o o 
V 

o o 

V 

m in o o 
V 

I I I I 1 j 

I O So 



C
om

m
en

ts
 

Q
ua

li
fi

ed
 d

u
e 

to
 l

ow
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

u
e 

to
 l

ow
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

u
e 

to
 l

ow
 M

S
/M

S
D

 r
ec

ov
er

y 

ec
ov

er
y fc fc 

II 
fc fc 

I ! 
f i 
l l . 
2 2 , 

li-

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 
Q

ua
li

fi
ed

 d
ue

 t
o 

hi
gh

 fi
e
ld

 d
u

p
li

ca
te

 R
P

D
 

C
om

m
en

ts
 

Q
ua

li
fi

ed
 d

u
e 

to
 l

ow
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 s

ur
ro

ga
te

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

u
e 

to
 l

ow
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

u
e 

to
 l

ow
 M

S
/M

S
D

 r
ec

ov
er

y 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 i 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 i
 

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 i
 

f i 
l l . 
2 2 , 

li-

Q
ua

li
fi

ed
 d

ue
 t

o 
lo

w
 M

S
/M

S
D

 r
ec

ov
er

y 
Q

ua
li

fi
ed

 d
ue

 t
o 

hi
gh

 fi
e
ld

 d
u

p
li

ca
te

 R
P

D
 

3 P : 3 D : 3 D : D D : ̂ D : 3 D r. 3 D : 3 D : 3 D : D D : D D : 3 D : 3 D -

M
at

ri
x 

S
o

il
 

A
qu

eo
us

 

« ! . S
o

il
 

A
qu

eo
us

 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

S
o

il
 

A
qu

eo
us

 
s
o

il
 

U
n

i
t
s
 

m
g/

K
g-

dr
y 

at] M j I 1 

m
g/

K
g-

dr
y 

at ̂  " 
a. a 1 

~c fr 
3 XJ 1 

k oxi 

= £ 

2: Er 
3 T3 1 

in oc 
1 "ot 
= £ 

fc fc 
3 -a i 

at tat] 
c a £ 
51 "5c 
E B 

aC OQ 

5t ot 
= £ 

t fr 
3 XJ 1 

la oo 

a £ 

2: & 
3 X J 1 

it ox 
3£ "oi l 

= E 

* fr 
afl OC 

3X OC 

= E 

t fr 
3 13 n 

io OH 
St OX 
= E 

* fr 
3 X J 1 

in on 

St oi 

= s 

fc fc 
at] tat] 

i. ^ i 

at] oil "" 

= B 

^ & 

1 1 

! ~ c 3 O r ̂  o c 3 <N C 2 O -

<
2

7
 - \ D vj 

s cs c 
/ v \ 

<
2

6
 

<
2

6
 

<
2

7
 

<
2

7
 

<
2

6
 

<
2

7
 

/ v \ / V N 

<
0

.0
1

0
 

2
.0

5
 

I v ^ / V \ / v \ / V ^ / V \ <
2

7
 - \ D vj 

s cs c 
/ v \ 

<
2

6
 

<
2

6
 

<
2

7
 

<
2

7
 

<
2

6
 

<
2

7
 

/ v \ / V N 

<
0

.0
1

0
 

2
.0

5
 

A
n

a
l
y

t
e
 

P
he

na
nt

hr
en

e 

P
h

e
n

o
l 

P
yr

en
e 

P
yr

en
e 

P
y

r
id

in
e
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
el

en
iu

m
 

S
il

v
e
r
 

T
ri

ch
lo

ro
fl

uo
ro

m
et

ha
ne

 

D
at

e 
C

ol
le

ct
ed

 
9
/2

8
/2

0
0
8

 

1
0

/2
8

/2
0

0
8

 

9
/2

9
/2

0
0

8
 

9
/2

8
/2

0
0

8
 

1
0

/2
8

/2
0

0
8
 

9
/2

3
/2

0
0

8
 

9
/2

3
/2

0
0
8
 

9
/2

3
/2

0
0
8
 

9
/2

3
/2

0
0

8
 

9
/2

3
/2

0
0
8
 

9
/2

3
/2

0
0
8
 

9
/2

3
/2

0
0

8
 

9
/2

3
/2

0
0

8
 

9
/2

3
/2

0
0

8
 

9
/2

6
/2

0
0

8
 

9
/2

8
/2

0
0
8
 

9
/2

3
/2

0
0

8
 

S
am

p
le

 I
D

 
S

W
M

U
 9

-1
 (

5-
7.

5'
) 

c 

i | £ S
W

M
U

 2
-3

 G
W

 

S
W

M
U

 9
-1

 (
5-

7.
5'

) 6 

*l c 

S
W

M
U

 8
-5

 (
0-

0.
5'

) 

S
W

M
U

 8
-6

 (
0-

0.
5'

) 

S
W

M
U

 8
-8

 (
0-

0.
5'

) 

S
W

M
U

 8
-6

 (
0-

0.
5'

) 
D

u
p 

S
W

M
U

 8
-6

(1
.5

-2
.0

')
 

S
W

M
U

 8
-9

 (
0-

0.
5'

) 
D

U
P

 

S
W

M
U

 8
-1

0 
(0

-0
.5

') 

S
W

M
U

 
8

-
1

1
 
(
0
-
0
.5

')
 

S
W

M
U

 8
-1

2(
0-

0.
5'

) 

S
W

M
U

 
1
8
-
1
 (

0
-
0

.5
)
 

E
B

S
(
1

)
-
0

9
2

9
0

8
 

S
W

M
U

 8
-9

 (
0-

0.
5'

) 



TABLE A-3 
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Bloomfield Refinery 
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Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 8-6 (0-0.5') SWMU 8-6 (0-0.5') Dup RPD 
Parameter Sample Result Field Duplicate (%) 

TPH (mg/kg-dry): Diesel Range Organics (DRO) 93 81 13.8 TPH (mg/kg-dry): 
Motor Oil Range Organics (MRO) 300 260 14.3 
Gasoline Range Organics (GRO) <5.0 <5.0 NC 

VOCs (ug/kg-dry) Benzene < 1.17 < 1.11 NC 
Toluene < 1.17 < 1.11 NC 
Ethylbenzene < 1.17 < 1.11 NC 
Xylenes, Total < 1.17 < 1.11 NC 
Methyl tert-butyl ether (MTBE) < 1.17 < 1.11 NC 
1,2,4-Trimethylbenzene < 1.17 < 1.11 NC 
1,3,5-Trimethylbenzene < 1.17 < 1.11 NC 
1,2-Dichloroethane (EDC) < 1.17 < 1.11 NC 
1,2-Dibromoethane (EDB) < 1.17 < 1.11 NC 
Naphthalene < 1.17 < 1.11 NC 
Acetone 66.9* <4.44 NC 
Bromobenzene < 1.17 < 1.11 NC 
Bromodichloromethane < 1.17 < 1.11 NC 
Bromoform < 1.17 < 1.11 NC 
Bromomethane < 1.17 < 1.11 NC 
2-Butanone <4.67 < 4.44 NC 
Carbon tetrachloride < 1.17 < 1.11 NC 
Chlorobenzene < 1.17 < 1.11 NC 
Chloroethane < 1.17 < 1.11 NC 
Chloroform < 1.17 < 1.11 NC 
Chloromethane < 1.17 < 1.11 NC 
2-Chlorotoluene < 1.17 < 1.11 NC 
Carbon disulfide <4.67 <4.44 NC 
4-Chlorotoluene < 1.17 < 1.11 NC 
cis-1,2-DCE < 1.17 < 1.11 NC 
cis-l,3-Dichloropropene < 1.17 < 1.11 NC 
l,2-Dibromo-3-chloropropane < 1.17 < 1.11 NC 
Dibromochloromethane < 1.17 < 1.11 NC 
Dibromomethane < 1.17 < 1.11 NC 
1,2-Dichlorobenzene < 1.17 < 1.11 NC 
1,3-Dichlorobenzene < 1.17 < 1.11 NC 
1,4-Dichlorobenzene <1.17 < 1.11 NC 
Dichlorodifluoromethane < 1.17 < 1.11 NC 
1,1 -Dichloroethane < 1.17 < 1.11 NC 
1,1-Dichloroethene < 1.17 < 1.11 NC 
1,2-Dichloropropane < 1.17 < 1.11 NC 
1,3-Dichloropropane < 1.17 < 1.11 NC 
2,2-Dichloropropane < 1.17 < 1.11 NC 
1,1 -Dichloropropene < 1.17 < 1.11 NC 
Hexachlorobutadiene < 1.17 < 1.11 NC 
Isopropylbenzene < 1.17 < 1.11 NC 
4-Isopropyltoluene < 1.17 < 1.11 NC 
Methylene chloride <2.34 <2.22 NC 
n-Butylbenzene < 1.17 < 1.11 NC 
2-Hexanone <4.67 <4.44 NC 
n-Propylbenzene < 1.17 < 1.11 NC 
sec-Butylbenzene < 1.17 < 1.11 NC 
Styrene < 1.17 < 1.11 NC 
tert-Butylbenzene < 1.17 <4.44 NC 
4-Methyl-2-pentanone <4.67 < 1.11 NC 
1,1,1,2-Tetrachloroethane < 1.17 < 1.11 NC 
1,1,2,2-Tetrachloroethane < 1.17 < 1.11 NC 
Tetrachloroethene (PCE) < 1.17 < 1.11 NC 
trans- 1,2-DCE ...< 1.17 < 1.11 NC 
trans-l,3-Dichloropropene < 1.17 < 1.11 NC 
1,2,3-Trichlorobenzene < 1.17 < 1.11 NC 
1,2,4-Trichlorobenzene < 1.17 < 1.11 NC 
1,1,1 -Trichloroethane < 1.17 < 1.11 NC 
1,1,2-Tri chloroethane < 1.17 < 1.11 NC 
Trichloroethene (TCE) < 1.17 < 1.11 NC 
Trichlorofluoromethane 2.14 < 1.11 NC 
1,2,3-Trichloropropane < 1.17 < 1.11 NC 
Vinyl chloride < 1.17 < 1.11 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 8-6 (0-0.5') SWMU 8-6 (0-0.5') Dup RPD 
Parameter Sample Result Field Duplicate (%) 

Acenaphthene < 1.1 < 1.1 NC 
Acenaphthylene < 1.1 < 1.1 NC 

Aniline < 1.1 < 1.1 NC 
Anthracene < 1.1 < 1.1 NC 

Azobenzene < 1.1 < 1.1 NC 
Benz(a)anthracene < 1.1 <1.1 NC 
Benzo(a)pyrene < 1.1 < 1.1 NC 
Benzo(b)fluoranthene < 1.1 <1.1 NC 
Benzo(g,h,i)perylene <2.6 <2.6 NC 
Benzo(k)fluoranthene < 1.1 < 1.1 NC 
Benzoic acid <2.6 <2.6 NC 
Benzyl alcohol < 1.1 < 1.1 NC 
Bis(2-chloroethoxy)methane < 1.1 < 1.1 NC 
Bis(2-chloroethyl)ether < 1.1 < 1.1 NC 
Bis(2-chloroisopropyl)ether < 1.1 < 1.1 NC 
Bis(2-ethylhexyl)phthalate <2.6 <2.6 NC 
4-Bromophenyl phenyl ether < 1.1 < 1.1 NC 
Butyl benzyl phthalate < 1.1 < 1.1 NC 
Carbazole < 1.1 < 1.1 NC 
4-Chloro-3-methylphenol <2.6 <2.6 NC 
4-Chloroaniline <2.6 <2.6 NC 
2-Chloronaphthalene <1.3 < 1.3 NC 
2-Chlorophenol < 1.1 < 1.1 NC 
4-Chlorophenyl phenyl ether < 1.1 < 1.1 NC 
Chrysene < 1.1 < 1.1 NC 
Di-n-butyl phthalate <2.6 <2.6 NC 
Di-n-octyl phthalate < 1.1 < 1.1 NC 
Dibenz(a,h)anthracene < 1.1 < 1.1 NC 
Dibenzofuran < 1.1 < 1.1 NC 
1,2-Dichlorobenzene < 1.1 < 1.1 NC 
1,3-Dichlorobenzene < 1.1 < 1.1 NC 
1,4-Dichlorobenzene < 1.1 < 1.1 NC 
3,3 '-Dichlorobenzidine < 1.3 < 1.3 NC 
Diethyl phthalate < 1.1 < 1.1 NC 
Dimethyl phthalate < 1.1 < 1.1 NC 
2,4-Dichlorophenol <2.1 <2.1 NC 
2,4-Dimethylphenol <1.6 <1.6 NC 
4,6-Dinitro-2-methylphenol <2.6 <2.6 NC 
2,4-Dinitrophenol <2.1 <2.1 NC 
2,4-Dinitrotoluene <2.6 <2.6 NC 
2,6-Dinitrotoluene <2.6 <2.6 NC 
Fluoranthene <1.3 < 1.3 NC 
Fluorene <2.6 <2.6 NC 
Hexachlorobenzene < 1.1 < 1.1 NC 
Hexachlorobutadiene < 1.1 < 1.1 NC 
Hexachlorocyclopentadiene < 1.1 < 1.1 NC 
Hexachloroethane < 1.1 < 1.1 NC 
Indeno(l,2,3-cd)pYrene < 1.3 < 1.3 NC 
Isophorone <2.6 <2.6 NC 
2-Methylnaphthalene <1.3 < 1.3 NC 
2-Methylphenol <2.6 <2.6 NC 
3 +4-Methylphenol < 1.1 < 1.1 NC 
N-Nitrosodi-n-propylamine < 1.1 < 1.1 NC 
N-Nitrosodiphenylamine < 1.1 < 1.1 NC 
Naphthalene < 1.1 < 1.1 NC 
2-Nitroaniline < 1.1 < 1.1 NC 
3-Nitroaniline < 1.1 < 1.1 NC 
4-Nitroaniline < 1.3 < 1.3 NC 
Nitrobenzene <2.6 <2.6 NC 
2-Nitrophenol < 1.1 < 1.1 NC 
4-Nitrophenol < 1.1 < 1.1 NC 
Pentachlorophenol <2.1 <2.1 NC 
Phenanthrene < 1.1 < 1.1 NC 
Phenol < 1.1 < 1.1 NC 
Pyrene < 1.1 < 1.1 NC 
Pyridine <2.6 <2.6 NC 
1,2,4-Trichlorobenzene < 1.1 < 1.1 NC 
2,4,5-Trichlorophenol <1.1 < 1.1 NC 
2,4,6-Trichlorophenol <1.1 < 1.1 NC 

SVOCs (mg/kg-dry): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 8-6 (0-0.5') SWMU 8-6 (0-0.5') Dup RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury 0.046 0.049 6.3 
Antimony <2.6 <2.6 NC 
Arsenic <2.6 2.9 NC 
Barium 210 200 4.9 
Beryllium 0.43 0.44 2.3 
Cadmium < 0.11 < 0.11 NC 
Chromium 85 87 2.3 
Cobalt 4.2 4.4 4.7 
Lead 6.1 6.4 4.8 
Nickel 8.5 11 29.4 
Selenium <26 <26 NC 
Silver <0.26 <0.26 NC 
Vanadium 18 21 15.4 
Zinc 89 92 3.3 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 8-9 (0-0.5) SWMU 8-9 (0-0.5') DUP RPD 

Parameter Sample Result Field Duplicate (%) 
TPH (mg/kg-dry): Diesel Range Organics (DRO) < 11 < 11 0.0 TPH (mg/kg-dry): 

Motor Oil Range Organics (MRO) <55 <55 0.0 

Gasoline Range Organics (GRO) <5.0 <5.0 NC 

VOCs (ug/kg-dry) Benzene < 1.06 < 0.993 NC VOCs (ug/kg-dry) 
Toluene 1.61 1.09 NC 
Ethylbenzene < 1.06 < 0.993 NC 
Xylenes, Total < 1.06 < 0.993 NC 
Methyl tert-butyl ether (MTBE) < 1.06 < 0.993 NC 
1,2,4-Trimethylbenzene < 1.06 < 0.993 NC 
1,3,5 -Trimethy lbenzene < 1.06 < 0.993 NC 
1,2-Dichloroethane (EDC) < 1.06 < 0.993 NC 
1,2-Dibromoethane (EDB) < 1.06 < 0.993 NC 
Naphthalene < 1.06 < 0.993 NC 
Acetone < 4.24 * 9.58 NC 
Bromobenzene < 1.06 < 0.993 NC 
Bromodichloromethane < 1.06 < 0.993 NC 
Bromoform < 1.06 < 0.993 NC 
Bromomethane < 1.06 < 0.993 NC 
2-Butanone <4.24 <3.97 NC 
Carbon tetrachloride < 1.06 < 0.993 NC 
Chlorobenzene < 1.06 < 0.993 NC 
Chloroethane < 1.06 < 0.993 NC 
Chloroform < 1.06 < 0.993 NC 
Chloromethane < 1.06 < 0.993 NC 
2-Chlorotoluene < 4.24 < 0.993 NC 
Carbon disulfide < 1.06 <3.97 NC 
4-Chlorotoluene < 1.06 <0.993 NC 
cis-1,2-DCE < 1.06 < 0.993 NC 
cis-l,3-Dichloropropene < 1.06 < 0.993 NC 
1,2-Dibromo-3 -chloropropane < 1.06 < 0.993 NC 
Dibromochloromethane < 1.06 < 0.993 NC 
Dibromomethane < 1.06 < 0.993 NC 
1,2-Dichlorobenzene < 1.06 < 0.993 NC 
1,3-Dichlorobenzene < 1.06 < 0.993 NC 
1,4-Dichlorobenzene < 1.06 < 0.993 NC 
Dichlorodifluoromethane < 1.06 < 0.993 NC 
1,1-Dichloroethane < 1.06 < 0.993 NC 
1,1-Dichloroethene < 1.06 < 0.993 NC 
1,2-Dichloropropane < 1.06 < 0.993 NC 
1,3-Dichloropropane < 1.06 < 0.993 NC 
2,2-Dichloropropane < 1.06 < 0.993 NC 
1,1-Dichloropropene < 1.06 < 0.993 NC 
Hexachlorobutadiene < 1.06 < 0.993 NC 
Isopropylbenzene < 1.06 < 0.993 NC 
4-Isopropyltoluene < 1.06 < 0.993 NC 
Methylene chloride <2.12 < 1.99 NC 
n-Butylbenzene < 1.06 < 0.993 NC 
2-Hexanone <4.24 <3.97 NC 
n-Propylbenzene < 1.06 < 0.993 NC 
sec-Butylbenzene < 1.06 < 0.993 NC 
Styrene < 1.06 < 0.993 NC 
tert-Butylbenzene <4.24 < 0.993 NC 
4-Methyl-2-pentanone < 1.06 <3.97 NC 
1,1,1,2-Tetrachloroethane < 1.06 < 0.993 NC 
1,1,2,2-Tetra chloroethane < 1.06 < 0.993 NC 
Tetrachloroethene (PCE) < 1.06 < 0.993 NC 
trans-1,2-DCE < 1.06 < 0.993 NC 
trans-1,3 -Dichloropropene < 1.06 < 0.993 NC 
1,2,3-Trichlorobenzene < 1.06 < 0.993 NC 
1,2,4-Trichlorobenzene < 1.06 < 0.993 NC 
1,1,1 -Tri chloroethane < 1.06 < 0.993 NC 
1,1,2-Trichloroethane < 1.06 < 0.993 NC 
Trichloroethene (TCE) < 1.06 < 0.993 NC 
Trichlorofluoromethane 2.05 4.19 68.6 * 
1,2,3-Trichloropropane < 1.06 < 0.993 NC 
Vinyl chloride < 1.06 < 0.993 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 8-9 (0-0.5) SWMU 8-9 (0-0.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Acenaphthene <0.22 <0.22 NC 

Acenaphthylene <0.22 <0.22 NC 
Aniline <0.22 <0.22 NC 
Anthracene <0.22 <0.22 NC 
Azobenzene <0.22 <0.22 NC 
Benz(a)anthracene <0.22 <0.22 NC 
Benzo(a)pyrene <0.22 <0.22 NC 
Benzo(b)fiuoranthene <0.22 <0.22 NC 
Benzo(g,h,i)perylene <0.55 <0.55 NC 
Benzo(k)fluoranthene <0.22 <0.22 NC 
Benzoic acid < 0.55 < 0.55 NC 
Benzyl alcohol <0.22 <0.22 NC 
Bis(2-chloroethoxy)methane <0.22 <0.22 NC 
Bis(2-chloroethyl)ether <0.22 <0.22 NC 
Bis(2-chloroisopropyl)ether <0.22 <0.22 NC 
Bis(2-ethylhexyl)phthalate < 0.55 < 0.55 NC 
4-Bromophenyl phenyl ether <0.22 <0.22 NC 
Butyl benzyl phthalate <0.22 <0.22 NC 
Carbazole <0.22 <0.22 NC 
4-Chloro-3 -methylphenol <0.55 <0.55 NC 
4-Chloroaniline <0.55 <0.55 NC 
2-Chloronaphthalene <0.27 <0.27 NC 
2-Chlorophenol <0.22 <0.22 NC 
4-Chlorophenyl phenyl ether <0.22 <0.22 NC 
Chrysene <0.22 <0.22 NC 
Di-n-butyl phthalate <0.55 <0.55 NC 
Di-n-octyl phthalate <0.22 <0.22 NC 
Dibenz(a,h)anthracene <0.22 <0.22 NC 
Dibenzofuran <0.22 <0.22 NC 
1,2-Dichlorobenzene <0.22 <0.22 NC 
1,3-Dichlorobenzene <0.22 <0.22 NC 
1,4-Dichlorobenzene <0.22 <0.22 NC 
3,3 -Dichlorobenzidine <0.27 <0.27 NC 
Diethyl phthalate < 0.22 . <0.22 NC 
Dimethyl phthalate < 0.22 <0.22 NC 
2,4-Dichlorophenol <0.44 <0.44 NC 
2,4-Dimethylphenol <0.33 <0.33 NC 
4,6-Dinitro-2-methylphenol <0.55 < 0.55 NC 
2,4-Dinitrophenol <0.44 <0.44 NC 
2,4-Dinitrotoluene < 0.55 < 0.55 NC 
2,6-Dinitrotoluene <0.55 <0.55 NC 
Fluoranthene <0.27 <0.27 NC 
Fluorene <0.55 <0.55 NC 
Hexachlorobenzene <0.22 <0.22 NC 
Hexachlorobutadiene <0.22 <0.22 NC 
Hexachlorocyclopentadiene <0.22 <0.22 NC 
Hexachloroethane <0.22 <0.22 NC 
Indeno(l,2,3-cd)pyrene <0.27 <0.27 NC 
Isophorone <0.55 <0.55 NC 
2-Methylnaphthalene <0.27 <0.27 NC 
2-Methylphenol <0.55 <0.55 NC 
3+4-Methylphenol <0.22 <0.22 NC 
N-Nitrosodi-n-propylamine <0.22 <0.22 NC 
N-Nitrosodiphenylamine <0.22 <0.22 NC 
Naphthalene <0.22 <0.22 NC 
2-Nitroaniline <0.22 <0.22 NC 
3-Nitroaniline <0.22 <0.22- NC 
4-Nitroaniline <0.27 <0.27 NC 
Nitrobenzene <0.55 < 0.55 NC 
2-Nitrophenol <0.22 <0.22 NC 
4-Nitrophenol <0.22 <0.22 NC 
Pentachlorophenol <0.44 <0.44 NC 
Phenanthrene <0.22 <0.22 NC 
Phenol <0.22 <0.22 NC 
Pyrene <0.22 <0.22 NC 
Pyridine <0.55 <0.55 NC 
1,2,4-Trichlorobenzene <0.22 <0.22 NC 
2,4,5-Trichlorophenol <0.22 <0.22 NC 
2,4,6-Trichlorophenol <0.22 <0.22 NC 

SVOCs (mg/kg-dry): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 8-9 (0-0.5) SWMU 8-9 (0-0.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury < 0.036 < 0.036 NC 
Antimony <2.7 <2.7 NC 
Arsenic <2.7 <2.7 NC 
Barium 300 300 0.0 
Beryllium 0.46 0.47 2.2 
Cadmium <0.11 -=0.11 NC 
Chromium 17 13 26.7 
Cobalt 4.7 4.8 2.1 
Lead 4.7 4.7 0.0 
Nickel 7.0 7.0 0.0 
Selenium <27 <27 NC 
Silver <0.27 <0.27 NC 
Vanadium 20 20 0.0 
Zinc 34 33 3.0 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-3 (0-0.5') SWMU 2-3 (0-0.5') DUP RPD 

Parameter Sample Result Field Duplicate (%) 
TPH (mg/kg-dry): Diesel Range Organics (DRO) < 11 < 11 NC TPH (mg/kg-dry): 

Motor Oil Range Organics (MRO) < 54 <54 NC 

Gasoline Range Organics (GRO) <5.4 <5.4 NC 

VOCs (ug/kg-dry) Benzene < 1.02 < 0.974 NC VOCs (ug/kg-dry) 
Toluene 1.29 < 0.974 NC 

Ethylbenzene < 1.02 < 0.974 NC 

Xylenes, Total < 1.02 < 0.974 NC 

Methyl tert-butyl ether (MTBE) < 1.02 < 0.974 NC 
1,2,4-Trimethylbenzene < 1.02 < 0.974 NC 
1,3,5-Trimethylbenzene < 1.02 < 0.974 NC 
1,2-Dichloroethane (EDC) < 1.02 < 0.974 NC 
1,2-Dibromoethane (EDB) <1.02 < 0.974 NC 
Naphthalene < 1.02 < 0.974 NC 

Acetone 4.09 <3.90 NC 
Bromobenzene < 1.02 < 0.974 NC 
Bromodichloromethane < 1.02 < 0.974 NC 
Bromoform < 1.02 < 0.974 NC 
Bromomethane < 1.02 < 0.974 NC 
2-Butanone <4.07 <3.90 NC 
Carbon tetrachloride < 1.02 < 0.974 NC 
Chlorobenzene < 1.02 < 0.974 NC 
Chloroethane < 1.02 < 0.974 NC 
Chloroform < 1.02 < 0.974 NC 
Chloromethane <1.02 < 0.974 NC 
2-Chlorotoluene < 1.02 < 0.974 NC 
Carbon disulfide <4.07 <3.90 NC 
4-Chlorotoluene < 1.02 < 0.974 NC 
cis-1,2-DCE < 1.02 < 0.974 NC 
cis-1,3-Dichloropropene < 1.02 < 0.974 NC 
l,2-Dibromo-3-chloropropane < 1.02 < 0.974 NC 
Dibromochloromethane < 1.02 < 0.974 NC 
Dibromomethane < 1.02 < 0.974 NC 
1,2-Dichlorobenzene < 1.02 < 0.974 NC 
1,3-Dichlorobenzene < 1.02 < 0.974 NC 
1,4-Dichlorobenzene < 1.02 < 0.974 NC 
Dichlorodifluoromethane < 1.02 < 0.974 NC 
1,1-Dichloroethane < 1.02 < 0.974 NC 
1,1-Dichloroethene < 1.02 < 0.974 NC 
1,2-Dichloropropane < 1.02 < 0.974 NC 
1,3-Dichloropropane < 1.02 < 0.974 NC 
2,2-Dichloropropane < 1.02 < 0.974 NC 
1,1-Dichloropropene < 1.02 < 0.974 NC 
Hexachlorobutadiene < 1.02 < 0.974 NC 
Isopropylbenzene < 1.02 < 0.974 NC 
4-Isopropyltoluene < 1.02 < 0.974 NC 
Methylene chloride <2.03 < 1.95 NC 
n-Butylbenzene < 1.02 < 0.974 NC 
2-Hexanone <4.07 < 0.974 NC 
n-Propylbenzene < 1.02 <3.90 NC 
sec-Butylbenzene < 1.02 < 0.974 NC 
Styrene < 1.02 < 0.974 NC 
tert-Burylbenzene <4.07 < 0.974 NC 
4-Methyl-2-pentanone < 1.02 <3.90 NC 
1,1,1,2-Tetrachloroethane < 1.02 < 0.974 NC 
1,1,2,2-Tetrachloroethane < 1.02 < 0.974 NC 
Tetrachloroethene (PCE) < 1.02 < 0.974 NC 
trans-l,2-DCE < 1.02 < 0.974 NC 
trans-1,3-Dichloropropene < 1.02 < 0.974 NC 
1,2,3-Trichlorobenzene < 1.02 < 0.974 NC 
1,2,4-Trichlorobenzene < 1.02 < 0.974 NC 
1,1,1-Trichloroethane < 1.02 < 0.974 NC 
1,1,2-Tri chloroethane < 1.02 < 0.974 NC 
Trichloroethene (TCE) < 1.02 < 0.974 NC 
Trichlorofluoromethane < 1.02 < 0.974 NC 
1,2,3-Trichloropropane < 1.02 < 0.974 NC 
Vinyl chloride < 1.02 < 0.974 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-3 (0-0.5') SWMU 2-3 (0-0.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Acenaphthene <0.22 <0.22 NC 
Acenaphthylene <0.22 <0.22 NC 
Aniline <0.22 <0.22 NC 
Anthracene <0.22 <0.22 NC 
Azobenzene <0.22 <0.22 NC 
Benz(a)anthracene <0.22 <0.22 NC 
Benzo(a)pyrene <0.22 <0.22 NC 
Benzo(b)fluoranthene <0.22 <0.22 NC 
Benzo(g,h,i)perylene <0.54 <0.54 NC 
Benzo(k)fluoranthene <0.22 <0.22 NC 
Benzoic acid <0.54 <0.54 NC 
Benzyl alcohol <0.22 <0.22 NC 
Bis(2-chloroethoxy)methane <0.22 <0.22 NC 
Bis(2-chloroethyl)ether <0.22 <0.22 NC 
Bis(2-chloroisopropyl)ether <0.22 <0.22 NC 
Bis(2-ethylhexyl)phthalate <0.54 <0.54 NC 
4-Bromophenyl phenyl ether <0.22 <0.22 NC 
Butyl benzyl phthalate <0.22 <0.22 NC 
Carbazole <0.22 <0.22 NC 
4-Chloro-3-methylphenol <0.54 <0.54 NC 
4-Chloroaniline <0.54 <0.54 NC 
2-Chloronaphthalene <0.27 <0.27 NC 
2-Chlorophenol <0.22 <0.22 NC 
4-Chlorophenyl phenyl ether <0.22 <0.22 NC 
Chrysene <0.22 <0.22 NC 
Di-n-butyl phthalate <0.54 <0.54 NC 
Di-n-octyl phthalate <0.22 <0.22 NC 
Dibenz(a,h)anthracene <0.22 <0.22 NC 
Dibenzofuran <0.22 <0.22 NC 
1,2-Dichlorobenzene <0.22 <0.22 NC 
1,3-Dichlorobenzene <0.22 <0.22 NC 
1,4-Dichlorobenzene <0.22 <0.22 NC 
3,3 '-Dichlorobenzidine <0.27 <0.27 NC 
Diethyl phthalate <0.22 <0.22 NC 
Dimethyl phthalate <0.22 <0.22 NC 
2,4-Dichlorophenol <0.43 <0.43 NC 
2,4-Dimethylphenol <0.32 <0.32 NC 
4,6-Dinitro-2-methylphenol <0.54 <0.54 NC 
2,4-Dinitrophenol <0.43 <0.43 NC 
2,4-Dinitrotoluene <0.54 <0.54 NC 
2,6-Dinitrotoluene <0.54 <0.54 NC 
Fluoranthene <0.27 <0.27 NC 
Fluorene <0.54 <0.54 NC 
Hexachlorobenzene <0.22 <0.22 NC 
Hexachlorobutadiene <0.22 <0.22 NC 
Hexachlorocyclopentadiene <0.22 <0.22 NC 
Hexachloroethane <0.22 <0.22 NC 
Indeno(l,2,3-cd)pyrene <0.27 <0.27 NC 
Isophorone <0.54 <0.54 NC 
2-Methylnaphthalene <0.27 <0.27 NC 
2-Methylphenol <0.54 <0.54 NC 
3+4-Methylphenol <0.22 <0.22 NC 
N-Nitrosodi-n-propylamine <0.22 <0.22 NC 
N-Nitrosodiphenylamine <0.22 <0.22 NC 
Naphthalene <0.22 <0.22 NC 
2-Nitroaniline <0.22 <0.22 NC 
3-Nitroaniline <0.22 <0.22 NC 
4-Nitroaniline <0.27 <0.27 NC 
Nitrobenzene <0.54 <0.54 NC 
2-Nitrophenol <0.22 <0.22 NC 
4-Nitrophenol <0.22 <0.22 NC 
Pentachlorophenol <0.43 <0.43 NC 
Phenanthrene <0.22 <0.22 NC 
Phenol <0.22 <0.22 NC 
Pyrene <0.22 <0.22 NC 
Pyridine <0.54 <0.54 NC 
1,2,4-Trichlorobenzene <0.22 <0.22 NC 
2,4,5 -Trichlorophenol <0.22 <0.22 NC 
2,4,6-Trichlorophenol <0.22 <0.22 NC 

SVOCs (mg/kg-dry): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-3 (0-0.5') SWMU 2-3 (0-0.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury < 0.036 < 0.036 NC 
Antimony <2.7 <2.7 NC 
Arsenic <2.7 <2.7 NC 
Barium 89 140 44.5 * 
Beryllium 0.34 0.34 0.0 
Cadmium <0.11 <0.11 NC 
Chromium 4.5 4.7 4.3 
Cobalt 3.2 3.3 3.1 
Lead 4.2 4.3 2.4 
Nickel 7.9 7.1 10.7 
Selenium <2.7 <2.7 NC 
Silver <0.27 <0.27 NC 
Vanadium 12 12 0.0 
Zinc 23 23 0.0 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 18-3 (7.5-9) SWMU 18-3 (7.5-9) DUP RPD 
Parameter Sample Result Field Duplicate (%) 

TPH (mg/kg-dry): Diesel Range Organics (DRO) < 11 < 11 NC TPH (mg/kg-dry): 
Motor Oil Range Organics (MRO) 62 <56 NC 
Gasoline Range Organics (GRO) <5.6 <5.6 NC 

VOCs (ug/kg-dry) Benzene < 1.07 < 1.07 NC VOCs (ug/kg-dry) 
Toluene < 1.07 < 1.07 NC 
Ethylbenzene < 1.07 < 1.07 NC 
Xylenes, Total < 1.07 < 1.07 NC 
Methyl tert-butyl ether (MTBE) < 1.07 < 1.07 NC 
1,2,4-Trimethylbenzene < 1.07 < 1.07 NC 
1,3,5 -Trimethylbenzene < 1.07 < 1.07 NC 
1,2-Dichloroethane (EDC) < 1.07 < 1.07 NC 
1,2-Dibromoethane (EDB) < 1.07 < 1.07 NC 
Naphthalene < 1.07 < 1.07 NC 
Acetone <4.26 * 12.3 NC 
Bromobenzene < 1.07 < 1.07 NC 
Bromodichloromethane < 1.07 < 1.07 NC 
Bromoform <1.07 < 1.07 NC 
Bromomethane < 1.07 < 1.07 NC 
2-Butanone <4.26 <4.28 NC 
Carbon tetrachloride < 1.07 < 1.07 NC 
Chlorobenzene < 1.07 < 1.07 NC 
Chloroethane < 1.07 < 1.07 NC 
Chloroform < 1.07 < 1.07 NC 
Chloromethane <1.07 < 1.07 NC 
2-Chlorotoluene < 1.07 <4.28 NC 
Carbon disulfide <4.26 < 1.07 NC 
4-Chlorotoluene < 1.07 < 1.07 NC 
cis-l,2-DCE < 1.07 < 1.07 NC 
cis-1,3 -Dichloropropene < 1.07 < 1.07 NC 
l,2-Dibromo-3-chloropropane < 1.07 < 1.07 NC 
Dibromochloromethane < 1.07 < 1.07 NC 
Dibromomethane < 1.07 < 1.07 NC 
1,2-Dichlorobenzene < 1.07 < 1.07 NC 
1,3-Dichlorobenzene < 1.07 < 1.07 NC 
1,4-Dichlorobenzene < 1.07 < 1.07 NC 
Dichlorodifluoromethane < 1.07 < 1.07 NC 
1,1-Dichloroethane < 1.07 < 1.07 NC 
1,1-Dichloroethene < 1.07 < 1.07 NC 
1,2-Dichloropropane < 1.07 < 1.07 NC 
1,3-Dichloropropane < 1.07 < 1.07 NC 
2,2-Dichloropropane < 1.07 < 1.07 NC 
1,1 -Dichloropropene < 1.07 < 1.07 NC 
Hexachlorobutadiene < 1.07 < 1.07 NC 
Isopropylbenzene < 1.07 < 1.07 NC 
4-Isopropyltoluene < 1.07 < 1.07 NC 
Methylene chloride <2.13 <2.14 NC 
n-Butylbenzene < 1.07 < 1.07 NC 
2-Hexanone <4.26 <4.28 NC 
n-Propylbenzene < 1.07 < 1.07 NC 
sec-Butylbenzene < 1.07 < 1.07 NC 
Styrene < 1.07 < 1.07 NC 
tert-Butylbenzene < 1.07 <4.28 NC 
4-Methyl-2-pentanone <4.26 < 1.07 NC 
1,1,1,2-Tetrachloroethane < 1.07 < 1.07 NC 
1,1,2,2-Tetrachloroethane < 1.07 < 1.07 NC 
Tetrachloroethene (PCE) < 1.07 < 1.07 NC 
trans-l,2-DCE < 1.07 < 1.07 NC 
trans-1,3-Dichloropropene < 1.07 < 1.07 NC 
1,2,3 -Trichlorobenzene < 1.07 < 1.07 NC 
1,2,4-Trichlorobenzene < 1.07 < 1.07 NC 
1,1,1 -Trichloroethane < 1.07 < 1.07 NC 
1,1,2-Trichloroethane < 1.07 < 1.07 NC 
Trichloroethene (TCE) < 1.07 < 1.07 NC 
Trichlorofluoromethane < 1.07 < 1.07 NC 
1,2,3-Trichloropropane < 1.07 < 1.07 NC 
Vinyl chloride < 1.07 < 1.07 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 18-3 (7.5-9) SWMU 18-3 (7.5-9) DUP RPD 

Parameter Sample Result Field Duplicate (%) 
Acenaphthene <0.22 <0.23 NC 

Acenaphthylene <0.22 <0.23 NC 
Aniline <0.22 <0.23 NC 
Anthracene <0.22 <0.23 NC 
Azobenzene <0.22 <0.23 NC 
Benz(a)anthracene <0.22 <0.23 NC 
Benzo(a)pyrene <0.22 <0.23 NC 
Benzo(b)fluoranthene <0.22 <0.23 NC 
Benzo(g,h,i)perylene <0.56 <0.56 NC 
Benzo(k)fluoranthene <0.22 <0.23 NC 
Benzoic acid <0.56 <0.56 NC 
Benzyl alcohol <0.22 <0.23 NC 
Bis(2-chloroethoxy)methane <0.22 <0.23 NC 
Bis(2-chloroethyl)ether <0.22 <0.23 NC 
Bis(2-chloroisopropyl)ether <0.22 <0.23 NC 
Bis(2-ethylhexyl)phthalate <0.56 <0.56 NC 
4-Bromophenyl phenyl ether <0.22 <0.23 NC 
Butyl benzyl phthalate <0.22 <0.23 NC 
Carbazole <0.22 <0.23 NC 
4-Chloro-3-methylphenol <0.56 <0.56 NC 
4-Chloroaniline <0.56 <0.56 NC 
2-Chloronaphthalene <0.28 <0.28 NC 
2-Chlorophenol <0.22 <0.23 NC 
4-Chlorophenyl phenyl ether <0.22 <0.23 NC 
Chrysene <0.22 <0.23 NC 
Di-n-butyl phthalate <0.56 <0.56 NC 
Di-n-octyl phthalate <0.22 <0.23 NC 
Dibenz(a,h)anthracene <0.22 <0.23 NC 
Dibenzofuran <0.22 <0.23 NC 
1,2-Dichlorobenzene <0.22 <0.23 NC 
1,3-Dichlorobenzene <0.22 <0.23 NC 
1,4-Dichlorobenzene <0.22 <0.23 NC 
3,3 '-Dichlorobenzidine <0.28 <0.28 NC 
Diethyl phthalate <0.22 <0.23 NC 
Dimethyl phthalate <0.22 <0.23 NC 
2,4-Dichlorophenol <0.45 <0.45 NC 
2,4-Dimethylphenol <0.34 <0.34 NC 
4,6-Dinitro-2-methylphenol <0.56 <0.56 NC 
2,4-Dinitrophenol <0.45 <0.45 NC 
2,4-Dinitrotoluene <0.56 <0.56 NC 
2,6-Dinitrotoluene <0.56 <0.56 NC 
Fluoranthene <0.28 <0.28 NC 
Fluorene <0.56 <0.56 NC 
Hexachlorobenzene <0.22 <0.23 NC 
Hexachlorobutadiene <0.22 <0.23 NC 
Hexachlorocyclopentadiene <0.22 <0.23 NC 
Hexachloroethane <0.22 <0.23 NC 
Indeno( 1,2,3-cd)pyrene <0.28 <0.28 NC 
Isophorone <0.56 <0.56 NC 
2-Methylnaphthalene <0.28 <0.28 NC 
2-Methylphenol <0.56 <0.56 NC 
3+4-Methylphenol <0.22 <0.23 NC 
N-Nitrosodi-n-propylamine <0.22 < 0.23 NC 
N-Nitrosodiphenylamine <0.22 <0.23 NC 
Naphthalene <0.22 . < 0.23 NC 
2-Nitroaniline <0.22 <0.23 NC 
3-Nitroaniline <0.22 <0.23 NC 
4-Nitroaniline <0.28 <0.28 NC 
Nitrobenzene <0.56 <0.56 NC 
2-Nitrophenol <0.22 <0.23 NC 
4-Nitrophenol <0.22 <0.23 NC 
Pentachlorophenol <0.45 <0.45 NC 
Phenanthrene <0.22 <0.23 NC 
Phenol <0.22 <0.23 NC 
Pyrene <0.22 <0.23 NC 
Pyridine <0.56 < 0.56 NC 
1,2,4-Trichlorobenzene <0.22 <0.23 NC 
2,4,5-Trichlorophenol <0.22 <0.23 NC 
2,4,6-Trichlorophenol <0.22 <0.23 NC 

SVOCs (mg/kg-dry): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 18-3 (7.5-9) SWMU 18-3 (7.5-9) DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury < 0.037 < 0.037 NC 
Antimony <14 <14 NC 
Arsenic < 14 <14 NC 
Barium 210 170 21.1 
Beryllium <0.84 <0.84 NC 
Cadmium <0.56 <0.56 NC 
Chromium 6.6 4.7 33.6 
Cobalt 4.6 3.4 30.0 
Lead 7 5 33.3 
Nickel 6.8 5.1 28.6 
Selenium < 14 < 14 NC 
Silver < 1.4 < 1.4 NC 
Vanadium 18 < 14 25.0 
Zinc 34 26 26.7 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-8 (0-0.5) SWMU 2-8 (0-0.5) DUP RPD 
Parameter Sample Result Field Duplicate (%) 

TPH (mg/kg-dry): Diesel Range Organics (DRO) < 11 18 NC TPH (mg/kg-dry): 
Motor Oil Range Organics (MRO) <55 57 NC 
Gasoline Range Organics (GRO) <5.5 <5.7 NC 

VOCs (ug/kg-dry) Benzene < 0.970 <1.02 NC 
Toluene < 0.970 < 1.02 NC 
Ethylbenzene < 0.970 < 1.02 NC 
Xylenes, Total < 0.970 < 1.02 NC 
Methyl tert-butyl ether (MTBE) < 0.970 < 1.02 NC 
1,2,4-Trimethylbenzene < 0.970 < 1.02 NC 
1,3,5-Trimethy lbenzene < 0.970 < 1.02 NC 
1,2-Dichloroethane (EDC) < 0.970 < 1.02 NC 
1,2-Dibromoethane (EVB) < 0.970 <1.02 NC 
Naphthalene < 0.970 < 1.02 NC 
Acetone <3.88 4.67 NC 
Bromobenzene < 0.970 < 1.02 NC 
Bromodichloromethane < 0.970 < 1.02 NC 
Bromoform < 0.970 < 1.02 NC 
Bromomethane < 0.970 <1.02 NC 
2-Butanone <3.88 <4.09 NC 
Carbon tetrachloride < 0.970 < 1.02 NC 
Chlorobenzene < 0.970 <1.02 NC 
Chloroethane < 0.970 <1.02 NC 
Chloroform < 0.970 < 1.02 NC 
Chloromethane < 0.970 < 1.02 NC 
2-Chlorotoluene <3.88 <4.09 NC 
Carbon disulfide < 0.970 < 1.02 NC 
4-Chlorotoluene < 0.970 < 1.02 NC 
cis-l,2-DCE < 0.970 < 1.02 NC 
cis-l,3-Dichloropropene < 0.970 <1.02 NC 
l,2-Dibromo-3-chloropropane < 0.970 <1.02 NC 
Dibromochloromethane < 0.970 < 1.02 NC 
Dibromomethane < 0.970 < 1.02 NC 
1,2-Dichlorobenzene < 0.970 < 1.02 NC 
1,3-Dichlorobenzene < 0.970 < 1.02 NC 
1,4-Dichlorobenzene < 0.970 <1.02 NC 
Dichlorodifluoromethane < 0.970 < 1.02 NC 
1,1-Dichloroethane < 0.970 <1.02 NC 
1,1-Dichloroethene < 0.970 < 1.02 NC 
1,2-Dichloropropane < 0.970 <1.02 NC 
1,3-Dichloropropane < 0.970 < 1.02 NC 
2,2-Dichloropropane < 0.970 <1.02 NC 
1,1-Dichloropropene < 0.970 < 1.02 NC 
Hexachlorobutadiene < 0.970 <1.02 NC 
Isopropylbenzene < 0.970 < 1.02 NC 
4-Isopropyltoluene < 0.970 < 1.02 NC 
Methylene chloride < 1.94 <2.05 NC 
n-Butylbenzene < 0.970 <1.02 NC 
2-Hexanone < 0.970 < 1.02 NC 
n-Propylbenzene <3.88 <4.09 NC 
sec-Butylbenzene < 0.970 < 1.02 NC 
Styrene < 0.970 < 1.02 NC 
tert-Butylbenzene <3.88 < 1.02 NC 
4-Methyl-2-pentanone < 0.970 <4.09 NC 
1,1,1,2-Tetrachloroethane < 0.970 <1.02 NC 
1,1,2,2-Tetrachloroethane < 0.970 <1.02 NC 
Tetrachloroethene (PCE) < 0.970 <1.02 NC 
trans-l,2-DCE < 0.970 < 1.02 NC 
trans-1,3-Dichloropropene < 0.970 < 1.02 NC 
1,2,3 -Trichlorobenzene < 0.970 <1.02 NC 
1,2,4-Trichlorobenzene < 0.970 < 1.02 NC 
1,1,1-Trichloroethane < 0.970 < 1.02 NC 
1,1,2-Trichloroethane < 0.970 < 1.02 NC 
Trichloroethene (TCE) < 0.970 < 1.02 NC 
Trichlorofluoromethane < 0.970 <1.02 NC 
1,2,3 -Trichloropropane < 0.970 < 1.02 NC 
Vinyl chloride < 0.970 < 1.02 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-8 (0-0.5) SWMU 2-8 (0-0.5) DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Acenaphthene <0.22 <0.23 NC 
Acenaphthylene <0.22 <0.23 NC 

Aniline <0.22 <0.23 NC 

Anthracene <0.22 <0.23 NC 

Azobenzene <0.22 <0.23 NC 
Benz(a)anthracene <0.22 <0.23 NC 
Benzo(a)pyrene <0.22 <0.23 NC 
Benzo(b)fluoranthene <0.22 <0.23 NC 
Benzo(g,h,i)perylene <0.55 <0.57 NC 
Benzo(k)fluoranthene < 0.22 <0.23 NC 
Benzoic acid <0.55 <0.57 NC 
Benzyl alcohol <0.22 <0.23 NC 
Bis(2-chloroethoxy)methane <0.22 <0.23 NC 
Bis(2-chloroethyl)etheT <0.22 <0.23 NC 
Bis(2-chloroisopropyl)ether <0.22 <0.23 NC 
Bis(2-ethylhexyl)phthalate <0.55 <0.57 NC 
4-Bromophenyl phenyl ether <0.22 <0.23 NC 
Butyl benzyl phthalate <0.22 <0.23 NC 
Carbazole <0.22 <0.23 NC 
4-Chloro-3 -methylphenol <0.55 <0.57 NC 
4-Chloroaniline <0.55 <0.57 .NC 
2-Chloronaphthalene <0.28 <0.28 NC 
2-Chlorophenol <0.22 <0.23 NC 
4-Chlorophenyl phenyl ether <0.22 <0.23 NC 
Chrysene <0.22 <0.23 NC 
Di-n-butyl phthalate <0.55 <0.57 NC 
Di-n-octyl phthalate <0.22 <0.23 NC 
Dibenz(a,h)anthracene <0.22 <0.23 NC 
Dibenzofuran <0.22 <0.23 NC 
1,2-Dichlorobenzene <0.22 <0.23 NC 
1,3-Dichlorobenzene <0.22 <0.23 NC 
1,4-Dichlorobenzene <0.22 <0.23 NC 
3,3 -Dichlorobenzidine <0.28 <0.28 NC 
Diethyl phthalate <0.22 <0.23 NC 
Dimethyl phthalate <0.22 <0.23 NC 
2,4-Dichlorophenol <0.44 <0.45 NC 
2,4-Dimethylphenol <0.33 <0.34 NC 
4,6-Dinitro-2-methylphenol <0.55 <0.57 NC 
2,4-Dinitrophenol <0.44 <0.45 NC 
2,4-Dinitrotoluene <0.55 <0.57 NC 
2,6-Dinitrotoluene <0.55 <0.57 NC 
Fluoranthene <0.28 <0.28 NC 
Fluorene <0.55 <0.57 NC 
Hexachlorobenzene <0.22 <0.23 NC 
Hexachlorobutadiene <0.22 <0.23 NC 
Hexachlorocyclopentadiene <0.22 <0.23 NC 
Hexachloroethane <0.22 <0.23 NC 
Indenof l,2,3-cd)pYrene <0.28 <0.28 NC 
Isophorone <0.55 <0.57 NC 
2-Methylnaphthalene <0.28 <0.28 NC 
2-Methylphenol <0.55 <0.57 NC 
3+4-Methylphenol <0.22 <0.23 NC 
N-Nitrosodi-n-propylamine <0.22 <0.23 NC 
N-Nitrosodiphenylamine <0.22 <0.23 NC 
Naphthalene <0.22 <0.23 NC 
2-Nitroaniline <0.22 <0.23 NC 
3-Nitroaniline <0.22 <0.23 NC 
4-Nitroaniline <0.28 <0.28 NC 
Nitrobenzene <0.55 <0.57 NC 
2-Nitrophenol <0.22 <0.23 NC 
4-Nitrophenol <0.22 <0.23 NC 
Pentachlorophenol <0.44 <0.45 NC 
Phenanthrene <0.22 <0.23 NC 
Phenol <0.22 <0.23 NC 
Pyrene <0.22 <0.23 NC 
Pyridine <0.55 <0.57 NC 
1,2,4-Trichlorobenzene <0.22 <0.23 NC 
2,4,5-Trichlorophenol <0.22 <0.23 NC 
2,4,6-Trichlorophenol <0.22 <0.23 NC 

SVOCs (mg/kg-dry): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-8 (0-0.5) SWMU 2-8 (0-0.5) DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury 0.61 0.9 38.4*» 
Antimony <2.8 <2.8 NC 
Arsenic <2.8 <2.8 NC 
Barium 240 180 28.6 
Beryllium 0.40 0.40 0.0 
Cadmium 0.44 0.63 35.5 
Chromium 16 9.4 52.0 
Cobalt 4 4.4 9.5 
Lead 6.8 5.8 15.9 
Nickel 14 14 0.0 
Selenium < 14 <2.8 NC 
Silver <0.28 <0.28 NC 
Vanadium 15 16 6.5 
Zinc 48 40 18.2 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 
** = No data qualification required; detection is less than 5 times the reporting limit. 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-4 (14-14.5') SWMU 2-4 (14-14.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

TPH (mg/kg-dry): Diesel Range Organics (DRO) < 11 < 12 NC TPH (mg/kg-dry): 
Motor Oil Range Organics (MRO) <57 <59 NC 

Gasoline Range Organics (GRO) < 5.7 <5.9 NC 

VOCs (ug/kg-dry) Benzene < 0.919 < 0.926 NC VOCs (ug/kg-dry) 
Toluene < 0.919 < 0.926 NC 

Ethylbenzene < 0.919 < 0.926 NC 

Xylenes, Total < 0.919 < 0.926 NC 

Methyl tert-butyl ether (MTBE) < 0.919 < 0.926 NC 
1,2,4-Trimethylbenzene < 0.919 < 0.926 NC 
1,3,5 -Trimethylbenzene < 0.919 < 0.926 NC 

1,2-Dichloroethane (EDC) < 0.919 < 0.926 NC 
1,2-Dibromoethane (EDB) < 0.919 < 0.926 NC 
Naphthalene < 0.919 < 0.926 NC 
Acetone <3.68 <3.70 NC 
Bromobenzene < 0.919 < 0.926 NC 
Bromodichloromethane <0.919 < 0.926 NC 
Bromoform <0.919 < 0.926 NC 
Bromomethane < 0.919 < 0.926 NC 
2-Butanone <3.68 <3.70 NC 
Carbon tetrachloride < 0.919 < 0.926 NC 
Chlorobenzene < 0.919 < 0.926 NC 
Chloroethane < 0.919 < 0.926 NC 
Chloroform < 0.919 < 0.926 NC 

Chloromethane < 0.919 < 0.926 NC 
2-Chlorotoluene < 0.919 <3.70 NC 
Carbon disulfide <3.68 < 0.926 NC 
4-Chlorotoluene < 0.919 < 0.926 NC 
cis-1,2-DCE < 0.919 < 0.926 NC 
cis- 1,3-Dichloropropene < 0.919 < 0.926 NC 
l,2-Dibromo-3-chloropropane < 0.919 < 0.926 NC 
Dibromochloromethane < 0.919 < 0.926 NC 
Dibromomethane < 0.919 < 0.926 NC 
1,2-Dichlorobenzene < 0.919 < 0.926 NC 
1,3-Dichlorobenzene < 0.919 < 0.926 NC 
1,4-Dichlorobenzene < 0.919 < 0.926 NC 
Dichlorodifluoromethane < 0.919 < 0.926 NC 
1,1 -Dichloroethane < 0.919 < 0.926 NC 
1,1-Dichloroethene < 0.919 < 0.926 NC 
1,2-Dichloropropane < 0.919 < 0.926 NC 
1,3 -Dichloropropane < 0.919 < 0.926 NC 
2,2-Dichloropropane <0.919 < 0.926 NC 
1,1 -Dichloropropene <0.919 < 0.926 NC 
Hexachlorobutadiene <0.919 < 0.926 NC 
Isopropylbenzene <0.919 < 0.926 NC 
4-Isopropyltoluene < 0.919 < 0.926 NC 
Methylene chloride < 1.84 < 1.85 NC 
n-Butylbenzene < 0.919 < 0.926 NC 
2-Hexanone < 0.919 < 0.926 NC 
n-Propylbenzene <3.68 <3.70 NC 
sec-Butylbenzene < 0.919 < 0.926 NC 
Styrene < 0.919 < 0.926 NC 
tert-Butylbenzene < 0.919 < 0.926 NC 
4-Methyl-2-pentanone <3.68 <3.70 NC 
1,1,1,2-Tetrachloroethane < 0.919 < 0.926 NC 
1,1,2,2-Tetrachloroethane < 0.919 < 0.926 NC 
Tetrachloroethene (PCE) < 0.919 < 0.926 NC 
trans-l,2-DCE < 0.919 < 0.926 NC 
trans-1,3-Dichloropropene < 0.919 < 0.926 NC 
1,2,3-Trichlorobenzene < 0.919 < 0.926 NC 
1,2,4-Trichlorobenzene < 0.919 < 0.926 NC 
1,1,1 -Tri chloroethane < 0.919 < 0.926 NC 
1,1,2-Trichloroethane < 0.919 < 0.926 NC 
Trichloroethene (TCE) < 0.919 < 0.926 NC 
Trichlorofluoromethane < 0.919 < 0.926 NC 
1,2,3-Trichloropropane < 0.919 < 0.926 NC 
Vinyl chloride < 0.919 < 0.926 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-4 (14-14.5') SWMU 2-4 (14-14.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Acenaphthene <0.23 <0.24 NC 
Acenaphthylene <0.23 <0.24 NC 
Aniline <0.23 <0.24 NC 
Anthracene <0.23 <0.24 NC 
Azobenzene <0.23 <0.24 NC 
Benz(a)anthracene <0.23 <0.24 NC 
Benzo(a)pyrene <0.23 <0.24 NC 
Benzo(b)fluoranthene <0.23 <0.24 NC 
Benzo(g,h,i)perylene <0.57 <0.59 NC 
Benzo(k)fluoranthene <0.23 <0.24 NC 
Benzoic acid <0.57 <0.59 NC 
Benzyl alcohol <0.23 <0.24 NC 
Bis(2-chloroethoxy)methane <0.23 <0.24 NC 
Bis(2-chloroethyl)ether <0.23 <0.24 NC 
Bis(2-chloroisopropyl)ether <0.23 <0.24 NC 
Bis(2-ethylhexyl)phthalate <0.57 <0.59 NC 
4-Bromophenyl phenyl ether <0.23 <0.24 NC 
Butyl benzyl phthalate <0.23 <0.24 NC 
Carbazole <0.23 <0.24 NC 
4-Chloro-3-methylphenol <0.57 <0.59 NC 
4-Chloroaniline <0.57 <0.59 ' NC 
2-Chloronaphthalene <0.29 <0.29 NC 
2-Chlorophenol <0.23 <0.24 NC 
4-Chlorophenyl phenyl ether <0.23 <0.24 NC 
Chrysene <0.23 <0.24 NC 
Di-n-butyl phthalate <0.57 <0.59 NC 
Di-n-octyl phthalate <0.23 <0.24 NC 
Dibenz(a,h)anthracene <0.23 <0.24 NC 
Dibenzofuran <0.23 <0.24 NC 
1,2-Dichlorobenzene <0.23 <0.24 NC 
1,3-Dichlorobenzene <0.23 <0.24 NC 
1,4-Dichlorobenzene <0.23 < 0.24 NC 
3,3 '-Dichlorobenzidine <0.29 <0.29 NC 
Diethyl phthalate <0.23 <0.24 NC 
Dimethyl phthalate <0.23 <0.24 NC 
2,4-Dichlorophenol <0.46 <0.47 NC 
2,4-Dimethylphenol <0.34 <0.35 NC 
4,6-Dinitro-2-methylphenol <0.57 <0.59 NC 
2,4-Dinitrophenol <0.46 <0.47 NC 
2,4-Dinitrotoluene <0.57 <0.59 NC 
2,6-Dinitrotoluene <0.57 <0.59 NC 
Fluoranthene <0.29 <0.29 NC 
Fluorene <0.57 <0.59 NC 
Hexachlorobenzene <0.23 <0.24 NC 
Hexachlorobutadiene <0.23 <0.24 NC 
Hexachlorocyclopentadiene <0.23 <0.24 NC 
Hexachloroethane <0.23 <0.24 NC 
Indeno(l,2,3-cd)pyrene <0.29 <0.29 NC 
Isophorone <0.57 <0.59 NC 
2-Methylnaphthalene <0.29 <0.29 NC 
2-Methylphenol <0.57 <0.59 NC 
3+4-Methy lphenol <0.23 <0.24 NC 
N-Nitrosodi-n-propylamine <0.23 <0.24 NC 
N-Nitrosodiphenylamine <0.23 <0.24 NC 
Naphthalene <0.23 <0.24 NC 
2-NitroaruTine <0.23 <0.24 NC 
3-Nitroaniline <0.23 <0.24 NC 
4-Nitroaniline <0.29 <0.29 NC 
Nitrobenzene <0.57 <0.59 NC 
2-Nitrophenol <0.23 <0.24 NC 
4-Nitrophenol <0.23 <0.24 NC 
Pentachlorophenol <0.46 <0.47 NC 
Phenanthrene <0.23 <0.24 NC 
Phenol <0.23 <0.24 NC 
Pyrene <0.23 <0.24 NC 
Pyridine <0.57 <0.59 NC 
1,2,4-Trichlorobenzene <0.23 <0.24 NC 
2,4,5-Trichlorophenol <0.23 <0.24 NC 
2,4,6-Trichlorophenol <0.23 . <0.24 NC 

SVOCs (mg/kg-dry): 



Table A-3 

Field Duplicate Summary 

Group 2 RCRA Investigation Summary 

Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-4 (14-14.5') SWMU 2-4 (14-14.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury 0.039 < 0.039 NC 
Antimony <2.9 <2.9 NC 
Arsenic <2.9 <2.9 NC 
Barium 110 73 40.4 * 
Beryllium <0.17 < 0.18 NC 
Cadmium <0.11 <0.12 NC 
Chromium 5.8 14 82.8* 
Cobalt 2.2 1.7 25.6 
Lead 2.8 1.7 48.9 
Nickel 2.5 2.6 3.9 
Selenium <2.9 <2.9 NC 
Silver <0.29 <0.29 NC 
Vanadium 12 8.6 33.0 
Zinc 22 13 51.4 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-4 (14-14.5') SWMU 2-4 (14-14.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

TPH (mg/kg-dry): Diesel Range Organics (DRO) < 11 < 12 NC 
Motor Oil Range Organics (MRO) <57 <59 NC 
Gasoline Range Organics (GRO) <5.7 <5.9 NC 

VOCs (ug/kg-dry) Benzene < 0.919 < 0.926 NC 
Toluene < 0.919 < 0.926 NC 
Ethylbenzene < 0.919 < 0.926 NC 
Xylenes, Total < 0.919 < 0.926 NC 
Methyl tert-butyl ether (MTBE) < 0.919 < 0.926 NC 
1,2,4-Trimethylbenzene < 0.919 < 0.926 NC 
1,3,5-Trimethylbenzene < 0.919 < 0.926 NC 
1,2-Dichloroethane (EDC) < 0.919 < 0.926 NC 
1,2-Dibromoethane (EDB) < 0.919 < 0.926 NC 
Naphthalene < 0.919 < 0.926 NC 
Acetone < 3.68 <3.70 NC 
Bromobenzene < 0.919 < 0.926 NC 
Bromodichloromethane < 0.919 < 0.926 NC 
Bromoform < 0.919 < 0.926 NC 
Bromomethane < 0.919 < 0.926 NC 
2-Butanone <3.68 <3.70 NC 
Carbon tetrachloride < 0.919 < 0.926 NC 
Chlorobenzene < 0.919 < 0.926 NC 
Chloroethane < 0.919 < 0.926 NC 
Chloroform < 0.919 < 0.926 NC 
Chloromethane <0.919 < 0.926 NC 
2-Chlorotoluene < 0.919 <3.70 NC 
Carbon disulfide <3.68 < 0.926 NC 
4-Chlorotoiuene < 0.919 < 0.926 NC 
cis-l,2-DCE < 0.919 < 0.926 NC 
cis-1,3-Dichloropropene < 0.919 < 0.926 NC 
l,2-Dibromo-3-chloropropane < 0.919 < 0.926 NC 
Dibromochloromethane < 0.919 < 0.926 NC 
Dibromomethane < 0.919 < 0.926 NC 
1,2-Dichlorobenzene < 0.919 < 0.926 NC 
1,3-Dichlorobenzene < 0.919 < 0.926 NC 
1,4-Dichlorobenzene < 0.919 < 0.926 NC 
Dichlorodifluoromethane < 0.919 < 0.926 NC 
1,1 -Dichl oroethane < 0.919 < 0.926 NC 
1,1-Dichloroethene < 0.919 < 0.926 NC 
1,2-Dichloropropane < 0.919 < 0.926 NC 
1,3 -Dichloropropane < 0.919 < 0.926 NC 
2,2-Dichloropropane < 0.919 < 0.926 NC 
1,1-Dichloropropene < 0.919 < 0.926 NC 
Hexachlorobutadiene < 0.919 < 0.926 NC 
Isopropylbenzene < 0.919 < 0.926 NC 
4-Isopropyltoluene < 0.919 < 0.926 NC 
Methylene chloride < 1.84 < 1.85 NC 
n-Butylbenzene < 0.919 < 0.926 NC 
2-Hexanone < 0.919 < 0.926 NC 
n-Propylbenzene <3.68 <3.70 NC 
sec-Butylbenzene < 0.919 < 0.926 NC 
Styrene < 0.919 < 0.926 NC 
tert-Butylbenzene < 0.919 < 0.926 NC 
4-Methyl-2-pentanone <3.68 <3.70 NC 
1,1,1,2-Tetrachloroethane < 0.919 < 0.926 NC 
1,1,2,2-Tetra chl oroethane < 0.919 < 0.926 NC 
Tetrachloroethene (PCE) < 0.919 < 0.926 NC 
trans-1,2-DCE < 0.919 < 0.926 NC 
trans-1,3 -Dichloropropene < 0.919 < 0.926 NC 
1,2,3-Tri chlorobenzene <0.919 < 0.926 NC 
1,2,4-Trichlorobenzene < 0.919 < 0.926 NC 
1,1,1-Trichloroethane < 0.919 < 0.926 NC 
1,1,2-Trichloroethane < 0.919 < 0.926 NC 
Trichloroethene (TCE) < 0.919 < 0.926 NC 
Trichlorofluoromethane < 0.919 < 0.926 NC 
1,2,3-Trichloropropane < 0.919 < 0.926 NC 
Vinyl chloride < 0.919 < 0.926 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-4 (14-14.5') SWMU 2-4 (14-14.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Acenaphthene <0.23 <0.24 NC 
Acenaphthylene <0.23 <0.24 NC 
Aniline <0.23 <0.24 NC 
Anthracene <0.23 <0.24 NC 
Azobenzene <0.23 <0.24 NC 
Benz(a)anthracene <0.23 <0.24 NC 
Benzo(a)pyrene <0.23 <0.24 NC 
Benzo(b)fluoranthene <0.23 <0.24 NC 
Benzo(g,h,i)perylene <0.57 <0.59 NC 
Benzo(k)fluoranthene <0.23 <0.24 NC 
Benzoic acid <0.57 <0.59 NC 
Benzyl alcohol <0.23 <0.24 NC 
Bis(2-chloroethoxy)methane <0.23 <0.24 NC 
Bis(2-chloroethyl)ether <0.23 <0.24 NC 
Bis(2-chloroisopropyl)ether <0.23 <0.24 NC 
Bis(2-ethylhexyl)phthalate <0.57 <0.59 NC 
4-Bromophenyl phenyl ether <0.23 <0.24 NC 
Butyl benzyl phthalate <0.23 <0.24 NC 
Carbazole <0.23 <0.24 NC 
4-Chloro-3 -methylphenol <0.57 <0.59 NC 
4-Chloroaniline <0.57 <0.59 NC 
2-Chloronaphthalene <0.29 <0.29 NC 
2-Chlorophenol <0.23 <0.24 NC 
4-Chlorophenyl phenyl ether <0.23 <0.24 NC 
Chrysene <0.23 <0.24 NC 
Di-n-butyl phthalate <0.57 <0.59 NC 
Di-n-octyl phthalate <0.23 < 0.24 NC 
Dibenz(a,h)anthracene <0.23 <0.24 NC 
Dibenzofuran <0.23 <0.24 NC 
1,2-Dichlorobenzene <0.23 <0.24 NC 
1,3-Dichlorobenzene <0.23 <0.24 NC 
1,4-Dichlorobenzene <0.23 <0.24 NC 
3,3 '-Dichlorobenzidine <0.29 <0.29 NC 
Diethyl phthalate <0.23 <0.24 NC 
Dimethyl phthalate <0.23 <0.24 NC 
2,4-Dichlorophenol <0.46 <0.47 NC 
2,4-Dimethylphenol <0.34 <0.35 NC 
4,6-Dinitro-2-methylphenol <0.57 <0.59 NC 
2,4-Dinitrophenol <0.46 <0.47 NC 
2,4-Dinitrotoluene <0.57 <0.59 NC 
2,6-Dinitrotoluene <0.57 <0.59 NC 
Fluoranthene <0.29 <0.29 NC 
Fluorene <0.57 <0.59 NC 
Hexachlorobenzene <0.23 <0.24 NC 
Hexachlorobutadiene <0.23 <0.24 NC 
Hexachlorocyclopentadiene <0.23 <0.24 NC 
Hexachloroethane <0.23 <0.24 NC 
Indeno(l,2,3-cd)pyrene < 0.29 <0.29 NC 
Isophorone <0.57 <0.59 NC 
2-Methylnaphthalene <0.29 <0.29 NC 
2-Methylphenol <0.57 <0.59 NC 
3+4-Methylphenol <0.23 <0.24 NC 
N-Nitrosodi-n-propylamine <0.23 <0.24 NC 
N-Nitrosodiphenylamine <0.23 <0.24 NC 
Naphthalene <0.23 <0.24 NC 
2-Nitroaniline <0.23 <0.24 NC 
3-Nitroaniline <0.23 <0.24 NC 
4-Nitroaniline <0.29 <0.29 NC 
Nitrobenzene <0.57 <0.59 NC 
2-Nitrophenol <0.23 <0.24 NC 
4-Nitrophenol <0.23 <0.24 NC 
Pentachlorophenol <0.46 <0.47 NC 
Phenanthrene <0.23 <0.24 NC 
Phenol <0.23 <0.24 NC 
Pyrene <0.23 <0.24 NC 
Pyridine <0.57 <0.59 NC 
1,2,4-Trichlorobenzene <0.23 <0.24 NC 
2,4,5-Trichlorophenol <0.23 <0.24 NC 
2,4,6-Trichlorophenol <0.23 <0.24 NC 

SVOCs (mg/kg-dry): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

SWMU 2-4 (14-14.5') SWMU 2-4 (14-14.5') DUP RPD 
Parameter Sample Result Field Duplicate (%) 

Metals (mg/kg-dry): Mercury 0.039 < 0.039 NC Metals (mg/kg-dry): 
Antimony <2.9 <2.9 NC 

Arsenic <2.9 <2.9 NC 
Barium 110 73 40.4 * 

Beryllium <0.17 <0.18 NC 

Cadmium •=0.11 <0.12 NC 
Chromium 5.8 14 82.8 * 
Cobalt 2.2 1.7 25.6 
Lead 2.8 1.7 48.9 
Nickel 2.5 2.6 3.9 
Selenium <2.9 <2.9 NC 
Silver <0.29 <0.29 NC 
Vanadium 12 8.6 33.0 

Zinc 22 13 51.4 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]"' 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

MW-54 MW-54 DUP RPD 
Parameter Field Sample Field Duplicate (%) 

TPH (mg/L): Diesel Range Organics (DRO) 7.2 7.1 1.4 
Motor Oil Range Organics (MRO) <5.0 <5.0 NC 
Gasoline Range Organics (GRO) 3.4 3.4 0 

VOCs (ug/L): 1,1,1,2-Tetrachloroethane <10 < 10 NC 
1,1,1 -Trichloroethane < 10 < 10 NC 
1,1,2,2-Tetrachloroethane <20 <20 NC 
1,1,2-Trichloroethane < 10 < 10 NC 
1,1 -Dichloroethane < 10 < 10 NC 
1,1 -Dichloroethene < 10 < 10 NC 
1,1 -Dichloropropene < 10 < 10 NC 
1,2,3-Trichlorobenzene < 10 < 10 NC 
1,2,3-Trichloropropane <20 <20 NC 
1,2,4-Trichlorobenzene <10 < 10 NC 
1,2,4-Trimethylbenzene 67 63 6.2 
l,2-Dibromo-3-chloropropane <20 <20 NC 
1,2-Dibromoethane (EDB) < 10 < 10 NC 
1,2-Dichlorobenzene < 10 < 10 NC 
1,2-Dichloroethane (EDC) < 10 < 10 NC 
1,2-Dichloropropane < 10 < 10 NC 
1,3,5-Trimethylbenzene < 10 < 10 NC 
1,3-Dichlorobenzene < 10 < 10 NC 
1,3-Dichloropropane < 10 < 10 NC 
1,4-Dichlorobenzene < 10 < 10 NC 
1 -Methylnaphthalene 82 65 23.1 
2,2-Dichloropropane <20 <20 NC 
2-Butanone < 100 < 100 NC 
2-Chlorotoluene < 10 < 10 NC 
2-Hexanone <100 < 100 NC 
2-Methylnaphthalene 93 74 22.8 
4-Chlorotoluene < 10 < 10 NC 
4-Isopropyltoluene < 10 < 10 NC 
4-Methyl-2-pentanone < 100 < 100 NC 
Acetone < 100 < 100 NC 
Benzene 1100 1000 9.5 
Bromobenzene < 10 < 10 NC 
Bromodichloromethane < 10 < 10 NC 
Bromoform < 10 < 10 NC 
Bromomethane < 10 < 10 NC 
Carbon disulfide < 100 < 100 NC 
Carbon Tetrachloride < 10 < 10 NC 
Chlorobenzene < 10 < 10 NC 
Chloroethane <20 <20 NC 
Chloroform < 10 < 10 NC 
Chloromethane < 10 < 10 NC 
cis-1,2-DCE < 10 < 10 NC 
cis-1,3-Dichloropropene < 10 < 10 NC 
Dibromochloromethane < 10 < 10 NC 
Dibromomethane < 10 < 10 NC 
Dichlorodifluoromethane < 10 < 10 NC 
Ethylbenzene 200 200 0 
Hexachlorobutadiene < 10 < 10 NC 
Isopropylbenzene 34 36 5.7 
Methyl tert-butyl ether (MTBE) 160 160 0.0 
Methylene Chloride <30 <30 NC 
Naphthalene 160 150 6.5 
n-Bufylbenzene < 10 < 10 NC 
n-Propylbenzene 39 36 8.0 
sec-Butylbenzene < 10 < 10 NC 
Styrene < 10 < 10 NC 
tert-Butylbenzene < 10 < 10 NC 
Tetrachloroethene (PCE) < 10 < 10 NC 
Toluene < 10 < 10 NC 
trans-l,2-DCE < 10 < 10 NC 
trans-1,3-Dichloropropene <10 <10 NC 
Trichloroethene (TCE) < 10 < 10 NC 
Trichlorofluoromethane < 10 < 10 NC 
Vinyl chloride < 10 < 10 NC 
Xylenes, Total 24 24 0.0 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

MW-54 MW-54 DUP RPD 
Parameter Field Sample Field Duplicate (%) 

1,2,4-Trichlorobenzene < 10 < 10 NC 
1,2-Dichlorobenzene < 10 <10 NC 
1,3-Dichlorobenzene < 10 <10 NC 
1,4-Dichlorobenzene < 10 <10 NC 
2,4,5-Trichlorophenol <10 < 10 NC 
2,4,6-Trichlorophenol < 10 <10 NC 
2,4-Dichlorophenol <20 <20 NC 
2,4-Dimethylphenol < 10 < 10 NC 
2,4-Dinitrophenol <20 <20 NC 
2,4-Dinitrotoluene < 10 < 10 NC 
2,6-Dinitrotoluene <10 < 10 NC 
2-Chloronaphthalene < 10 < 10 NC 
2-Chlorophenol < 10 < 10 NC 
2-Methylnaphthalene 49 51 4.0 
2-Methylphenol < 10 < 10 NC 
2-Nitroaniline < 10 <10 NC 
2-Nitrophenol < 10 < 10 NC 
3,3 '-Dichlorobenzidine < 10 < 10 NC 
3+4-Methylphenol < 10 <10 NC 
3-Nitroaniline < 10 < 10 NC 
4,6-Dinitro-2-methylphenol <20 <20 NC 
4-Bromophenyl phenyl ether < 10 < 10 NC 
4-Chloro-3-methylphenol < 10 < 10 NC 
4-Chloroaniline < 10 < 10 NC 
4-Chlorophenyl phenyl ether < 10 < 10 NC 
4-Nitroaniline < 10 < 10 NC 
4-Nitrophenol < 10 < 10 NC 
Acenaphthene < 10 < 10 NC 
Acenaphthylene <10 < 10 NC 
Aniline <10 <10 NC 
Anthracene < 10 < 10 NC 
Azobenzene < 10 < 10 NC 
Benz(a)anlhracene < 10 < 10 NC 
Benzo(a)pyrene <10 < 10 NC 
Benzo(b)fluoranthene < 10 < 10 NC 
Benzo(g,h,i)perylene < 10 < 10 NC 
Benzo(k)fluoranthene < 10 < 10 NC 
Benzoic acid <20 <20 NC 
Benzyl alcohol <10 < 10 NC 
Bis(2-ch!oroethoxy)methane < 10 < 10 NC 
Bis(2-chloroethyl)ether < 10 < 10 NC 
Bis(2-chloroisopropyl)ether < 10 < 10 NC 
Bis(2-ethylhexyl)phthalate <10 < 10 NC 
Butyl benzyl phthalate <10 < 10 NC 
Carbazole < 10 < 10 NC 
Chrysene < 10 < 10 NC 
Dibenz(a,h)anthracene < 10 < 10 NC 
Dibenzofuran < 10 < 10 NC 
Diethyl phthalate <10 < 10 NC 
Dimethyl phthalate < 10 < 10 NC 
Di-n-butyl phthalate <10 <10 NC 
Di-n-octyl phthalate <10 <10 NC 
Fluoranthene < 10 < 10 NC 
Fluorene < 10 < 10 NC 
Hexachlorobenzene < 10 < 10 NC 
Hexachlorobutadiene < 10 < 10 NC 
Hexachlorocyclopentadiene < 10 < 10 NC 
Hexachloroethane <10 < 10 NC 
Indeno( 1,2,3-cd)pyrene <10 < 10 NC 
Isophorone < 10 < 10 NC 
Naphthalene 82 83 1.2 
Nitrobenzene <10 < 10 NC 
N-Nitrosodunethylamine < 10 < 10 NC 
N-Nitrosodi-n-propylamine < 10 < 10 NC 
N-Nitrosodiphenylamine <10 < 10 NC 
Pentachlorophenol <20 <20 NC 
Phenanthrene < 10 < 10 NC 
Phenol <10 < 10 NC 
Pyrene < 10 < 10 NC 

SVOCs (ug/L): 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

MW-54 MW-54 DUP RPD 
Parameter Field Sample Field Duplicate (»/o) 

1 Pyridine < 10 < 10 NC 



Table A-3 
Field Duplicate Summary 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

MW-54 MW-54 DUP RPD 
Parameter Field Sample Field Duplicate (•/.) 

Anions (mg/L): Chloride 4200 3900 7.4 
Nitrogen, Nitrate (As N) _ NC 

Nitrogen, Nitrite (As N) _ NC 
Nitrate (As N)+Nitrite (As N) < 10 <10 NC 
Sulfate 2.8 2.2 24.0 

Alkalinity (mg/L as CaC03): Alkalinity, Total (As CaC03) 820 810 1.2 
Bicarbonate 820 810 1.2 
Carbonate <2.0 <4.0 NC 

Total Metals (mg/L): Antimony 0.0011 0.0011 0.0 
Arsenic 0.02 0.02 0.0 
Barium 13 11 16.7 
Beryllium < 0.0030 < 0.0030 NC 
Cadmium < 0.0020 < 0.0020 NC 
Chromium < 0.0060 < 0.0060 NC 
Cobalt < 0.0060 < 0.0060 NC 
Lead 0.0081 0.008 1.2 
Mercury < 0.00020 < 0.00020 NC 
Nickel 0.011 < 0.010 NC 
Selenium 0.0014 0.0015 6.9 
Silver < 0.0050 < 0.0050 NC 
Vanadium < 0.050 < 0.050 NC 

Dissolved Metals (mg/L): Zinc 0.16 < 0.020 NC 
Calcium 530 540 1.9 
Iron 36 34 5.7 
Magnesium 210 220 4.7 
Manganese 12 13 8.0 
Potassium 12 12 0.0 

Inorganics (mg/L): Sodium 1500 1600 6.5 
Cyanide, Total < 0.0050 < 0.0050 NC 

Notes: 
RPD = Relative percent difference; [(difference)/(average)]* 100 
NC = Not calculated; RPD values were not calculated for non-detects 
ug/L = micrograms per liter 
mg/L = milligrams per liter 
mg/kg = milligrams per kilogram 
* = Field Duplicate RPD Outlier 



TABLE A-4 
Completeness Summaries 

Western Refining Southwest, Inc. 
Bloomfield Refinery 

Group 2 Construction Completion Report 
April 2009 



Table A-4 
Completeness Summary - Soil 

Group 2 RCRA Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

Parameter 
Total Number 

of Results 

Number of 
Contractual 
Compliance 

Percent 
Contractural 
Compliance 

Number of 
Usable 
Results 

Percent 
Technical 

Complianc 

TPH (mg/kg-dry): Diesel Range Organics (DRO) 74 74 100 74 100 
Motor Oil Range Organics (MRO) 74 74 100 74 100 
Gasoline Range O r g a n £ S j j j R O ) _ ^ ^ 7 4 ^ 73a 9 9 _ — ^ 7 4 100 

VOCs (ug/kg-dry) Benzene 74 73 b 99 74 100 
Acetone 74 66 c, d, e 89 74 100 
2-Butanone 74 71 f 96 74 100 
Chloroethane 74 57g 77 74 100 
Trichlorofluoromethane 74 73 c 99 74 100 
A ^ ^ ^ ^ m m i ^ ^ ^ ^ n ^ y j e s 4292 4292 100 4292 100 

SVOCs (mg/kg-dry): Di-n-butyl phthalate 74 72 f 97 74 100 
All remaining SVOC analytes 5032 4958 â  99 5032 100 

Metals (mg/kg-dry): Mercury 74 74 100 74 100 
Antimony 74 24 b 32 74 100 
Arsenic 74 74 100 74 100 
Barium 74 72 c 97 74 100 
Beryllium 74 74 100 74 100 
Cadmium 74 74 100 74 100 
Chromium 74 73 c 99 74 100 
Cobalt 74 74 100 74 100 
Cyanide 74 72 d 97 74 100 
Lead 74 74 100 74 100 
Nickel 74 74 100 74 100 
Selenium 74 54 b 73 74 100 
Silver 74 74 100 74 100 
Vanadium 74 74 100 74 100 
Zinc 74 74 100 74 100 

Notes: 
Number of samples used in completeness calculations includes field duplicates but does not include equipment rinsate, field, or trip blanks. 
Percent Contractural Compliance = (number of contract compliant results / Number of reported results)*100 
Percent Technial Compliance = (Number of usable results / Number of reported results) * 100 
a = Qualified due to low surrogate recoveries 
b = Qualified due to low matrix spike/matrix spike duplicate recoveries 
c = Qualified due to high field duplicate relative percent difference. 
d = Qualified due to associated blank detection. 
e = Qualified due to detection outside calibration limits. 
f = Qualified due to potential laboratory contamination. 
g= Qualified due to low CCV recoveries 



Table A-4 
Completeness Summary - Groundwater Samples 

Group 2 R C R A Investigation Summary 
Western Refining Southwest, Inc. - Bloomfield Refinery 

Parameter 
Total Number 

of Samples 

Number of 
Contractual 
Compliance 

Percent 
Contractural 
Compliance 

Number of 
Usable 
Results 

Percent 
Technical 
Complianc 

TPH (mg/L): Diesel Range Organics (DRO) 20 20 

Motor Oil Range Organics (MRO) 20 20 

Anions (mg/L): 

Alkalinity (mg/L as CaC03): 

Total Metals (mg/L): 

Chloride 
Nitrogen, Nitrate (As N) 8c 
Nitrogen, Nitrite (As N) 
Nitrate (As N)+Nitrite (As N) 11 9d 
Sulfate 

Alkalinity, Total (As CaCQ3) 

20 

20 

20 

20 

Bicarbonate 20 20 
Carbonate 

Antimony 

20 

20 

20 

20 
Arsenic 20 20 
Barium 20 20 
Beryllium 20 20 
Cadmium 20 20 
Chromium 20 20 
Cobalt 20 20 
Lead 20 17d 

Mercury 20 20 

Nickel 20 20 

Selenium 20 20 

Silver 20 20 

Vanadium 20 20 

100 
100 

100 
82 
20 

100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
85 
100 
100 
100 
100 
100 

20 
20 

20 

20 
20 
20 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

Dissolved Metals (mg/L): Zinc 20 20 
Calcium 20 20 

Iron 20 19 d 
Magnesium 20 20 

Manganese 20 20 

Potassium 20 20 

100 
100 
95 
100 
100 
100 

20 
20 
20 
20 
20 
20 

Inorganics (mg/L): Sodium 20 20 
Cyanide, Total 20 20 

100 
100 

20 
20 

3309 3162 0.955575703 
Notes: 
Number of samples used in completeness calculations includes field duplicates but does not include equipment rinsate, field, or trip blanks. 
Percent Contractural Compliance = (number of contract compliant results / Number of reported results)* 100 
Percent Technial Compliance = (Number of usable results / Number of reported results) * 100 
a = Qualified due to low surrogate recoveries 
b = Qualified due to low matrix spike/matrix spike duplicate recoveries 
c = Qualified due to high field duplicate relative percent difference. 
d = Qualified due to associated blank detection. 
e = Qualified due to detection outside calibration limits. 
f = Qualified due to potential laboratory contamination. 
g= Qualified due to low CCV recoveries 
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\\jdc-aus-fp1\Data\Projects\Westem Refining Company\GIANT\Bloomfield\NMED July 2007 OrdertGroup 2\lnv. Report\Gp 2 Site Inv Report.doc 



(N JO A) seiqqna j |y 

o> 
ops 

CO 
o 

-H (VOA"! L U 9S) 0Z28 

<B 
E c •e 
> 

CL 

a) 
F 
0) 

CT 

LXJ 
Z 
(fl 
C 

ro 
x 
o 

LO 

co 
i r 

LO 
o 
LO 

X 
CO 

IO 1 
r-
CD I 
co 
LfS 
CO 

LO 

o 
LO 

"53 
H 

R5QWFRa3?r(voA) ao9S8 
s.aOd 3808 / seppjjsed L808 

(*OS'W zON' EON'lD'=l) suojuy 

(HVdJOVNd)0t£8 

(ffrOSPOiflew) QQ3 

U'8\-V poi»eirM) H d i 

l(|SS9!Q/SB9) 991-08 poiflaiAJ H d i 

(A"|uo SBQ) H d i + 381IAI + X319 

(1-208) S.SIAII + aaiiAi + xaia 

3< 
K 







(N JO A) saiqqng J|V 

I- o 

5 

7 W 
7PTTJ 

z 
8 
H 
> 

z 
UJ 
< 

X 

M 

S2 
- J 
< 
z 
< 

£ 
o 
o 

B 
CD 
E 
c 

e 
> 
c 
a> 
ro 

CT> 
O 

CO 

CD 
3 

£T 
CD 
3 
cr 
3 

UJ 
z 
c/j 
c 

CO 
X 
•c— 
O 

O 

LO 

CO 
I 

LO 
o 
IO 

x 

•2 

I s -
CO 

I I 
LO 

Lf) 
o 
LO 

(V0A-.IW9S) 0LZ8 

pn59rW-H<U+ (voA)ao928 
s,8Dd 2808 / ssppiised LBO8 

( f rOS'^d' zON' eON'IO'd) suojuv 

S|B4SIAJ 8 vyoy 

(HVd JO VNd) <H£8 

(|.>09 P0M13IAI) 9Q3 

(l--8H7pOL|}eLAj) H d i 

(I9S8IQ/SB9) 991-08 poiflew H d i 

>- • ( A | u o SBQ) H d i + 3ailAI + X 3 i a 

(1208) s.aiAJl + 331IAI + X313 

o £ Q 
3 io 0 \ U J 

• • e * 



(NJo A) saiqqng J!V 

J2 

CD 
O 

r--
00 

CD 

CT 
l — 

CD 

cr 

LU 
Z 
oo 
c 

I 

r- I o I 
T— I 

LO 

> I 
LO 
O 
LO 

x 
CO I 

U-

LO 
f-~1 
o> 
co 

I I 
LO 
co 

i i 
LO 

o 

^(V0A-!LU9S) 0/28 

l ° ^ C L , £ ^ 9 - h d J - + (VOA) 80928 

s.aOd 2808 / seppiJSQd L808 

(*OS'*Od'zON'eON'l0'd) suojuy 

(HVd JOVNd) 0L88 

UK)Q poifl8|fl) QQ3 

(r8Lt7pom9|Aj) H d i 

(lassia/sBQ) a9L08 poui9|/\| H d i 
2 « I-1 k̂ iuo SBO) Hdi + Bam + xaia 

(i208) s.aiAji + aaii/\i + xaia 

X 

X 
X 

K 

V 

"3 

t-
8 



(N JO A ) saiqqng Jiy 

(VOA-I^ies) 0Z28 

(VOA) 80928 

s,80d 2808 / sapp!}S9d 1-808 

("OS' f rOd'2ON'EON'lO'd) SUOjuy 

siBieiAJ 8 vyoy 

LU (HVd JO VNd) 01-88 

(i'W)9 PCMCIA]) aaa 

( f 8 l f poiflew) H d i 

(I9S9IQ/SB0) ggL08 poiflew H d i 

(A|UO SBQ) Hdi + 3811A! + X318 

(1-208) s.aiAji + aaiw + xa ia 

• 

W i l l 

> 

ro OJ 

CD ,>» 
W r -
CO 

0 x, 
.E sz 
ro to 
C 03 
O Q. 

O > • 

0 

zr T 

3 or 

o 

r 

o 

6 

ro 

3 

c 
o 
ro 
;g 
lo 
> 
"5 
IJ-

CU > 
CD 

• 

ro 
TJ 
SZ 
ro 

t 

CD 

CT 
CD 

Dl 

CL 

E 
CO 

3 
r 
o 

2 

< 
CP 
6 

z 
i 

X 
' C 

ro 

CD 
CL 

CD Q 

OXai 
• B 

CD 
E 
P 

CD 
ro 
Q 

0 
75 

I 
o 
8 

o 
o 



< 
I- 0 

( t f - io A.) sa i qqng j j y 

18 
> w 
z (A 
Ui >. 
-I -J 
d < < Z 
z < 

E 
o 
o 

3 
c 
CD 
E 
c o 
i— 
> 
c 
ro 

o 

co 

CD 

E 
CD 
3 
CT 
3 

LU 

JUL 

CO 
X 

o 

o 

LO 

i I 
LO 
o 
LO 

(VOA-ILU9S) 0Z28 

k a < 2 - ^ A - h ( V O A ) 90938 

s.aod 2808 / seppijsed 1-808 

rcEl (1'OS"'Od'zON'eON'IO ,d) suojuy 

S|B}9|A| 8 VcdOcd 

LO 
I s - ! 
CO co i i 
LO 
ro 
LO 
o 
LO 

"CD H 

( H V d JO V N d ) 01-88 

U'fos poiJieiMJaaa 
(L 8H7P0LH9IAI) H d i 

(I9S9IQ/SB0) 991-08 P0U,}9|AJ H d i 

(A|uo SBO) Hdi + aaiiAi + xaia 
(1-208) s,gi/\u + agiiAi + xaia 

x 
x 

K 
V 

X 

X 
X. 

X 
X 





(N Jo A) saiqqng J!V 

2 I- 0 

t 0 

Ss 
> (A z (A LU £ 

d < < Z 
K 

•JTI 

E 
o 
o 
ro 
cz 
cu 
E 
c 
o 
L _ 

"> 
c 
ro 
x: 

CT) 
O 

r-
oo 

cu 
ZZ 

E 
CD 
ZZ 

cr 

UJ 

OT 
C 

ro 
x 
o 
O) 

O 

LO 
NT 
CO 

i I 
LO 
o 
LO 
x ro 

LO I 

co 
CO 

LO I 

I I 
LO I 
o 
LO 

"CD I 
r-

(V0A-!^9S) 0Z38 

[ j p ^ ' ^ ~ H c U ^ ( V 0 A ) 90938 

s,80d 3808 / seppBS9d L808 

(*OS' f rOd'zON'eON'IO'd) suojuy 

S|BJ9[A! 8 v y o y 

(HVdJO VNd) 01-88 

( l - f 09 POMieiAl) 9Q3 

(L'8L17P0L|I9IA1) H d i 

(|9S9!a/seo) ggL08 poifl9|N H d i 

(A|uo SB9) H d i + 3911AI + X313 

(1308) s.giALL + 3911AI + X313 

X 
X 

X 



18 
> 1 / 1 

(NJO A ) saiqqng j i y 

ro 
c 
cu 
E 
c 
o 

ro 

^ (fl , 

d < 

< z x< 

•TLB 

CD 
O 

oo 

CD 

cu 
3 cr 
3 

X> 

LU 

c 
1̂  
5 
ro 
X 

o cn 

O | 

LO 

CO 
I 

LO 
O 
LO 

x ro 

LO 

OJ 
co 

t i 

LO 

CO 
LO I 

o 
LO I 

(VOA-ILuas) 0Z28 

(VOA) 90928 

s.gOd 2808 / seppBS9d L808 

C0S ' , 7 Od ' z ON' £ 0N ' l0 'd ) suoiuv 

S|Bi9|AJ g VcdOcJ 

(HVd J0 VNd) 01-88 

(i vo9 poLjiaiAj) gaa 
(L 9l-t7 poqieiAl) H d i 

l(|9S9ia/SB0) gg|,08 PoqjoiAl H d i 

(A|uo SBQ) Hdi + 3911M + X319 

(L208) s,gwi + 391W + X319 

X 

tn 
i 

ro 
E 
CD 

a: 







(N JO A) saiqqna j | v 

(V0A" ! L U 9 S) 0Z28 

bcjcS^-vlciJJr (VOA) ao9S8 
s.aOd 2808 / sappBsed L808 

CoS'^Od^ON^ON'IO'd) suoiuy 

CO siei9|Aj 8 vyoy 

X 

UJ (HVd JO VNd) 0L£8 

(Ltrog POL»9IAI) aaa 
(L'81.f pOU,t9|Aj) H d i 

(lasaia/SEo) as 1-08 P0M191AI H d i 
CO 

(A|uo SBO) Hdi + aaiw + xaia 
(L208) s.aiAii + aaiiAj + xaia 

• 

1 .• 
ft* 

CO 

> 
ro o 
CD ^ 
co r— 
CO 

CD x , 

co ro 
o 9-
o >• 

•4 

X 

or 
5 

t r 
3 

i 

9. 

(0 

O 

•4? 

V 

q S 
" 5 

=8: 

o 

ro 
c 
45 
CO 

• 

to 
0) 
Z> 
cr 
© 

a> 
Q_ 

E 
CD 
CO 

cr 

2 CD 

H 
) 

C O eg 

4 

X 

O 

CD 
C L 

<£ Q 
£ Q 
O til 

CD 

E 
o 

J5» i 
0) 
ro 
Q 

- D O — ~ sT 
—=»«——V I 



(N JO A) saiqqng j iy 

cn 
o 

oo 0 

z LD to 
0 

0 00 . 3 

50
5-

cr 

er
q 

50
5-

R
e 

cr X w 
co '</> LL >> 

< CO 

LU 
LO 

< 
LU r-~ 
Z CO 

CO 
w 1 

LO c 
1 

LO 
M-
CO 

1 

CO LO 
X O 

LO 

O 
o> Te

l 
(VOA'! u j e S) 0Z28 

^ ^ S M V L - f (VOA) 80928 

s.gDd 2808 / sapioijsad L808 

(*OS' ,'Od'zON'eON'l0'd) suoiuv 

*mm 8 vyoy 
(HVdJO VNd)0L88 

(L>09 poLJisyM) ga3 

(l-"8Lfr poiliaw) H d i 

(lasaia/SBQ) ggi.08 Pomai^l H d i 

!(A|U0 seo) H d i + 3811M + X318 

(L208) s.giAll + 3ailAI + xaia 

a 









(N JO A) ssiqqng Jjy 

E 
o 
o 

c 

c 

2 
> 
c 

f o 

• I 

CO 
o 

oo 

CD 
3 
E" 
CD 
3 
cr 

UJ 

co 
X 

I s -o I 

LO I 

I I 
LO I 
o 
LO 

(VOA-1UJ9S) 0Z28 

a^QCJ^J - H d j ^ ( V O A ) 90928 

s.aOd 2808 / seppi}S8d 1-808 

roll ("OS' t'Od'sON'eON'10'd) suoiuv 

LO 
N-
CD 
CO 
I I 

LO 

CO I 
Lo l 
O I 
LO I 

( t ' 8 t f poiftew) H d i 

(leseia/SBo) QQL08 POMieiAl H d i 

LU 
£ CDI 
CO L l (X|UO SBQ) H d i + 3911AI + X319 

(1-208) s.aiAJl + 3911AJ + X319 

I I I 
ill?.* 
I £ i& i fc i w i f e 1 

m CD 
> 

ro CD 

^ § : 
0) L ? 
tn r-

.S c 
co co 
C CD 
O Q. 

i 

X 

^ 2 
~7~ 
a 

rs 

Z 1 

3 
2 

X 
x. 

—> 
1 
I 

X 

7 

x 

o 
4 

1 
I 

J 

2 

3 a: 

to 
CD 
ZJ cr cu 

_CD 
Q . 

E 
CD 

£0 

1 

i 

I 
8 I 

o 
i 

/° 
LL 

X 4 
CD 

E a I 
ro 
Q 

CO 





(N Jf/A) saiqqng j i y 

S3 
H 
> W 

UJ £ 
j < 
< z 
z < 

E 
o 
o 

JS 
co 
E c 
2 
'> 
c 

ro 
JZ 

o 

00 

CD 
Zi 

2" 
<D 
CT 
D 

LU 
Z 
cn c 

ro 
X 

I s -o I 

LO I 

"* 
CO 
L O l 

o 
LO 

X 

ro 
LO 

cn co I • I 
LO 

co 
LO I o 
LO 

* W W 
(VOA-!UJ9S) 0Z28 

b^ 'o t fQ h d L 4 - (VOA) 90928 

s.gQd 2808 / sepp»sed L808 

("OS' , 'Od' zON , cON'IO'd) suojuv 

(HVdJO VNd) 01-88 

UpOQ POiNSIAl) g a 3 

(I'QIV pomevi) Hdi 

(I9S9IQ/SB9) ggi.08 P0L»9|/\1 H d i 

(A|uo SBO) H d i + aailAJ + X 3 1 9 

(1-208) s.giAll + 391IA1 + X319 

is 

•Ml' 

ro CD 

CO 
to r -
CD 

CD - o 
.£ c 
ro ro 
£ CD 
O Cu 
O 

X 

X5 

X 

S 

X 

o 

6 
-̂ 3 

X 

s31 

X 

o 
t i 

15 

> 

-£1 

CO * \ ~ 

•^2 

CO 
CD 
3 
CT 
CD 
a: 
CL 
E 
CO 
CO 3 

k 
•8 

I 

-4 

" 1 „ 

X 

ro 
-3 
5 

^4 
9 

t t 

CO 

E 

CO 

-*—• 
ro 

Q o 

5 CP 
• f t 

1 





M 
M 

z 
8 
H 
> 

z 
UJ 
< 

0 

i 
0 

5 
W 
H 

S 
< 
Z 
< 

(N jQ A) se iqqng j j v 

c 
CD 
E 
c 
2 
> 
tz 
_CD 
To 

CD 
O 
v -
t--
co 

-4
1
0
7

 
-4

1
0
7

 

zz UO CO 
-a- CD 
co 

ZI i o 
o 
LO 

CT 

e
rq

 i o 
o 
LO R

e 

Zf 
cr X 
ZJ co 'w u_ 
< na

 

1 
LO < 

111 r-

c
in

s
 N

 

O) 
CO 

c
in

s
 N

 

LO 

CO 
1 

CO LO 
X o 

LO 
o 
CJ> 

1 , 

(V0A-IW3S) 0Z28 

bl)9 ''JRJ^'Hdii- V (VOA) 90928 

s.9Dd 2808 / sepioijsed L808 

COS'"Od' z ON' E ON'IO'd) suoiuv 

sieioiAi 8 vaoy 
(HVdJO VNd) 01-88 

U > 0 9 P0U18IAI) 9Q3 

U'81-fr pou.}9[/\]) H d i 

(|9S3!Q/SB9) 99L08 POM191AI H d i 

(A|uo seo) H d i + 391l/\l + X319 

(1-208) s.giAll + 391IA1 + X 3 i a 

X 
5fl 

X X 

tf 

1 

is 

< 



© 
o 

fc 
H 0 

(N JO A) S8|qqng J|V 

CON/'LOC 

o 
§5 
> W 

9 H 

u >: 

< z 
I < 

E 
8 
CO 

c 
CD E c 
2 
> 
c 
CD 

CD 
O 

oo 

CD 
3 

cr 

cr 
3 

LU 
Z 
co 
c 

CO 
X 
T— 

o 
CD 

N-
O 

LO 

co 
i i 

LO 
o 
LO 

x co 

LO 

N-
co 
LO 
co I 
LO 
o 
LO 

(V0A-IW9S) 0Z38 

| ^ < 7 - V l f ) r 1 c l L + (VOA) 90938 

s,80d 3808 / ssppijsad L808 

("OS^Od^ON^ON'IO'd) suojuv 

(HVd JO VNd) 01-88 

(i.t>os poMiew) aaa 
(L-8Lt7P0L|J9^) H d i 

(|9S9!Q/seQ) 99L08 Poq}91A| H d i 

(A|uo SB£>) H d i + 391W + X319 

(1-308) s^lAll + 3911M + X319 

X 
x 

5< 
2 
5 









Zt 
3 

b 
3 

2 
z 

s 
H 
> z 
- i 
< 
X 

fc 
o 
0 
£0 

5 
W 
H 

S 
< 
Z 
< 

(NJO aiqqng J|V 

E 
o 
q 
To 
c 
CO 
E c 

e 

•> 
c 
To 
JZ 

o 
r -
00 

CO 
zi 

e~ 
CO 
CT 
3 

LLI 
Z 
co 

CO 
X 
T— 
o 
CJ) 

o I 

LO 

CO I 
LO 

o 
LO 

x 
co 

LO 

cn co • i 
LO 

CO 
I I 

LO 
O 
LO 

(V0A" ! L U 9 S) 0Z38 

\ < V ^ ^ 7 - / / d i J - (VOA) 90938 

s.aOd 3808 / sepsoBsad L808 

( "OS' , 'Od ' z ON' e ON' lO , j ) suowv 

s|B|a|Al 8 VcdOcd 

(HVdJO VNd)0LG8 

{ V W 9 POMISIA!) 9Q3 

P0M191AI) H d i 

(lasaia/seo) gQL08 PoqjaiAl H d i 

(A|UO S B O ) H d i + 3911AI + X319 

X 

XK 

X 

X 

X 



(N JO A ) saiqqng j j y 

(VOA iwes ) 0Z28 

(VOA) a0928 

s.aOd 2808 / s a p p e d L808 

( * O S ' W z O N ' c O N ' l O ' d ) suoiuy 

SIB}9[AI 8 vaoa 
(HVdJO VNd) 01-88 

( I f OS poqisiAl) a 0 3 

{ V Q l t poqjaiAi) H d i 

(|9S9!Q/SB9) as 1-08 P0L|J9[M H d i 

(A|uo SEO) H d i + 391IAI + X 3 i a 

(1-208) s.aiAll + 331IAI + X318 
•Jf! £• & j " ^ * * - J' I* if 

2C 

r 

w 
I— 

co 
E 
<D 

Q 

o 

-a— 

-ts 
£ 

CP 
o 
cN 
N 

ST 

I 

i 
S 

\J 

D 

o 

0s" 



fc 
0 

(NJO^) seiqqna J!V 

— w / w 

1*5 
<C EC 

to yo^tg 

g 
> 

z 
Ul 

< 
I 

0 
CQ 

5 
(fl 
M 

S 
< 
Z 
< 

E 
$ 
co *-» c 
CD 
E 
tz 
2 
> 
c 
CD 

CD 
O 

~~ LO 

CO 

(VOA"! L U 9S) 0Z28 

3f? 
•XL1 

CD 

cr 
CD 
3 
tr 
3 

.Q 

< 

LU 

z 
c 

i i 

CO 

X 
o 
cn 

\ ° & ? ^ - / f c f J J - (VOA) 90928 

LO 
o 
LO 

x co 
LL. 

LO 
r--
CD 
CO 

I 

LO 
CO 

I 

LO 

LO 

s,90d 2808 / s a p p e d L808 

COS'^Od'^ON^ON'lO'd) suowv 

(HVd JO VNd)01-£8 

U"W)S PoqiaiAl) add 

(L-81-tPom9|Al) H d i 

(leseia/seo) asi.08 P0U.}0[A1 H d i 

(A|UO SB©) H d i + 3911A! + X 3 i a 

(L208) s.ai^ll + 3911AI + X319 

5 
X 

x 3FV 

x 

X 





(N Jo A) saiqqng 

it*. 

efts 

O) 
o. T— 

00 O 

1 

z IO co 
0> Cp 3 

=). Lf) 
O 
LO 

CT 

er
q 

Lf) 
O 
LO R

e 

nbn ax
 

si
s 

LL >. 
< na

 

i 

LU 
LO < i 

LU M 
z CT> 

CO 
<o 1 

LO 
"* 

c 
1 

LO 
"* CO 

1 
CO LO 
I O l 

LO T— 

o 
CO 

"63 f-
** 

(V0A-ILU8S) 0Z38 

<&9fW 'f/c/_LM (VOA) 90938 

s.gdd 3808 / seppused L808 

(*OS'*Od'eON'eON'IO'd) suojuv 

(0938 po^eiAl) QQ3 

(Lfos poMieiAi) aaa 
(L-8H7 pomeiAi) H d i 

(|9seia/SB0) aSL08 poiflafli H d i 

(A|U0 SB©) H d i + 391IAI + X319 

(1308) s,awi + 3911AI + X319 

• 

1 

cs, 

O 

o 

*9 

V 

rt rt 

3 

r4 

/ C 

(Ni 

± 

C>1 

J 

CO 

cr-" 
Wo 

' ) ( 

I p 
1) ' 

c 





(N JO A) S8|qqng J|V 

O) 

o 

O
IO

 M
8

' 

T— 

>t 
q z LO to 

CO 

Is CD". 00 . 3 
c uo CT 
CO PJ". o CD 

E CO LO CC 
c ' 3 • 

ax
 " (/) 2 cr. 

—i ax
 

0) 

e
n
v
i 

A
lb

i 

LL 

n
a
ly

 

'.
h
a
ll
 

m LO 

(VOA-ILUSS) 0ZS8 

f j d j - f (VOA) 90938 

s.god 3808 / seppjjsed L808 

P'OS'*Od'zON'EON'lO'd) suojuv 

(HVd JOVNd) QL99 

(0938 pouieiM) QQ3 
z 
cn 
g 
i ; 
i 
X 

CD 
CO 

I I 

uo 
cS 

I I 
LO o 
LO 

(L>09 Poq;e|Al) 903 

(L-8Lt7poqiatM) H d i 

KieseiQ/SBO) gSL08 pou.i9|/\| H d i 
2 « 
CD 

CD 
(A|UO SBQ) H d i + 391IAI + X319 

(1.308) s,g|All + 391IAI + X319 



















(M JO i j aoedspB8H JO saiqqng Jiy 

a 

r-. o 

in 

o m 

c 
cu 
£ 
o 

- . m c -

sj 2 > 
crco Q) 

C ^ < T ' 0 7 / ^ f / c l J ^ f (VOA) S09S8 
" i n 

JS co 
2 CQ 

(2808)s,e0d/sap!0!5sad L808 

('OS '*0d 'e0N 'e0N '10'd) suoiuv 

CU I f ) 

n _: 

s|B?a|/\|8VH0U 

[HVd JO VNd)-01.88 

U>09P°W\l]BO3 

(UBLt? poq̂ siAJ) Hdi 

(I8S8IQ/SB9) gQLQBPD^aiAIHdl 

[A|UQ aui|0SB9) Hdi + 381IAI + X318 

(lS08)s,aiAJl + 3ailAI + X318 

6o 

CJ 

ZC 

cq 
o> 

cn 

-3 

4 
S 

(fc 

•-CM 

> 

7 

3 

V 

IT 

2C 

- 3 

5 

J 

si 

J 
:2 

4 
a 

"̂3 

13 

<*5 

{ 
3 
4 

ilk 

•0 
3. 
CO 

or 

0) 
DC 

.0 

ro j> 

cc 

CD 









j JO / j aoedspeaH JO sajqqng j | \ / 

tt 
H° 

lis 
tt J ^ 
> \n n 
Z S | 
J ^ 1 

J < ^ 

TT Jf ro 

I H 

o 

'"LT) 
cn St 
o m 

r iri 
o 

co m E 
O ° 
.9 ro q 
J2 4-3 

f lO.S 

Z CO D 

CTCO JU 

a> in 75 
3-° •x : 

§-in | 
-° — 3 

(V0A-!̂ 8S) 0Z28 

<̂ <l '°#9~HdjL-i- [V0/U 9 0 9 2 8 

(3808) s.goa/SBpiopsBd LB08 

("OS '"Od ,S0N ,E0N'IG'd) suoiuv 

S|B?3|AJ8VdOH 

(HVdJOVNd)0'LE8 

(1208 Pom3|AJ) OQ3 

(LfOS poi|39iAJ] aa3 

U'BlfPOWJ) Hdi 

[|3S3!Q/SB9] ggi08 P°W\I Hdi 

(A|UQ 3Uj|0SB9] Hdi + 3B1W + X318 

(L208) s.aiAli + 38ilAI + X3ia 

CO 

o 
ZC 

O 
ZC 

E 
co 

OD 

3 

If 

3 

0 

cO 

5 

3 

5 

o 
7 £ 

3 

- > 

I/) 

J 

0 

2 

£0 
o 

3 5 

- - ; > 

.3-

-a 

i 

(Nl 
I 

CA 

cC 

i 

5 

o 

3 

-5' 

-I 

j 

13 

1 

CD 
tf 
a 





















JO / j BoedspoaH JO saiqqng j;y 

00 

CTJ 

>• 
CC 
Q 

Ej3 
z ca 
• 4 
a J 
ZU) 
my 
J < <z 
I < 

a 

iri 
ro St a 
r in 

n no in E 
O Q 

CO ^ c 
•f in o) 
Z o D 

LU 

(V0A-IW3S) 0Z28 

( W tf<£L+ (VOA) 90928 

C2B0a)s,a0d/S8pP!qsBd L808 

CD S CTfTJ 
CO t . . _ 

X co in ra 

cn £ — £ 

("OS '"Od 'e0N 'e0N '13 'J) su°W 

WBIAIBVHOd 

(HVd J0VNd) • L-E8 

(L^OSPOWI) 8Q3 

U'8H7P°W\I) Hdi 

[lasaiQ/SBfj] astOBPOM ÎAI Hdi 
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