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Executive Summary

The Gallup Refinery, which is located 17 miles east of Gallup, New Mexico, has been in operation
since the 1950s. Past inspections by State [New Mexico Environment Department (NMED)] 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 the facility’s Resource
Conservation and Recovery Act (RCRA) Post-Closure Care Permit and 20.4.1.500 New Mexico
Administrative Code (NMAC), this environmental site investigation was completed for SWMU No. 10
(Sludge Pits).

The activities completed include sampling and analysis of soils and groundwater throughout the
location of the former Sludge Pits to determine current concentrations of any potential contaminants
resulting from historical operations and to delineate any such historical releases. This area was
previously investigated in 1990 and 1994 with the collection of numerous soil samples during the
RCRA Facility Investigation (RFI). The current investigation began on April 28, 2015 and continued
through September 21, 2016. This included the completion of 25 soil borings with 73 soil samples
(excluding additional quality assurance samples) collected for analysis of potential site-related
constituents (e.g., volatile and semi-volatile organics, total petroleum hydrocarbons, and metals).
Temporary well completions were installed in 11 boreholes where saturation was encountered.
Eleven groundwater samples (excluding additional quality assurance samples) were collected for
analysis of potential site-related constituents (e.g., volatile and semi-volatile organics, total

petroleum hydrocarbons (TPH), metals, and inorganic/general water quality parameters).

At the former Sludge Pits, seven organic constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene,
2-methylnaphthalene, benzene, ethylbenzene, naphthalene, and xylenes) were detected at
concentrations above their soil-to-groundwater [Dilution Attenuation Factor (DAF)= 295] screening
levels but no individual organic constituents were reported at concentrations above their respective
residential direct contact screening levels. Including diesel range organics (DRO) and motor oil range
organics (MRO) with the aforementioned seven individual organic constituents, the exceedances of
screening levels occurred in 16 soil samples collected at 12 soil borings (SWMU 10-4, SWMU 10-5,
SWMU 10-8, SWMU 10-10, SWMU 10-11, SWMU 10-13, SWMU 10-14, SWMU 10-17, SWMU 10-19,
SWMU 10-20, SWMU 10-24, and SWMU 10-25).
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Two metals (arsenic and cyanide) were detected in soils at concentrations above the (DAF=295) soil-
to-groundwater protection screening levels. Arsenic was also detected at a concentration above the
residential soil screening level in one sample [SWMU 10-20 (2-2.57)]. It is possible that some of
these detections are reflective of naturally occurring concentrations but a site-specific metals

background study will be required to make this determination.

There were numerous inorganic constituents in the totals analyses (arsenic, barium, beryllium,
chromium (hexavalent), chromium (total), cobalt, cyanide, iron, lead, manganese, nickel, vanadium,
chloride, and sulfate) detected at concentrations above residential/tap water screening levels in
groundwater samples collected from the temporary well completions. At least one of these
exceedances of screening levels for inorganic constituents occurred in every groundwater sample
analyzed. Only arsenic, barium, iron, manganese, and nickel were detected at concentrations above
screening levels in the dissolved analyses. Thirteen organic constituents (1-methylnaphthalene, 2-
methylnaphthalene, 1,2,4-trimethlybenzene,1,3,5-trimethylbenzene, benzene,
bromodichloromethane, MTBE, naphthalene, toluene, xylenes, 2,4-dimethylphenol, 3+4-
methylphenol, and phenol) were detected at concentrations above screening levels in seven
groundwater samples collected from soil borings SWMU 10-5, SWMU 10-11, SWMU 10-12, SWMU
10-15, SWMU 10-20, SWMU 10-21, and SWMU 10-25.

Western is recommending two additional soil borings to complete lateral delineation of impacts to
soil and groundwater. In addition, a separate investigation is recommended to evaluate

naturally occurring concentrations of inorganic constituents in soil.
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Section 1
Introduction

The Gallup Refinery is located approximately 17 miles east of Gallup, New Mexico along the north
side of Interstate Highway I-40 in McKinley County. The physical address is I-40, Exit #39
Jamestown, New Mexico 87347. The Gallup Refinery property covers approximately 810 acres.
Figure 1 presents the refinery location and the regional vicinity, which is characterized as high desert

plain comprised primarily of public lands used for grazing by cattle and sheep.

The Gallup Refinery generally processes crude oil from the Four Corners area transported to the
facility by pipeline or tanker truck. Various process units are operated at the facility, including crude
distillation, reforming, fluidized catalytic cracking, alkylation, isomerization, sulfur recovery, merox
treater, and hydrotreating. Current and past operations have produced gasoline, diesel fuels, jet

fuels, kerosene, propane, butane, and residual fuel.

The area of investigation that is the subject of this report is shown on Figure 2 for the Sludge Pits
(SWMU No. 10). 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 NMAC incorporating
40 Code of Federal Regulations (CFR) Section 264.101. The investigation was completed pursuant
to the SWMU No. 10 Investigation Work Plan dated September 2014 (approved with modification
March 2, 2015).

Section 2 presents background information for SWMU No. 10, including a review of historical waste
management activities to help identity the types of waste handled, sources of releases, and
previously known impacts to the environment. Section 3 describes the scope of work completed
during the site investigation, including completion of soil borings, installation of temporary
monitoring wells, and sample collection. The fourth section of the report explains the results of the
field investigation, including the general surface and subsurface conditions and detailed site-specific
information acquired during subsurface investigations. Section 5 explains the regulatory standards
that are used for comparison to the analytical results and Section 6 presents the analytical results of
soil and groundwater samples analyzed for volatile and semi-volatile organic compounds, TPH,

metals, and inorganic/general chemistry constituents. The results of these analyses are compared
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to applicable State or federal screening levels. Section 7 summarizes and provides an evaluation of

the potential impacts and provides recommendations for any future actions.
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Section 2
Background

This section presents background information for the Sludge Pits (SWMU No. 10) including a review

of historical waste management activities to identity the following:

e Type and characteristics of waste and contaminants handled in the SWMU,;
e Known and possible sources of impacts;
e History of releases; and

e Known extent of impacts prior to the current investigation.

2.1  Sludge Pits (SWMU No. 10)

The Sludge Pits were originally included as a SWMU in the 1988 Hazardous and Solid Waste Act
(HSWA) permit and subsequently included for investigation in the 1990 RCRA Facility Investigation
(RFI) Work Plan.

2.2  Operational History

The Sludge Pits were put into service in 1958 and were removed from service in 1980, when the
sludge was removed and the pit area was covered with a layer of soil. The source of the fill soil is
unknown, but the refinery has historically sourced fill from on-site borrow areas that were not used
for site operations. The exact date in 1980 of the removal activity is unknown but the sludge
materials in the pits were removed and placed in the RCRA Permitted Land Treatment Unit after the
pits were removed from service (Geoscience Consultants, Ltd., 1985). The volume of materials
removed is unknown. There were two pits that covered an area of approximately 130 feet by 80 feet
and 70 feet by 50 feet with a depth of 2 feet (Figure 2). The pits were used to contain oily waste

removed from the APl Separator.

An analysis of metals in the refinery wastewater, which flowed through the API Separator, was
conducted in July and August 1980. A copy of the summarized results are included in Appendix F
(Geoscience Consultants, Ltd., 1985). The metal with the highest concentration is chromium. The
sample with the highest chromium concentration was the cooling water tower blowdown. The results
are not speciated between chromium Ill and chromium VI. The fact that the highest concentration

was reported at the cooling tower could indicate that at least one source of the chromium was the
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cooling tower. It was a common practice during that time period to use chromium VI as a corrosion
inhibitor in cooling tower operations and chromate is reported to have been used at the cooling
towers (EPA, 1987). An analysis of the separator sludge was conducted in March 1984 and while it
did report total chromium at 0.036 mg/I, it did not detect the presence of chromium VI (Appendix F).

2.3  Historical Site Investigations

In 1990, during the Phase | RFI eight soil borings (RFI1001V through RFI1008V) were completed to
depths of 13 feet below ground surface (bgs) (Figure 3) (Giant Refining Company, 1991). Soil
samples were collected from depths of 0.0 feet bgs, 3.0 feet bgs, 6.0 feet bgs, 9.0 feet bgs, and
12.5 feet bgs. The soil samples were analyzed for metals (antimony, arsenic, barium, beryllium,
cadmium, chromium, cobalt, copper, lead, nickel, mercury, potassium, selenium, vanadium, and
zinc), volatile organic compounds (VOCs), and semi volatile organic compounds (SVOCs) and the
results are presented in Table 1. For comparison the NMED soil screening levels (Risk Assessment
Guidance for Site Investigation and Remediation, dated February 2012) and EPA Regional Screening
Levels are also included in Tables 1 and 2. Based on the detection of constituents in the samples
collected in 1990, EPA directed that deeper samples be collected from the same area. As shown on
Figure 4, eight additional soil borings (RFI1014V through RFI1021V) were drilled to depths of 25 feet
bgs using hollow-stem augers with soil samples collected at depths of 19.0 feet bgs and 25.0 feet
bgs (Giant Refining Company, 1994). The soil samples were analyzed for VOCs, SVOCs, and metals

and the results are summarized in Table 2.

The analytical results for the soil samples collected in 1990 indicated the presence of arsenic,
barium, cadmium, chromium (compared to chromium VI screening levels), cobalt, copper, mercury,
benzene, ethylbenzene, toluene, xylenes, 2,4-dimethylphenol, 2-methylnaphthalene, o-cresol, m&p-
cresol, fluorene, naphthalene, and phenol at concentrations above screening levels. The metals
were initially compared to background concentrations in the 1991 RFI report; however, NMED has
not approved background concentrations for metals and thus it is not currently known how the
reported metals concentrations compare to naturally occurring concentrations. The metals were
found at concentrations above screening levels in all samples, in particular for chromium when
compared to chromium VI screening levels and cobalt. The soil samples collected in 1990 were not
analyzed to determine the valence state of the chromium, but rather it was reported as total
chromium. The organic constituents with concentrations above the screening levels were detected
in samples collected at boring locations RFI1002 at a depth of 3 feet bgs, RFI1004 from depths of 3
feet bgs to 9 feet bgs, and RFI1005 from depths of 6 feet bgs to 12.5 feet bgs.
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The analytical results for the soil samples collected in 1994 indicated the presence of barium and
di-n-butyl phthalate at concentrations above their respective screening levels. Barium was detected
in all but one soil sample (RFI1015V25.0) above the screening level of 300 mg/kg. Di-n-butyl
phthalate was detected at concentrations above the screening level (7.0 mg/kg) in four soil samples
(RIF1018V19.0, RFI1019V25.0, RIF1021V19.0, and RFI1021V25.0). Di-n-butyl phthalate is a
phthalate ester (plasticizer) and is considered by EPA to be a common laboratory contaminant (EPA,
1989).

Giant proposed to implement the corrective action plan (in-place bioremediation) that had previously
been submitted to EPA in February 1993 and approved, with modifications, by EPA on January 7,
1994. There is no record of additional testing of soils to evaluate the effectiveness of in-place
bioremediation after EPA’s approval of the corrective action plan. During the week of March 23,
1998, an on-site inspection was conducted by Practical Environmental Services, Inc. in support of
preparation of a RCRA Post-Closure Care Permit for the Gallup Refinery Land Treatment Unit. The
Summary Report is included as Appendix B of the 2014 SWMU 10 Investigation Work Plan (Western

Refining Southwest, Inc., 2014). The observations were as follows:

e The sludge pits area was observed to be vacant and inactive. No sign of soil staining or
residual waste was evident at or in the vicinity of the site;

e Native shrubs and grasses were observed growing throughout the general vicinity. No signs
of distress were evident; and

e Local soil in the vicinity of the sludge pits is bentonitic clays and silts. Similar soil strata

from a neighboring SWMU exhibited a hydraulic conductivity of less than 107cm/sec.
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Section 3
Scope of Activities

3.1  Soil Boring, Temporary Monitoring Well Installation and Sample Collection

Pursuant to the approved Investigation Work Plan, an investigation of soils and groundwater was
conducted to determine and evaluate the presence, nature, extent, fate, and transport of
contaminants. To accomplish this objective, soil borings and temporary monitoring wells were
installed at the Sludge Pits (Figure 7).

As outlined in the Investigation Work Plan, there is the potential for constituents to have been

released to soils at known locations and therefore a judgmental sampling design was implemented.

3.1.1 Site Investigation

The scope of work for the investigation at the Sludge Pits consisted of the installation of a minimum
of ten soil borings throughout the area of the former Sludge Pits. Borings were scheduled to be
drilled to a minimum depth of 20 feet or to the top of bedrock. The scope of work required the
collection of a groundwater sample if groundwater was encountered. During the investigation 15
additional soil borings (eight were completed as temporary monitoring wells) were added to the
scope in an effort to delineate the extent of impacted soils as observed visually, from the results field
screening using a photoionization detector (PID), or elevated concentrations in initial laboratory
analytical reports. This includes borings SWMU 10-11 through SWMU 10-25, which were completed
to the south, west, north, and northeast of the original area of investigation to further define the
lateral extent of potential impacts. Seventy three soil samples (excluding additional quality
assurance samples) were collected for analysis of potential site-related constituents including
volatile and semi-volatile organics, total petroleum (i.e., gasoline, diesel, and motor oil range)

hydrocarbons, Skinner List metals, chromium VI, iron, and manganese.

Soil samples were collected at the 25 locations shown on Figure 7. Twenty soil borings were
advanced using hollow stem augers. Eight of these borings were on the original scope of work.
Twelve borings completed using hollow stem augers were added during the investigation. Temporary
wells were installed in 10 of these boreholes and groundwater was subsequently sampled. The

following list provides a summary of the soil borings advanced using hollow stem augers:

31



e SWMU 10-1; advanced to 20 feet below ground level (bgl); temporary well installed;
e SWMU 10-3; advanced to 20 feet bgl; temporary well installed;

e SWMU 10-4; advanced to 20 feet bgl;

e SWMU 10-5; advanced to 24 feet bgl; temporary well installed;

e SWMU 10-7; advanced to 20 feet bgl;

e SWMU 10-8; advanced to 20 feet bgl;

e SWMU 10-9; advanced to 20 feet bgl;

e SWMU 10-10; advanced to 20 feet bg];

e SWMU 10-11; additional boring; advanced to 20 feet bgl; temporary well installed;
e SWMU 10-12; additional boring; advanced to 22 feet bgl; temporary well installed;
e SWMU 10-13; additional boring; advanced to 20 feet bgl;

e SWMU 10-14; additional boring; advanced to 23 feet bgl; temporary well installed;
e SWMU 10-15; additional boring; advanced to 20 feet bgl; temporary well installed
e SWMU 10-18; additional boring; advanced to 20 feet bgl;

e SWMU 10-19; additional boring; advanced to 20 feet bgl;

e SWMU 10-20; additional boring; advanced to 22 feet bgl; temporary well installed;
e SWMU 10-21; additional boring; advanced to 22 feet bgl; temporary well installed;
e SWMU 10-23; additional boring; advanced to 17 feet bg];

e SWMU 10-24; additional boring; advanced to 17 feet bgl; and

e SWMU 10-25; additional boring; advanced to 19 feet bgl; temporary well installed.

Five soil borings were advanced using a hand auger. This deviation from the Investigation Work Plan
was necessary when the soil boring location was not accessible to the drilling rig (e.g., uneven
terrain, overhead electrical lines, and below grade utility lines). Two of these soil borings were on the
original scope of work. Three of the soil borings completed with a hand auger were added during the
investigation. A temporary well was installed in one of the boreholes and groundwater was
subsequently sampled. The following list provides a summary of the soil borings advanced using a

hand augers:

e SWMU 10-2; advanced to 4 feet bgl (refusal);

e SWMU 10-6; advanced to 12 feet bgl (refusal);

e SWMU 10-16; additional boring; advanced to 9 feet bgl (refusal); temporary well installed;
e SWMU 10-17; additional boring; advanced to 8 feet bg| (refusal); and
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e SWMU 10-22; additional boring; advanced to 9 feet bgl.

Groundwater samples were collected from 11 temporary well completions. The groundwater
samples were analyzed for volatile and semi-volatile organics, total petroleum (i.e., gasoline, diesel,
and motor oil range) hydrocarbons, Skinner List metals, chromium VI, iron, manganese, chloride,
fluoride, and sulfate. The following list provides a brief summary of the groundwater sample

collection.

e SWMU 10-1; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-3; developed and sampled; yielded enough water for a full analytical suite;

o SWMU 10-5; sampled only due to slow recharge rate; yielded enough water for a full
analytical suite;

e SWMU 10-11; developed and sampled; yielded enough water for a full analytical suite; sheen
observed on purge water;

e SWMU 10-12; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-14; developed and sampled; yielded enough water for a full analytical suite; sheen
observed on purge water;

e SWMU 10-15; developed and sampled; yielded enough water for a full analytical suite; and

e SWMU 10-16; sampled only due to a small water column in the temporary well completion;
yielded enough water for only VOCs, SVOCs, and gasoline, diesel, and motor oil range
petroleum hydrocarbons analyses;

e SWMU 10-20; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-21; sampled only due to a small water column in the temporary well completion;
yielded enough water for only VOCs, SVOCs, and gasoline, diesel, and motor oil range
petroleum hydrocarbons analyses; and

e SWMU 10-25; developed and sampled; yielded enough water for a full analytical suite.

3.2  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 were contained and characterized using methods based on
the boring locations and type of contaminants suspected or encountered. All drill cuttings generated
during the investigation at the Sludge Pits were collected and put into 55-gallon drums. A composite
sample of 24 drums generated during the May 2015 sampling event (SWMU 10-1 through SWMU
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10-17) was collected using a decontaminated stainless steel spoon and sent to Hall Environmental

Laboratory for waste characterization analysis. The sample was analyzed for the following;

e Reactivity - Cyanide (SW846 CH7);

e Reactivity - Sulfide (SW846 CH7);

e Ignitability (Method 1030);

e Corrosivity - pH (Method 9045);

e Anions (Method 300.0);

e RCRA 8 (TCLP) Metals (Method 6010B);

e Additional Metals (Method 6010B) (Calcium, Magnesium, Potassium; and Sodium);
e Diesel Range Organics (Method 8015B);

e Motor Oil Range Organics (Method 8015B);
e Gasoline Range Organics (Method 8015B);
e TCLP Volatiles (Method 1311/8260B); and
e TCLP Semi-volatiles (Method 1311/8270C).

The Hall analytical report (#1505A00) is included in Appendix D. Based on the analysis, 24 non-
hazardous/non-DOT regulated drums (4,384 pounds) were shipped off-site to Advanced Chemical
Treatment Facility for disposal on June 16, 2015. An additional 15 drums were generated during the
May 2016 sampling event (SWMU 10-18 through SWMU 10-22). This generated 11,000 pounds of
non-hazardous/non-DOT regulated soil that was shipped off-site to Advanced Chemical Treatment

Facility for disposal on August 1, 2016.

Copies of the waste manifests are included in Appendix A. All purge water and decontamination
water was disposed in the refinery wastewater system upstream of the API Separator.
3.3  Surveys

A global positioning system receiver was used to record the coordinates of each soil boring. These

coordinates were recorded on the field boring logs.
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Section 4
Field Investigation Results

This section provides a summary of the surface and subsurface conditions at the refinery, including
the area near the Sludge Pits (SWMU No. 10). A discussion is included on the installation of soil
borings, field screening of soils, and collection of soil samples for analysis. This is followed by a
description of the installation of temporary well completions and the collection of groundwater

samples.

4.1  Surface Conditions

A topographic map of the area near the Sludge Pits is included as Figure 5. Local site topographic
features include high ground in the southeast gradually decreasing to lowland fluvial plain in the
northwest. Elevations on the refinery property range from 7,040 feet to 6,860 feet. The area of the
site near SWMU No. 10 is at an approximate elevation of 6,910 feet to 6,900 feet above mean sea

level (msl).

The McKinley County soil survey identifies the soil in the area of SWMU No. 10 as primarily the
Simitarg-Celavar sandy loams (USDA, 2005). The Simitarg-Celavar soils are well drained with a
conservative permeability of 0.20 in/hr and minimal salinity. Simitarq soils have nearly neutral pH

values ranging from 7.2 to 7.4 standard units.

Regional surface water features include the refinery evaporation ponds and aeration lagoons and a
number of small ponds. The site is located in the Puerco River valley, north of the Zuni Uplift with
overland flows directed northward to the tributaries of the Puerco River. The Puerco River continues
to the west to the confluence with the Little Colorado River. The South Fork of the Puerco River is

intermittent and retains flow only during and immediately following precipitation events.

4.2  Subsurface Conditions

During the utilities clearance of the Sludge Pit area several underground pipelines were detected.
The depth of these pipelines is unknown. It is not known whether these pipelines are active or

inactive.
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4.2.1 Geology

The shallow subsurface soils consist of fluvial and alluvial deposits comprised of clay and silt with
minor inter-bedded sand layers. The diverse properties and complex, irregular stratigraphy of the
surface soils across the site cause a wide range of hydraulic conductivity ranging from less than 102
cm/sec for gravely sands immediately overlying the Petrified Forest Formation to 108 cm/sec in the
clay soils located near the surface (Western Refining, 2009). Generally, shallow groundwater at the
refinery follows the upper contact of the Chinle Group with prevailing flow from the southeast to the
northwest, with some flow potentially to the northeast on the northeastern portion of the refinery

property.

The Quaternary alluvium, which occurs at the land surface in the area of the former Sludge Pits, is
mapped regionally as a narrow band trending west-northwest and running just north of I-40 (Figure
6). The Quaternary alluvium is thought to be the parent material of the Simitarg-Celavar soils
discussed above in Section 4.1. Two cross sections of the shallow subsurface in the immediate
vicinity of the Sludge Pits are included as Figures 8 and Figure 9. Figure 7 shows the location of the
two cross sections. As shown on the cross sections, the predominant lithology is silty clay with lesser
amounts of sand in varying proportions. The predominant occurrence of sand is in the western

portion of the area of investigation.

An isopach map of the sand thickness is included as Figure 10. This reflects lesser sand in the
eastern portion of the investigation area with a thickness up to 9 feet measured in two borings
(SWMU 10-11 and SWMU 10-14) in the western area. A second map (Figure 11) was prepared to
show the current elevation on top of the bedrock (Chinle Group). This surface is probably reflective
of the land surface present when the Quaternary alluvium was deposited, but may have been altered
when the pits were excavated. A comparison between the sand isopach map and the map of the
bedrock surface elevation indicates a general lack of sand across most of the area with the highest
surface elevations. There is a prominent northwest-southeast trending ridge on the elevation map
with sand present only in boring SWMU 10-17 along this feature. The sand interval present in boring
SWMU 10-17 is higher relative to the stratigraphically equivalent sand in other borings (e.g., SWMU
10-11 and SWMU 10-12) and is not saturated in boring SWMU 10-17. The surface elevation of the
bedrock is not totally controlling of the sand distribution, as sand is also absent in the area of SWMU

10-5 even though there is a significant drop in the surface elevation at this location.
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Subcropping beneath the Quaternary alluvium is the Triassic Chinle Group (Figure 6). The
stratigraphy of the Chinle Group was described in detail for the nearby Fort Wingate quadrangle by
Lucas et al, 1997. The Painted Desert Member of the Petrified Forest Formation is the uppermost
member of the Chinle Group present in the area of the refinery. The Painted Desert Member is
described as reddish-brown and grayish red mudstone with minor beds of resistant, laminated or
crossbedded, litharenite. This is consistent with the bedrock encountered at the refinery, as
depicted on cross sections A-A’ and B-B’ (Figures 8 and 9). Beneath the Painted Desert Member is
the Sonsela Member, which is described by Lucas et al (1997) as gray to yellowish-brown, fine-
grained to conglomeratic, crossbedded sandstone. The base of the Sonsela Member is recognized
as a basin wide unconformity, which was termed the Tr-4 unconformity (Heckert and Lucas, 1996).
The Blue Mesa Member, which underlies the Sonsela Member, is the lowest member of the Petrified
Forest Formation. The Blue Mesa Member is described as mostly purple and greenish-gray

mudstone.

422 Hydrogeology

Generally, the potentiometric surface of the shallow groundwater at the refinery follows the land
surface (Figure 12). The presence of shallow groundwater in the area of SWMU 10 appears to be
controlled by the elevation of the bedrock surface and the presence or absence of permeable
sediments (sand vs. clay). Of the 25 soil borings completed, all but two (SWMU 10-2 and SWMU 10-
17) were of sufficient depth to have identified the presence of saturation; however, only 11 borings
did encounter saturation. Three (SWMU10-1, SWMU 10-3, and SWMU 10-5) of these 11 soil
borings, which are located in the eastern portion of the investigation area, did not encounter any
significant sand intervals but rather encountered saturation within predominantly silty/sandy clay
that is not anticipated to have sufficient permeability to produce practically usable quantities of
groundwater. In fact, the yield of water was so low at SWMU 10-5, SWMU 10-16, and SWMU 10-21
that it was not practicable to fully develop these wells and at SWMU 10-16 and SWMU 10-21, there
was not a sufficient volume of water to support analyses for all analytes. The primary occurrence of
shallow groundwater was identified in the western portion of the investigation area in borings SWMU
10-11, SWMU 10-12, and SWMU 10-14 where significant sand was present and the elevation on top

of the bedrock was lower.

The diverse properties and complex, irregular stratigraphy of the Quaternary alluvium across the
refinery cause a wide range of hydraulic conductivity ranging from less than 102 cm/sec for gravel

like sands immediately overlying the Painted Desert Member to 10-8 cm/sec in the clay soils located
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near the surface (Western Refining, 2009). Permeability tests performed on the Quaternary alluvium
beneath the nearby Land Treatment Unit (LTU) indicated an average permeability of 1.9E-05 cm/sec
(Appendix G). Permeability tests performed on soils in the area of the firewater pond indicated an

average permeability of 1.1E-O7 cm/sec (Appendix G).

As described above, the bedrock (i.e., Petrified Forest Formation) is mainly composed of low
permeability materials (e.g., mudstone) with the exception of the Sonsela Member and some thinner
sandstones within the overlying Painted Desert Member. Yield tests, including slug tests and
pumping tests have been performed at the refinery to estimate the hydraulic conductivity of the
Painted Desert Member (Appendix G). A slug test performed on July 3, 1984 in well OW-4 indicated
a hydraulic conductivity of 4.0E-7 cm/sec. A pump test was performed in well OW-24 on February
20, 1985 and it yielded a hydraulic conductivity of 2.5E-7 cm/sec. The Painted Desert Member
appears to be a competent aquitard to reduce the potential for downward migration of contaminants

from groundwater that may occur within the overlying Quaternary alluvium.

The Sonsela Member is identified as the uppermost aquifer for RCRA monitoring purposes at the LTU
because the overlying groundwater bearing units are not capable of supplying sufficient quantities of
groundwater to meet the definitions of an aquifer. Wells completed in a thinner permeable
sandstone layer within the Painted Desert Member are also monitored near the LTU as a potential
early warning network. The Sonsela’s highest point occurs southeast of the site and slopes
downward to the northwest as it passes under the refinery. The Sonsela Member forms a water-
bearing reservoir with artesian conditions throughout the central and western portions of the refinery
property (Western, 2009). Aquifer test of the Sonsela Member conducted northeast of Prewitt
indicated a transmissivity of greater than 100 ft2/day (Stone and others, 1983). Yield tests
conducted at the site have shown a much lower hydraulic conductivity of 0.34 ft/day (1.2E-04
cm/sec) (Appendix G).

4.3  Exploratory Drilling Investigations, Soil Sampling and Boring Abandonment

This subsection provides a description of surface and subsurface investigations to locate potential
impacts to soils and also the potential for soil impacts to have migrated vertically to the underlying
groundwater. This includes soil field screening results, soil sampling intervals and methods for

detection of surface and subsurface impacts in soils.

Discrete soil samples for laboratory analyses were scheduled for collection at the following intervals:
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e 0.0-0.5feet (at soil borings with evidence of impacts near the land surface);

o 2.0-2.5feet or the top of native soil if identifiable (at all soil borings);

o >2.0 feet (from the interval in each soil boring with the greatest apparent degree of
contamination, based on field observations and field screening);

e From the bottom of each borehole (all soil borings);

e From the 0.5 foot interval at the top of saturation (applicable only to borings that reached
saturation); and

e additional intervals as determined based on field screening results.

A description of the field screening and soil sampling procedures are presented in Appendix B - Field
Methods. Copies of the boring logs are provided in Appendix D. In addition to being included on the
soil boring logs, the soil vapor (i.e., headspace) screening results are summarized in Table 3. The

locations of the soil borings appear on Figure 7.

43.1 Soil Investigation

Twenty soil borings were advanced using the hollow-stem auger (HSA) method and all of these soil
borings were drilled to the bedrock (claystone/mudstone). Five soil borings were advanced using a
hand auger due to accessibility limitations for the drilling rig and four of these borings did not reach
bedrock. Boring SWMU10-22, which was completed using a hand auger, was drilled to the top of
bedrock. The drilling equipment and hand auger equipment was decontaminated between each
borehole, as described in Appendix B. Detailed soil boring logs are included in Appendix C. The soil
boring logs describe the subsurface lithology, the presence of saturation, the field screening results,
and any temporary well construction details. The installation of soil borings and collection of soil

samples are discussed below in numerical order.

SWMU 10-1

On April 28, 2015 the drilling rig was set up on location SWMU 10-1. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feet bgl - 4 feet bgl - Photoionization Detector (PID) reading - 25.7 ppm;
o A4 feet bgl - 6 feet bgl - Highest PID reading - 30.9 ppm; and
o 18 feet bgl - 20 feet bgl - Bottom of borehole, PID reading - 3.6 ppm.
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No petroleum hydrocarbon odor or particularly elevated PID readings were detected. There was no

apparent discoloration (i.e., black staining) of the soils.

The lithology encountered consisted of a surficial silty clay from O feet bg| - 4 feet bgl with the PID
readings ranging from 14.8 ppm to 25.7 ppm. A soft, low plastic sandy clay was encountered from 4
feet bgl - 8 feet bgl. The sandy clay was damp to very moist and appeared to be saturated at 6 feet
bgl. The PID readings range from 30.9 ppm to 26.6 ppm. A firm, high plastic clay was encountered
from 8 feet bgl - 14 feet bg| with PID readings ranging from 20.7 ppm to 9.2 ppm. A
claystone/mudstone (Chinle Group- Painted Desert Member) was encountered from 14 feet bgl - 20
feet bgl. The claystone/mudstone was observed to be low plasticity, very stiff/hard, light reddish
brown, and dry. No petroleum odors were detected in this interval. The PID readings ranging from

11.3 ppm to 3.6 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 4 feet to 14 feet. On April 29, 2015 the well was
gauged, developed and sampled. On May 1, 2015 the well casing and screen were removed and the

borehole was grouted.

SWMU 10-2

On May 4, 2015 sample collection at SWMU 10-2 was accomplished using a hand auger. Overhead
utility lines and uneven terrain prevented mobilization of the HSA drilling rig to this location. Two soil
samples were collected from O feet bgl - 2 feet bgl and 2 feet bg| - 4 feet bgl. No petroleum odors
were detected. The PID readings were 10.5 ppm (O feet bgl - 2 feet bgl) and 8.0 ppm (2 feet bgl - 4
feet bgl).

The lithology encountered consisted of surficial silty clay from O feet bg| - 2 feet bgl. This clay was
low to moderately plastic, stiff, damp, brown, and gravelly. A moderate to high plastic clay was

observed from 2 feet bgl - 4 feet bgl. The clay was very stiff, damp, and reddish brown.

Sampling was terminated at 4 feet bgl due to auger refusal. Soil samples were collected in the
appropriate sample containers, sealed in sealable bags, and immediately placed in an ice chest

containing ice. The borehole was grouted on May 14, 2015.

4-6



SWMU 10-3

On April 28, 2015 the drilling rig was set up on location SWMU 10-3. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

e 2 feetbgl -4 feet bgl - PID reading - 24.2 ppm;
o 6 feet bgl - 8 feet bgl - Highest PID reading below 2 feet bgl - 4 feet bgl - 18.9 ppm; and
o 18 feet bgl - 20 feet bgl - Bottom of borehole, PID reading - 2.5 ppm.

No petroleum hydrocarbon odor or elevated PID readings were observed. There was no apparent

discoloration of the soils.

The lithology encountered consisted of a silty clay from O - 8 feet bg| with the PID readings ranging
from 12.9 ppm to 24.2 ppm. A soft, low plastic sandy clay was encountered from 8 feet bg| - 12 feet
bgl. The sandy clay was damp to very moist and appeared to be saturated at 8 feet bgl. The PID
readings range from 17.6 ppm to 13.7 ppm. A firm, moderately plastic, damp, brown clay was
encountered from 12 feet bgl - 13 feet bgl. The PID reading from this interval was 11.2 ppm. A high
plastic, firm, damp, brown/reddish brown clay was encountered from 13 feet bg| - 14 feet bgl. A
claystone/mudstone was encountered from 14 feet bg| - 20 feet bgl. The claystone/mudstone was
observed to be low plasticity, very stiff/hard, light reddish brown, and dry. No petroleum odors were

detected in this interval. The PID readings range from 7.6 ppm to 2.5 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 4 feet to 14 feet. On April 29, 2015 the well was
gauged, developed and sampled. On May 1, 2015 the well casing and screen were removed and the

borehole was grouted.

SWMU 10-4

On April 29, 2015 the drilling rig was set up on location SWMU 10-4. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Four soil samples were

collected from the following intervals:

4-7



o O feetbgl - 2 feet bgl - PID reading - 40.5 ppm, duplicate collected at this interval;

o 2 feetbgl- 4 feet bgl - PID reading - 335 ppm, petroleum odor, black staining;

o 6 feet bgl - 8 feet bgl - Highest PID reading below 2 feet bgl - 4 feet bgl - 42.7 ppm; and
o 18 feet bgl - 20 feet bgl - Bottom of the borehole, PID reading - 3.8 ppm.

A petroleum hydrocarbon odor was observed from 2 feet bgl - 10 feet bgl. Black staining was

observed in the sample interval 2 feet bgl - 4 feet bgl.

The lithology encountered consisted of a silty clay from O feet bg| - 4 feet bgl with the PID readings
ranging from 40.5 ppm to 335 ppm. A silty sandy clay with a faint odor was encountered from 4 feet
bgl - 8 feet bgl. The clay had low plasticity and was observed to be firm to soft, damp, and reddish
brown. The PID readings range from 36.8 ppm to 42.7 ppm. A stiff, highly plastic, damp, reddish
brown clay was encountered from 8 feet bgl - 10 feet bgl. The clay had a faint odor with a PID

reading of 37.8 ppm.

A low plastic, soft, damp, reddish brown sandy clay was encountered from 10 feet bg| - 12 feet bgl.
The PID reading was 25.6 ppm. A low plastic, firm, damp to dry, silty clay was encountered from 12
feet bgl - 16 feet bgl. The PID readings range from 31.1 ppm to 32.9 ppm. The clay was reddish

brown (with a trace of gray), crumbly, and dense at the base. A claystone was encountered from 16
feet bgl - 20 feet bgl. The claystone was observed to be very stiff, light reddish brown, and dry. No

odors were detected in this interval. The PID readings ranging from 14.1 ppm to 3.8 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 1, 2015 the borehole was grouted.

SWMU 10-5

On April 29, 2015 the drilling rig was set up on location SWMU 10-5. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were

collected from the following intervals:

o O feetbgl- 2 feet bgl - Interval exhibited petroleum odor, PID reading of 108 ppm and black
staining;

o 2 feetbgl - 4 feet bgl - Interval exhibited petroleum odor, PID reading of 61 ppm;
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e 4 feet bgl - 6 feet bgl - Interval exhibited petroleum odor, highest PID reading below 2 feet
bgl - 4 feet bgl - 445 ppm;

o 14 feet bgl- 16 feet bgl - Interval exhibited petroleum odor, elevated PID reading of 75.2
ppm occurring between two intervals with relatively low PID readings of 3.5 ppm (12 feet bgl
- 14 feet bgl) and 9.4 ppm (16 feet bgl - 18 feet bgl) ; and

o 22 feet bgl - 24 feet bgl - Bottom of the borehole, no odor, PID reading of 10.7 ppm.

The lithology encountered consisted of a surficial silty clay from O feet bgl - 2 feet bgl with the PID
reading of 108 ppm. A very soft, sticky clay was encountered from 2 feet bgl - 22 feet bgl. The clay
varied in color from green to brownish green to grayish green. The clay exhibited a hydrocarbon
odor. The PID readings range from 445 ppm to 3.5 ppm. A claystone was encountered from 22 feet
bgl - 24 feet bgl. The claystone was observed to be very stiff, light reddish brown with gray seams.

No odors were detected in this interval. The PID reading was 10.7 ppm.

The sampling terminated at 24 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 12 feet to 22 feet. On May 4, 2015 the well was
gauged and sampled. On May 4, 2015 the well casing and screen were removed. Phase-separated
hydrocarbon (3 feet bgl to 6 feet bgl) was observed on the outside of the PVC casing when it was

removed from the borehole. The borehole was grouted.

SWMU 10-6

On May 4, 2015 sample collection at SWMU 10-6 was accomplished using a hand auger. Overhead
utility lines and uneven terrain prevented the mobilization of the HSA drilling rig to this location. Two
soil samples were collected from 2 feet bgl - 4 feet bgl and 10 feet bgl - 12 feet bgl. A duplicate soil
sample was collected from the 10 feet bgl - 12 feet bgl interval. No petroleum odors were detected
and no discoloration of the soil was observed. The PID readings range from 2.7 ppm (O feet bgl - 2
feet bgl) to 4.7 ppm (4 feet bgl - 6 feet bgl).

The lithology encountered consisted of surficial silty clay from O feet bg| - 8 feet bgl. This low to
moderately plastic clay was firm, damp, and reddish brown. A high plastic clay was observed from 8
feet bgl - 10 feet bgl. The clay was very stiff, damp, and reddish brown. A low plastic clay was
encountered from 10 feet bgl - 12 feet bgl. The clay was stiff, dry, and light reddish brown.
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The sampling was terminated at 12 feet bgl due to refusal. Soil samples were collected in the
appropriate sample containers, sealed in sealable bags, and immediately placed in an ice chest

containing ice. The borehole was grouted on May 14, 2015.

SWMU 10-7

On May 1, 2015 the drilling rig was set up on location SWMU 10-7. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feetbgl- 4 feet bgl - PID reading - 9.5 ppm, black staining was observed at the base of
this interval;

o 4 feet bgl - 6 feet bgl - Highest PID reading below 2 - 4 feet bgl - 10.6 ppm; and

o 18 feet bgl - 20 feet bgl - Bottom of borehole, PID reading - 2.7 ppm.

No petroleum hydrocarbon odor or elevated PID readings were observed.

The lithology encountered consisted of a silty clay from O feet bgl - 4 feet bgl with the PID readings
ranging from 6.2 ppm to 9.5 ppm. A stiff to firm, high plastic clay was encountered from 4 feet bg| -
8 feet bgl. The clay was damp and reddish brown. The PID readings range from 10.6 ppm to 9.7
ppm. A claystone was encountered from 8 feet bgl - 20 feet bgl. The claystone was observed to be
very stiff, light reddish brown, and dry. No odors were observed in this interval with the PID readings

ranging from 9.1 ppm to 2.7 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 1, 2015 the borehole was grouted.

SWMU 10-8

On April 30, 2015 the drilling rig was set up on location SWMU 10-8. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feet bgl- 4 feet bgl - Interval exhibited petroleum odor, PID reading of 1489 ppm and

black staining at base;
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e 4 feet bgl - 6 feet bgl - Interval exhibited petroleum odor, highest PID reading below 2 feet
bgl - 4 feet bgl - 400 ppm; and
o 18 feet bgl - 20 feet bg| - Bottom of the borehole, no odor, PID reading of 5.7 ppm.

The lithology encountered consisted of a silty clay from O feet bgl - 2 feet bgl with the PID reading of
12.9 ppm. Silty sandy clay was encountered from 2 feet bgl - 6 feet bgl. Hydrocarbon odor and
staining was observed in this interval. There was no recovery of soil from the 6 feet bgl - 8 feet bgl
interval. A claystone/mudstone was encountered from 8 feet bgl - 20 feet bgl. The
claystone/mudstone was observed to be very stiff, dry, light reddish brown and gray. No odors were

detected in this interval. The PID readings range from 24.6 ppm to 5.7 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 1, 2015 the borehole was grouted.

SWMU 10-9

On April 30, 2015 the drilling rig was set up on location SWMU 10-9. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feetbgl- 4 feet bgl - PID reading of 19.1, no odor;

e 4 feet bgl - 6 feet bgl - Interval exhibited petroleum odor, highest PID reading below 2 feet
bgl - 4 feet bgl - 380 ppm; black staining was observed; a duplicate soil sample was
collected from this interval; and

o 18 feet bgl - 20 feet bgl - Bottom of the borehole, no odor, PID reading of 6.2 ppm.

The lithology encountered consisted of a silty clay from O feet bgl - 4 feet bgl with the PID readings of
18 ppm and 19.1 ppm. Sandy clay was encountered from 4 feet bgl - 6 feet bgl. Hydrocarbon odor
and staining was observed in this interval. A claystone was encountered from 6 feet bgl - 20 feet
bgl. The claystone was observed to be very stiff, damp to dry, light reddish brown and gray. The
interval from 6 feet bgl - 8 feet bgl exhibited a hydrocarbon odor. The PID readings range from 28.9
ppm to 4 ppm.
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The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 1, 2015 the borehole was grouted.

SWMU 10-10

On April 30, 2015 the drilling rig was set up on location SWMU 10-10. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feet bgl- 4 feet bgl - PID reading of 18.4 ppm, no odor;

o 4 feet bgl - 6 feet bgl - Interval exhibited petroleum odor, black staining, highest PID reading
below 2 feet bgl - 4 feet bgl - 1685 ppm; and

o 18 feet bgl - 20 feet bgl - Bottom of the borehole, no odor, PID reading of 8.5 ppm.

The lithology encountered consisted of clayey sand from O feet bgl - 6 feet bg| with the PID readings
of 11.9, 18.4, and 1685 ppm. The clayey sand exhibited a petroleum odor and black staining was
observed. The clayey sand was compact to loose and dry to damp. A low plastic, soft, damp, sandy
clay was encountered from 6 feet bgl - 10 feet bgl. Hydrocarbon odor and staining was observed in
this interval. The PID readings were 1514 ppm (6 feet bgl - 8 feet bgl) and 686 ppm (8 feet bgl - 10
feet bgl). A silty clay was encountered from 10 feet bg| - 12 feet bgl. This clay also exhibited a
hydrocarbon odor and hydrocarbon staining. The PID reading was 655 ppm. A claystone was
encountered from 12 feet bgl - 20 feet bgl. The claystone was observed to be very stiff/dense, dry,
light reddish brown and gray. The interval from 12 feet bgl - 14 feet bgl exhibited a faint hydrocarbon
odor. The PID readings range from 75 ppm (12 feet bgl - 14 feet bgl) to 8.5 ppm (18 feet bgl - 20
feet bgl).

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 1, 2015 the borehole was grouted.
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SWMU 10-11

On May 12, 2015 the drilling rig was set up on location SWMU 10-11. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. A sample was not collected
from the 2 feet bgl - 4 feet bgl interval due to poor recovery during the sampling process. Three soil

samples were collected from the following intervals:

o 4 feetbgl- 6 feet bgl - Interval exhibited petroleum odor, black staining, PID reading of 524
ppm;

o 8feet bgl - 10 feet bgl - Interval exhibited petroleum odor, black sludge/staining, PID
reading of 570 ppm; and

o 18 feet bgl - 20 feet bgl - Bottom of the borehole, no odor, PID reading of 13.4 ppm.

The lithology encountered consisted of silty clay from O feet bg| - 4 feet bgl with the PID readings of
13.1 ppm and 4.0 ppm. This low plastic clay was firm, damp, brown, and did not exhibit an odor or

staining.

Clayey sand was encountered from 4 feet bgl - 12 feet bgl. The sand was fine grain, compact, and
moist to saturated. The sand was stained and exhibited a hydrocarbon odor. The PID readings
range from 570 ppm to 8.5 ppm. In the 12 feet bgl - 14 feet bgl interval the clayey sand
transitioned to a sandy clay that was damp to very moist and exhibited a petroleum odor. The PID
reading was 69.2 ppm. Sandy clay extended to a depth of 17 feet bgl. A noticeable hydrocarbon
odor extended to 16 feet bgl. The PID reading decreased from 20.6 ppm (14 feet bgl - 16 feet bgl)
to 7.2 ppm (16 feet bgl - 18 feet bgl).

A claystone was encountered from 17 feet bgl - 20 feet bgl. The claystone was observed to be very
stiff, damp to dry, and reddish purple. This bottom interval did not exhibit an odor. The PID reading
from 18 feet bgl - 20 feet bgl was 13.4 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 3 feet to 13 feet. On May 14, 2015 the well was
gauged, developed and sampled. On May 14, 2015 the well casing and screen were removed and

the borehole was grouted.
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SWMU 10-12

On May 12, 2015 the drilling rig was set up on location SWMU 10-12. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. A sample was not collected
from the 2 feet bgl - 4 feet bgl interval due to poor recovery during the sampling process. Two soil

samples were collected from the following intervals:

e 06 feet bgl- 8 feet bgl - Interval exhibited black staining and asphalt type rock, PID reading of
4.5 ppm; and
o 20 feet bgl - 22 feet bgl - Bottom of the borehole, no odor, PID reading of 1.5 ppm.

The lithology encountered consisted of a silty clay from O feet bgl - 11 feet bg| with the PID readings
ranging from 3.0 ppm to 6.9 ppm. This low plastic clay was firm, damp, and brown. Black staining
and asphalt type rock was observed in the 6 feet bgl - 8 feet bgl interval. A clayey sand was
encountered from 11 feet bgl - 12 feet bgl. The sand was fine grained, compact, saturated, and

brown. No odors were detected in this interval. The PID reading was 6.1 ppm.

A fine grained, loose, saturated, brown silty sand was encountered from 12 feet bgl - 16 feet bgl.
The PID readings were 4.9 ppm (12 feet bgl - 14 feet bgl) and 2.9 ppm (14 feet bgl - 16 feet bgl). A
low plastic, firm, damp, brown, sandy clay was encountered from 16 feet bg| - 18 feet bgl. The PID
reading was 1.8 ppm and no odors were detected. A gravelly clay was encountered from 18 feet bg|

- 20 feet bgl. No odors were exhibited from this interval. The PID reading was 1.2 ppm.

A claystone was encountered from 20 feet bgl to 22 feet bgl. The claystone was observed to be very
stiff, damp to dry, reddish purple, gray and dark reddish brown. This bottom interval did not exhibit
an odor. The PID reading from 20 feet bgl - 22 feet bgl was 1.5 ppm.

The sampling terminated at 22 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 4 feet to 14 feet. On May 14, 2015 the well was
gauged, developed and sampled. On May 14, 2015 the well casing and screen were removed and

the borehole was grouted.
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SWMU 10-13

On May 13, 2015 the drilling rig was set up on location SWMU 10-13. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feet bgl- 4 feet bgl - PID reading of 5.6, no odor;

e G feet bgl - 8 feet bgl - Interval exhibited odor and black staining, highest PID reading below
2 feet bgl - 4 feet bgl - 1055 ppm; and

o 18 feet bgl - 20 feet bgl - Bottom of the borehole, no odor, PID reading of 14.1 ppm.

The lithology encountered consisted of a silty clay from O - 6 feet bgl with the PID readings ranging
from 4.4 ppm (O feet bg| - 2 feet bgl) to 775 ppm (4 feet bgl - 6 feet bgl). This silty clay was
observed to be low plastic, very stiff to firm, damp to dry, and calcareous. A high plastic clay was
encountered from 6 feet bgl — 8 feet bgl. The clay was observed to be firm, damp, dark brown with
black hydrocarbon staining. Petroleum odors were exhibited from the interval. This interval also had
a PID reading of 1055 ppm. A gravelly clay similar to the clay encountered from 6 feet bgl - 8 feet
bgl was encountered from 8 feet bgl - 9 feet bgl. This clay had a petroleum odor and PID reading of
721 ppm.

A claystone was encountered from 9 feet bgl - 20 feet bgl. The claystone was observed to be very
stiff, dry, and reddish purple. The interval from 9 feet bgl - 10 feet bgl exhibited a faint hydrocarbon
odor. The PID readings range from 11 to 14.1 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 14, 2015 the borehole was grouted.

SWMU 10-14

On May 12, 2015 the drilling rig was set up on location SWMU 10-14. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. A sample was not collected
from the 2 feet bgl - 4 feet bgl interval due to no soil recovery during the sampling process. Two soil

samples were collected from the following intervals:
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o 6 feet bgl - 8 feet bgl - Interval exhibited petroleum odor and was dark brown, highest PID
reading below 2 feet bgl - 4 feet bgl - 900 ppm; and
o 21 feet bgl - 23 feet bgl - Bottom of the borehole, no odor, PID reading of 1.8 ppm.

The lithology encountered consisted of a silty clay from O feet bg| - 2 feet bgl with a PID reading of
3.2 ppm. This silty clay was observed to be low plastic, firm, dry to damp, and calcareous. No odor
was exhibited from this interval. There was no recovery from the 2 feet bgl - 4 feet bgl interval. A
loose, light tan, saturated clayey gravel was encountered from 4 feet bgl - 6 feet bgl. The PID
reading was 10.1 ppm. A faint petroleum odor was detected. A high plastic clay was encountered
from 6 feet bgl - 6.75 feet bgl. The clay was observed to be stiff, damp, dark brown with a
petroleum odor. This interval had a PID reading of 900 ppm.

A saturated clayey sand was encountered from 6.75 feet bgl - 8 feet bgl. The sand was fine grain,
compact, and dark brown. The sand had a petroleum odor. A sandy clay was encountered below the
clayey sand and was found to have low plasticity, very soft, damp to moist, and brown. This interval

had a petroleum odor. The PID reading was 23.7 ppm.

A clayey gravelly sand was encountered from 10 feet bgl - 16 feet bgl. The sand was fine to coarse,
brown, and saturated. No odor was detected and the PID readings range from 15.9 feet bgl to 22.4

feet bgl. A low plastic gravelly clay was below the clayey gravelly sand. The clay was very stiff, damp,
reddish brown and gray. No odors were detected. The PID readings were 7.9 ppm (16 feet bgl - 18
feet bgl) and 5.2 ppm (18 feet bgl - 19 feet bgl).

A claystone was encountered from 19 feet bgl - 23 feet bgl. The claystone was observed to be very
stiff, dry, reddish brown and gray. No odors were detected. The PID readings range from 6.1 ppm to

1.8 ppm.

The sampling terminated at 23 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was installed with the screened interval ranging from 2 feet to 12 feet. On May 14,
2015 the well was gauged, developed and sampled. On May 14, 2015 the well casing and screen

were removed and the borehole was grouted.
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SWMU 10-15

On May 13, 2015 the drilling rig was set up on location SWMU 10-15. Sample collection was

accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

2 feet bg| - 4 feet bgl - PID reading of 11.1 ppm, faint petroleum odor, black staining at 3.5
feet bgl;

4 feet bgl - 6 feet bgl - Interval exhibited faint petroleum odor and black staining, highest PID
reading below 2 feet bgl - 4 feet bgl - 13.9 ppm; and

18 feet bgl - 20 feet bgl - Bottom of the borehole, no odor, PID reading of 7.1 ppm.

The lithology encountered consisted of the following alternating clays and sands:

Silty clay 0 feet bgl - 0.5 feet bgl (low plastic, firm, and dry to damp);

Clay 0.5 feet bgl - 2 feet bgl (high plastic, soft, damp);

Sandy Clay 2 feet bgl - 4.5 feet bgl (low to moderate plasticity, soft, damp with black
staining at 3.5 feet bgl, faint petroleum odor);

Clay 4.5 feet bgl - 5.5 feet bgl (high plastic, soft, damp, faint petroleum odor);
Sandy Clay 5.5 feet bgl - 8 feet bgl (low plasticity, soft, damp with saturated sand seam
at 7 feet bgl);

Clayey Sand 8 feet bgl - 9.5 feet bgl (loose, fine grained to small gravel, saturated);
Clay 9.5 feet bgl - 10 feet bgl (high plastic, stiff, damp);

Silty Clay 10 feet bgl - 11.5 feet bgl (moderate plasticity, firm, damp);

Sandy Clay 11.5 feet bgl - 12.5 feet bgl (fine grained, moist to saturated);

Silty Clay 12.5 feet bgl - 13 feet bgl (low plastic, firm, and damp);

Clayey Sand 13 feet bgl - 14 feet bgl (fine grained, loose, saturated);

Sandy Clay 14 feet bgl - 16 feet bgl (low plastic, firm, and damp);

Clay 16 feet bgl - 17.5 feet bgl (low plastic, stiff, and damp)

Claystone 17.5 feet bgl - 20 feet bgl (very stiff, dry)

The PID readings range from 7.1 ppm (18 feet bgl - 20 feet bgl) to 13.9 ppm (4 feet bgl - 6 feet bgl).

Saturation was encountered at the following depths:

7 feet bgl - Sand seam approximately 3 inches thick;
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o 8feetbgl - 9.5 feet bgl - Clayey sand;
o 11.5feet bgl-12.50 feet bgl - Sandy clay; and
o 13 feet bgl - 14 feet bgl - Clayey sand.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was installed with the screened interval ranging from 6 feet to 16 feet. On May 14,
2015 the well was gauged, developed and sampled. On May 14, 2015 the well casing and screen

were removed and the borehole was grouted.

SWMU 10-16

On May 13, 2015 sample collection at SWMU 10-16 was accomplished using the hand auger.
Overhead utility lines prevented the mobilization of the HSA drilling rig to this location. Three soil

samples were collected from the following depths:

o 2 feetbgl- 4 feet bgl - PID reading of 4.9 ppm;
o 4 feet bgl - 5.5 feet bgl - PID reading of 4.4 ppm, immediately above saturation; and
o 8feet bgl - 9 feet bgl - PID reading of 6.8 ppm, bottom-most sample.

The lithology encountered consisted of silty clay from O feet bgl - 5 feet bgl. This low plastic clay was
firm, damp, and brown. A low plastic sandy clay was observed from 5 feet bgl - 5.5 feet bgl. The

clay was firm to soft, damp to moist, and brown. A saturated clayey sand was encountered from 5.5
feet bgl to 8 feet bgl. The sand was fine grained, loose, and brown. The sampling was terminated at
9 feet in a high plastic, stiff, damp, brown clay. No odors, elevated PID readings or soil staining were

observed in the soils from this boring.

Soil samples were collected in the appropriate sample containers, sealed in sealable bags, and
immediately placed in an ice chest containing ice. Atemporary well was installed with the screened
interval ranging from O feet to 8.5 feet. On May 14, 2015 the well was gauged and sampled. The
well was not purged due to the small fluid column in the well (2.78 feet). On May 14, 2015 the well

casing and screen were removed and the borehole was grouted.
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SWMU 10-17

On May 13, 2015 sample collection at SWMU 10-17 was accomplished using the hand auger. The
lithology encountered consisted of silty clay from O feet bgl - 4 feet bgl. This low plastic, stiff clay was
damp and brown. A clayey sand was encountered from 4 to 8 feet bgl. The sand was fine grained,
compact, and damp to moist. The sand exhibited a petroleum odor and a PID reading of 1667 ppm.
A soil sample and a duplicate soil sample were collected from the 6 feet bg| - 8 feet bgl interval.

The sampling was terminated at 8 feet bgl. The soil samples were collected in the appropriate
sample containers, sealed in sealable bags, and immediately placed in an ice chest containing ice. A

temporary well was not installed at this location. On May 14, 2015 the borehole was grouted.

SWMU 10-18

On May 16, 2016 the drilling rig was set up on location SWMU 10-18. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2feetbgl - 2.5 feet bgl - PID reading of 6.2 ppm, no odor;

o 8feet bgl- 10 feet bgl - Interval immediately above the claystone, no odor and PID reading
of 20.6 ppm; and

o 18 feet bgl - 20 feet bgl - Bottom of the borehole, no odor, PID reading of 8.7 ppm.

The lithology encountered consisted of a silty clay from O - 10 feet bgl with the PID readings ranging
from 6.2 ppm (2 feet bgl - 4 feet bgl) to 20.6 ppm (8 feet bgl - 10 feet bgl). This silty clay was

observed to be low plastic, firm, dry to damp, and brown.

A claystone was encountered from 10 feet bgl - 20 feet bgl. The claystone was observed to be very

stiff, dry, and reddish purple. The PID readings range from 14.1 ppm to 8.7 ppm.

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 16, 2016 the borehole was grouted.
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SWMU 10-19

On May 17, 2016 the drilling rig was set up on location SWMU 10-19. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:

o 2 feetbgl - 2.5 feet bgl - PID reading of 1.5 ppm, no odor;
o 12 feet bgl- 14 feet bgl - Top of claystone, chemical odor and PID reading of 900 ppm; and
o 18 feet bgl - 20 feet bgl - Bottom of the borehole, odor, PID reading of 30.1 ppm.

The lithology encountered consisted of a silty clay from O - 6 feet bgl with the PID readings ranging
from 1.5 ppm (2 feet bgl - 2.5 feet bgl) to 3.5 ppm (0 - 2 feet bgl). This silty clay was observed to
be low plastic, firm, dry to damp, and brown. A high plasticity clay was encountered from 6 feet bgl
to 10 feet bgl. The clay was firm, damp, brown and did not exhibit an odor. The PID readings were
8.2 ppm (6 feet bgl to 8 feet bgl) and 12.6 ppm (8 feet bgl to 10 feet bgl). A low plasticity clay was
encountered from 10 feet bg| to 12 feet bgl. The clay was firm, damp, reddish brown and did not

exhibit an odor. At the base of this interval the clay was found to be moist, dense and gray.

A claystone was encountered from 12 feet bgl - 20 feet bgl. The claystone was observed to be very
stiff, dry, and reddish brown and gray. The claystone exhibited a chemical odor. The PID readings
range from 900 ppm (12 feet bg| to 14 feet bgl) to 30.1 ppm (18 feet bgl to 20 feet bgl).

The sampling terminated at 20 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On May 17, 2016 the borehole was grouted.

SWMU 10-20

On May 17, 2016 the drilling rig was set up on location SWMU 10-20. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were

collected from the following intervals:

o 2 feetbgl - 2.5 feet bgl - PID reading of 0.7 ppm;

e 8feetbgl- 10 feet bgl - Interval exhibited chemical odor and black staining, PID reading was
1603 ppm;
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e 10 feet bgl - 12 feet bgl - Interval immediately above saturation, exhibited a chemical odor,
PID reading was 1715 ppm;

e 16 feet bgl - 18 feet bgl - Interval exhibited chemical odor and black staining, PID reading
was 1022 ppm; and

o 20 feet bgl - 22 feet bgl - Bottom of the borehole, no odor, PID reading of 10.2 ppm.

The lithology encountered consisted of the following alternating clays:

o Silty Clay: O - 8 feet bgl (low plastic, firm, damp, brown, odor from 6 feet bgl to 8 feet bgl);

o Clay: 8feet bgl - 10 feet bgl (high plasticity, firm, damp, brown, chemical odor and black
staining at base);

e Silty Sandy Clay: 10 feet bg| - 18 feet bgl (moderate plasticity, firm, damp to moist to
saturated with black staining at 16 feet bgl to 18 feet bgl, chemical odor);

o Silty Clay: 18 feet bg| - 20 feet bg| (low, soft, damp to moist, brown, chemical odor); and

o Claystone: 20 feet bgl - 22 feet bg| (very stiff, dry, reddish purple and gray, no odor).

The PID readings ranged from 0.7 ppm (2 feet bgl - 4 feet bgl) to 1715 ppm (10 feet bgl - 12 feet

bgl). Saturation was encountered in silty sandy clay at the following depths:

e 12 feet bglto 14 feet bgl - Moist to saturated;
e 14 feet bgl to 16 feet bgl - Moist to saturated in sand seam at 15.5 feet bgl; and
e 106 feet bgl - 18 feet bgl - Moist to saturated.

The sampling terminated at 22 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was installed with the screened interval ranging from 5 feet to 20 feet. On May 19,
2016 the well was gauged and developed. The well bailed dry after approximately 7 gallons of
groundwater were removed from the well. The groundwater was sampled on May 20, 2016. On May

23, 2016 the well casing and screen were removed and the borehole was grouted.

SWMU 10-21

On May 18, 2016 the drilling rig was set up on location SWMU 10-21. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected from the following intervals:
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o 2 feetbgl - 2.5 feet bgl - PID reading of 17 ppm, no odor;
o 12 feet bgl- 14 feet bgl - Interval immediately above saturation, PID reading of 12.1 ppm;
and

o 20 feet bgl - 22 feet bg| - Bottom of the borehole, no odor, PID reading of 2.7 ppm.

The lithology encountered consisted of the following predominantly clays:

o Silt/gravel: 0 - 2 feet bgl (compact, damp, no odor);

o Silty Clay: 2 feet bgl - 6 feet bgl (low plasticity, firm, damp, brown, no odor);

e Sandy Silty Clay: 6 feet bgl - 10 feet bgl (low plasticity, soft, damp, brown, no odor);

e Clay: 10 feet bgl - 14 feet bgl (high plasticity, soft, damp brown, no odor);

e Sandy Silty Clay: 14 feet bgl — 20 feet bgl (low, soft, moist to saturated in sand seams, no
odor); and

o Claystone: 20 feet bgl - 22 feet bg| (very stiff, dry, reddish purple and gray, no odor).

The sampling terminated at 22 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was installed with the screened interval ranging from 10 feet to 20 feet. On May
19, 2016 the well was gauged. The depth to groundwater was 19.80 feet below top of casing (btoc)
and the total depth was 20.23 feet btoc. The well was not developed due to the small volume of
groundwater in the well. The groundwater was sampled on May 20, 2016. On May 23, 2016 the

well casing and screen were removed and the borehole was grouted.

SWMU 10-22

On May 18, 2016 sample collection at SWMU 10-22 was accomplished using the hand auger. The
lithology encountered consisted of clay from O to 7 feet bgl. This moderately plastic, firm clay was

damp and brown and did not exhibit an odor.

Claystone was encountered from 7 feet bgl to 9 feet bgl. A soil sample and a duplicate soil sample
were collected from the 2 feet bgl - 2.5 feet bgl interval. A soil sample was collected from the
bottom of the borehole (8 feet bgl - 9 feet bgl). The sampling was terminated at 9 feet bgl. The soil
samples were collected in the appropriate sample containers, sealed in sealable bags, and

immediately placed in an ice chest containing ice.
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A temporary well was not installed at this location. On May 18, 2016 the borehole was grouted.

SWMU 10-23

On September 19, 2016 the drilling rig was set up on location SWMU 10-23. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Two soil samples were

collected for chemical analyses from the following intervals:

o 2feetbgl - 2.5 feet bgl - PID reading of 0.2 ppm, no odor; and
o 15 feet bgl - 16 feet bgl - Top of claystone, dry, no odor and PID reading of 1.4 ppm.

The lithology encountered consisted of a silt from O - 6 feet bg| with the PID readings ranging from
0.0 ppm (O feet bgl - 2.0 feet bgl) to 0.2 ppm (2 - 6 feet bgl). This silt was observed to be low
plastic, soft, damp, and brown with no odor. A low plasticity silty clay was encountered from 6 feet
bgl to 15 feet bgl. The clay was firm, damp, and brown with a trace of sand and did not exhibit an

odor. The PID readings ranged from 2.0 ppm to 3.7 ppm.

A claystone was encountered from 15 feet bgl - 17 feet bgl. The claystone was observed to be very

stiff, dry, and pink. The claystone did not exhibited an odor. The PID reading was 1.4 ppm.

The sampling terminated at 17 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On September 19 the borehole was grouted.

SWMU 10-24

On September 19, 2016 the drilling rig was set up on location SWMU 10-24. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Four soil samples were

collected for chemical analyses from the following intervals:

o 2 feetbgl - 2.5 feet bgl - PID reading of 2.5 ppm, no odor;

o G feet bgl - 8 feet bgl - PID reading of 3,000 ppm, hydrocarbon odor;

o 8feetbgl - 10 feet bgl - PID reading of 2,021 ppm, hydrocarbon odor; and

o 15 feet bgl - 16 feet bgl - Top of claystone, dry, faint hydrocarbon odor, and PID reading of
56 ppm.
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The lithology encountered consisted of a silt from O - 6 feet bgl with the PID readings ranging from
1.1 ppm (4 feet bgl - 6 feet bgl) to 2.5 ppm (2 - 4 feet bgl). This silt was observed to be low plastic,
soft, damp, and brown with no odor. A low plasticity silty clay was encountered from 6 feet bgl to 15
feet bgl. The clay was soft to firm, damp, dark brown with a trace of sand and exhibited a
hydrocarbon odor throughout. Phase-separated hydrocarbon was observed in the interval from 8
feet bgl to 10 feet bgl along with a slight increase in moisture and sand content near the base of the
two-foot interval. The PID readings ranged from 123 ppm in the 14 feet bg| to 15 feet bgl interval
just above the top of the bedrock to 3,000 ppm at the top of the silty clay at a depth of 6 feet bgl to
8 feet bgl.

A claystone was encountered from 15 feet bgl - 17 feet bgl. The claystone was observed to be very
stiff, slightly sandy, dry, and pink. The claystone had a faint hydrocarbon odor. The PID readings
ranged from 56 ppm to 80 ppm.

The sampling terminated at 17 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was not set at this location since saturation was not encountered during the soil

sampling. On September 19, 2016 the borehole was grouted.

SWMU 10-25

On September 19, 2016 the drilling rig was set up on location SWMU 10-25. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected for chemical analyses from the following intervals:

o 2 feetbgl - 2.5 feet bgl - PID reading of 1,319 ppm, hydrocarbon odor;
o 10 feet bgl - 12 feet bgl - PID reading of 367 ppm, hydrocarbon odor; and
o 16.5 feet bg| - 18 feet bgl - Top of claystone, dry, no odor, and PID reading of 5 ppm.

The lithology encountered consisted of a silt from O - 2 feet bgl with a PID reading of 1.9 ppm. This
silt was observed to be low plastic, soft, damp, and brown with no odor. A low plasticity silty clay was
encountered from 2 feet bgl to 9 feet bgl. The clay was soft, damp, dark brown and exhibited a
hydrocarbon odor throughout. The PID readings ranged from a low of 108 ppm in the 6 feet bgl to 8
feet bgl interval to a high of 1,319 ppm at the top of the silty clay at a depth of 2 feet bgl to 4 feet
bgl. From 9 feet bgl to the top of the claystone bedrock at 16.5 feet bgl, the clay alternated from
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sand clay (9 feet bgl - 11 feet bgl, 12 feet bg| - 13 feet bgl, and 14 feet bgl - 16.5 feet bgl) to silty
clay (11 feet bgl - 12 feet bgl and 13 feet - 14 feet bgl). Both the sandy clay and silty clay intervals
were low plasticity, brown, and had a hydrocarbon odor. While the silty clay was firm, the sandy clay
intervals were soft. The sandy clay interval from 12 feet bgl to 13 feet bgl was saturated, while other
intervals were damp. The PID readings increased with depth from 201 ppm in the 8 feet bgl to 10
feet bgl interval to a maximum of 338 ppm in the 12 feet bgl to 13 feet bg| interval. The PID reading
then decreased with depth to 10.6 ppm in the 14 feet bg| to 16 feet bgl interval.

A claystone was encountered from 16.5 feet bgl - 19 feet bgl. The claystone was observed to be

very stiff, dry, brown and gray. The claystone did not have an odor. The PID readings were 5 ppm.

The sampling terminated at 19 feet bgl. Soil samples were collected in the appropriate sample

containers, sealed in sealable bags, and immediately placed in an ice chest containing ice.

A temporary well was set at this location since saturation was encountered during the soil sampling
with the screen placed from 8 feet bgl to 18 feet bgl. On September 19, 2016 the temporary well
was gauged. No phase-separated hydrocarbon was detected in the well. The depth to water was
18.95 feet btoc. The groundwater level was approximately 16.95 feet bgl. The depth to the bottom
of the well was 20.50 feet bg|.

On September 21, 2016 the well was gauged with the water level measured at 10.74 feet btoc (8.74
feet bgl). Water samples were collected and immediately after the groundwater sample collection

the well casing and screen were removed and the borehole was grouted.

4.4 Temporary Monitor Well Construction and Groundwater Sampling

This subsection provides a description of groundwater investigations to locate potential impacts to
the groundwater in the area of the Sludge Pits. This includes the installation of temporary monitor
wells, measurement of fluid levels, well development/purging, collection of groundwater field data,

and the collection of groundwater samples.

A description of the well installations and groundwater sampling procedures are presented in
Appendix B - Field Methods. Copies of the boring logs that include the well settings are provided in
Appendix C. Field measurements of groundwater stabilization parameters included pH, specific

conductance, dissolved oxygen concentrations, oxidation-reduction potential, and temperature.
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These measurements are presented in Table 4 . The locations of the soil borings with temporary well

completions appear on Figure 7.

4.4.1 Groundwater Investigation

Groundwater samples were collected from eleven temporary well completions. The following list

provides a brief summary of the well development and groundwater sample collection activities:

e SWMU 10-1; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-3; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-5; sampled only due to slow recharge rate; yielded enough water for a full
analytical suite;

e SWMU 10-11; developed and sampled; yielded enough water for a full analytical suite; sheen
observed on purge water;

e SWMU 10-12; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-14; developed and sampled; yielded enough water for a full analytical suite; sheen
observed on purge water;

e SWMU 10-15; developed and sampled; yielded enough water for a full analytical suite;

e SWMU 10-16; sampled only due to a small water column in the temporary well completion;
yielded enough water for VOCs, SVOCs, and gasoline, diesel, and motor oil range petroleum
hydrocarbons analyses;

e SWMU 10-20; developed and sampled; yielded enough water for the full analytical suite;

e SWMU 10-21; developed and sampled; yielded enough water for VOCs, SVOCs, and gasoline,
range petroleum hydrocarbons analyses; and

e SWMU 10-25; sampled only due to a small water column in the temporary well completion;

yielded enough water for the full analytical suite.

The drilling equipment and hand auger equipment was decontaminated between each borehole, as
described in Appendix B. The well development and purging is also discussed in Appendix B. The
installation of the temporary wells and collection of groundwater samples are discussed below in

numerical order for the samples collected near the former Sludge Pits.

SWMU 10-1

On April 28, 2015 the drilling rig was set up on location SWMU 10-1. The boring was installed using

the HSA drilling method. Groundwater was encountered at approximately 6 feet bgl in a sandy clay.
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A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 4 feet bgl to 14 feet bgl to include the sandy clay
interval at a depth of 6 feet bgl to 8 feet bgl that indicated the presence of saturation. The screen
extends downward to the top of the bedrock to also potentially encounter any groundwater on top of
the bedrock surface. A sand filter pack was installed to approximately 2 feet bgl. A bentonite seal
was installed to approximately 1 foot bgl. The top of casing was approximately 3.25 feet above

ground level.

On April 29, 2015 the well was gauged. The depth to water was 10.63 feet below the top of casing
(btoc). The groundwater level was approximately 7.38 feet bgl. Approximately 5 gallons of

groundwater were developed/purged from the well by 9:20 am on April 29, 2015. The purge water
was brown and turbid. The well was sampled on April 29, 2015 at 5:10 pm. There was a sufficient
volume of groundwater to collect samples for a full analytical suite as specified in the Investigation
Work Plan and discussed further in Section 6.2. All purge/development water was disposed at the
bundle cleaning pad on April 29, 2015. On May 1, 2015 the well casing and screen were removed

and the borehole was grouted.

SWMU 10-3

On April 28, 2015 the drilling rig was set up on location SWMU 10-3. The boring was installed using
the HSA drilling method. Groundwater was encountered in sand seams that were identified in a
sandy clay interval, which extended from 8 feet bgl to 12 feet bgl. A temporary well was constructed
of 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened interval
ranging from 4 feet bgl to 14 feet bgl to cover the length of the silty clay from 8 feet bgl to 12 feet
bgl, which was very moist and indicated the greatest potential to yield groundwater. The screen also
extended to the top of bedrock to encounter any groundwater accumulating on this surface. A filter
pack was installed to approximately 2 feet bgl. A bentonite seal was installed to approximately 1 foot

bgl. The top of casing was approximately 3.13 feet above ground level.

On April 29, 2015 the well was gauged. The depth to water was 14.18 feet btoc. The groundwater
level was approximately 11.05 feet bgl. Approximately two gallons of groundwater were
developed/purged from the well on April 29, 2015. The purge water was brown, cloudy and did not
exhibit an odor. There was enough groundwater to collect samples for a full analytical suite on April
29, 2015. All purge/development water was disposed at the bundle cleaning pad. On May 1, 2015

the well casing and screen were removed and the borehole was grouted.
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SWMU 10-5

On April 29, 2015 the drilling rig was set up on location SWMU 10-5. The boring was installed using
the HSA drilling method. Groundwater saturation was not readily apparent during the collection of
soil samples, which consisted clay from the land surface to the top of bedrock at 22 feet bgl. A
temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 12 feet bgl to 22 feet bg| to include the top of
bedrock. A filter pack was installed to approximately 10 feet bgl. A bentonite seal was installed to
approximately 9 feet bgl. The top of casing was approximately 3.00 feet above ground level. The
well was gauged immediately after the installation of the well materials. No groundwater was
detected in the well. The total depth of the well was 24.48 feet btoc (21.48 feet bgl).

On May 1, 2015 the well was gauged and the depth to groundwater was 19.48 feet btoc. The
groundwater level was approximately 16.48 feet bgl. The fluid column in the well was 5 feet in
thickness. On May 4, 2015 the well was gauged. The depth to water was 14.91 feet btoc. The

groundwater level was approximately 11.91 feet bgl. The fluid column in the well was 9.57 feet.

Due to the very slow groundwater recharge rate in this well, the well was not developed/purged.
There was enough groundwater to collect samples on May 4, 2015 for a full analytical suite. The

water was slightly turbid and did not exhibit an odor.

On May 4, 2015 the well casing and screen were removed from the borehole. Separate phase
hydrocarbon (SPH) was observed on the outside of the well casing at approximately three to six feet
below ground level. This is above the level to which groundwater recovered and there was no
indication of SPH in the soil samples, thus the source of the SPH is not readily apparent. The

borehole was grouted.

SWMU 10-11

On May 12, 2015 the drilling rig was set up on location SWMU 10-11. The boring was installed using
the HSA drilling method. Groundwater saturation was encountered at four feet bgl in a clayey sand

that was black and exhibited a petroleum odor.

A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 3 feet bgl to 13 feet bgl to include all of the

saturated clayey sand interval that extended from 4 feet to 12 feet, where it transitioned to a damp
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sandy clay. A filter pack was installed to approximately 1 feet bgl. A bentonite seal was installed to

ground level. The top of casing was approximately 3.08 feet above ground level.

On May 14, 2015 the well was gauged. The depth to water was 6.43 feet btoc. The groundwater
level was approximately 3.35 feet bgl. The depth to the bottom of the well was 16.65 feet btoc.
Approximately 5.25 gallons of groundwater were developed/purged from the well on May 14, 2015

prior to collection of the groundwater samples.

The purge water was turbid and a sheen was observed on the purge water. The water did not exhibit
an odor. There was enough groundwater to collect samples for a full analytical suite. All purge water
was disposed at the bundle cleaning pad on May 14, 2015. On May 14, 2015 the well casing and

screen were removed and the borehole was grouted.

SWMU 10-12

On May 12, 2015 the drilling rig was set up on location SWMU 10-12. The boring was installed using
the HSA drilling method. Groundwater saturation was first encountered at 4 feet bg| in a very moist
silty clay. A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well
was installed with the screened interval ranging from 4 feet to 14 feet. The screen placement
included the uppermost interval indicating the potential to produce water in the silty clay that
extended from 4 feet bgl to 11 feet bgl and the underlying clayey/silty sand that was saturated. A
filter pack was installed to approximately 2 feet bgl. A bentonite seal was installed to ground level.

The top of casing was approximately 2.92 feet above ground level.

On May 14, 2015 the well was gauged. The depth to water was 6.30 feet btoc. The groundwater
level was approximately 3.38 feet bgl. The depth to the bottom of the well was 17.48 feet btoc.
Approximately 5.75 gallons of groundwater were developed/purged from the well by on May 14,

2015 prior to sample collection.

The purge water was turbid and did not exhibit an odor. There was enough groundwater to collect
samples for a full analytical suite. All purge water was disposed at the bundle cleaning pad on May
14, 2015. On May 14, 2015 the well casing and screen were removed and the borehole was

grouted.
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SWMU 10-14

On May 12, 2015 the drilling rig was set up on location SWMU 10-14. The boring was installed using
the HSA drilling method. Groundwater saturation was encountered at two feet bgl. A temporary well
was constructed of 2-inch Schedule 40 PVC screen and casing. The well was installed with the
screened interval ranging from 2 feet to 12 feet. The top of the well screened corresponded with the
anticipated depth of groundwater and extended deeper to include the upper 10 feet of saturated
soils. The screened soils included loose, light tan, saturated clayey gravel from 4 feet bgl to 6 feet
bgl, a high plastic clay from 6 feet bgl to 6.75 feet bg|, saturated clayey sand from 6.75 feet bgl to 8
feet bgl, sandy clay from 8 feet bgl to 10 feet bgl, and clayey gravelly sand was encountered from 10
feet bgl to 16 feet bgl.

A filter pack was installed to approximately 1 feet bgl. A bentonite seal was installed to ground level.

The top of casing was approximately 2.00 feet above ground level.

On May 14, 2015 the well was gauged. The depth to water was 6.00 feet btoc. The groundwater
level was approximately 4.00 feet bgl. The depth to the bottom of the well was 14.50 feet btoc.
Approximately 5 gallons of groundwater were purged from the well by on May 14, 2015 before

collecting the groundwater samples.

The purge water was turbid, reddish brown and a sheen was observed on the purge water. The
water did not exhibit an odor. There was enough groundwater to collect samples for a full analytical
suite. All purge water was disposed at the bundle cleaning pad on May 14, 2015. On May 14, 2015

the well casing and screen were removed and the borehole was grouted.

SWMU 10-15

On May 13, 2015 the drilling rig was set up on location SWMU 10-15. The boring was installed using
the HSA drilling method. Groundwater saturation was first encountered at 7 feet bgl in a sand seam
within a sandy clay. A temporary well was constructed of 2-inch Schedule 40 PVC screen and casing.
The well was installed with the screened interval ranging from 6 feet to 16 feet. The screened
interval included the uppermost indication of saturation and included the 10-foot interval below. The
screened soils included sandy clay from 6 to 8 feet bg| with saturated sand seams at 7 feet,
saturated clayey sand from 8 feet bg| to 9.5 feet bgl, clay from 9.5 feet bgl to 10 feet bgl, silty clay
from 10 feet bgl to 11.5 feet bgl, very moist to saturated sandy clay from 11.5 feet bg| to 12.5 feet

4-30



bgl, silty clay from 12.5 feet bgl to 13 feet bgl, saturated clayey sand from 13 feet bgl to 14 feet bgl|,
and sandy clay from 14 feet bgl to 16 feet bg].

A filter pack was installed to approximately 4 feet bgl. A bentonite seal was installed to ground level.

The top of casing was approximately 3.33 feet above ground level.

On May 14, 2015 the well was gauged. The depth to water was 7.64 feet btoc. The groundwater
level was approximately 4.31 feet bgl. The depth to the bottom of the well was 20.10 feet btoc.
Approximately 6.5 gallons of groundwater were purged from the well by on May 14, 2015 and

groundwater samples were collected.

The purge water was turbid and did not exhibit a petroleum odor. There was enough groundwater to
collect samples for a full analytical suite. A duplicate groundwater sample was also collected from
this location. All purge water was disposed at the bundle cleaning pad on May 14, 2015. On May

14, 2015 the well casing and screen were removed and the borehole was grouted.

SWMU 10-16

On May 13, 2015 sample collection at SWMU 10-16 was accomplished using the hand auger.
Overhead utility lines prevented the mobilization of the HSA drilling rig to this location. Groundwater
saturation was encountered at 5.5 feet bgl in a clayey sand. A temporary well was constructed of 2-
inch Schedule 40 PVC screen and casing. Due to the shallow depth of the boring, it was possible to
install the screen from ground level to bottom of the boring at 9 feet bgl. The soils indicating
saturation consisted of clayey sand and extended from 5.5 feet bgl to 8 feet bgl. A filter pack and
bentonite seal were not installed. The top of screen extended to approximately 1.5 feet above

ground level.

On May 14, 2015 the well was gauged. The depth to water was 7.70 feet btoc. The groundwater
level was approximately 6.20 feet bgl. The depth to the bottom of the well was 10.48 feet btoc. Due
to the small fluid column (2.78 feet - 0.47 gallons) in this well, the well was not developed/purged.
There was enough groundwater to collect samples for only VOCs, TPH, and SVOC analyses. The

water was turbid and did not exhibit an odor.

SWMU 10-20

On May 17, 2016 the drilling rig was set up on location SWMU 10-20. The boring was installed using

the HSA drilling method. Groundwater saturation was first encountered at 12 feet bgl in a silty sandy
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clay. Atemporary well was constructed of 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 5 feet to 20 feet. The screened interval included
the uppermost indication of saturation and included the 10-foot interval below. The screened soils

included the following:

e Silty Sandy Clay - 12 feet bgl to 14 feet bgl - moist to saturated;

o Silty Sandy Clay - 14 feet bgl to 16 feet bgl - moist to saturated in sand seam at 15.5 feet
bgl; and

e Silty Sandy Clay - 16 feet bgl - 18 feet bgl - moist to saturated.

A filter pack was installed to approximately 3 feet bgl. A bentonite seal was installed to 2 feet bgl.

The top of casing was approximately 1.71 feet above ground level.

On May 19, 2016 the well was gauged. The depth to water was 12.60 feet btoc. The groundwater
level was approximately 10.89 feet bgl. The depth to the bottom of the well was 19.29 feet bgl. The
well was bailed dry after removing approximately 7 gallons of groundwater during development.

Groundwater samples were collected on May 20, 2016.

The purge water was clear and exhibited a faint hydrocarbon odor. There was enough groundwater
to collect samples for a full analytical suite. All purge water was disposed at the bundle cleaning pad
on May 19, 2016. On May 23, 2016 the well casing and screen were removed and the borehole was

grouted.

SWMU 10-21

On May 18, 2016 the drilling rig was set up on location SWMU 10-21. The boring was installed using
the HSA drilling method. Groundwater saturation was encountered from 14 feet to 18 feet within
sand seams in a sandy silty clay. A temporary well was constructed of 2-inch Schedule 40 PVC
screen and casing. The well was installed with the screened interval ranging from 10 feet bgl to 20
feet bgl. A filter pack was installed to approximately 8 feet bgl. A bentonite seal was installed to

approximately 6 feet bgl. The top of casing was approximately 0.46 feet above ground level.

On May 19, 2016 the well was gauged and the depth to groundwater was 19.80 feet btoc/19.34
feet bgl. The fluid column in the well was 0.43 feet in thickness. Due to the very slow groundwater
recharge rate in this well, the well was not developed/purged. The depth to groundwater was
gauged on May 19, 2016 and determined to be 19.60 feet btoc/19.14 feet bgl. There was enough
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groundwater to collect samples on May 19, 2016 for a volatile organics, semivolatile organics and

gasoline range petroleum hydrocarbons analyses.

The water was clear to turbid and did not exhibit an odor. On May 23, 2016 the well casing and

screen were removed and the borehole was grouted.

SWMU 10-25

On September 19, 2016 the drilling rig was set up on location SWMU 10-25. The boring was
installed using the HSA drilling method. Groundwater saturation was first encountered at 12 feet bgl|
in a sandy clay. Atemporary well was constructed of 2-inch Schedule 40 PVC screen and casing.
The well was installed with the screened interval ranging from 8 feet to 18 feet. The screened
interval included the uppermost indication of saturation and extended to the top of bedrock. The

screened soils included the following:

o Silty Clay - 8 feet bgl to 9 feet bgl - damp;

e Sandy Clay - 9 feet bgl to 11 feet bgl - damp, brown to black discoloration;
e Silty Clay - 11 feet bg| to 12 feet bgl - damp;

e Sandy Clay - 12 feet bgl to 13 feet bgl - saturated;

o Silty Clay - 13 feet bgl to 14 feet bgl - damp;

e Sandy Clay - 14 feet bgl to 16.5 feet bgl - damp to moist; and

e C(Claystone - 16.5 feet bgl to 18 feet bg| - dry.

A filter pack was installed to approximately 6 feet bgl. A bentonite seal was installed to the land

surface. The top of casing was approximately 2.0 feet above ground level.

On September 19, 2016 the temporary well was gauged. No phase-separated hydrocarbon was
detected in the well. The depth to water was 18.95 feet btoc. The groundwater level was
approximately 16.95 feet bgl. The depth to the bottom of the well was 20.50 feet bgl. The fluid

column in the well was 1.55 feet in thickness.

On September 20, 2016 at approximately 08:56 a.m. the well was gauged with the water level
measured at 10.58 feet btoc (8.58 feet bgl). The well was bailed dry after removing approximately 6
gallons of groundwater during development. The purge water was clear to amber and exhibited a

hydrocarbon odor. All purge water was disposed at the bundle cleaning pad.
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On September 21, 2016 the well was gauged with the water level measured at 10.74 feet btoc (8.74
feet bgl). The well was sampled at 08:50 a.m. There was enough groundwater to collect samples for
a full analytical suite. Immediately after the groundwater sample collection the well casing and

screen were removed and the borehole was grouted.
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Section 5
Regulatory Criteria

The applicable screening and potential cleanup levels are specified in NMED’s Risk Assessment
Guidance for Site Investigations and Remediation dated July 2015 and in the Environmental

Protection Agency’s (EPA) Regional Screening Levels dated November 2015.

For non-residential properties (e.g., the Gallup Refinery), the soil screening levels must be protective
of commercial/industrial workers throughout the upper one foot of surface soils and construction
workers throughout the upper ten feet based on NMED criteria. NMED residential soil screening
levels are applied to the upper ten feet and soil screening levels for protection of groundwater apply
throughout the vadose zone. EPA soil screening levels for direct contact exposure apply to the upper
two feet of the vadose zone. To achieve closure as “corrective action complete without controls”, the
affected media must meet residential screening levels, which are presented in Table 5. Table 5 also
provides a list of the available NMED and EPA soil screening levels for non-residential properties.
While Table 5 indicates the various depths to which the individual soil screening levels are

applicable, Table 7 discussed below does not include this level of detail.

The groundwater cleanup levels are based on New Mexico Water Quality Control Commission (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 a NMED Tap
Water Screening Level. If a NMED Tap Water Screening Level is not available for a constituent, then
an EPA Regional Screening Level is used. If an EPA Regional Screening Level is for a carcinogenic
compound, then the screening level is multiplied by 10 to bring the risk level to 1E-05 to be
consistent with the NMED screening levels. Table 6 presents the groundwater cleanup levels, with

the applicable cleanup level bolded.

The aforementioned Table 5 has soil screening levels for the soil-to-groundwater pathway that are
based on a dilution/attenuation factor (DAF) of 1.0, which is NMED’s most conservative screening
level for this pathway. A review of site conditions (i.e., predominance of very fine-grained soils and

limited occurrence of groundwater with low yields) indicates that a DAF of 1.0 is overly conservative,
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thus a site-specific DAF value was calculated. The documentation of the calculation of the site-

specific DAF value is provided in Appendix G.

The screening levels that are compared to individual soil sample results from SWMU No. 10 (Sludge
Pits) are presented in Table 7. The screening levels included in Table 7 are based on residential and
non-residential land use and include a site-specific screening level to evaluate the potential for
constituents to migrate to groundwater using a DAF value of 295. For the non-residential screening
levels, the lower of the construction worker scenario and commercial/industrial scenario screening
levels for each constituent is included in the data tables if NMED screening levels are available. If
NMED soil screening levels are not available for a particular constituent, then EPA soils screening
levels are used. If an EPA soil screening level is for a carcinogenic compound, then the screening
level is multiplied by 10 to bring the risk level to 1E-05 to be consistent with the NMED screening
levels. The screening levels in Table 7 have not been segregated based on depth of the soil sample
as discussed above for Table 5. The screening levels that are compared to individual groundwater

sample results from SWMU No. 10 are presented in Table 8.

A review of the NMED guidelines for TPH indicates that the TPH screening levels were developed
based on screening levels and compositional assumptions developed by the Massachusetts
Department of Environmental Protection (MADEP). The analytical results, as presented in Table 7,
are reported for gasoline range organics (C6-C10), diesel range organics (>C10-C28), and motor oil
range organics (>C28-C35). The applicable TPH screening levels for comparison to the individual soil
samples are selected from Table 6-2 of the NMED guidance (NMED, 2015).

There are no soil screening levels for gasoline range organics and the individual compounds listed
for groundwater (gasoline range criteria) are included in the list of analytes used for site samples. As
there could have been a variety of petroleum types (e.g., crude oil or various refined products) going
to the former Sludge Pits, the screening level for “unknown oil” was selected for comparison to the

diesel range and motor oil range soil analytical results.

|n

The motor oil range analytical results are compared to the “unknown oil” screening level as directed
by NMED. However, it is noted that the laboratory analyses for motor oil range organics only reports
results for the >C28 to C35 hydrocarbon range, while the “unknown oil” screening level is based on

a hydrocarbon mixture assumed to include only C11-C22 aromatics.
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Some of the individual constituents reported by the laboratory do not have screening levels but were
all non-detect with respect to soil, except 4-isopropyltoluene and 3+4-methylphenol. With respect to
groundwater, there were also detections of constituents that do not have screening levels. The
constituents detected in groundwater that do not have screening levels include, 2-hexanone, 4-
isopropyltoluene, 4-methyl-2-pentanone, n-butylbenzene, n-propylbenzene, sec-butylbenzene, and

carbazole. None of these constituents are classified as a known carcinogen.
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Section 6
Site Impacts

This section discusses the chemical analyses performed and presents the analytical results that
were obtained through the analysis of soil and groundwater samples, which were collected at the
former Sludge Pits. The results for soils and groundwater analyses are presented and compared to

applicable screening levels, as described in Section 5.0.

6.1  Soil Analytical Results

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

using the following methods for organic constituents:

e SW-846 Method 8260/5035 volatile organic compounds;
e SW-846 Method 8270C semi-volatile organic compounds; and
e SW-846 Method 8015D gasoline, diesel, and motor oil range petroleum hydrocarbons.

Soil samples were analyzed for the following metals using the indicated analytical methods,

respectively.

Analyte Analytical Method
Antimony SW-846 Method 6010B
Arsenic SW-846 Method 6010B
Barium SW-846 Method 6010B
Beryllium SW-846 Method 6010B
Cadmium SW-846 Method 6010B
Chromium SW-846 Method 6010B
Cobalt SW-846 Method 6010B
Cyanide SW-846 Method 9012B
Hexavalent Chromium SW-846 Method 3060A/7196A
Iron SW-846 Method 6010B
Lead SW-846 Method 6010B
Mercury SW-846 Method 7471
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Analyte Analytical Method
Manganese SW-846 Method 6010B
Nickel SW-846 Method 6010B
Selenium SW-846 Method 6010B
Silver SW-846 Method 6010B
Vanadium SW-846 Method 6010B
Zinc SW-846 Method 6010B

The analytical results for soil samples collected at the former Sludge Pits are summarized in Table 7.
The individual results that exceed the applicable cleanup levels are highlighted, as noted in the table
footnotes. Maps showing the distribution of constituents detected in soils above the lowest
applicable screening levels are included as Figures 13 through 23. The concentrations shown on
figures that exceed the screening levels in Table 7 are underlined on the figures. The laboratory
analytical reports are included in Appendix D and the data validation of the results, which includes
the analytical results for the associated QA/QC samples, is included in Appendix E. The constituents
that have concentrations in soils above screening levels as measured in samples collected from the

Sludge Pits are discussed below.

Arsenic was detected at a concentration above the residential screening level of 4.25 mg/kg in one
soil sample [SWMU 10-20 (2-2.5")] at a concentration of 5.4 mg/kg. The concentrations are shown
on Figure 13. The detected concentrations range from 0.84 mg/kg to 5.4 mg/kg. The concentration
of 5.4 mg/kg also exceeded the DAF screening level of 4.41 mg/kg.

Cyanide was detected at concentrations above the DAF screening level of 0.077 mg/kg in 15 soil
samples [SWMU 10-18 (2-2.5’), SWMU 10-18 (8-10’), SWMU 10-20 (2-2.5’), SWMU 10-20 (8-10’),
SWMU 10-20 (10-12’), SWMU 10-21 (2-2.5"), SWMU 10-23 (2-2.5’), SWMU 10-23 (15-16’), SWMU
10-24 (2-2.5’), SWMU 10-24 (6-8’), SWMU 10-24 (8-10’), SWMU 10-24 (15-16’), SWMU 10-25 (2-
2.5%), SWMU 10-25 (10-12’), and SWMU 10-25 (16.5-18’)]. The detected concentrations range from
0.04 mg/kg to 3.9 mg/kg, with 11 of the 15 detections being “J” flagged or estimated

concentrations. The results are presented on Figure 14.

There were six soil samples with concentrations of 1,2,4-trimethylbenzene above the DAF screening
level of 6.2 mg/kg [SWMU 10-5 (4-6’), SWMU 10-8 (2-4’), SWMU 10-10 (4-6’), SWMU 10-17 (6-8’),
SWMU 10-20 (8-10’), and SWMU 10-20 (10-12")] as indicated with highlighting in Table 7. The
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detected concentrations range from 0.0003 to 27 mg/kg. The concentrations are plotted on Figure

15. All sample results are less than the residential soil screening level of 58 mg/kg.

1-Methylnaphthalene was detected at concentrations above the DAF screening level of 1.71 mg/kg
in 14 soil samples [SWMU 10-4 (2-4’), SWMU 10-5 (4-6’), SWMU 10-8 (2-4’), SWMU 10-10 (4-6’),
SWMU 10-11 (4-6’), SWMU 10-11 (8-10’), SWMU 10-13 (6-8’), SWMU 10-17 (6-8’), SWMU 10-19
(12-14’), SWMU 10-20 (8-10’), SWMU 10-20 (10-12’), SWMU 10-20 (16-18’), SWMU 10-24 (6-8’),
and SWMU 10-25 (2-2.5’).] as indicated with highlighting in Table 7. The detected concentrations
range from 0.0002 mg/kg to 76 mg/kg and all detected concentrations are less than the residential

screening level of 180 mg/kg. The concentrations are plotted on Figure 16.

2-Methylnaphthalene was detected at concentrations above the DAF screening level of 56.1 mg/kg
in four soil samples [SWMU 10-5 (4-6’), SWMU 10-8 (2-4’), SWMU 10-17 (6-8’), and SWMU 10-20 (8-
10’) as indicated with highlighting in Table 7. The detected concentrations range from 0.0006 to
130 mg/kg and all detected concentrations are less than the residential screening level of 240

mg/kg. The concentrations are plotted on Figure 17.

Benzene was detected at concentrations above the DAF screening level of 0.56 mg/kg in four soil
samples [SWMU 10-5 (4-6’), SWMU 10-17 (6-8’), SWMU 10-20 (8-10’), and SWMU 10-20 (10-12')]
as indicated with highlighting in Table 7. The detected concentrations range from 0.000788 to 8
mg/kg. The concentrations are plotted on Figure 18. All sample results are less than the residential

soil screening level of 17.8 mg/kg.

There are four soil samples [SWMU 10-5 (4-6’), SWMU 10-17 (6-8’), SWMU 10-20 (8-10’), and
SWMU 10-20 (10-12’)] with a concentration of ethylbenzene detected above the DAF screening level
of 3.87 mg/kg as indicated with highlighting in Table 7. The detected concentrations range from
0.0003 mg/kg to 14 mg/kg. The concentrations are plotted on Figure 19. All sample results are

less than the residential soil screening level of 75.1 mg/kg.

Naphthalene was detected at concentrations above the DAF screening level of 1.21 mg/kg in 12 soil
samples [SWMU 10-5 (4-6’), SWMU 10-8 (2-4’), SWMU 10-10 (4-6’), SWMU 10-11 (4-6’), SWMU 10-
13 (6-8’), SWMU 10-17 (6-8’), SWMU 10-19 (12-14’), SWMU 10-20 (8-10’), SWMU 10-20 (10-12"),
SWMU 10-20 (16-18’), SWMU 10-24 (6-8’), and SWMU 10-25 (2-2.5’)] as indicated with highlighting
in Table 7. The detected concentrations range from 0.0007 mg/kg to 26 mg/kg. The
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concentrations are plotted on Figure 20. All sample results are less than the residential soil

screening level of 49.7 mg/kg.

There are three soil samples [SWMU 10-5 (4-6’), SWMU 10-17 (6-8’), and SWMU 10-20 (8-10")] with
a concentration of xylenes detected above the DAF screening level of 43.9 mg/kg as indicated with
highlighting in Table 7. The detected concentrations range from 0.0009 mg/kg to 86 mg/kg. The
concentrations are plotted on Figure 21. All sample results are less than the residential soil

screening level of 871 mg/keg.

Diesel Range Organics were detected at concentrations above the residential soil screening level of
1,000 mg/kg in 12 soil samples [SWMU 10-4 (2-4’), SWMU 10-5 (0-2’), SWMU 10-5 (4-6’), SWMU
10-8 (2-4’), SWMU 10-10 (4-6’), SWMU 10-11 (4-6’), SWMU 10-13 (6-8’), SWMU 10-14 (6-8’) SWMU
10-17 (6-8’), SWMU 10-20 (2-2.5’), SWMU 10-20 (8-10’), and SWMU 10-20 (10-12)] as indicated
with highlighting in Table 7. The detected concentrations range from 2.9 to 9,700 mg/kg. The

concentrations are plotted on Figure 22.

Motor Oil Range Organics were detected at concentrations above the residential soil screening level
of 1,000 mg/kg in four soil samples [SWMU 10-5 (0-2’), SWMU 10-8 (2-4’), SWMU 10-10 (4-6’), and
SWMU 10-20 (2-2.5")] as indicated with highlighting in Table 7. The detected concentrations range

from 53 mg/kg to 6,700 mg/kg. The concentrations are plotted on Figure 23.

6.2  Groundwater Analytical Results

The groundwater samples were analyzed for organic constituents by the following methods:

o SW-846 Method 8260 volatile organic compounds;

o SW-846 Method 8270 semi-volatile organic compounds;

o SW-846 Method 8015D gasoline range organics; and

e SW-846 Method 8015M/D diesel and motor oil range organics.

Groundwater samples were analyzed for the following total and dissolved metals using the indicated

analytical methods.

Analyte Analytical Method
Antimony SW-846 Method 200.8
Arsenic SW-846 Method 200.8
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Analyte Analytical Method
Barium SW-846 Method 200.7
Beryllium SW-846 Method 200.7
Cadmium SW-846 Method 200.7
Chromium SW-846 Method 200.7
Cobalt SW-846 Method 200.7
Iron SW-846 Method 200.7
Lead SW-846 Method 200.8
Manganese SW-846 Method 200.7
Nickel SW-846 Method 200.7
Selenium SW-846 Method 200.8
Silver SW-846 Method 200.7
Vanadium SW-846 Method 200.7
Zinc SW-846 Method 200.7

Groundwater samples were also analyzed for the following total metals using the indicated analytical

methods.

Analyte Analytical Method

Cyanide SW-846 Method 9012B

Hexavalent Chromium SW-846 Method 7199

Mercury SW-846 Method 245.1

In addition, groundwater samples were analyzed for chloride, fluoride, and sulfate using EPA method
300.

The analytical results and the applicable cleanup levels are presented in Table 8. The individual
results that exceed the applicable cleanup levels are highlighted. Maps depicting the distribution of
the various constituents detected in groundwater samples above the screening levels are provided in
Figures 24 through 34, with the concentrations that exceed the screening levels underlined. The
results for the associated QA/QC samples and the data validation are provided in Appendix E. The

laboratory analytical reports are included in Appendix D.
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All of the groundwater samples collected at the former Sludge Pits were collected from temporary
well completions and there are numerous metals detected in the total analyses at concentrations
above their respective screening levels. The samples collected at temporary wells SWMU 10-16 and
SWMU 10-21 were not analyzed for metals because the wells did not produce a sufficient volume of
water to run all analyses. The constituents with reported concentrations that exceed screening

levels are discussed below.

Arsenic was detected above the screening level of 0.01 mg/I in eight of the nine samples collected
when reviewing both the total and dissolved analyses. This includes samples collected at SWMU 10-
3, SWMU 10-5, SWMU 10-11, SWMU 10-12, SWMU 10-14, SWMU 10-15, SWMU 10-20, and SWMU
10-25. The higher of the two results (total and dissolved analyses) are shown on Figure 24. The

detected arsenic results range from 0.0025 to 0.029 mg/I.

For the total analyses, barium was detected above the screening level of 2.0 mg/I in three of the
nine samples collected, including SWMU 10-11, SWMU 10-12, and SWMU 10-14 with
concentrations ranging from 5.3 mg/I to 7.3 mg/l. However, only one of the samples (SWMU 10-25)
from the dissolved analyses exceeds the screening level of 1.0 mg/Il. The dissolved analyses range
from 0.085 mg/I to 1.4 mg/I.

Similar to barium, beryllium was detected above the screening level of 0.004 mg/I in three of the
nine samples collected, including SWMU 10-11, SWMU 10-12, and SWMU 10-14 with total
concentrations ranging from 0.00043 mg/I to 0.037 mg/l. However, none of the samples from the
dissolved analyses exceed the screening level. The detected dissolved analyses range from 0.0004
mg/1 to 0.0009 mg/I.

Chromium and vanadium were both detected above their respective screening levels in the total
analyses of groundwater samples collected from the same three temporary wells (SWMU 10-11,
SWMU 10-12, and SWMU 10-14), while none of the dissolved analyses exceed screening levels.
Chromium total analyses for detected results range from 0.0051 mg/I to 0.17 mg/I vs. the screening
level of 0.05 mg/l. Dissolved analyses (detected results) for chromium range from 0.0039 mg/I to
0.0094 mg/I. All results for chromium VI were non-detect except for SWMU 10-20, which had a
reported concentration of 0.0005 mg/I vs. the screening level of 0.000252 mg/I. The detected
results for total vanadium range from 0.0068 mg/l1to 0.17 mg/l in comparison to a screening level
of 0.0631 mg/I. The detected results for dissolved vanadium range from 0.002 mg/I to 0.016 mg/I.
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Cobalt (total analyses) was detected at concentrations above the screening in six (SWMU 10-1,
SWMU 10-11, SWMU 10-12, SWMU 10-14, SWMU 10-15, and SWMU 10-20) of the nine
groundwater samples collected, but none of the dissolved analyses exceed the screening level. The
total cobalt analyses range from 0.0033 mg/I to 0.14 mg/I vs. the screening level of 0.006 mg/I.
The dissolved analyses for cobalt range from 0.0035 mg/I to 0.023 mg/l in comparison to the

screening level of 0.05 mg/I.

Iron was detected above the screening level in samples analyzed for total (four exceedances at
SWMU 10-1, SWMU 10-11, SWMU 10-12 and SWMU 10-14) and dissolved analyses (two
exceedances at SWMU 10-12 and SWMU 10-14). The total analyses range from 1.9 mg/l to 140
mg/l in comparison to a screening level of 13.8 mg/Il. The dissolved analyses range from 0.011
mg/I to 3.9 mg/I vs. a screening level of 1.0 mg/I. The dissolved analyses results are shown on
Figure 25.

Lead (total analyses) was detected at concentrations above the screening in four (SWMU 10-1,
SWMU 10-11, SWMU 10-12, and SWMU 10-14) of the nine groundwater samples collected, but
none of the dissolved analyses exceed the screening level. The total lead analyses range from
0.0021 mg/I to 0.28 mg/I vs. the screening level of 0.015 mg/I. The dissolved analyses for lead
range from 0.00074 mg/1to 0.0068 mg/I in comparison to the screening level of 0.015 mg/I.

Manganese was detected above the screening levels in both total and dissolved analyses. The total
concentration screening level of 2.0 mg/l was exceeded in five of the groundwater samples collected
at temporary wells SWMU 10-11, SWMU 10-12, SWMU 10-14, SWMU 10-15, and SWMU 10-25. The
total analyses results range from 0.52 mg/1 to 22 mg/I. All nine of the analyses of groundwater
detected concentrations of dissolved manganese above the screening level of 0.2 mg/I, with
concentrations ranging from 0.27 mg/l to 3.9 mg/l. The dissolved analyses results are shown on

Figure 26.

One groundwater sample, which was collected at temporary well SWMU 10-15, has concentrations
of nickel that exceed the screening level of 0.372 mg/I in both total and dissolved analyses. The
detected results for the total analyses range from 0.0044 mg/I to 0.64 mg/I, while the detected
results for dissolved analyses range from 0.0028 mg/1 to 0.65 mg/I. The dissolved analyses are

shown on Figure 25.
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Chloride was detected above the screening level in all nine groundwater samples with
concentrations ranging from 330 mg/I to 7,100 mg/I vs. the screening level of 250 mg/I. Sulfate
was detected above the screening level of 600 mg/I in one groundwater sample collected at
temporary well SWMU 10-3. The sulfate concentrations range from 110 mg/I to 1,100 mg/I. The

chloride and sulfate concentrations are shown on Figure 27.

1,2,4-Trimethylbenzene was detected above the screening level of 15 micrograms per liter (ug/l) in
the groundwater samples collected at SWMU 10-11, SWMU 10-20, and SWMU 10-25 at
concentrations of 64 ug/Il, 220 ug/l, and 170 ug/l, respectively. The detected concentrations range
from 0.18 ug/I to 210 ug/l and are shown on Figure 28.

The screening level for 1,3,5-Trimethylbenzene was exceeded in the groundwater samples collected
at SWMU 10-11, SWMU 10-20, and SWMU 10-25 with detected results of 22 ug/I, 64 ug/l, and 46
ug/l, respectively, vs. the screening level of 12 ug/I. The detected concentrations range from 3.9
ug/I to 64 ug/l and are shown on Figure 29.

1-Methylnaphthalene was detected above the screening level of 11 ug/| in the groundwater samples
collected at SWMU 10-11, SWMU 10-20, and SWMU 10-25 at concentrations of 70 ug/I, 170 ug/l,
and 120 ug/|, respectively. The detected concentrations range from 3.1 ug/lto 170 ug/l and are

shown on Figure 30.

2-Methylnaphthalene was detected above the screening level of 36 ug/l in the groundwater samples
collected at SWMU 10-11, SWMU 10-20, and SWMU 10-25 at concentrations of 98 ug/I, 240 ug/|,
and 180 ug/I, respectively. The detected concentrations range from 1.5 ug/l to 240 ug/l and are

shown on Figure 31.

The screening level for benzene was exceeded in the groundwater samples collected at three
locations (SWMU 10-5, SWMU 10-20, and SWMU 10-25) with results of 27 ug/I, 1,600 ug/I, and
320 ug/I, respectively, vs. the screening level of 5 ug/l. The detected concentrations range from
0.15 ug/l to 1,600 ug/l and are shown on Figure 32.

Methyl tert-butyl ether (MTBE) was detected slightly above the screening level of 143 ug/l in one
groundwater sample, which was collected at SWMU 10-15, at a concentration of 150 ug/I. The
detected concentrations range from 0.8 ug/l to 150 ug/l and are shown on Figure 33. In addition to
the SWMU 10 groundwater results, the MTBE concentration detected at boring location SWMU 1-37,
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which was installed during investigation of nearby SWMU 1, is also shown as it defines the eastern

extent of MTBE concentrations above the screening level (Western Refining Southwest, Inc., 2015).

Naphthalene was detected above the screening level of 1.65 ug/I in three groundwater samples
collected at SWMU 10-11, SWMU 10-20, and SWMU 10-25 at concentrations of 45 ug/I, 310 ug/|,
and 200 ug/|, respectively. The detected concentrations range from 0.52 ug/I to 310 ug/l and are

shown on Figure 34.

6.3  General Groundwater Chemistry

The measurement of field purging parameters included measurement of groundwater pH, specific
conductance, dissolved oxygen concentrations, oxidation-reduction potential, and temperature. The
results of the measurements are included in Table 4 and fluid levels measured prior to purging are

also presented in Table 4.
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Section 7
Conclusions and Recommendations

This section summarizes and provides an evaluation of the potential impacts as shown in field

screening data and analytical data. This is followed by recommendations for any future actions.

71 Conclusions

A cumulative risk evaluation for soils is presented in Table 9. The evaluation was conducted by
taking the maximum reported soil concentration of each detected constituent and dividing by the
residential screening level and non-residential screening levels as shown in the equations below.
These calculations are separated for carcinogenic and non-carcinogenic constituents. The
cumulative carcinogenic risk is 2.86 x 105 assuming residential land use and 6.5 x 106 for non-
residential land use. The hazard index for residential land use is 5.56 and for non-residential land
use is 2.78.

] , conc, conc conc, cong; B
Site Risk = < Y 1073

SSL, T SSL, ' SSL, Tt s

. conc, CONc, Conc, conc;
Site Hazard Index (HI) = 1

+ + + et

SSL, = SSL,  SSL, SSL;

A cumulative risk evaluation for groundwater is presented in Table 10. The evaluation was
conducted by taking the maximum reported concentration of each constituent detected in
groundwater and dividing by the residential screening levels, as shown in the equation above in the
discussion for soil. The dissolved analyses are used for metals where available. The cumulative

carcinogenic risk level is calculated to be 5.33 x 103 and the hazard index is 457.

Soils

There are no reported concentrations in soil for individual constituents that exceed the residential
soil screening levels, with the exception of one sample [SWMU 10-20 (2-2.5)], which exceeded for

arsenic. Otherwise, only the results for DRO and MRO exceed the residential screening levels.

Two metals (arsenic and cyanide) were detected at concentrations above the DAF 295 soil-to-

groundwater protection screening levels. It is possible that some of these detections are reflective of
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naturally occurring concentrations but a site-specific background study will be required to make this
determination. Seven organic constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene, 2-
methylnaphthalene, benzene, ethylbenzene, naphthalene, and xylenes) were detected at
concentrations above their soil-to-groundwater (DAF 295) screening levels. The soil borings with the
greatest number of individual constituents exceeding the soil-to-groundwater (DAF 295) screening
levels are generally located within the central portion of the area investigated, at borings SWMU 10-
5, SWMU 10-8, SWMU 10-9, SWMU 10-10, SWMU 10-17, and SWMU 10-20.

DRO and/or MRO were detected at concentrations above the screening levels in the same soil
samples that had detections of individual organics constituents above screening levels with the
single exception of SWMU 10-14 (6-8’). The detection of DRO at a concentration of 1,200 mg/kg in
comparison to the screening level 1,000 mg/kg in sample SWMU 10-14 (6-8’) was defined to the
southwest at boring SWMU 10-16.

The lateral extent of impacts to soil were defined to the east and southeast in borings SWMU 10-1,
SWMU 10-2, and SWMU 10-7. The lateral extent was defined to the west at borings SWMU 10-12
and SWMU 10-16. The lateral extent was defined on the northeast at borings SWMU 10-15 and
SWMU 10-21. The impacted area is not fully defined to the north based on exceedances of cyanide,
1-methylnaphthalene, and naphthalene at borings SWMU 10-24 and SWMU 10-25. The vertical
extent of impacts at concentrations above the soil-to-groundwater soil screening levels was defined
at every boring location with the single exception of SWMU 10-17. Boring SWMU 10-17 was
completed with a hand auger due to access limitations to a depth of 8 feet within an impacted
interval. This same impacted interval (e.g., 6 feet- 8 feet) was also identified in nearby boring
SWMU 10-13. Soil boring SWMU 10-13 was accessible to the drilling rig and this boring was

extended to bedrock and the vertical extent of impacts was defined for this area.

Groundwater

Of the 25 borings completed, 11 encountered saturation. Three of the borings that did not
encounter saturation were completed with a hand auger and possibly saturation may be present at a
deeper interval. The four temporary wells to the east (SWMU 10-1, SWMU 10-3, SWMU 10-5, and
SWMU 21) had particularly low yields while the temporary wells to the west (SWMU 10-11, SWMU
10-12 and SWMU 10-14), where a thicker sand interval was present, indicated higher yields.

There are a seemingly large number of metals detected at concentrations above residential/tap

water screening levels in groundwater samples collected from the soil borings. The metals analytical
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results may have been affected as the result of collecting groundwater samples at low producing
temporary wells completions, which tend to produce more turbid water samples than permanent well
completions in more productive aquifers. The metal screening levels were exceeded in every soil

boring from which a groundwater sample was collected for metals analyses.

Thirteen organic constituents (1-methylnaphthalene, 2-methylnaphthalene, 1,2,4-trimethlybenzene,
1,3,5-trimethylbenzene, benzene, bromodichloromethane, MTBE, naphthalene, toluene, xylenes, 2,4-
dimethylphenol, 3+4-methylphenol, and phenol) were detected in groundwater samples collected
from soil borings at concentrations above screening levels. Many of the reported concentrations are
only slightly above the screening levels (i.e., generally less than one order of magnitude above the
screening level). Most of the detections above screening levels occur at borings SWMU 10-11,
SWMU 10-20, and SWMU 10-25. MTBE was detected above the screening level at a single location
(SWMU 10-15) at a concentration of 150 ug/I vs. the screening level of 143 ug/l. Boring SWMU 10-
15 is located cross- to up-gradient of most of the area of SWMU 10 (Figure 12). Based on the
distribution of the MTBE concentrations and the hydraulic gradient, it appears that the elevated
concentration of MTBE in boring SWMU 10-15 is more likely associated with the Aeration Basin than

the former Sludge Pits.

Groundwater impacts for organic constituents were defined to the east in borings SWMU 10-1 and
SWMU 10-21, to the southeast at boring SWMU 10-7 (dry), to the south/southwest at borings SWMU
10-14 and 10-16, and to the west at boring SWMU 10-12. The groundwater impacts from the former
Sludge Pits are defined to the northeast at boring SWMU 10-4, which was drilled to a depth of 20
feet but did not encounter saturation. An additional boring (SWMU 10-15) was drilled further to the
northeast based on impacted soil at SWMU 10-4 at a depth of 2 feet - 4 feet. The soil impact was
not present at SWMU 10-15 and as discussed above, the groundwater impact (MTBE detection) at
SWMU 10-15 does not appear to be associated with the former Sludge Pits. The impacts to
groundwater are not defined to the north, as eight organic constituents were found to be present

above screening levels in boring SWMU 10-25.

7.2 Recommendations

Two additional soil borings/temporary wells are recommended to complete the lateral delineation of
impacts to soil and groundwater to the north of borings SWMU 10-24 and SWMU 10-25 (Figure 35).

These additional borings will be installed and sample collection and analysis will be completed
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pursuant to the previously approved Investigation Work Plan for SWMU No. 10 (Western Refining
Southwest, Inc. 2014).

To determine if site concentrations of inorganic constituents in soil are reflective of naturally
occurring concentrations unaffected by site activities, Western proposes to conduct a background
study. Western will prepare a Background Concentrations Investigation Work Plan and submit it for
review by NMED.
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TABLE 1
1990 RCRA Facility Investigation Soil Analytical Data
Western Refining Southwest, Inc. - Gallup Refinery

Sample ID | RFI1001 | RFI1001 | RFI1001 | RFI1003 | RFI1003 | RFI1003 | RFI1003 | RFI1003 | RFI1004 | RFI1004 | RFI1004 | RFI1004 | RFI1004 | RFI1005 | RFI1005 | RFI1005 | RFI1005 | RFI1005 | RFI1005 | RFI1002 | RFI1002 | RFI1002 | RFI1002 | RFI1002 | RFI1005 - - - - -
° V0.0 V3.0 D3.0 | V125 | ve.0 | veo | v3o | voo | vo.o | v3o | veo | ve.o | vi25 | voo | V30 | Vveo | veo | vi25 | D30 | vo.o | v3o | veo | veo | vi25 | D125 NMED Soil Screening Levels EPA Regional Soil Screening Levels
| Industriall | o ¢ uction | Risk-based Groundwater | Groundwater
Analyte Dse:':‘hp:;) 0 3 3 12,5 9 6 3 0 0 3 6 9 12,5 0 3 6 9 12,5 3 0 3 6 9 12,5 125 SR;IS'(":;,::') oczlugz:l'“ Worker Soil ii"ngf' 1"’ Resident |Industrial| Protection | Protection
(mglkg) Soil Soil Risk-based MCL-based
(mg/kg) (mokg) | (mgikg) | (mg/kg) | (mglka) (mg/kg)
Sample Date| 6/28/1990 | 6/28/1990 |6/28/1990|6/28/1990/6/28/19906/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990 | 6/28/1990
Metals
[Antimony malkg <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 NA <6.0 <6.0 <6.0 <6.0 <6.0 <6.0 | 3.13E+01 | 4.54E+02 | 1.24E+02 | 6.61E-01 |3.10E+01]| 4.10E+02| 6.60E-01 2.70E-01
Arsenic malkg 0.97 <1.0 <050 | <1.0 0.52 0.58 0.90 0.65 0.60 0.64 2.4 0.6 <1.0 <1.0 0.52 27.9 0.58 <1.0 NA 0.52 0.79 0.58 <10 | <050 | <050 | 3.90E+00 | 1.77E+01 | 530E+01 | 1.31E-02 | 3.90E-01 | 1.60E+00| 1.30E-03 2.90E-01
Barium malkg 372 107 105 392 152 178 292 317 280 195 422 213 164 315 321 700 487 187 NA 188 231 332 201 171 124 | 156E+04 | 2.03E+05 | 4.35E+03 | 3.01E+02 | 1.50E+04 | 1.90E+05| 3.00E+02 8.20E+01
Berylium malkg 07 1.0 1.1 1.1 1.0 1.0 0.65 0.96 0.93 0.79 0.80 1.00 1.1 0.88 0.85 0.76 14 12 NA 1.0 0.90 0.90 14 0.87 1.1 156E+02 | 2.26E+03 | 144E+02 | 577E+01 | 1.60E+02 | 2.00E+03| 5.80E+01 3.20E+00
Cadmium malkg <0.50 0.70 <050 | 073 | <050 | <050 | <050 | <050 | <050 | 056 | <050 | <050 | <0.50 | <0.50 | <0.50 15 <050 | <0.50 NA <050 | <050 | <050 | <050 | <050 | <050 | 7.03E+01 | 8.97E+02 | 2.77E+02 | 1.37E+00 | 7.00E+01|8.00E+02| 1.40E+00 3.80E-01
Chromium total results - CR Il SL malkg 60.1 6.1 78 75 59 65 6.1 95 56 116 398 217 72 6.8 6.3 4020 | 116 8.9 NA 7.0 17 6.7 8.0 6.4 6.1 1A7E+05 | 1.70E+06 | 4.65E+05 | 9.86E+07 | 1.20E+05| 1.50E+06| 9.90E+07 NA
Chromium total resutis - CR VI SL malkg 60.1 6.1 7.8 75 59 6.5 6.1 9.5 5.6 1.6 398 217 7.2 6.8 6.3 4020 | 116 8.9 NA 7.0 17 6.7 8.0 6.4 6.1 2.97E+00 | 6.31E+01 | 6.56E+01 | B8.31E-03 | 2.30E+02| 1.40E+03| 2.10E+00 NA
Cobalt malkg 2.0 3.6 46 3.2 3.4 2.8 2.0 2.6 2.8 2.2 48 3.8 44 4.0 44 8.4 5.7 5.1 NA 43 44 3.9 6.0 5.4 3.9 NA NA NA NA | 2.30E+01]3.00E+02| _ 4.90E-01 NA
Copper malkg 103 59 74 7.0 56 6.1 43 74 57 41 29.0 6.2 6.9 9.2 46 215 118 7.2 NA 6.4 16.5 52 77 77 78 | 3.10E+03 | 4.54E+04 | 1.24E+04 | 2.14E+01 NA NA NA NA
Lead malkg 111 55 6.3 7.8 8.1 65 55 8.4 8.2 7.0 50.0 125 133 13.2 118 337 161 14.2 NA 138 19.3 135 14.9 11.9 160 | 4.00E+02 | 8.00E+02 | 8.00E+02 NA | 4.00E+02]8.00E+02 NA NA
Mercury malkg <0.10 <010 | <010 | <010 | <010 | <0.10 | <0.10 | <010 | <0.10 | <0.10 13 <010 | <010 | <0.10 | <0.10 2.9 <010 | <0.10 NA <010 | <010 | <010 | <0.10 | <0.10 | <0.10 | 1.56E+01 | 7.36E+01 | 1.36E+01 | 3.27E-02 | 4.30E+00| 2.40E+01| 3.00E-02 1.00E-01
Nickel malkg 7.0 6.7 91 85 6.8 65 54 65 6.1 53 9.0 7.9 8.0 58 6.8 19.2 113 93 NA 6.4 92 65 95 85 69 | 1.56E+03 | 2.25E+04 | 6.19E+03 | 4.77E+01 | 1.40E+04 | 6.90E+04| 4.80E+01 NA
Potassium malkg 972 1310 1660 | 1410 | 1340 | 1070 856 1020 853 783 2320 | 1200 | 1210 850 834 3920 | 1450 | 1250 NA 806 1310 841 1380 1410 1010 NA NA NA NA NA NA NA NA
Selenium malkg <10 <1.0 <10 | <050 | <050 | <050 | <050 | <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <5.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 <10 | 3.91E+02 | 568E+03 | 155E+03 | 9.65E-01 |3.90E+02]5.10E+03| 9.50E-01 2.60E-01
Vanadium malkg 16.3 14.0 16.3 175 143 12.9 15.2 15.7 155 144 18.6 13.9 13.7 145 141 24.2 18.7 16.2 NA 154 18.2 18.8 16,5 18.0 140 | 3.91E+02 | 5.68E+03 | 1.55E+03 | 1.83E+02 | 5.50E+02 | 7.20E+03| 2.60E+02 NA
Zinc malkg 813 14.7 17.7 16.1 13.9 13.0 12.9 164 14.0 15.2 81.2 125 125 118 13.1 538 17.9 143 NA 134 228 1.2 15.2 15.0 124 | 2.35E+04 | 341E+05 | 9.20E+04 | 6.82E+02 | 2.30E+04|3.10E+05| 6.80E+02 NA
Method 8240
1,1,1- Trichloroethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.56E+04 | 7.89E+04 | 148E+04 | 2.91E+00 | 9.00E+03 | 3.90E+04|  3.30E+00 7.20E-02
1,1,2,2-Tetrachloroethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 8.02E+00 | 4.35E+01 | 2.21E+02 | 2.13E-04 | 5.90E-01 | 2.90E+00|  2.80E-05 NA
1,1,2- Trichloroethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 2.81E+00 | 1.33E+01 | 4.72E+02 | 1.12E-04 | 1.10E+00|5.50E+00|  8.20E-05 1.70E-03
1,1- Dichloroethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 6.45E+01 | 3.59E+02 | 1.70E+03 | 5.98E-03 | 3.40E+00|1.70E+01|  7.00E-04 NA
1,1-Dichloroethene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 4.49E+02 | 2.290E+03 | 4.32E+02 | 1.16E-01 | 2.50E+02]| 1.10E+03| 1.20E-01 2.60E-03
1,2,3-Trichloropropane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 497E-02 | 3.76E+01 | 7.23E+00 | 2.50E-06 | 9.10E-02 | 4.10E-01| 4.40E-06 NA
1,2-Dichloroethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 7.89E+00 | 4.35E+01 | 587E+01 | 3.56E-04 | 4.50E-01 | 2.20E+00| _4.40E-05 1.50E-03
1,2-Dichloropropane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.52E+01 | 8.44E+01 | 2.50E+01 | 1.07E-03 | 9.30E-01 | 4.70E+00| 1.30E-04 1.70E-03
2-Butanone (MEK) uglkg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 | <500 | <120 <20 <5 <5 <340 <10 <5 <5 <5 <5 <5 <5 <5 <5 3.71E+04 | 3.75E+05 | B8.43E+04 | 1.27E+00 | 2.80E+04 | 1.90E+05| 1.50E+00 NA
2-Hexanone ug/kg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA 2.0E+02 | 1.3E+03 8.8E-03 NA
4-Methyl-2-pentanone (MIBK) uglkg <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA
[Acetone uglkg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <50 | <500 | <120 <20 <5 <5 <340 <10 <5 <5 <5 <5 <5 <5 <5 <5 6.66E+04 | 8.68E+05 | 2.21E+05 | 3.86E+00 | 6.10E+04 | 6.10E+05| 4.40E+00 NA
Benzene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 1.7 <500 | <120 | <2.0 <05 <05 37 <1 <05 <05 <05 <05 <05 <05 <05 <05 | 1.54E+01 | 8.47E+01 | 1.38E+02 | 1.73E-03 | 1.10E+00|5.60E+00|  2.30E-04 2.80E-03
Bromodichloromethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 5.41E+00 | 3.01E+01 | 143E+02 | 2.71E-04 | 2.80E-01 | 1.40E+00|  3.30E-05 NA
Bromoform uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 6.16E+02 | 2.42E+03 | 4.76E+03 | 6.04E-01 |6.10E+01| 2.20E+02|  2.30E-03 NA
Bromomethane uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 < <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 1.65E+01 | 8.65E+01 | 1.64E+01 | 1.02E-03 | 7.90E+00 | 3.50E+01| 2.20E-03 NA
Carbon disulfide uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.53E+03 | 8.33E+03 | 158E+03 | 2.83E-01 |6.70E+02| 3.00E+03| 2.70E-01 NA
Carbon tetrachloride uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.08E+01 | 5.98E+01 | 2.06E+02 | 1.60E-03 | 2.50E-01 | 1.30E+00| 7.90E-05 2.00E-03
Chiorobenzene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 3.76E+02 | 2.12E+03 | 4.06E+02 | 4.92E-02 | 3.10E+02| 1.50E+03| _ 6.80E-02 7.50E-02
Chioroethane uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA
Chioroform uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 <34 <1 <05 <05 <05 <05 <05 <05 <05 <05 | 5.86E+00 | 3.27E+01 | 154E+02 | 4.59E-04 | 3.00E-01|1.50E+00| 550E-05 NA
Chioromethane uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 2.75E+02 | 1.29E+03 | 2.41E+02 | 440E-02 | 1.20E+02|5.10E+02| 4.90E-02 NA
1,2- Dichloroethene (cis/trans) uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.56E+02 | 2.27E+03 | 6.19E+02 | 1.84E-02 | 7.80E+02]| 1.00E+04| 1.10E-01 2.10E-02
cis-1,3-Dichloropropene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 3.37E+01 | 1.77E+02 | 2.09E+02 | 1.24E-03 | 1.70E+00|8.40E+00| 1.60E-04 NA
Di bromochloromethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.21E+01 | 6.24E+01 | 3.32E+02 | 3.31E-04 | 7.00E-01 | 3.40E+00| _ 4.00E-05 NA
Dibromomethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 NA NA NA NA | 7.80E+02|1.00E+04| 9.10E-02 NA
Dichlorodifiuoromethane uglkg <20 <20 <20 <20 <2.0 <20 <2.0 <20 <2.0 <20 | <200 <50 <8 <20 <20 | <130 <4 <20 <20 <20 <20 <20 <20 <20 <20 | 1.68E+02 | 7.98E+02 | 149E+02 | 3.72E-01 | 1.90E+02]7.80E+02| 6.10E-01 NA
Ethylbenzene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 5.6 81 43 <2.0 <05 <05 76 12 <05 <05 <05 <05 <05 <05 <05 <05 | 6.84E+01 | 3.78E+02 | 1.83E+03 | 1.30E-02 |5.70E+00|2.90E+01]| 1.90E-03 8.90E-01
Methylene chloride uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 4.09E+02 | 4.70E+03 | 1.12E+03 | 4.12E-02 | 1.10E+01|5.40E+01|  1.20E-03 1.30E-03
Styrene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 7.28E+03 | 5.00E+04 | 9.99E+03 | 1.39E+00 |6.50E+03 | 3.80E+04| 2.00E+00 1.20E-01
Tetrachlorosthene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 7.02E+00 | 3.66E+01 | 2.12E+02 | 4.30E-04 | 570E-01|2.70E+00| 5.20E-05 2.40E-03
Toluene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 1 220 120 <2.0 <05 <05 290 26 0.98 <05 <05 <05 <05 <05 <05 068 | 5.27E+03 | 5.77E+04 | 1.34E+04 | 1.27E+00 | 5.00E+03 | 4.60E+04| 1.70E+00 7.60E-01
trans-1,2-Dichloroethene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 2.70E+02 | 1.44E+03 | 2.73E+02 | 2.69E-02 | 1.10E+02|5.00E+02| _ 3.40E-02 3.20E-02
trans-1,3-Dichl oropropene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 3.37E+01 | 1.77E+02 | 2.09E+02 | 1.24E-03 | 1.70E+00|8.40E+00| 1.60E-04 NA
Trichloroethene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 8.77E+00 | 4.13E+01 | 7.68E+00 | 1.05E-03 | 2.80E+00| 1.40E+01]|  6.10E-04 1.90E-03
Trichlorofiuoromethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 | 1.41E+03 | 6.94E+03 | 1.30E+03 | 8.89E-01 |8.00E+02| 3.40E+03| 8.40E-01 NA
Vinyl chioride uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 | <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 7.28E-01 | 261E+01 | 1.49E+02 | 542E-05 | 6.00E-02 | 1.70E+00|  5.60E-06 7.00E-04
Xylenes (total) uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 54 470 310 <2.0 <05 <05 540 9.7 1.7 <05 <05 <05 <05 <05 <05 0.98 | 8.14E+02 | 3.98E+03 | 7.43E+02 | 1.56E-01 |6.00E+02| 2.60E+03| 2.30E-01 1.10E+01
Vinyl acetate uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 2.56E+03 | 1.23E+04 | 2.30E+03 | 7.59E-02 NA NA NA NA
2-Chioroethyl vinyl ether uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 NA NA NA NA NA NA NA NA
Acrolein uglkg <10.0 <100 | <100 | <100 | <100 | <100 | <10.0 | <100 | <100 | <100 | <100 | <250 <40 <10 <10 <670 <20 <10 <10 <10 <10 <10 <10 <10 <10 | 4.04E-01 | 1.92E+00 | 3.56E-01 | 7.28E-06 NA NA NA NA
Acrylonitrile uglkg <10.0 <100 | <100 | <100 | <100 | <100 | <10.0 | <100 | <100 | <100 | <100 | <250 <40 <10 <10 <670 <20 <10 <10 <10 <10 <10 <10 <10 <10 | 4.55E+00 | 2.43E+01 | 3.76E+01 | 8.46E-05 NA NA NA NA
Ethanol uglkg <10.0 <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <100 | <250 <40 <10 <10 <670 <20 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA
Ethyl methacrylate uglkg <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 | <100 <25 <4 <1 <1 <67 <2 <1 <1 <1 <1 <1 <1 <1 <1 455E+03 | 3.80E+04 | 2.79E+04 | 1.14E-01 NA NA NA NA
lodomethane uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 NA NA NA NA NA NA NA NA
trans-1,4-Dichloro-2-butene uglkg <05 <05 <05 <05 <05 <05 <05 <05 <05 <05 | <500 | <120 | <20 <05 <05 | <340 | <1.0 <05 <05 <05 <05 <05 <05 <05 <05 NA NA NA NA 7.4E-03 | 32E-02 | 6.2E-07 NA
Method 8270
1,2,4,5-Tetrachlorobenzene uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | 7.30E+01 | 3.67E+02 | 6.87E+01 | 9.13E-03 |8.70E+01|4.00E+02| 1.30E-02 1.10E-01
1,2- Dichlorobenzene uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | 2.31E+03 | 1.40E+04 | 2.71E+03 | 2.80E-01 | 2.00E+03 | 1.00E+04| 4.00E-01 6.60E-01
1,3 Dichlorobenzene uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <5.0 NA NA NA NA NA NA NA NA
1,4- Dichlorobenzene uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | 3.17E+01 | 1.77E+02 | 8.31E+02 | 3.19E-03 | 2.60E+00| 1.30E+01]|  4.60E-04 8.10E-02
2,4.5-Trichlorophenol uglkg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 <25 <500 <25 <25 <25 <25 <50 <25 <25 <25 <25 | 6.11E+03 | 6.84E+04 | 2.38E+04 | 1.04E+01 | 6.10E+03 | 6.20E+04| _9.40E+00 NA
2,4,6-Trichlorophenol uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | 6.11E+01 | 6.84E+02 | 2.38E+02 | 1.04E-01 |4.40E+01|1.60E+02|  1.60E-02 NA
2,4-Dichlorophenol uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | 1.83E+02 | 2.05E+03 | 7.15E+02 | 9.98E-02 | 1.80E+02| 1.80E+03| 1.80E-01 NA
2,4-Dimethylphenol uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 27 <5.0 <5.0 <5.0 <50 | <100 12 79 <5.0 <5.0 <10 <5.0 <5.0 <5.0 53 | 1.22E+03 | 1.37E+04 | 4.76E+03 | 6.65E-01 | 1.20E+03| 1.20E+04| 1.20E+00 NA
2,4-Dinitrophenol uglkg <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <50 <25 <25 <25 <25 <500 <25 <25 <25 <25 <50 <25 <25 <25 <25 | 1.22E+02 | 1.37E+03 | 4.76E+02 | 6.31E-02 | 1.20E+02| 1.20E+03|  6.80E-02 NA
2,4-Dinitrotoluene uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | <100 | <50 <5.0 <5.0 <5.0 <10 <5.0 <5.0 <5.0 <50 | 157E+01 | 6.18E+01 | 4.76E+02 | 2.25E-03 | 1.60E+00|5.50E+00|  2.00E-04 NA
2,6-Dichlorophenol uglkg <5 <5 <5 <5 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <10 <5