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Dear Mr. Moore:

The New Mexico Environment Department (NMED) has reviewed the Response to Approval
with Modifications Revised Investigation Report OW-14 Source Area (Response), dated October
24, 2019 and submitted on behalf of Marathon Petroleum Company dba Western Refining
Southwest Inc., Gallup Refinery (the Permittee). The Permittee must address the following
comments.

Comment 1

In the response to NMED’s Approval with Modifications Comment 7, the Permittee states,
“Figures 6 and 9 are revised to extend cross section C-C’ to OW-14 and a separate new cross
section is enclosed that extends to STP-1.” NMED’s Approval with Modifications Comment 7
stated, “[s]ubmit a figure that depicts the likely subsurface conditions between Tank 570 to
OW-14 and STP-1.” Figure 9 (Cross Section C-C’) depicts the subsurface conditions between
RW-1 and OW-14, rather than the subsurface conditions between TK 570-1 and OW-14. In
addition, the referenced separate new cross section extending to STP-1 is not included in the
Response. Provide these figures.



Mr. Moore
November 15, 2019
Page 2

Comment 2

In the response to NMED's Approval with Modifications Comment 10, the Permittee states,
“It]here is a detailed discussion on the soil types present in Section 4.3.1, which is not repeated
in the Conclusions Section. This discussion is provided below and as shown both intervals
consist of sand with clayey sand in the 16 feet to 18 feet bgl interval and silty sand in the 24
feet to 26 feet bgl interval.” To clarify, the direction of NMED’s Comment 10 was to include the
discussion regarding the correlation between the level of contamination associated with
organic constituents and soil types where elevated contaminant concentrations were detected
and further develop a discussion of potential contaminant pathways, rather than to repeat
Section 4.3.1 in the Conclusion Section. No revision required.

Comment 3

fn the response to NMED’s Approval with Modifications Comment 11, the Permittee states,
“[t]he requested figure is enclosed. This is Figure 22 from the Investigation Report North
Drainage Ditch and OW-29 & OW-30 Areas, which is reported on separately as previously
directed by NMED.” The Permittee provided a figure that depicts wells downgradient from OW-
14 but the figure does not depict any wells upgradient from OW-14, which was referenced in
the Permittee’s statement. All referenced upgradient wells from OW-14 (TK-568-1, TK 568-2,
OW-58) and downgradient wells (OW-55 and OW-30) should have been depicted in the figure.
NMED’'s Comment 11 also stated, “[plrovide a figure that includes the other downgradient
wells identified in this comment to provide further context to the MTBE plume migration.” The
Response does not include further context to the MTBE migration. Provide the appropriate
figure,

The Permittee must address all comments more accurately in all future correspondence.
Provide the figures discussed in Comment 1 and Comment 3 no later than December 31, 2019.
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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 the area
generally up-gradient of monitor well OW-14, which includes the eastern portion of the Refinery Tank
Farm (SWMU No. 6).

The activities completed include sampling and analysis of soils and groundwater in the vicinity of
storage Tanks 568, 569, and 570 and along the northern boundary (east end) of the Tank Farm.
The current investigation began on September 21, 2016 and continued through October 5, 2016.
This included the completion of six soil borings and two permanent monitoring wells with 25 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 all six soil borings. Eight 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).

Manganese was detected at concentrations above the non-residential soil screening level in five soil
samples. Five soil samples have reported concentrations of gasoline range organics (GRO) above
the residential soil screening level and one of these samples has a concentration above the non-
residential soil screening level. One soil sample has a reported concentration of diesel range
organics (DRO) above the residential soil screening level. Benzene and ethylbenzene were reported
at concentrations above their respective residential direct contact screening levels in one soil

sample.




Seven inorganic constituents (arsenic, barium, beryllium, cobalt, iron, lead, manganese, and
vanadium) were detected at concentrations (totals analyses) above residential/tap water screening

levels in groundwater samples collected from permanent and temporary well completions.

At least one of these exceedances of screening levels for inorganic constituents occurred in every
groundwater sample analyzed with the exception of the groundwater samples collected from TK 568-
1. Arsenic, barium, iron, and manganese were detected at concentrations above screening levels in

the dissolved analyses.

The following thirteen organic constituents were detected at concentrations above screening levels
in at least one of the eight groundwater samples collected from the permanent/temporary well

completions:

e 1.2 4-Trimethlybenzene;
e 1,2-Dibromoethane (EDB);
e 1,2-Dichloropopane;

e 1 3,5-Trimethylbenzene;
e 1-Methylnaphthalene;

e 2-Methylnaphthalene;

e Benzene;

e FEthylbenzene;

e MTBE;

e Naphthalene;

® Toluene;

e Total Xylenes; and

® Bis (2-ethylhexyl) phthalate.
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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 and includes the
eastern portion of the Tank Farm, which is generally up-gradient of monitor well OW-14. The purpose
of the site investigation is to determine the source of the increasing concentrations of primarily
benzene that have been observed in OW-14. The investigation activities were conducted in
accordance with 20.4.1.500 NMAC incorporating 40 Code of Federal Regulations (CFR) Section
264.101, Section IV.H.5 of the Post-Closure Care Permit and the Investigation Work Plan OW-14
Source Area dated April 2016 (approved with modifications May 12, 2016).

Section 2 presents background information for the area near OW-14, 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, installation of permanent monitoring wells, and sample collection. Section 4 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
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results of these analyses are compared 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 area up-gradient of monitor well OW-14, which
includes the eastern portion of the Tank Farm (SWMU No. 6), 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.

Monitor well OW-14 is located immediately north of the main refinery tank farm, which was built in
the late 1950s. The Inventory of Solid Waste Management Units prepared in June 1985 identified
six product storage tanks that contained leaded gasoline (Geoscience Consultants, Ltd., 1985).
These six, as well as, additional tanks were subsequently identified as SWMU No. 6 due to the
historic practice of disposing of leaded tank bottoms within the tank berms. The practice of cleaning
the tanks and burying the leaded tank bottoms was reported to have occurred every five years and

was terminated after November 19, 1980.

The three leaded gasoline storage tanks (TK-568, TK-569, and TK-570) closest to OW-14 were
investigated as part of SWMU No. 6 in the early to mid-1990s. Tanks TK-569 and TK-570 are still
used to store gasoline, while TK-568 was switched to store MTBE sometime after 1996 and later
switched to ammonium thiosulfate in 1986. Impacts to soil and the presence of separate-phase
hydrocarbon (SPH) on groundwater was found within the alluvium overlying the Chinle Group. Boring
BG-4, which was later identified as OW-27 and RW-1, was drilled east of TK-569 to a depth of 48.5
feet (Figure 2). A water-bearing sand layer was logged at approximately 30 feet with a strong
hydrocarbon odor and an elevated PID reading. Subsequently a 4-inch well screen was installed in
the boring from 40.0 to 25.0 feet below ground level (bgl). The water level was initially measured at
a depth of 28’ 7” with an accumulation of 8” of SPH. A second soil boring B-2, which was later
identified as OW-28 and RW-2, was drilled southwest of TK-576 to a depth of 38 feet. Saturation
was first encountered in a sand layer at a depth of 23.6 feet with additional deeper water-bearing

sand/gravel layers extending to top of the Chinle Group at a depth of 32.9 feet. The well screen was
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set from 36.1 feet to 26.1 feet bgl. The water level initially was measured at 24’ 3” with 2” of SPH.

These historical boring logs are included in Appendix A.

A possible leak from a seam in an unidentified storage tank located adjacent to Tank 569 was
reported to have been repaired in 1995 (Giant, 1997). A review of historical tank inspection files
identified an email in 1990’s that indicated a concern of a possible leak at Tank 568, which is
located just east of Tank 569 (Appendix J). This email also indicates former usage of the tank to
store MTBE, which was not previously identified as a material stored in this tank. It is likely that Tank
568, while it was in service to store leaded gasoline, contributed to the observed presence of SPH

instead of the burial of leaded tank bottoms.

Subsequent to preparation of the 2016 Investigation Work Plan, DiSorbo obtained copies of recent
tank inspection reports for Tanks 568, 569, and 570. The inspection of Tank 568 took place in
December 2014 and was limited to an external inspection. This report notes that a new internal
coating was completed in February 2006, but no description of any problems that may have required
the repairs is included. The external inspection did not identify any problems that would indicate
recent leaks from the Tank 568. The last internal inspection of Tank 569 was completed in January
2010. There were no indications of leaks through inspections of both the shell and floor. Four
locations in the floor were found to have a wall thickness below the recommended minimum
thickness per APl 653 and were repaired. The most recent inspection of Tank 570 was conducted in
March 2015. During the internal inspection, two ¥4” diameter through holes were found in the floor.
It was noted in the report that these holes were apparently in the same areas that were drilled and
repaired with epoxy back in August of 1994. Based on these inspection reports, it appears that
recent leaks have been occurring through the bottom of Tank 570 and may have been present in the

past with earlier repairs dating back to 1994.

The estimated annual volumes of SPH recovered at RW-1 from 2005 through 2018 are shown in
Table 1. The recovery volumes declined significant after the first two years (2005 and 2006) and
stabilized in the 0.5 to 4 gallons per year range. In 2016 the recovery increased to 8.5 gallons and
further increased to 10.5 gallons in 2017. The recovery dropped back to 1.0 gallons in 2018.
Included as Appendix B is a table that summarizes the historical fluid levels for wells installed before
the investigation and for wells installed during the investigation. The measured thickness of SPH in
RW-1 has generally fluctuated between 3 feet to 5 feet from 2013 through early 2017, when the
measured thickness began to decrease. The measured thickness of SPH was less than 1 foot in
2018.
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Beginning in 2011 groundwater samples have been collected annually from RW-1 and RW-2 and
analyzed for dissolved-phase organic constituents and metals. Elevated concentrations of benzene,
toluene, ethylbenzene, and xylenes (BTEX) and MTBE have been reported for samples collected at
both recovery wells. The concentrations of BTEX are significantly higher at the recovery wells than
observed in down-gradient well OW-14, but concentrations are increasing at OW-14. MTBE is also
detected at higher concentrations in the up-gradient recovery wells, but the difference is less than

what is observed for BTEX.

Table 2 includes the dissolved-phase concentrations reported from groundwater samples collected

from the following wells:

e 0OW-13;

e 0OW-14;

e RW-1,

e RW-2;

e RW-5;

* RW-G;

e OW-57;and
e OW-58.

Recovery wells RW-5 and RW-6 are included in Table 2 as they are located within the refinery main
tank farm; however, these wells are over 800 feet southwest of well OW-14 and are unlikely to
represent a possible source for the constituents detected at OW-14. BTEX concentrations are less in
groundwater samples collected at RW-5 and RW-6 than those collected at RW-1, RW-2, and OW-14.

Monitor wells OW-57 and OW-58 are permanent wells that were installed during this investigation in
2016. Additional groundwater samples were collected from OW-57 and OW-58 after the completion

of the 2016 investigation, as part of the routine facility-wide groundwater sampling effort.
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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, temporary monitoring wells and permanent

monitoring wells were installed (Figure 3).

3.1.1 Site Investigation

The scope of work focused on identifying the source of increasing concentrations of primarily
benzene, also other constituents that have been detected in groundwater at monitoring well OW-14.
Well OW-14 is located to the north and down-gradient of the eastern portion of the Tank Farm. Two
new permanent monitoring wells were proposed along the northern boundary of the refinery tank
farm to monitor the groundwater quality as it flows to the north. Both of these wells (OW-57 and OW-

58) were installed as proposed in the work plan.

The other area of investigation was proposed to focus in the general area of RW-1, which is located
further up-gradient within the tank farm. This included six soil borings with temporary well
completions to be drilled near Tanks 568, 569, and 570. All of these borings were completed as
proposed. Groundwater was encountered at each of these locations and temporary wells were
installed in each of the six soil borings (TK 568-1, TK 568-2, TK 569-1, TK 569-2, TK 569-3, and TK
570-1). The groundwater samples were analyzed for volatile organic compounds (VOCs), semi-

volatile organic compounds (SVOCs), TPH, dissolved and total metals, and water quality parameters.

Discrete soil samples were proposed in the work plan to be retained for laboratory analysis from

within the following intervals at each of the six soil borings:

e From the interval in each soil boring with the greatest apparent degree of contamination
in the vadose zone, based on field observations and field screening;

e From the bottom of each borehole;

31



e From the 0.5 foot interval at the top of saturation; and

e Anyadditional intervals as determined based on field screening results.

The objectives were met at each soil boring with discussions below detailing the exact sample
collection interval at each soil boring. In addition, soil samples were also collected from similar
intervals during drilling of the two permanent monitoring wells. The soil samples were analyzed for
VOCs, SVOCs, TPH, and metals.

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

e TK 568-1; advanced to 49 feet bgl; temporary well installed;
e TK 568-2; advanced to 37 feet bgl; temporary well installed;
e TK 569-1; advanced to 42 feet bgl; temporary well installed;
e TK 569-2; advanced to 38 feet bgl; temporary well installed;
e TK 569-3; advanced to 39 feet bgl; temporary well installed;
e TK 570-1; advanced to 45 feet bgl; temporary well installed;
e (OW-57; advanced to 27 feet bgl; permanent well installed; and

e (OW-58; advanced to 48.5 feet bgl; permanent installed.

Groundwater samples were collected from six temporary well completions (TK 568-1, TK 568-2, TK
569-1, TK 569-2, TK 569-3, and TK 570-1) and two permanent monitoring wells (OW-57 and OW-
58). The groundwater samples were analyzed for volatile and semi-volatile organics, TPH (GRO, DRO,

and MRO), Skinner List metals, cyanide, iron, manganese, chloride, fluoride, and sulfate.

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 OW-14 Source Area investigation were collected and put into 55-gallon drums.

The soils in the 23 drums were not sampled. Using a generator waste profile sheet, the drums were

shipped off-site to Advanced Chemical Treatment Facility for disposal on March 13, 2017.
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Copies of the waste characterization form and the waste manifest are included in Appendix C. All
purge water and decontamination water were 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. Surveys were completed by a registered land
surveyor for permanent wells OW-57 and OW-58 to include geographic position and land surface
elevation. In the area of Tanks TK 568, TK 569 and TK 570 land surface elevations were surveyed.

The survey is included in Appendix D.
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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 refinery tank farm and in the area of OW-14. 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 and permanent well completions and the

collection of groundwater samples.

4.1  Surface Conditions

A topographic map of the area near the monitoring well OW-14 and the refinery main tank farm is
included as Figure 4. Site topographic features include high ground in the southeast gradually
decreasing to a lowland fluvial plain to the northwest. Elevations on the refinery property range from
6,860 feet to 7,040 feet. The area of the site near OW-14 is at an approximate elevation of 6,934

feet above mean sea level (msl).

The soils in the vicinity of OW-14 include two soil types. Surface soils within most of the area of
investigation are primarily Rehobeth silty clay loam. To the north are the bordering Simitarg-Celavar
sandy loams. Rehobeth soil properties include a pH ranging from 8 to 9 standard units and salinity
(naturally occurring and typically measuring up to approximately 8 mmhos/cm). The Simitarg-
Celavar soils are well drained with a conservative permeability of 0.20 inches/hour 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 a number of small ponds
(one cattle water pond and two small unnamed spring fed 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

Underground pipelines were detected during clearance of utilities in the area of the tank farm and
the rail loading rack (Figure 21).
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421 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 refinery is mapped
regionally as a narrow band trending west-northwest and running just north of I-40 (Figure 5). The
Quaternary alluvium is thought to be the parent material of the Simitarg-Celavar and Rehobeth soils
discussed above in Section 4.1. Four cross sections of the shallow subsurface in the immediate
vicinity of the tank farm and the area up-gradient of OW-14 (Figures 7 thru 10). Figure 6 shows the
location of the cross sections. As shown on the four cross sections, the predominant lithology is

sandy clay/clayey sands.

An isopach map of the thickness of potentially transmissive materials (e.g., sand, sandy gravel,
clayey gravel, clayey sand, etc.) that are below the water table is included as Figure 11. The

thickness of the transmissive materials is highly variable according to NMED.

A second map (Figure 12) 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. There is a prominent feature on the southern portion of this map, where the surface
appears to peak near TK569-2 and TK568-2 at approximately 6916 feet msl. A sharp decline in the
elevation on the top of the Chinle Group extends northeastward from soil boring TK 568-2 towards
soil boring TK 568-1. The elevation drops from 6916 feet MSL at TK568-3 to 6903 feet MSL at Tank
568-1. A decrease of 13 feet over an approximate distance of 100 feet. Southwest of the peak, the
top of the bedrock slopes gradual to the southwest with the elevations ranging from 6912 feet MSL
to 6914 feet MSL. Further to the north, an apparent trough on the bedrock surface trends
north/northeast through the location of OW-58 and appears to extend north towards OW-30. To the
northwest of the area of investigation, there is a prominent high on the bedrock surface near OW-13,

which is likely to influence migration of contaminants away from OW-14.
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Subcropping beneath the Quaternary alluvium is the Triassic Chinle Group (Figure 5). 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’, B-B’, C-C’ and D-D’ (Figures 7 through 10). 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.

4.2.2 Hydrogeology

Figure 13 presents the potentiometric surface during field work activities conducted during the
month of September 2016. A second potentiometric surface map (Figure 13A) is included using
measurements collected in August 2018. The groundwater flow direction is to the north-northeast.
The groundwater elevation in monitor well OW-57 was comparable to the groundwater elevations
found in wells RW-5 and RW-6. The potentiometric surface appears to gradually decrease towards
the northeast. There is a steep easterly groundwater gradient between OW-57 and RW-2, which
coincides with an 11 foot elevation change of the top of the Chinle as seen on the paleography map
presented as Figure 12. Moving further to the east, the groundwater elevations in RW-2 and OW-58
were similar in September 2016 (0.84 feet higher at OW-58) but the gradient increased to 1.59 feet
in August 2018 with the flow direction to the southwest from OW-58 towards RW-2. This is in
contrast to the elevation change of the top of the Chinle, which is 8 feet higher at RW-2 than OW-58.
Generally, the shallow groundwater potentiometric surface reflects the topography of the top of the

Chinle Formation, but not in this particular location.

In the area of Tanks 569 and 570 the groundwater elevations measured from the temporary wells
ranged in difference of 1 to 2 feet between the wells. There is a groundwater elevation change of
approximately 3 feet between the locations TK569-2 / TK568-2 and location TK568-1. This increase

in the gradient coincides with the elevation change of the top of the Chinle as seen on Figure 12.
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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
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-07 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 capable of reducing 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 detailed description of subsurface investigations to delineate impacts to
subsurface soils and the underlying groundwater in the eastern portion of the refinery tank farm.

This includes soil field screening results, soil sampling intervals and methods for detection of
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subsurface impacts in soils. For completeness, the following discussion includes the field work
completed in September and October 2016 in accordance with the April 2016 Investigation Work
Plan OW-14 Source Area (DiSorbo, 2016).

Discrete soil samples for laboratory analyses were scheduled for collection at the following intervals:

e From the interval in each soil boring with the greatest apparent degree of contamination
in the vadose zone, based on field observations and field screening;

e From the bottom of each borehole;

e From the 0.5 foot interval at the top of saturation; and

e Anyadditional intervals as determined based on field screening results.

A description of the field screening and soil sampling procedures are presented in Appendix E - Field
Methods. Copies of the boring/well logs are provided in Appendix F. 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/wells appear on Figure 3.

43.1 Soil Investigation

Eight soil borings, including two completed as permanent wells, were advanced using the hollow-
stem auger (HSA) method to bedrock (claystone). The drilling equipment was decontaminated
between each borehole, as described in Appendix E. Detailed soil boring logs are included in Appendix
F. The soil boring logs describe the subsurface lithology, the presence of saturation, the field screening
results, soil sample collection intervals, and any temporary or permanent well construction details. The

installation of soil borings and collection of soil samples are discussed below in numerical order.

Tanks T-568, T-569 and T-570 are located in the eastern portion of the tank farm. Each tank is
located within a separate tank dike system. Tank T-568 is the easternmost tank. The floor inside of
the dike system has an elevation of approximately 6949.5 feet msl. Tank T-569 is located
approximately 150 feet west-southwest of Tank T-568. The floor of the dike system for Tank T-569
has an elevation of approximately 6950.5 feet msl. Tank T-570 is located approximately 190 feet
south of Tank T-569. The floor inside of the dike system for Tank T-570 has an elevation of
approximately 6957.5 feet msil.
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TK 568-1

On September 23, 2016 the drilling rig was set up on location TK 568-1. TK 568-1 was located
inside the tank dike for Tank T-568 and is approximately 31 feet north of Tank T-568. It is noted that
all such references to measurements from tanks are taken from the closest edge of the subject
tank. Sample collection was accomplished using the HSA drilling method and split spoon samplers.

Three soil samples were collected for laboratory analysis from the following intervals:

e 12 feet bgl- 14 feet bgl: PID reading - 1,957 ppm, odor and oily;
e 30 feet bgl - 32 feet bgl: Interval immediately above saturation-PID reading - 1,308 ppm,
black discoloration; and

e A8 feet bgl - 49 feet bgl: Bottom of borehole, PID reading - 41 ppm.

The lithology encountered consisted of the following:

e Sandy Silty Clay: 0 - 10 feet bgl (low plasticity, soft, damp, brown, no odor from O to 6 feet
bgl, odor from 6 feet bgl to 10 feet bgl);

e Silty Clay: 10 feet bgl - 14 feet bgl (low plasticity, firm, damp, brown, odor, oily from 12 feet
bgl to 14 feet bgl, trace of very fine grain sand);

e C(Clayey Sandy Silt: 14 feet bgl - 16 feet bgl (very fine grain, low plasticity, soft, damp to
moist, brown, odor);

e Sandy Clayey Silt: 16 feet bgl - 22 feet bgl (very fine grain, low plasticity, soft, moist in sand
seams, odor);

e (Clayey Sandy Silt: 22 feet bgl - 24 feet bgl (very fine grain sand, soft, damp to moist, brown,
odor);

e Silty Sandy Clay: 24 feet bgl - 32 feet bgl (low plasticity, soft to firm, damp, brown, odor,
black discoloration in sand at base of interval, very moist at base);

e C(Clayey Sand: 32 feet bgl - 33 feet bgl (fine grain sand, loose, saturated, black, odor);

e Silty Clay: 33 feet bgl - 34 feet bgl (low plasticity, firm, damp, brown, odor);

e Silty Sandy Clay: 34 feet bgl - 36 feet bgl (low plasticity, soft, damp, brown, odor, black
discoloration);

e Sijlty Sand: 36 feet bgl - 38 feet bgl (fine grain sand, loose, saturated, grey, odor);

e Sandy Clay: 38 feet bgl - 44 feet bgl (low plasticity, firm, damp to moist, brown, odor, sheen

observed on core sample, white clay at base);
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e C(Clay: 44 feet bg| - 48 feet bgl (low plasticity, dense/crumbly, dry dark reddish brown/grey,
no odor); and

e Sandy Shale (Chinle Group - Painted Desert Member): 48 feet bgl - 49 feet bgl (very dense,
grey, dry, no odor).

The sampling was terminated at 49 feet bgl. Activities at this location were then shut down due to a
rain storm. The augers were left in the borehole. On September 26, 2016 a temporary monitoring
well was installed at this location with 2-inch Schedule 40 PVC screen and casing. The well was
installed with the screened interval ranging from 23 feet bgl to 38 feet bgl. The top of the screen
was set approximately 9 feet above the uppermost saturated interval (clayey sand - 32 feet bgl to
33 feet bgl). The screen was extended to a depth of 38 feet bgl which allowed for the screening
across another saturated interval encountered (silty sand - 36 feet bgl to 38 feet bgl). The screen
was not placed deeper since saturation was not encountered below 38 feet bgl. The screen did not

intercept the top of the bedrock (claystone - 48 feet bgl to 49 feet bgl).

On October 1, 2016 the well was gauged and developed. No phase-separated hydrocarbon was
detected during the gauging event. The water sample was collected on October 2, 2016. On

October 3, 2016 the well casing and screen were removed and the borehole was grouted.

TK 568-2

On September 27, 2016 the drilling rig was set up on location TK 568-2. TK 568-2 was located
inside the tank dike for Tank T-568 and approximately 42 feet southwest of Tank T-568. Sample
collection was accomplished using the HSA drilling method and split spoon samplers. Three soil

samples were collected for laboratory analysis from the following intervals:

o 22 feet bgl- 24 feet bgl: PID reading - 82 ppm, odor;
o 28 feet bgl - 30 feet bgl: Interval immediately above saturation-PID reading - 2,803 ppm;
and

e 36 feet bgl - 37 feet bgl: Bottom of borehole, PID reading - 21 ppm.

The lithology encountered consisted of the following;:

e Silty Clay: O - 6 feet bgl (low plasticity, firm, damp, brown, no odor, faint odor from 4 feet bg|
to 6 feet bgl);
e Silty Clay: 6 feet bgl - 10 feet bgl (low plasticity, soft, damp, brown, no odor);
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e Sandy Clay: 10 feet bgl - 22 feet bgl (low plasticity, soft, damp, brown, no odor to faint odor
from 14 feet bgl to 22 feet bgl, trace gravel);

e C(Clayey Sand: 22 feet bgl - 32 feet bgl (fine grain sand, loose, damp, brown, trace gravel,
odor, white sandstone lenses throughout, moist to saturated from 28 feet bg| to 32 feet bgl);

e Gravelly Sand: 32 feet bgl - 34 feet bgl (fine to medium grain sand, compact, saturated,
brown, odor, gravel 0.25 inch to 0.5 inch, sheen on sampler);

e Sandy Gravel: 34 feet bgl - 35 feet bgl (well rounded, loose, saturated, odor); and

e (Claystone (Chinle Group - Painted Desert Member): 35 feet bgl - 37 feet bg| (very

hard/dense, dry, dark reddish brown, shaley at base).

The sampling was terminated at 37 feet bgl. A temporary monitor well was installed at this location
with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened interval
ranging from 26 feet bgl to 36 feet bgl. The top of the screen was set approximately 2 feet above
the uppermost saturated interval (clayey sand - 30 feet bgl to 32 feet bgl). The screen was
extended to a depth of 38 feet bgl which allowed for the screening across additional saturated
intervals encountered (gravelly sand - 32 feet bgl to 34 feet bgl and sandy gravel - 34 feet bgl to 35
feet bgl). The screen extended to 36 feet bgl which was approximately one foot into the bedrock
(claystone - 35 feet bgl to 36 feet bgl).

On October 1, 2016 the well was gauged and developed. No phase-separated hydrocarbon was
detected during the gauging event. The water sample was collected on October 2, 2016. On

October 3, 2016 the well casing and screen were removed and the borehole was grouted.

TK 569-1

On October 4, 2016 the drilling rig was set up on location TK 569-1. TK 569-1 was located inside
the tank dike for Tank T-569 and approximately 15 feet northwest of Tank T-569. Sample collection
was accomplished using the HSA drilling method and split spoon samplers. Four soil samples were

collected for laboratory analysis from the following intervals:

e 18 feet bgl - 20 feet bgl: PID reading - 152 ppm, odor;

o 24 feet bgl - 26 feet bgl: Interval immediately above saturation-PID reading - 2,158 ppm;
e 36 feet bgl - 38 feet bgl: PID reading - 1,649 ppm, odor; and

e A0 feet bgl - 42 feet bgl: Bottom of borehole, PID reading - 95.6 ppm.
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The lithology encountered consisted of the following;:

e Silty Clay: O - 14 feet bgl (low plasticity, firm, damp, brown, no odor, trace very fine grain
sand at base);

e Sandy Clay: 14 feet bgl - 20 feet bgl (low plasticity, firm to soft, damp, brown, very fine grain
sand throughout, odor);

e C(Clayey Silty Sand: 20 feet bg| - 26 feet bgl (fine to coarse grain sand, compact, becomes
more silty with depth, gravel present, damp, moist to saturated in silty sand seams, odor);

e Sandy Clay: 26 feet bgl - 28 feet bgl (very fine grain sand, increase in clay content, moist to
saturated in silty sand seams, brown, odor, trace gravel at base);

e Gravelly Silty Sand: 28 feet bgl - 30 feet bgl (medium to coarse grain, compact, damp to
moist in seams, odor, brown, sandstone gravel present);

e (Clayey Sandy Gravel: 30 feet bgl - 31.5 feet bgl (0.125 inch to 0.5 inch gravel with medium
to coarse grain sand, compact to loose, saturated, brown, odor);

e Silty Clay: 31.5 feet bgl - 36 feet bgl (low plasticity, firm, damp, brown, odor, gravel at base);

¢ Clayey Gravel: 36 feet bgl - 38 feet bgl (very hard, sandstone present, odor, damp);

e C(Clay: 38 feet bgl - 40 feet bgl (high plasticity, firm, damp, reddish brown/grey, trace gravel,
odor, damp; and

¢ (Claystone (Chinle Group - Painted Desert Member): 40 feet bgl - 42 feet bgl (very dense,
light reddish purple/grey, odor).

The sampling was terminated at 42 feet bgl. A temporary monitor well was installed at this location
with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened interval
ranging from 23 feet bgl to 38 feet bgl. The top of the screen was set approximately 1 foot above
the occurrence of moist to saturated sand seams within a clayey silty sand (24 feet bgl to 26 feet
bgl). The screen was extended to a depth of 38 feet bgl which allowed for the screening across
additional saturated intervals encountered (sandy clay - 26 feet bgl to 28 feet bgl, gravelly silty sand
- 28 feet bgl to 30 feet bgl and clayey sandy gravel - 30 feet bgl to 31.5 feet bgl). The screen
extended to 38 feet bgl which was approximately one foot into a damp clayey gravel. The screen did

not intercept the top of the bedrock (claystone - 40 feet bgl to 42 feet bgl).

On October 5, 2016 the well was gauged and developed. Phase-separated hydrocarbon was

detected during the gauging event, but was not detected after the well was developed. The water
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sample was collected on October 5, 2016. On October 6, 2016 the well casing and screen were

removed and the borehole was grouted.

TK 569-2

On October 4, 2016 the drilling rig was set up on location TK 569-2. TK 569-2 was located inside
the tank dike for Tank T-569 and approximately 17 feet northeast of Tank T-569. Sample collection
was accomplished using the HSA drilling method and split spoon samplers. Three soil samples were

collected for laboratory analysis from the following intervals:

e 16 feet bgl- 18 feet bgl: PID reading - 2,332 ppm, odor;

e 29 feet bgl - 31 feet bgl: Interval immediately above saturation-PID reading - 1,684
ppm/1,420 ppm; and

e 36 feet bgl - 38 feet bgl: Bottom of borehole, PID reading - 405 ppm.

The lithology encountered consisted of the following:

e Silty Clay: O - 4 feet bgl (low plasticity, firm, damp, brown, no odor);

e Silty Sand: 4 feet bgl - 8 feet bgl (fine grain, compact, damp, brown, no odor);

e Silty Clay: 8 feet bgl - 14 feet bgl (low plasticity, soft, damp, brown, no odor to faint odor at
base);

e C(Clayey Sand: 14 feet bgl - 18 feet bgl (very fine grain sand, compact, damp, brown, odor);

¢ C(Clayey Sand/Sandy Clay: 18 feet bgl - 20 feet bgl (very fine grain, compact, damp, brown,
odor);

e (Clayey Sand: 20 feet bgl - 22 feet bgl (very fine grain, compact, brown, Sand/Gravel lens
from 21 feet bgl to 21.5 feet bgl - damp, grey, loose);

e Silty Sand: 22 feet bgl - 23.5 feet bgl (fine grain, loose, damp, brown, odor);

e Sandy Gravel: 23.5 feet bgl - 30 feet bgl (grey sandstone gravel with fine to coarse grain
sand, damp, odor, white sandstone present, trace clay present);

e Silty Clay: 30 feet bgl - 32 feet bg| (low plasticity, firm to soft, damp, dark brown, moist to
saturated, silty sand seams throughout, odor);

e C(Clay: 32 feet bgl - 34 feet bgl (high plasticity, stiff, damp, brown, odor);

¢ C(Clayey Gravel; 34 feet bgl - 36 feet bgl (very hard with 4 to 6 inch sandstone (grey) at base,

odor); and
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e (Claystone (Chinle Group - Painted Desert Member): 36 feet bgl - 38 feet bgl (very hard, dry,
reddish purple and grey, odor).

The sampling was terminated at 38 feet bgl. A temporary monitor well was installed at this location
with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened interval
ranging from 26 feet bgl to 36 feet bgl. The top of the screen was set approximately 4 feet above
the occurrence of moist to saturated silty sand seams within a silty clay (30 feet bgl to 32 feet bgl).
The screen was extended to a depth of 36 feet bgl which corresponded to the top of the bedrock

(claystone - 36 feet bgl to 38 feet bgl).

On October 5, 2016 the well was gauged and developed. Separate phase hydrocarbon was detected
during the gauging event and after the well development. The water sample was collected from
beneath the SPH on October 5, 2016. On October 6, 2016 the well casing and screen were removed

and the borehole was grouted.

TK 569-3

On September 28, 2016 the drilling rig was set up on location TK 569-3. TK 569-3 was located
inside the tank dike for Tank T-569 and approximately 19 feet south of Tank T-569. Sample
collection was accomplished using the HSA drilling method and split spoon samplers. Three soil

samples were collected for laboratory analysis from the following intervals:

e 16 feet bgl - 18 feet bgl: PID reading - 377 ppm, odor;
o 24 feet bgl - 26 feet bgl: Interval immediately above saturation-PID reading - 955 ppm,
phase separated hydrocarbon present; and

o 38 feet bgl - 39 feet bgl: Bottom of borehole, PID reading - 258 ppm.

The lithology encountered consisted of the following;:

e Silty Clay: O - 14 feet bgl (low plasticity, firm, damp, brown, no odor, odor detected from 10
feet bgl to 14 feet bgl, trace very fine grain sand from 12 feet bgl to 14 feet bgl);

e C(Clayey Sand: 14 feet bgl - 18 feet bgl (very fine grain, compact, damp, brown, odor);

e (Clayey Sand/Sandy Clay: 18 feet bgl - 20 feet bgl (very fine grain, compact, damp, brown,
odor);

e Sandy Clay: 20 feet bgl - 24 feet bg| (low plasticity, firm, damp, brown, odor);
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e Sijlty Sand: 24 feet bgl - 27 feet bgl (fine grain, loose, very moist, brown, odor, phase
separated hydrocarbon present, saturated from 26 feet bg| to 27 feet bgl);

e Sandy Gravel: 27 feet bgl - 28 feet bg| (compact, 0.5 inch to 1 inch gravel, medium to
coarse grain sand, saturated, phase separated hydrocarbon present, odor);

e Sandy Clayey Gravel: 28 feet bgl - 31.5 feet bgl (compact, 0.5 inch to 1 inch gravel, medium
to coarse grain sand, clay present, very moist to saturated in seams/pockets, white
sandstone present, strong odor, greenish gray sandstone at 30 feet bgl, very dense);

e Silty Clay: 31.5 feet bgl - 34 feet bgl (low to moderate plasticity, firm, damp, brown, odor,
grey streaks present);

e Sandy Gravel: 34 feet bgl - 36 feet bgl (compact, 0.25 inch to 0.5 inch gravel, coarse sand,
saturated, odor);

e Sandy Clayey Gravel: 36 feet bgl - 38 feet bgl (very hard 0.25 inch gravel with clay and
sand, damp, grey and brown, odor); and

e (Claystone (Chinle Group - Painted Desert Member): 38 feet bgl - 39 feet bgl (very hard, dry,
reddish purple and grey, odor).

The sampling was terminated at 39 feet bgl. A temporary monitor well was installed at this location
with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened interval
ranging from 22 feet bgl to 37 feet bgl. The top of the screen was set approximately 4 feet above
the occurrence of saturation within a silty sand (26 feet bgl to 27 feet bgl). The screen was extended
to a depth of 37 feet bgl which allowed for the screening across additional saturated intervals
encountered (sandy gravel - 27 feet bgl to 28 feet bgl, sandy clayey gravel - 28 feet bgl to 31.5 feet
bgl and sandy gravel - 34 feet bgl to 36 feet bgl). The screen extended to 37 feet bgl which was
approximately one foot into a damp sandy clayey gravel. The screen did not intercept the top of the
bedrock (claystone - 38 feet bg| to 39 feet bgl).

On October 1, 2016 the well was gauged and developed. Phase-separated hydrocarbon was
detected during the gauging event, but was not detected after the well was developed. The water
sample was collected on October 2, 2016. On October 6, 2016 the well casing and screen were

removed and the borehole was grouted.

TK 5701

On September 27, 2016 the drilling rig was set up on location TK 570-1. TK 570-1 was located
inside the tank dike for Tank T-570 and approximately 20 feet north of Tank T-570. Sample
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collection was accomplished using the HSA drilling method and split spoon samplers. Three soil

samples were collected for laboratory analysis from the following intervals:

e 10 feet bgl-12 feet bgl: PID reading - 3,445 ppm, odor;
e 32 feet bgl - 34 feet bgl: Interval immediately above saturation, PID reading - 804 ppm; and
e 44 feet bg| - 45 feet bgl: Bottom of borehole, PID reading - 165 ppm.

The lithology encountered consisted of the following;:

e Fill: O - 6 feet bgl (silt/gravel, damp, brown, no odor to faint odor from 2 feet bg| to 6 feet
bgl);

e Gravelly Sand: 6 feet bg| - 8 feet bgl (medium to coarse grain, loose, damp, odor);

e C(Clayey Gravel: 8 feet bgl - 10 feet bg| (0.25 inch to 0.5 inch gravel in low plasticity clay,
brown, damp, odor);

e Sandy Silt: 10 feet bgl - 14 feet bgl (low plasticity, very soft, damp, dark brown, odor);

e Sandy Clay: 14 feet bgl - 16 feet bgl (low plasticity, firm to soft, damp, brown, odor, sandy at
base);

e Silty Clay: 16 feet bgl - 21 feet bgl (low plasticity, firm, damp, brown, odor, occasional sandy
clay lenses);

e (Clayey Sand: 21 feet bgl - 26 feet bgl (fine grain, compact to loose, damp, brown, odor,
decrease in clay content with depth);

e Sijlty Sand: 26 feet bgl - 28 feet bgl (very fine grain, soft/compact, damp, brown, odor);

e (Clayey Sand: 28 feet bgl - 30 feet bgl (very fine grain, compact, damp, brown, odor);

e Sijlty Sand: 30 feet bgl - 33 feet bgl (very fine grain, soft/loose, damp, brown, odor);

e Gravelly Sand: 33 feet bgl - 34 feet bgl (medium to coarse grain, loose, very moist to
saturated, grey, odor);

e Sandy Gravel: 34 feet bgl - 37 feet bgl (0.5 inch to 1 inch gravel with sand, fine to coarse
grain, brown, saturated, odor);

e C(Clay: 37 feet bgl - 41 feet bgl (high plasticity, firm to stiff, brown, odor, sandstone present);

e (Clayey Sandy Gravel: 41 feet bgl - 42 feet bgl (compact, moist to very moist, brown, odor);

e Gravelly Clay: 42 feet bgl - 44 feet bgl (low plasticity, stiff, damp to dry, reddish brown,
odor); and

e (Claystone (Chinle Group - Painted Desert Member): 44 feet bgl - 45 feet bg| (very stiff, dry,

odor, purple/reddish brown, odor).
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The sampling was terminated at 45 feet bgl. A temporary monitor well was installed at this location
with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened interval
ranging from 28 feet bgl to 43 feet bgl. The top of the screen was set approximately 5 feet above
the occurrence of saturation within a gravelly sand (33 feet bgl to 34 feet bgl). The screen was
extended to a depth of 43 feet bgl which allowed for the screening across additional saturated
intervals encountered (sandy gravel - 34 feet bgl to 37 feet bgl, and clayey sandy gravel - 41 feet
bgl to 42 feet bgl). The screen extended to 43 feet bgl which was approximately one foot into a
damp to dry gravelly clay. The screen did not intercept the top of the bedrock (claystone - 44 feet
bgl to 45 feet bgl).

On September 30, 2016 the well was gauged and developed. Phase-separated hydrocarbon was
detected during the gauging event and after the well was developed. The water sample was
collected from beneath the SPH on September 30, 2016. On October 3, 2016 the well casing and

screen were removed and the borehole was grouted.

OW-57

On September 21, 2016 the drilling rig was set up on location OW-57. OW-57 is located in the tank
dike for Tank T-574 and is approximately 59 feet northwest of Tank T-574. The floor of the dike
system for Tank T-574 has an elevation of approximately 6,930 feet msl. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Two soil samples were

collected for laboratory analysis from the following intervals:

o 16 feet bgl- 18 feet bgl: PID reading - 205 ppm, Interval immediately above saturation; and
o 25 feet bgl- 27 feet bgl: Bottom of borehole, PID reading - 44 ppm/39ppm.

The lithology encountered consisted of the following;:

e Silty Clay: O - 10 feet bgl (moderate plasticity, firm, damp, brown to darker brown, no odor to
odor from 8 feet bg| to 10 feet bgl);

e Sandy Clay: 10 feet bgl - 14 feet bgl (low plasticity, soft, damp, brown with brown/tan silt at
base, odor);

e C(Clayey Silt: 14 feet bgl - 16 feet bgl (very fine grain, soft, damp, brown and tan, odor);

e Silty Clay: 16 feet bgl - 18 feet bgl (low plasticity, firm, tan and brown, damp, odor);

e Gravelly Clay: 18 feet bgl - 20 feet bgl (low plasticity, soft, damp to slightly moist to

saturated, sandstone gravel, sandy, odor);
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e Sandstone/Sand: 20 feet bgl - 22 feet bg| (fine grain, dense, light greenish white, very moist
to saturated);

e Gravelly Sandy Clay: 22 feet bgl - 25 feet bgl (low plasticity, soft, very moist to saturated,
gray, green sandstone, calcareous, odor); and

e (Claystone (Chinle Group - Painted Desert Member): 25 feet bgl - 27 feet bgl (very dense,
dry, purple, faint odor, grey at base).

The sampling was terminated at 27 feet bgl. A permanent monitoring well was installed at this
location with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened
interval ranging from 15 feet bgl| to 25 feet bgl. The top of the screen was set approximately 3 feet
above the occurrence of saturation within a gravelly clay (18 feet bgl to 20 feet bgl). The screen was
extended to a depth of 25 feet bgl which allowed for the screening across additional saturated
intervals encountered (sandstone/sand - 20 feet bgl to 22 feet bgl, and gravelly sandy clay - 22
feet bgl to 25 feet bgl). The screen extended to 25 feet bgl which was approximately at the base of
the gravelly sandy clay. The screen did not intercept the top of the bedrock (claystone - 25 feet bgl
to 27 feet bgl).

Filter pack sand was installed to a depth of 12 feet bgl. A bentonite seal was installed to 8 feet bgl.
The annular seal (bentonite grout) was installed on September 21, 2016. On September 30, 2016
the well was gauged and developed. Phase-separated hydrocarbon was not detected during the
gauging event. The water sample was collected on October 1, 2016. The surface completion and
bollards were installed on October 5, 2016.

OW-58

On September 22, 2016 the drilling rig was set up on location OW-58. OW-58 is located outside of
the tank farm at the northern end of the access road for the rail loading rack. OW-58 is located
approximately 205 feet northeast from Tank T-576. The elevation at the northern end of the access
road in this area is approximately 6,932 feet msl. Sample collection was accomplished using the
HSA drilling method and split spoon samplers. Four soil samples were collected for laboratory

analysis from the following intervals:

e 10 feet bgl-12 feet bgl: PID reading - 37 ppm, black discoloration, odor, sticky;
o 22 feet bgl - 24 feet bgl: PID reading - 2,020 ppm, odor;
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o 28feet bgl - 29 feet bgl: Interval immediately above saturation, PID reading - 2,784 ppm;

and

o A8 feet bgl - 48.50 feet bgl: Bottom of borehole, PID reading - 250 ppm.

The lithology encountered consisted of the following;:

e Asphalt/Base: 0 - 0.75 feet bg];

e Silty Clay: 0.75 feet bg| - 6 feet bgl (moderate plasticity, firm to stiff, damp, brown, odor);

e Silty Clay: 6 feet bgl - 14 feet bg| (low plasticity, soft, damp, brown, faint odor; from 10 feet
bgl to 14 feet bgl - black discoloration, odor, sticky);

e Silty Clay: 14 feet bgl - 16 feet bgl (low plasticity, stiff, damp, brown with black discoloration,
faint odor);

e Sandy Clay: 16 feet bgl - 22 feet bgl (low plasticity, stiff, damp, brown, very fine grain sand,
odor);

o Silty Clay: 22 feet bgl - 24 feet bgl (low plasticity, very stiff, damp, brown, odor, tan silt
pockets/seams present);

e Silty Clay: 24 feet bgl - 29 feet bgl (low plasticity, firm to soft/crumbly, damp, brown, strong
odor, phase-separated hydrocarbon present; firm to stiff from 26 feet bg| to 29 feet bg];
damp to moist from 28 feet bg| to 29 feet bgl);

e Sandy Clay/Clayey Sand: 29 feet bg| - 30 feet bgl (low plasticity, soft, very moist to
saturated, dark brown, odor);

e Sandy Silty Clay: 30 feet bg| - 32 feet bgl (low plasticity, firm, damp, gray/brown, odor,
saturated sand at base);

e Sijlty Sand: 32 feet bgl - 33.5 feet bgl (fine grain, loose, saturated, gray/brown, odor);

e Silty Clay: 33.5 feet bgl - 36 feet bgl (low plasticity, soft, damp to very moist, grayish brown,
odor);

e Silty Clay: 36 feet bgl - 40 feet bgl (low plasticity, firm, damp, grayish brown to brown, odor);

e Clay: 40 feet bgl - 44 feet bgl (high plasticity, firm, damp, brown, odor);

e Silty Clay: 44 feet bgl - 47 feet bgl (low to moderate plasticity, firm, damp, brown, odor,
occasional gravel);

e Sandy Gravel: 47 feet bgl - 48 feet bgl (medium to coarse grain sand with 0.25 inch to 0.5

inch gravel, very moist to saturated, odor, brown, traces of silt and clay); and
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e Shale (Chinle Group - Painted Desert Member): 48 feet bgl - 48.5 feet bg| (very dense/hard,
dark grey, dry, odor);

The sampling was terminated at 48.5 feet bgl. A permanent monitoring well was installed at this
location with 2-inch Schedule 40 PVC screen and casing. The well was installed with the screened
interval ranging from 38 feet bg| to 48 feet bgl. The top of the screen was set approximately 9 feet
above the occurrence of saturation within a sandy gravel (47 feet bgl to 48 feet bgl). The screen
extended to 48 feet bgl which was approximately at the base of the sandy gravel. The screen did not

intercept the top of the bedrock (shale - 48 feet bgl to 48.5 feet bgl).

Filter pack sand was installed to a depth of 35 feet bgl. A bentonite seal was installed to 32 feet bgl.
On September 30, 2016 the well was gauged and developed. Phase-separated hydrocarbon was
detected during the gauging event, but was not detected after the well was developed. The water
sample was collected on September 30, 2016. The annular seal (bentonite grout) was installed on

October 3, 2016. A flush mount surface completion was installed on October 3, 2016.

4.4  Monitor Well Construction and Groundwater Sampling

Groundwater samples were collected from six temporary well completions and two permanent well
completions during the September and October 2016 field activities. The following list provides a

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

e TK 568-1; developed and sampled; yielded enough water for a full analytical suite;
o TK 568-2; developed and sampled; yielded enough water for a full analytical suite;
e TK 569-1; developed and sampled; yielded enough water for a full analytical suite;
e TK 569-2; developed and sampled; yielded enough water for a full analytical suite;
e TK 569-3; developed and sampled; yielded enough water for a full analytical suite;
e TK 570-1; developed and sampled; yielded enough water for a full analytical suite;
e (QW-57; developed and sampled; yielded enough water for a full analytical suite; and

e (QW-58; developed and sampled; yielded enough water for a full analytical suite;

44.1 Groundwater Investigation

The drilling equipment was decontaminated between each borehole, as described in Appendix E.
The well development and purging are also discussed in Appendix E. The installation of the

temporary and permanent wells and the collection of groundwater samples are discussed below in
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numerical order. The fluid level measurements discussed below are provided in Table 4 with the

field water quality measurements.

TK568-1

On September 23, 2016 the drilling rig was set up on location TK 568-1. The boring was installed
using the HSA drilling method. Groundwater was encountered in a clayey sand (32 feet bg| to 33
feet). The sampling was terminated at 49 feet bgl. Activities at this location were then shut down

due to a rain storm. The augers were left in the borehole.

On September 26, 2016 a temporary monitor well was installed at this location with 2-inch Schedule
40 PVC screen and casing. The well was installed with the screened interval ranging from 23 feet
bgl to 38 feet bgl. The top of the screen was set approximately 9 feet above the uppermost
saturated interval (clayey sand - 32 feet bgl to 33 feet bgl). The screen was extended to a depth of
38 feet bgl which allowed for screening across another saturated interval encountered (silty sand -
36 feet bgl to 38 feet bgl). The screen was not placed deeper since saturation was not encountered

below 38 feet bgl.

A sand filter pack was installed to approximately 21 feet bgl. A bentonite seal was installed to

approximately 17.5 feet bgl. The top of casing was approximately 2 feet above ground level.

On October 1, 2016 the well was gauged. Phase-separated hydrocarbon was not detected. The
depth to water was 30.88 feet below top of casing (btoc) (28.88 feet bgl). Approximately 1.5 gallons
of groundwater were developed/purged from the well using a new bailer and rope. The well was

bailed dry. The purge water was silty/muddy and exhibited a hydrocarbon odor.

On October 2, 2016 the well was gauged. Phase-separated hydrocarbon was not detected. The
depth to water was 31.13 btoc (29.13 feet bgl). The well was sampled on October 2, 2016 and

yielded enough water to collect samples for a full analytical suite.

All development/purge water was disposed at the bundle cleaning pad. On October 3, 2016 the well

casing and screen were removed and the borehole was grouted.

TK568-2

On September 27, 2016 the drilling rig was set up on location TK 568-2. The boring was installed
using the HSA drilling method. A temporary monitoring well was installed at this location with 2-inch

Schedule 40 PVC screen and casing. The well was installed with the screened interval ranging from
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26 feet bgl to 36 feet bgl. The top of the screen was set approximately 2 feet above the uppermost
saturated interval (clayey sand - 30 feet bgl to 32 feet bgl). The screen was extended to a depth of
38 feet bgl which allowed for the screening across additional saturated intervals encountered
(gravelly sand - 32 feet bgl to 34 feet bgl and sandy gravel - 34 feet bgl to 35 feet bgl). The screen
extended to 36 feet bgl which was approximately one foot into the bedrock (claystone - 35 feet bgl
to 36 feet bgl).

A sand filter pack was installed to approximately 23.5 feet bgl. A bentonite seal was installed to

approximately 20 feet bgl. The top of casing was approximately 2 feet above ground level.

On October 1, 2016 the well was gauged. Phase-separated hydrocarbon was not detected. The
depth to water was 28.03 feet btoc (26.03 feet bgl). Approximately 2 gallons of groundwater were
developed/purged from the well using a new bailer and rope. The well was bailed dry. The purge

water was turbid and exhibited a hydrocarbon odor.

On October 2, 2016 the well was gauged. Phase-separated hydrocarbon was not detected. The
depth to water was 29.01 feet btoc (27.01 feet bgl). The well was sampled on October 2, 2016 and

yielded enough water to collect samples for a full analytical suite.

All development/purge water was disposed at the bundle cleaning pad. On October 3, 2016 the well

casing and screen were removed and the borehole was grouted.

TK 569-1

On October 4, 2016 the drilling rig was set up on location TK 569-1. The boring was installed using
the HSA drilling method. A temporary monitor well was installed at this location with 2-inch Schedule
40 PVC screen and casing. The well was installed with the screened interval ranging from 23 feet
bgl to 38 feet bgl. The top of the screen was set approximately 1 foot above the occurrence of moist
to saturated sand seams within a clayey silty sand (24 feet bgl to 26 feet bgl). The screen was
extended to a depth of 38 feet bgl which allowed for the screening across additional saturated
intervals encountered (sandy clay - 26 feet bgl to 28 feet bgl, gravelly silty sand - 28 feet bg| to 30
feet bgl and clayey sandy gravel - 30 feet bgl to 31.5 feet bgl). The screen extended to 38 feet bgl
which was approximately one foot into a damp clayey gravel. The screen did not intercept the top of
the bedrock (claystone - 40 feet bgl to 42 feet bgl).

A sand filter pack was installed to approximately 19.5 feet bgl. A bentonite seal was installed to

approximately 16 feet bgl. The top of casing was approximately 2.5 feet above ground level.
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On October 5, 2016 the well was gauged. Phase-separated hydrocarbon was detected at a depth of
28.95 feet btoc (26.45 feet bgl). The depth to water was 29.97 feet btoc (27.47 feet bgl).
Approximately 25 gallons of groundwater and phase-separated hydrocarbons were
developed/purged from the well using a new bailer and rope. The purged fluids was a mixture of

groundwater and phase-separated hydrocarbons and exhibited a hydrocarbon odor.

The well was allowed to recharge for 3 hours and was gauged. Phase-separated hydrocarbon was
not detected. The depth to water was 29.34 feet btoc (26.84 feet bgl). The well was sampled on

October 5, 2016 and yielded enough water to collect samples for a full analytical suite.

All development/purge water was disposed at the bundle cleaning pad. On October 6, 2016 the well

casing and screen were removed and the borehole was grouted.

TK 569-2

On October 4, 2016 the drilling rig was set up on location TK 569-2. The boring was installed using
the HSA drilling method. A temporary monitor well was installed at this location with 2-inch Schedule
40 PVC screen and casing. The well was installed with the screened interval ranging from 26 feet
bgl to 36 feet bgl. The top of the screen was set approximately 4 feet above the occurrence of moist
to saturated silty sand seams within a silty clay (30 feet bgl to 32 feet bgl). The screen was extended
to a depth of 36 feet bgl which corresponded to the top of the bedrock (claystone - 36 feet bg| to 38
feet bgl).

A sand filter pack was installed to approximately 23 feet bgl. A bentonite seal was installed to

approximately 19 feet bgl. The top of casing was approximately 2 feet above ground level.

On October 5, 2016 the well was gauged. Phase-separated hydrocarbon was detected at a depth of
29.65 feet btoc (27.65 feet bgl). The depth to water was 29.95 feet btoc (27.95 feet bgl).
Approximately 7.5 gallons of groundwater and phase-separated hydrocarbons were
developed/purged from the well using a new bailer and rope. The purged fluids was a mixture of

groundwater and phase-separated hydrocarbons and exhibited a hydrocarbon odor.

The well was allowed to recharge for 5 hours and was gauged. Phase-separated hydrocarbon was
detected at a depth of 29.65 feet btoc (27.65 feet bgl). The depth to water was 29.72 feet btoc
(27.72 feet bgl). The well was sampled on October 5, 2016 and yielded enough water to collect

samples for a full analytical suite.
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All development/purge water was disposed at the bundle cleaning pad. On October 6, 2016 the well

casing and screen were removed and the borehole was grouted.

TK 569-3

On September 28, 2016 the drilling rig was set up on location TK 569-3. The boring was installed
using the HSA drilling method. A temporary monitor well was installed at this location with 2-inch
Schedule 40 PVC screen and casing. The well was installed with the screened interval ranging from
22 feet bgl to 37 feet bgl. The top of the screen was set approximately 4 feet above the occurrence
of saturation within a silty sand (26 feet bgl to 27 feet bgl). The screen was extended to a depth of
37 feet bgl which allowed for the screening across additional saturated intervals encountered (sandy
gravel - 27 feet bgl to 28 feet bgl, sandy clayey gravel - 28 feet bgl to 31.5 feet bgl and sandy gravel
- 34 feet bgl to 36 feet bgl). The screen extended to 37 feet bgl which was approximately one foot
into a damp sandy clayey gravel. The screen did not intercept the top of the bedrock (claystone - 38
feet bgl to 39 feet bgl).

A sand filter pack was installed to approximately 19.5 feet bgl. A bentonite seal was installed to

approximately 16 feet bgl. The top of casing was approximately 2.25 feet above ground level.

On October 1, 2016 the well was gauged. Phase-separated hydrocarbon was detected at a depth of
28.35 feet btoc (26.10 feet bgl). The depth to water was 28.36 feet btoc (26.11 feet bgl).
Approximately 2 gallons of groundwater and phase-separated hydrocarbons were developed/purged
from the well using a new bailer and rope. The well was bailed dry at 2 gallons. The purged fluids

was a mixture of groundwater and phase-separated hydrocarbons and exhibited a hydrocarbon odor.

October 2, 2016 the well was gauged prior to sampling. Phase-separated hydrocarbon was not
detected. The depth to water was 28.60 feet btoc (26.35 feet bgl). The well was sampled on

October 2, 2016 and yielded enough water to collect samples for a full analytical suite.

All development/purge water was disposed at the bundle cleaning pad. On October 6, 2016 the well

casing and screen were removed and the borehole was grouted.

TK570-1

On September 27, 2016 the drilling rig was set up on location TK 570-1. The boring was installed
using the HSA drilling method. A temporary monitor well was installed at this location with 2-inch

Schedule 40 PVC screen and casing. The well was installed with the screened interval ranging from
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28 feet bgl to 43 feet bgl. The top of the screen was set approximately 5 feet above the occurrence
of saturation within a gravelly sand (33 feet bg| to 34 feet bgl). The screen was extended to a depth
of 43 feet bgl which allowed for the screening across additional saturated intervals encountered
(sandy gravel - 34 feet bg| to 37 feet bgl, and clayey sandy gravel - 41 feet bg| to 42 feet bgl). The
screen extended to 43 feet bgl which was approximately one foot into a damp to dry gravelly clay.

The screen did not intercept the top of the bedrock (claystone - 44 feet bgl to 45 feet bgl).

A sand filter pack was installed to approximately 25 feet bgl. A bentonite seal was installed to

approximately 22.5 feet bgl. The top of casing was approximately 2 feet above ground level.

On September 30, 2016 the well was gauged. Phase-separated hydrocarbon was detected at a
depth of 33.75 feet btoc (31.75 feet bgl). The depth to water was 35.63 feet btoc (33.63 feet bg]).
Approximately 20 gallons of groundwater and phase-separated hydrocarbons were
developed/purged from the well using a new bailer and rope. The purged fluids was a mixture of

groundwater and phase-separated hydrocarbons and exhibited a hydrocarbon odor.

The well was gauged prior to sampling. Phase-separated hydrocarbon was detected at a depth of
34.60 feet btoc (32.60 feet bgl). The depth to water was 34.89 feet btoc (32.89 feet bgl). The well
was sampled on September 30, 2016 and yielded enough water to collect samples for a full

analytical suite.

All development/purge water was disposed at the bundle cleaning pad. On October 3, 2016 the well

casing and screen were removed and the borehole was grouted.

OW-57

On September 21, 2016 the drilling rig was set up on location OW-57. The boring was installed
using the HSA drilling method. A permanent monitoring well was installed at this location with 2-inch
Schedule 40 PVC screen and casing. The well was installed with the screened interval ranging from
15 feet bgl to 25 feet bgl. The top of the screen was set approximately 3 feet above the occurrence
of saturation within a gravelly clay (18 feet bgl to 20 feet bgl). The screen was extended to a depth
of 25 feet bgl which allowed for the screening across additional saturated intervals encountered
(sandstone/sand - 20 feet bgl to 22 feet bgl, and gravelly sandy clay - 22 feet bgl to 25 feet bgl).
The screen extended to 25 feet bgl which was approximately at the base of the gravelly sandy clay.

The screen did not intercept the top of the bedrock (claystone - 25 feet bgl to 27 feet bgl).
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Filter pack sand was installed to a depth of 12 feet bgl. A bentonite seal was installed to 8 feet bgl.
The annular seal (bentonite grout) was installed on September 21, 2016. The top of casing was

approximately 3 feet above ground level.

On September 30, 2016 the well was gauged. Phase-separated hydrocarbon was not detected. The
depth to water was 21.62 feet btoc (18.62 feet bgl). Approximately 2.5 gallons of groundwater was
developed/purged from the well using a new bailer and rope. The well purged dry at 2.5 gallons.

The developed/purged fluid was clear and exhibited a hydrocarbon odor.

On October 1, 2016, the well was gauged prior to sampling. Phase-separated hydrocarbon was not
detected. The depth to water was 21.72 feet btoc (18.72 feet bgl). The well was sampled and
yielded enough water to collect samples for a full analytical suite. All development/purge water was

disposed at the bundle cleaning pad.

The surface completion consists of a stickup completion, which included a protective steel cover
secured in a concrete pad. The protective steel cover is equipped with a lid that is locked. Bollards
were installed around the concrete pad. The surface completion and bollards were installed on
October 5, 2016.

OW-58

On September 22, 2016 the drilling rig was set up on location OW-58. The boring was installed
using the HSA drilling method. A permanent monitoring well was installed at this location with 2-inch
Schedule 40 PVC screen and casing. The well was installed with the screened interval ranging from
38 feet bgl to 48 feet bgl. The top of the screen was set approximately 9 feet above the occurrence
of saturation within a sandy gravel (47 feet bgl to 48 feet bgl). The screen extended to 48 feet bg|
which was approximately at the base of the sandy gravel. The screen did not intercept the top of the
bedrock (shale - 48 feet bgl to 48.5 feet bgl).

Filter pack sand was installed to a depth of 35 feet bgl. A bentonite seal was installed to 32 feet bgl.

The top of casing was approximately 1.66 feet above ground level.

On September 30, 2016 the well was gauged. Phase-separated hydrocarbon was detected at a
depth of 27.60 feet btoc (25.94 feet bgl). The depth to water was 28.58 feet btoc (26.92 feet bg]).
Approximately 50 gallons of groundwater and phase-separated hydrocarbons were

developed/purged from the well using a submersible pump. The pump was decontaminated prior to
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development. New tubing was used. The purged fluids was a mixture of groundwater and phase-

separated hydrocarbons and exhibited a hydrocarbon odor.

On September 30, 2016, the well was gauged prior to sampling. Phase-separated hydrocarbon was
not detected. The depth to water was 28.98 feet btoc (27.32 feet bgl). The well was sampled and
yielded enough water to collect samples for a full analytical suite. All development/purge water was

disposed at the bundle cleaning pad.

The annular seal (bentonite grout) was installed on October 3, 2016. OW-58 is located in the access
road at the rail loading rack and so it was required to cut the well casing flush to ground level and
install a flush mount completion. The well casing is affixed with a lockable well cap and lock. The

surface completion was installed on October 3, 2016.
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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 March 2017 and in the Environmental
Protection Agency’s (EPA) Regional Screening Levels dated June 2017.

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. The soil-to-groundwater soil screening level is not applicable to the specific
conditions observed in the OW-14 Source Investigation Area. NMED recently provided guidance to

address this situation in Comment No. 2 in the June 14, 2018 Disapproval Investigation Report
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SWMU 10 Sludge Pits. NMED stated, “. . . since groundwater contamination beneath the Sludge Pits
originates from various upgradient sources, and contamination is already present in the aquifer, the
use of a site-specific DAF is not applicable. DAF is used to determine if contaminants in soil can
migrate to groundwater, and in this case, groundwater is contaminated in the area.” The current

data shows widespread groundwater impacts throughout the area of investigation and beyond.

The screening levels that are compared to individual soil sample results are presented in Table 7.
The screening levels included in Table 7 are based on residential and non-residential land use. 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 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, 2017).

As there could have been a variety of petroleum types (e.g., various refined products) placed in
potential source areas [e.g., the Refinery Tank Farm (SWMU No. 6)], the screening level for
“unknown oil” was selected for comparison to the gasoline range, diesel range and motor oil range

soil analytical results.

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. The results for soils and

groundwater analyses are 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 Albuquerque, 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
Iron SW-846 Method 6010B
Lead SW-846 Method 6010B
Mercury SW-846 Method 7471
Manganese SW-846 Method 6010B
Nickel SW-846 Method 6010B
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Analyte Analytical Method
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 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 14 through 17. 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 H and the data validation of the results, which includes the analytical results for the
associated QA/QC samples, is included in Appendix . The constituents that have concentrations in

soils above screening levels are discussed below.

Benzene was detected at a concentration (44 mg/kg) above the residential soil screening level of
17.7 mg/kg in sample TK569-3 (24-26’). This sample was collected at a depth below 10 feet and
thus the residential screening level does not apply. The detected concentrations range from 0.0054

to 44 mg/kg. The concentrations are plotted on Figure 14.

All ethylbenzene sample results are less than the residential soil screening level of 74.5 mg/kg with
the exception of TK 569-3 (24-26’), which has a reported concentration of 88 mg/kg. This sample
was collected at a depth below 10 feet and thus the residential screening level does not apply. The
detected concentrations range from 0.0004 mg/kg to 88 mg/kg. The concentrations are plotted on
Figure 15.

Gasoline Range Organics were detected at concentrations above the residential soil screening level
of 1,000 mg/kg in soil samples TK-568-1 (12-14"), TK 569-3 (24-26’), TK 570-1 (32-34’), OW-58
(22-24’) and OW-58 (48-48.5’) at concentrations of 2,700 mg/kg, 13,000 mg/kg, 2,500 mg/kg,
1,500 mg/kg, and 1,700 mg/kg, respectively. These detections were in samples collected from
below 10 feet and thus the residential screening level does not apply to these samples. The
concentration detected in the sample TK 569-3 (24-26’) exceeded the non-residential soil screening
level of 3,800 mg/kg. The detected concentrations range from 1.3 mg/kg to 13,000 mg/kg. The

concentrations are plotted on Figure 16.
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Diesel Range Organics were detected at a concentration (1,500 mg/kg) above the residential soil
screening level of 1,000 mg/kg in one soil sample [TK 569-3 (24-26’)] as indicated with highlighting
in Table 7. This detection was in a sample collected from below 10 feet and thus the residential
screening level does not apply to this sample. The detected concentrations range from 1.7 mg/kg to

1,500 mg/kg. The concentrations are plotted on Figure 17.

6.2  Groundwater Analytical Results

The groundwater samples were analyzed for organic constituents by the following methods:
e SW-846 Method 8260 volatile organic compounds;
e SW-846 Method 8270 semi-volatile organic compounds;

e 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
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
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Analyte Analytical Method

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
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 bolded. Maps depicting the distribution of the
various constituents detected in groundwater samples above the screening levels are provided in
Figures 18 through 20, 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 |. The
laboratory analytical reports are included in Appendix H. The constituents with reported
concentrations that exceed screening levels are discussed below. In addition to the groundwater
samples collected pursuant to the Work Plan, the chemical analyses for the groundwater sample
collected at down-gradient well OW-14 and recovery wells RW-1 and RW-2 during the third quarterly

sampling event in 2016 are included in Table 8 and included in the discussion below.

Total arsenic was detected above the screening level of 10 micrograms per liter (ug/l) in two
samples collected at TK 569-1 and TK 570-1 with both reported at 16 ug/l. The detected total
arsenic concentrations range from 4.9 ug/I to 16 ug/l. One sample (TK 569-1) has a dissolved
arsenic concentration above the screening level at 14 ug/l, with dissolved detections running from

2.9 ug/I to 14 ug/Il. The dissolved analyses are shown on Figure 18.

For the total analyses, barium was detected above the screening level of 2,000 ug/I in seven of the
eight samples collected, including TK 568-2, TK 569-1, TK 569-2, TK 569-3, TK 570-1, OW-57, and
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OW-58. The total barium analyses results range from 2,000 ug/I to 8,700 ug/Il. For the dissolved
analyses, barium was detected above the screening level of 1,000 ug/I in all eight of the samples
collected with concentrations ranging from 1,800 ug/I to 6,300 ug/I. The samples collected at OW-
14 also contained total and dissolved results above the screening level at 2,100 ug/l and 2,200

ug/l, respectively. The dissolved barium results are plotted on Figure 18.

Beryllium (total analyses only) was detected above the screening level of 4 ug/l in one groundwater
sample collected at TK 570-1 at a concentration of 6.4 ug/l. None of the samples from the
dissolved analyses detected the presence of beryllium above the detection limits, which are all less

than the screening level. The detected total analyses range from 0.43 ug/I to 6.4 ug/I.

Cobalt (total analyses) was detected at concentrations above the screening level (6 ug/l) in five of
the groundwater samples collected (TK 569-1, TK 569-2, TK 570-1, OW-57, and OW-58). The total
cobalt analyses range from 4.4 ug/1 to 20 ug/l. The dissolved analyses for cobalt range from 1.4

ug/l to 7.4 ug/l. These concentrations did not exceed the screening level of 50 ug/I.

Iron was detected above the screening level in samples analyzed for total (four exceedances at TK
569-1, TK 569-2, TK 570-1, and OW-58) and dissolved analyses (five exceedances at TK 568-1, TK
569-1, TK 569-3, TK 570-1, and OW-58). The total iron analyses range from 3,500 ug/I to 36,000
ug/l in comparison to a screening level of 13,800 ug/Il. The dissolved analyses range from 550 ug/|
to 7,900 ug/I vs. a screening level of 1,000 ug/Il. The dissolved analyses results are shown on

Figure 18.

Lead (total analyses) was detected at concentrations above the screening level (15 ug/l) in three of
the groundwater samples collected (TK 569-1, TK 570-1, and OW-58). The total lead analyses range
from 0.31 ug/I to 64 ug/l. None of the dissolved analyses exceed the screening level of 15 ug/|,

with the dissolved analyses for lead ranging from 0.41 ug/l to 1.2 ug/I.

Manganese was detected above the screening levels in both total and dissolved analyses. The total
concentration screening level of 2,020 ug/| was exceeded in five locations in groundwater samples
collected at temporary wells TK 569-1, TK 569-2, and TK 570-1 and permanent wells OW-57 and
OW-58. The total analyses results range from 1,800 ug/I to 7,200 ug/l. Dissolved manganese
concentrations exceeded the screening level of 200 ug/l in eight locations (TK 568-1, TK 568-2, TK
569-1, TK 569-2, TK 569-3, TK 570-1, OW-57, and OW-58). The dissolved manganese
concentrations range from 1,600 ug/I to 3,100 ug/l. Samples collected at OW-14 have also shown
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exceedances of the screening levels with a concentration of 2,200 ug/I for both total and dissolved

analyses. The dissolved analyses results are shown on Figure 18.

One groundwater sample collected at temporary well TK 570-1, had a concentration of total
vanadium (65 ug/l) that exceeds the screening level of 63.1 ug/l. The detected results for the total
vanadium analyses ranged from 3.8 ug/I to 65 ug/Il. The detected results for dissolved analyses

range from 1.7 ug/l to 7.8 ug/l and do not exceed the screening level.

1,2,4-Trimethylbenzene was detected above the screening level of 56 ug/I at seven of the eight
locations where groundwater samples were collected, including TK 568-1, TK 568-2, TK 569-1, TK
569-2, TK 569-3, TK 570-1, and OW-58. The detected concentrations range from 7.3 ug/I to 1,500
ug/l and are shown on Figure 19. Concentrations of 7.1 ug/l and 210 ug/l were detected in the

samples collected at OW-14 and RW-2, respectively.

One groundwater sample collected at TK 568-1 contained 1,2-dichloropropane at a concentration of
32 ug/l, which exceeds the screening level of 5 ug/Il. This was the only sample to have this

constituent detected.

1,3,5-Trimethylbenzene was detected above the screening level of 60 ug/I at seven of the eight
locations where groundwater samples were collected, including TK 568-1, TK 568-2, TK 569-1, TK
569-2, TK 569-3, TK 570-1, and OW-58. The detected concentrations range from 190 ug/I to 430
ug/l and are shown on Figure 19. Concentrations of 0.82 ug/l and 44 ug/I were detected in the
samples collected at OW-14 and RW-2, respectively.

1-Methylnaphthalene was detected above the screening level of 1.1 ug/l in all eight groundwater
samples collected with concentrations ranging from 24 ug/I to 150 ug/I. It has also been detected
at OW-14 and RW-2 at 34 ug/I and 88 ug/|, respectively. The detected concentrations are shown on
Figure 19.

2-Methylnaphthalene was detected above the screening level of 36 ug/l in the groundwater samples
collected at TK 568-1, TK 568-2, TK 569-1, OW-57 and OW-58. The detected concentrations range
from 28 ug/I to 140 ug/l and are shown on Figure 19.

Naphthalene was detected above the screening level of 1.65 ug/l in all eight groundwater samples

collected with detected concentrations of ranging from 82 ug/I to 320 ug/I. Naphthalene has also
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recently been detected at OW-14 and RW-2 at 18 ug/l and 140 ug/|, respectively. The detected

concentrations are shown on Figure 19.

The screening level for benzene (5 ug/l) was exceeded in the groundwater samples collected at all
eight locations with results ranging between 11,000 ug/l and 34,000 ug/I. Benzene has also been
detected at OW-14 and RW-2 with a concentration of 8,100 ug/l and 38,000 ug/|, respectively. The

results are shown on Figure 20.

The screening level for ethylbenzene was exceeded in the groundwater samples collected at seven of
the eight locations with only the sample collected at OW-57 having a concentration below the
screening level of 700 ug/l. The detected concentrations range from 570 ug/I to 2,700 ug/l and are
shown on Figure 20. Ethylbenzene was detected at concentrations of 250 ug/l and 1,200 ug/I at
OW-14 and RW-2, respectively.

Methyl tert-butyl ether (MTBE) was detected above the screening level of 143 ug/l in six groundwater
samples, which were collected at TK 568-1, TK 569-1, TK 569-2, TK 569-3, OW-57, and OW-58 at
concentrations of 10,000 ug/I, 1,100 ug/I, 1,000 ug/I, 700 ug/I, 180 ug/I, and 3,300 ug/I,
respectively. The detected concentrations range from 74 ug/I to 10,000 ug/I. In addition, MTBE has
been detected at OW-14 and RW-2 at concentrations of 580 ug/l and 1,600 ug/l. The MTBE

concentrations are plotted on Figure 20.

Toluene was detected above the screening level of 750 ug/| at seven of the eight locations with only
the sample collected at OW-57 having a concentration (54 ug/l) below the screening level. The
detected concentrations range from 54 ug/I to 41,000 ug/I. Toluene was also detected at OW-14
and RW-2 at concentrations of 2.9 ug/l and 3,800 ug/I. The results are shown on Figure 20.

Xylenes (total) was detected above the screening level of 620 ug/l in seven of the eight groundwater

samples collected with only the groundwater sample collected at OW-57 having a concentration (140
ug/l) less than the screening level. The detected concentrations range from 140 ug/l to 15,000 ug/|
and are shown on Figure 20. Xylenes were also detected at OW-14 and RW-2 at concentrations of 8

ug/l and 3,100 ug/I, respectively.

The semivolatile constituents that were detected above the screening levels included the following

constituents with the respective wells:
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¢ 1-Methylnaphthalene - TK 568-1, TK 568-2, TK 569-1, TK 569-2, TK 569-3, TK 570-1, OW-
57, and OW-58 (concentrations range from 59 ug/I to 120 ug/| vs. a screening level of 1.1
ug/1);

e 2-Methynaphthalene - TK 568-1, TK 568-2, TK 569-1, OW-57, and OW-58 (concentrations
range from 49 ug/lto 110 ug/I vs. a screening level of 36 ug/l);

e Bis(2-ethylhexyl)phthalate - TK 569-1, TK 569-2, TK 569-3, and TK 570-1 (detected
concentrations range from 2.8J ug/l to 66 ug/l vs a screening level of 6 ug/l); and

e Naphthalene - TK 568-1, TK 568-2, TK 569-1, TK 569-2, TK 569-3, TK 570-1, OW-57, and
OW-58 (concentrations range from 47 ug/l to 220 ug/I vs. screening level of 1.65 ug/I).

Gasoline Range Organics were detected above the screening level (0.0398 mg/I) in all eight

groundwater samples. The concentrations range from 46 mg/L to 260 mg/L.

Diesel Range Organics were detected above the screening level (0.0398 mg/I) in all eight

groundwater samples. The concentrations range from 5.6 mg/L to 170 mg/L.

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.
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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.

7.1 Conclusions

Soils

As noted above in Section 6.1, all of the detections of constituents in soils at concentrations above
soil screening levels occur in soil samples that were collected below the depth to which the soil
screening levels would normally apply (e.g., 10 feet for residential receptors). It is also noted that no
soil samples were collected for analysis from depths within the upper 10 feet and thus there is no
recent analytical data to indicate the presence or absence of contamination in the upper 10 feet.
The presence of soil samples with elevated concentrations of constituents does help to better
understand potential transport pathways. The greatest number of detections of organic constituents
with the highest concentrations occurred in the soil sample collected at a depth of 24 feet to 26 feet
bgl in boring TK 569-3. This boring is located up-gradient of Tank 569 and down-gradient of Tank
570. There were much lower concentrations of organic constituents detected in a shallower (16 feet
to 18 feet bgl) soil sample in the same boring, potentially indicating the deeper impacts are the

result of lateral transport to this location.

Groundwater

In the area of the September 2016 investigation, groundwater was encountered in all eight of the
soil borings/temporary wells and permanent wells. Separated phase hydrocarbon was detected in
monitor well OW-58 and temporary wells TK 569-1, TK 569-2, TK 569-3, and TK 570-1. The
groundwater samples collected from the wells were reported to have seven metals and fourteen
organic constituents in concentrations above the screening levels. The highest benzene,
ethylbenzene, toluene and xylene concentrations were found in the groundwater sample from TK
569-1. Temporary well TK 569-1 is located on the northwest side of Tank 569 and may be cross-
gradient to Tank 569, while being down-gradient of Tank 570.
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The highest MTBE concentration was found in a groundwater sample from TK 568-1 (10,000 ug/L),
which is located north (downgradient) of Tank 568. The groundwater sample collected from the
temporary well TK 568-2, which is up-gradient of Tank 568, was reported to have a MTBE
concentration of 140 ug/L. The second highest MTBE concentration was found in groundwater
collected from OW-58 (3,300 ug/L), which is located approximately 560 feet north (down-gradient) of
TK 568-1.

It appears that at least one source of the hydrocarbon is Tank 570, which was recently discovered to
have two small holes in the floor of the tank. Currently, there is not a well on the up-gradient side
(south) of Tank 570, so other possible up-gradient sources cannot be eliminated. Tank 569 was
suspected to be a source based on investigations conducted in the 1990s, but the current data
cannot confirm or eliminate it as a current source. Recent tank inspections do not indicate recent
leaks from Tank 569. The MTBE appears to have been sourced from Tank 568, but it was repaired

and is no longer used to store petroleum products or additives.

7.2 Recommendations

An additional monitoring well is recommended to the south of Tank 570 to determine if there are any
additional up-gradient sources. A well west of Tanks 569 and 570 could also provide better
coverage to define impacts observed near these two tanks. Several wells could be completed
northeast of RW-1 and OW-58 to evaluate the potential for contamination to migrate to the
east/northeast. NMED has already requested another Investigation Work Plan for this area and

further details will be provided in the Work Plan.
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Field Methods

Pursuant to the Investigation Work Plan for the OW-14 Source Area Investigation, 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 tank farm and adjacent to the rail loading rack. The field methods are

described below and individual discussions are presented for the following activities:

e Drilling procedures;

e Soil screening;

e Decontamination procedures;

* Monitoring well development;

® Fluid level measurements;

e Purging of temporary monitoring wells/groundwater sample collection;
e Sample collection and handling procedures;

e Vadose zone vapor sampling;

e Equipment calibration; and

e Management of investigation derived waste.

Drilling Procedures

The soil borings were drilled using the hollow-stem auger (HSA) method. Soil samples were collected
continuously and logged by a qualified geologist in accordance with the Unified Soil Classification
System (USCS) nomenclature. As shown on the boring logs, the data recorded included the lithologic
interval, symbol, percent recovery, field screening results, and a sample description of the cuttings

and core samples.

Soil Screening

Samples obtained from the borings were screened in the field on 2-foot intervals for evidence of
contaminants. Field screening results were recorded on the soil boring logs. Field screening results
were used to aid in the selection of soil samples for laboratory analysis. The primary screening
methods include: (1) visual examination, (2) olfactory examination, and (3) headspace vapor

screening for volatile organic compounds.




Visual screening included examining the soil samples for evidence of staining caused by petroleum-
related compounds or other substances that may have caused staining of soils such as elemental
sulfur or cyanide compounds. Headspace vapor screening was conducted and involved placing a
soil sample in a plastic sealable bag allowing space for ambient air. The bag was sealed, labeled
and then shaken gently to expose the soil to the air trapped in the container. The sealed bag was
allowed to rest for a minimum of 5 minutes while the vapors equilibrated. Vapors present within the
sample bag's headspace were then measured by inserting the probe of a MiniRae 3000 portable
volatile organic constituent (VOC) monitor in a small opening in the bag. The maximum value and
the ambient air temperature were recorded on the field boring log for each sample. Field screening
results and any conditions that were considered to be capable of influencing the results of the field

screening were recorded on the field logs.

Decontamination Procedures

The drilling equipment (e.g., hollow-stem augers) was decontaminated between each borehole using
a high pressure potable water wash. The sampling equipment coming in direct contact with the
samples (e.g., hand augers and split-spoon samplers) were decontaminated using a brush, as
necessary, to remove larger particulate matter followed by a rinse with potable water, wash with non-

phosphate detergent, rinse with potable water, and double rinse with deionized water.

Fluid Level Measurements

The depth to separate phase hydrocarbon, if present, and groundwater was measured prior to purging
the wells of potentially stagnant groundwater. A Geotech Interface Probe was used to measure fluid
levels to 0.01 foot.

Well Development/Purging

The following wells were developed/purged using a new disposable bailer attached to the end of the

clean rope.

e Temporary Wells - TK 568-1, TK 568-2, TK 569-1, TK-569-2, TK569-3, TK570-1; and
e Permanent Well - OW-57.

The following wells were developed/purged using a pump. The pump was decontaminated between

wells. New tubing was used at each well.

e Permanent Wells - OW-58.




The groundwater and sediment removed from the wells were transported to the bundle cleaning pad

in sealed 5-gallon buckets.

The purge volumes are calculated as follows:

Volume (gallons) = water column thickness (ft) x 3.14 x radius of well Casing2 (ft) x 7.48 (gals/ft).

The calculated purge volumes and actual volumes removed from each well are presented below.

Well (Date) Water Column Calculated Purge Actual Purge Volume
Thickness (ft) Volume (gallons) - 3 (gallons)
well volumes

TK 568-1 (10-1-16) 5.87 3.00 Bailed dry at 1.5
TK 568-2 (10-1-16) 10.34 5.25 Bailed dry at 2
TK 569-1 (10-5-16) 12.15 6.21 25

TK 569-2 (10-5-16) 8.75 4.47 Bailed dry at 7.5
TK 569-3 (10-5-16) 9.79 4.98 Bailed dry at 2
TK 570-1 (9-30-16) 8.72 4.44 20
OW-57 (9-30-16) 6.72 3.42 Bailed dry at 2.5
OW-58 (9-30-16) 18.82 9.60 50

NA - not applicable

Field measurements of groundwater stabilization parameters included pH, specific conductance,
dissolved oxygen concentrations, oxidation-reduction potential, and temperature and the readings

are presented in Table 4.

Sample Collection and Handling Procedures

Soil samples were collected using split-spoon samplers or directly from the auger bucket for borings
completed with a hand auger. The selected portion of the sample interval was placed in pre-cleaned,
laboratory-prepared sample containers for laboratory chemical analysis. Three soil samples were

collected for VOC analysis in the following manner:

e Two sample aliquots were collected using a syringe for low-level VOC analysis pursuant to
EPA method 5035. For these “Terracore” kits, 4- 5 grams (4cc) of soil was injected into each
vial using the syringe. The syringes were disposed after soil collection.

e Two sample aliquots were collected using a syringe for preservation with methanol. For the
methanol preserved kits, 10 grams (10 cc) of soil was injected into each methanol vial using

the syringe. The syringes were disposed after soil collection.




* The third sample aliquot was placed in an 8-ounce glass jar, which was filled to the top to

minimize any head space.

Two additional soil samples were collected in 8-ounce glass jars for semivolatile and metals

analyses.

Groundwater samples were collected using disposable bailers and clean rope. The water was
immediately poured directly into clean laboratory supplied sample containers with the exception of
samples collected for dissolved metals analyses. Samples specified for dissolved metals analyses
were filtered in the field using a disposable 0.45 micron filter. A new filter and syringe were used for
each sample. All samples were immediately placed into an ice chest with ice. The samples were
maintained in the custody of the sampler until the chain-of-custody form was completed and the ice

chest was sealed for delivery to the laboratory.

Equipment Calibration

Soil vapor screening was conducted using a MiniRae 3000 portable VOC monitor. The instrument

was calibrated at the beginning of each work day to a concentration of 100 ppm isobutylene.

The instruments used to measure groundwater stabilization parameters included an YSI Professional
Series Data Logger and YSI Quatro Sonde. The calibration solutions used at the beginning of each

day are as follows:

e pH solution;
e 7.0 pH solution;
e 10.0 pH solution; and

e 1.413 mS/cm conductivity solution.

Management of Investigation Derived Waste

The drilling rig and drilling equipment were decontaminated on the bundle cleaning pad. The water
is diverted to the Refinery’s wastewater treatment system up-stream of the APl Separator. The
decontamination water generated from sampling equipment was collected in buckets and disposed
at the bundle cleaning pad at the end of each day of sampling. All development/purge water was

collected in five gallon buckets and disposed at the bundle cleaning pad.




Soil cuttings were placed into open top 55-gallon drums and were sealed when not in use. Each
drum of soils was labeled and temporarily stored in a concrete curbed area pending waste

characterization and disposal.




Appendix F
Soil Boring/Well Logs




Appendix G
Permeability and Hydraulic Conductivity

Evaluations




Appendix H
Analytical Data Reports




Appendix |

Quality Assurance/Quality Control Review




Appendix J

Tank Inspection Records




66282 sexa) ‘upsny Wi BURINSUOD [eluewuolALg

00€ alns O .Ho
"Adx3 9edON "N T0S8

Ad3ANI43 dNTIVO
dVIN NOILVYDOT AlLIS

T 34dN9lI4

902gpP—UoyoN:I14] 81,/60/21 :31¥0] UOUIDIDNON "1O¥d

NOHLVIVN
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN E

SN NI 3TV0S
[— — |
S Q

'SNid 2002 VSN Sepy 19a.11S awio1aq :92.nos dep

Ad3ANIHTE ANTIVO
NOH1VdVIN




65282 Sexa] ‘upsny Wi BURINSUOD [eluBWILoIALT

00€ alns O \MO
"Adx3 9edON "N T0S8

dVIN 31IS
¢ 3dN9oli4

1334 NI 37v0s

G5gp—uowyoN “314] 61,/0Z/1 $31¥0] UOUIDIDWNION ‘TO¥d

NOHLVY¥VAN

Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

NOILYOOT 3LIS dNT1vo HITWNN NOILYOIUNIAI ONY = o1y
NOILLYDOT T13M ONIYOLINOW YT3ISNOS R —
YIGNNN NOLLYDIHILNIAI ANY )
NOILYOOT T13M JOV4¥aLNI WNANTIV/AINHD @ PTMO
00IX3IN M3N
[CN\ERER]
‘¥T02/S0/T0 ‘dey 816009 :90in0S de [eusy
0LG ML CLS AL
(7-09)L2-MO)T-MH @ CIERIR —
89G ML
GG ML
289 ML T8G ML
LIS AL
(z-9)(82-MO)z-MH @
96 ML pLG ML 6.5 ML oME@
@ L5-MO oM @
8s-Mo@
vT-MO @
oe-Mo@ ST-MO[]

62-MO @




65282 Sexa] ‘upsny Wi BURINSUOD [eluBWILoIALT

00€ alns O \MO
"Adx3 9edON "N T0S8

ST1EM ANV SONIHO4 110S 40 NOILVYOOT
€ 34dNoli4

/¥18P—UoYON:I14] 61,/0Z/1 31¥0] UOUIDIDNON ‘TO¥d

NOHLVY¥VAN
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

NOILYOOT LS dNTvO

1334 NI 3v0s
d39NNN NOILVOIHILNIdI dNV NOILVOO1 @ vI-MO [— T — |
T13M ONIHOLINOW d9 FTINIHD / NNIANTIV 091l 0
d39ANN NOILVOIHdILNIdI ANV -
NOILVYOO1 T13M dINFL / ONIFHO4d 110S $ 1-895 1L
02IXIN MIN
[fNERER
]
"¥T102/S0/T0 ‘deN 86009 :221n0S de| [euay
0/S ML ZLSHML
T-0.S V_FAV
® MY
£-695 M1
289G ML &
69S ML TLSML
2695 ML T-69S5 ML
895 ML AV mv
1895 Y.L-&-
SIS ML
Z8S ML T8S ML
LISML
@ My
92531 VIS L 615 ML TMe @
® /5-MO P—
85-MO @

T-a4

YT-MO @

9594
ca&




‘ Wl SURINSUOD [E3UBLLILIOIIAU
658/ sexal ‘unsny 9 SURINSHOO €3 I3 ¥FANON NOLLYOIILINIAI ONY @) 4700 _HEE%I
d 00€ 21NS O Q.HO m% NOILYOOT T13M IOVH4ILNI NNIANTIV/AINIHD 008 0
'AdX3 JedON "N T0S8
[CNERER @
dVIN JIHdVdD0dOL

¥ 34dN9l4

'866T ‘T Yate uo pasnboy Aydeiboloyd wouj spoyiay oswwelboloyd Aq pajdwo) :282inos depy
95gP—UoyION J14] 61,/92,/90 :31¥0] UOUIDIDNON "10¥d , AN RS (TN

D| ,
NOHLVAVA .

AYANIATY dNTTVO
ANVANOD NNTT0Y13d NOHLYHVIA E

XX —— X —— X — — X XX

=a

-~

X ——X T X X — X ——X
I~ AEo o @vt-mo

U0y

&
4

, O Nsve ¥3Lwm
)\ M¥OLS ¥3ddN




66282 sexa] ‘upsny Wi BUNINSUOD [eIUBWUoIIAUT

00€ 8UNs O HO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3AN M3AN 40 dVIA 21901039

S 34dN9olI4

8%18P—UOWON:I14] 61/91/+ :31vd] UOUIDIDNON ‘TO¥d

NOHLVYVN
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN E

€002 ‘00IXa\ MaN Jo depy o160j089 :92in0S dep

S3TN NI 37v0S
[— — |
e 0

&

Ad3NIF3E dNTIVO
NOHLVHVIA




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 T 133HS AN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo dep 2160j089 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 ¢ 133HS dN3I9TT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo depy 2160j089 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 € 133HS dN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo depy 2160j089 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 ¥ 133HS AN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo dep 2160j089 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 G 133HS dN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo depy 2160j089 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 9 133HS dN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo depy o160j0a9 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 £ 133HS dN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo dep 2160j089 :92in0S dep




668, sexa) ‘upsny  WHId BUNINSUOD [eIUBWLIOIIALT

00€ alns O MO
"Adx3 9edON "N T0S8

Ad3INI43 dNTIVO
OJIX3dN M3N 40 dVIA 219071039

8 40 8 133HS dAN3IOTT
S 34N9Ol4

8%18P—UOYON:I14] 61/91/+ 31¥0] UOUIDIDNON ‘TO¥d

NOHLYIVA
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN i

€002 ‘00IXa\ MaN Jo depy 2160j089 :92in0S dep




© OW-14

483
4656

451

®ow-58
OW-57 @
TK 579 TK 574 TK 576
RW-2 @
TK 577
TK 581 TK 582
TK 575
4Tk 568-1
TK 569-1 TK 568
- TK 569-2
TK 571 TK 569
4-TK 568-2
4-TK 569-3
RW-1 @
4-TK 570-1
TK 572 TK 570
- - MARATHON PETROLEUM COMPANY
Aerial Map Source: Google Map, 01/05/2014. M GALLUP REEINERY
MARATHON
0 160
@ [ e — PROJ, NO.:Marathon |DATE:  1,/20/19 | FILE: Mathon—dA125
SCALE IN FEET FIGURE G
CROSS SECTION LOCATION MAP
LEGEND . (A-D)
GALLUP REFINERY
TK 568-1 5 2t eI AT ION MOMBapC TION NEW MEXICO OW-14 SOURCE INVESTIGATION
ALLUVIUM / CHINLE GP MONITORING WELL
OW-57 @ | 5CATION AND IDENTIFICATION NUMBER [)?S OI’bO 25%1 l;l(.)g/loPac Expy.
uite
A A’ LINE OF CROSS-SECTION GALLUP SITE LOCATION |  Environmental Consulting Firm ~ Austin, Texas 78759




S'8y=al
3JIVHS AANVS

T3AVEO AANVS 7

AV1O

ANVS AIAVID

W

AV1O

adNVS

]

TIAVHOD AANVS
AVIO [

TIAVHD AANVS |
anvs

AVT1O AANVS
ANVS——

AV
AVIO AGNVS_|

AVIO ALTIS

AVT1O AANVS

T3IAVHO HO ANVS ONI¥VIE HILYM _H_

Xt = NOILYY3IOOVX3 WOILYIA
1334 NI 37v0s

(0] 4 0

o]

INOLSAVID 7]

TIAVEO AANVS
/ ANVS ATIIAVHEO

ANVS AJAVIO

AVT1O AANVS

AVIO ALTIS

LE=AL

¢-89G M1

H1d3d V10l —— Zv=dl

IVAYALNI N33HOS 119 ———=

30V4dNS OId13FNOILNTLOd ——— =5

T1IM HO ONIHOd ———

NOILYOIdILN3Al 7
T13IM JO ONIJOd ——T-69G ML

66282 Sexa) ‘upsny U4 BUNINSUOD [BIUBLILOIIALT

00€ 8UNs O HO
"Adx3 9edON "N T0S8

NOILVOILSIANI 304dNOS v1-MO
Ad3INI43 dNTIVO
V-V NOILO3S SSOdD

. 3dN9l4

81 1yP—UoyoN 314 61,/0Z/1 :31¥0] UOUIDIDNON "1O¥d

‘ NOHLYHVA
AaN3o31 AYANIATY dNTTVO
ANVdINOD NNITOHL3d NOHLVAVIN E
Zr=dlL
_ ——O0169
INOLSAVID -
85=al TIAVHEO AIAVIO L
INOLSAVID HD) Av1o F -
TIAVED ATAVTO F ¥ -
(HO) AVTD AVIO ALTIS F ~
+ E S —— 0269
AVIO ALTIS TAAVHO AGNVS ‘ATAVIO F -
1 aNvs ATI3AVED —
TIAVHO AGNVS £ A S AVIO AQNYS MMA —
1 anvs ALTIS F —
anvs ALTS | ‘ATAVIO [ oc69
ANVS AIAVTO AV AANVS —
—0%69
AVIO ALTIS -
ANYS ALTIS AVIO ALTIS T
AV [ H
ALTIS —0G69
C-69G ML T-69G ML —




(SN L4) NOILYATT3

T3IAVHO HO ANVS ONI¥vIE HILYM _H_

X¥ = NOILVYIOOVX3 TVOILY3A

6v=alL

JTVHS AGNVS |

(HD) AV1D

AVT1O AANVS

ANVS ALTIS

AVTIO ALTIS

ANVS AJAVIO

AVT1O AANVS
‘ALTIS

1S AJAVTIO
‘AANVS

AVTIO ALTIS

AVTIO ALTIS
‘AANVS

1-89

-

S AL

oy

1334 NI 31vOS

Hld3a violL ———=.8€=Al

IVAYALNI N330S T1IM ——

30V4dNS OId13FNOILNTLOd ———— =5

66282 Sexa) ‘upsny U4 BUNINSUOD [BIUBLILOIIALT

00€ aNNS O QHO mMWQ

"Adx3 9edON "N T0S8
NOILVOILSIANI 3DHNOS #1-MO

0
AY3INIHATE ANTVD
T73IM HO ONIHOg —————= .d-d NOILDO3S SSOdD
8 3dN9I4
NOILYDIHILNIAl TTIM HO ONIHOS — = 2-69G M1 61 1vP—UoWoN 14 61 /02/) 3Iva] uouinIoNON T0¥d
___ NOHLVHVA
[CNEBEN Ad3ANIZTH ANTIVO
ol ANVdINOD NNITOHL3d NOHLVAVIN E
6€=AdL —
_wm||n_h ANOLSAVID | _mwlln_._. —
INOLSAVID TIAVYO AIAVIO ‘AANVYS | ANOLSAVIO T |
“3AVES AGAYTD £ ¥* AVIO ATTAAVED —
+ JAAVED AANYS TIAVEO AANVS AFAVIOE n
(HO) AVTO + ES -
AVID ALTIS AVIO ALTIS AVIO £ ——0¢69
S ¥ TEAVEO AGNYS F AT —— -
1IAVEO AANVS _F T A
| ANVS ALTS I+ anvs AgAv1D H
ANVS ALTIS F —F —
T AV1D AGNVS T aNvs ALTIS 0269 m
- | <
1 4 - 5
-
ANVS AZJAVTIO ANVS AJAVIO ANVS ATAVID — .
L 3
1T -1 B — <
- &
—0¥69 -~
AV1D ALTIS AVIO ALTIS L
—+ AVTIO AANVS L
AVIO ALTIS 1 |
ANVS ALTIS —
LIS AQNVS —
AVID | 1 —
ALTIS TIAVED AFAVIO | —0G69
ANVS ATIIAVHO L
2-69G ML €-69G ML T4 I m
L0969

T-0LG ML




66282 Sexa] ‘upsny W4 BulinsuoD [elusLuoIIug

00€ aNNS OQ-MO m%m—

S'8y=al

3JIVHS AANVS

TIAVEO AANVS

AV1O

ANVS AJAVIO

AV1O

adNVS

TIAVEO AANVS

AVIO]
T3AVED AANVS_|

adNVS

AVT1O AANVS

aNvS_—
AV1O

AVTIO AANVS_|

AVIO ALTIS

AVT1O AANVS

"Adx3 9edON "N T0S8
NOILVOILSIANI 3DHNOS #T1-MO
AY3ANIH3IH ANTIVD
0-0 NOILDO3S SS0HD

6 34dN9OI4

9Z1yp—uoyopN :314] 61,/0Z/1 3¥a] UOYIDIDNON TO¥d

NOHLVYVA

\ ./

Ad3NIFTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN

H1d3d V1oL —= ¢

P
[a]
[

»ilmnmwu

IVAYALNI N33HOS T1IM ———=

30V4dNS OId13FNOILNTLOd ——— =

T1IM HO ONIHO9d ———

NOILVOIdILN3AI |
T13M HO ONIHOd ——= T-69G M1

[CNERER

67=aL
JIVHS AQNVS |

ITVHS
13AVHD AONVS A

AVID S

(HDO) AV1D

AVIO ALTIS

d3LvyNvLS ‘aNvs >h

ANVS ATAVIDT AYTD AGNVS A
AVID AQNYS
V10 ALTIS
L€=AL i
—_ anvs ALis £
Y10 4 %
J3AVHED AQNVS E AVIO ALTIS AVID AQNYS
/GNYS ATIEAVYD iy ey |
25 AVID AQNYS T A
anvs AdAv1D £ A as F
13AVED O aNvs _H_ ==
ONI¥VIE ¥ILVM | E S AVID ALTIS
X¥ = NOILVYIOOVX3 WIILNIA
1334 NI 3OS 171S ATAVID
ob o ‘AQNVS
AVID AQNYS
85-MO
AVID ALTIS
oL
AVID ALTIS
AVID ALTIS ‘AQNVS
- C
C-89G ML T-89G ML ))

S99




(S 14) NOILYA3 13

XSl = NOILVYIOOVX3 WIILN3A

06l

1334 NI 31vOS
0

3JIVHS

Ql TIAVEO AANVS 3

AVIO ALTIS

(HD) AV1D

AVIO ALTIS

ANVS ALTIS

AVTIO ALTIS AANVS
ANVS ATAVIO / AVT1O AANVYS

T3IAVHO HO ANVS ONI¥vIE HILYM _H_

IVAYALNI N33H0S T1IM ——

30V4dNS OId13FNOILNTI LOd ———— =

T1IM HO ONIHOd ———

NOILYOIdILN3Al

T1EM JO ONIHOEd —— 29 / 2-M\d

[CNERER

AVIO ALTIS

AVT1O AANVS

AVIO ALTIS

85-MO

ALTIS "AV1D

anvs |

ALTIS ‘AANVS ‘AV1D

AdNVS

AV1O

¢d/2¢-Md

AVT1O AANVS ‘AT1

AVID ALTIS 3

17IS AJAVTIO A

66282 Sexa) ‘upsny U4 BUNINSUOD [BIUBLILOIIALT

00€ 8UNs O HO
"Adx3 9edON "N T0S8

NOILVOILSIANI 304dNOS v1-MO
Ad3INI43 dNTIVO
«d-d NOILO3S SS0OdO

0T 34N9Id

£Z1YP—UoyoN 314 61,/0Z/1 31y UOUIDIDNON "1O¥d

NOHLVYVN
AY3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN E

— 0069
0169
+ . .
m
=4 - m
| <
>
- =
- e
-+ —o0z69 =
- 7
I <
— wn
L z
0069
15-MO L
[ ove9




65282 Sexa] ‘upsny Wi BURINSUOD [e3uBWILOIIAUT

“i OQIOSIA

"Adx3 9edON "N T0S8
dNOYD FINIHD IA0GY
TIAVED ANV ANVS d31VdNLVYS
dVIN HOVdOSI
TT 34N914

611 8P—UOUIoN:314] 61,/0Z/1 :31¥0] UOUIDIDNON ‘TO¥d

NOHLVYVAN

\ L/

Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN

(1) dNOYO TINIHO IA0GY SSANMOIHL .
J3AVEO ANV NVS aalvanlys V7V

14 2 = TVAY31NI §NOLNOD

(14) dNOYD FINIHO INOGY
SSANMOIHL ANVS 40 INIT INOLNOD

d39NNN NOILVYOIHILNIdI ANV NOILVYOO1

|©|

1T3M ONIMOLINOW do FINIHO / WnianTly @ 7T-MO
¥3BWNN NOLLYOIILNIAI ONY NOLLYOOT @) 1.qqy
TI2M ONIMOLINOW ANYHOJNIL

H39INNN NOILLYOIdILNIAl ANV
NOILVYOO1 ONIHO4d TI0S

W{ 1-aan

[CNERER

NOILVOO1T 3LIS dNT1vo

OQIX3IN M3N

1334 NI 37v0s
[— — |
Qoog o]

"9T0Z/8T/€0 ‘deiN 8|6009 :82in0s dep [ensy

0E
A I8( 102511

\ S
M @
oy
S €695 ML
\ z895 ML)
2-695 ML - ¢
I T-695 ML
ot €
T-69G 3L
/

4
0S-MO

9-MY @
X4 o
SMY @ A\

124

959 8§

® 55-MO
(00¥a39 40 LHOHS) €

R} 61790

(004a39 40 LYOHS) 0

® vS-MO

0
18-21770 J8(

0
@ £5-MO

0
25-MO @

0
PR} ¢-aaN

9
TT-AaN

© ” ® x%ooz

9T-AAN
20

0
z8-21110 J§{

4
B s-an




65282 Sexa] ‘upsny Wi BURINSUOD [e3uBWILOIIAUT

00€ alns O »MO
"Adx3 9edON "N T0S8

dNOdO FTINIHDO 40 dO1
AHAVH90d0.1031vd

ZT 34dN9l4

0518P—UoyoN:314] 61,/0Z/1 :31¥0] UOUIDIDNON ‘TO¥d

NOHLVYVN
Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN E

F1GVIIVAVY LON AIAINS FHTHM dVIN
HNOLNOD NOILVATITE 30V4dNS 31IS
INOYd NIMVL SNOILVATTE ILVIND VO
OL1 d3sn SNOILVATTI I0v4dNS ANV

‘310N

0T = ._<>~MEZ_ m:ohzonw
IS IA0EY L4 .
dNOYD FINIHO 40 dOL NOILVAT1E  ©9'£069

(ISW IA0EY L) dNOYD FINIHO 40 dOL
NOILVAT 13 3N INOLNOD == 0069 e

d39NNN NOILVYOIHILNIdI ANV NOILVYOO1 @ v1-MO
T13M ONIJOLINON d9 FTINIHD / WNIANTIV

mm_m__\,_DZZOE.<O_n=.rzwn__DZ<ZO_._.<OO|_ @ T-aan
T13M ONIHJOLINON AdVHOdNTL

W_m_m__\,_DZZO_._.<O_u__PZm_D_DZ< .
NOILVYOO1 ONIHO4d TI0S x 1-aan

[CNERER

NOILVOO1T 3LIS dNT1vo

OQIX3IN M3N

1334 NI 37v0s
[— — |
Qoog o]

"9T0Z/8T/€0 ‘deiN 8|6009 :82in0s dep [ensy

169
W 1T-0/5L

T-69S ML

- €45

0¥'1269

vea )8

157289
08-MO @

159 J8(

95-m0 ®
6re060 @ E-QAN

121689

808069

B(z-aan

812689

62689
38(6v90

¥5-MO @

9T-ddN
52889

68'9989
62-MO @

£'9889
18-21170 J8(

5889
z8-21170 J§{

. £6'T889
€T'TS89
0S-MO

@ £5-MO
®

O@@@ 1'£989

£59'8€89
25-MO @




66282 sexa) ‘upsny Wi BURINSUOD [eluewuolALg

00€ alns O .Ho
"Adx3 9edON "N T0S8

dVIN 30V4dNS JIY13INOILNT1LOd
9T0Z 43dN3TLd3S

€T 3dN9I4

NOILO3dId MOTd 43LVMANNOYO l

(14) YNOLNOD DIHLTNOIINTLOd e 0T69 e

(ISW 3A04dv) 9T0Z 39N LIS AIINSYIN GT'€069
NOILVATTI T3ATT HILVM

OJIXaN M3IN H39INNN NOILVYOI4ILNIAI ANV NOILVOOT1 @ vI-MO
n_n_m_>>OZ_N_O._._ZO_>_n_Om_n_Z_IO\_\,_D_>DJ_J_<

m_m_m__\,_DZZO_._.<O_u__._.Zm_D_DZ< .
NOILVOOT T13M dINFL / ONIFJO4 110S $ 1-8951L

NOILVOO1T 3LIS dNT1vo

1334 NI 37v0s
[— — |
09l 0

"¥T102/S0/T0 ‘dey 816009 :92i1n0s dep [euay

1 Gl gp—uoyiol 314 61,/0Z/1 :31¥0] UOUIDIDNON "1O¥d

NOHLVIVAN

Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN E

aN=ZoT
o n
AN N
o o))
© ©
\ 0.6 ML 2.6 L
£1°2269
. T-0/G ML
€€ /169
My @
G2'5269
mv €-695 ML
£97269
Z-89G M1
Se'vz69 | V69SML 555269 ELESPAL
2695 Y14 41605 YL
896G M1
T-89G ML
8/1269

G

90°9069
@® -

¢0'9T69
9-Md @

87’1169

® L5-MO L8°'ST69

® S\

06'9069
85-MO @

@/@

T4

ST'€069
YT-MO @




66282 sexa) ‘upsny Wi BURINSUOD [eluewuolALg

00€ alns O .Ho
"Adx3 9edON "N T0S8

dVIN 30V4dNS OIY13INOILNT1LOd
8T0¢ 1SNonNv

VET F4N9I4

NOILO3dId MOTd 43LVMANNOYO l

(14) ¥NOLNOD DIHLANOIINTLOd emmms 0TEO e

(IS 3A04QVY) 8T0Z LSNONY AFINSYIN 62'ST69
NOILVATTA 13AIT HIALYM

(ISW 3A04dv) 9T0Z Y9N LIS AIJINSYIN 8/°1269
NOILVATTI T3IATT HILVMN

H39INNN NOILYOI4ILNIAl ANV NOILVOOT1 @® vI-MO
T1EM ONIJOLINON d9 FTINIHD / WNIANTIV

m_m_m__\,_DZZO_._.<O_u__._.Zm_D_DZ< .
NOILVOOT T13M dINFL / ONIFJO4 110S $ 1-8951L

NOILVOO1T 3LIS dNT1vo

OJIXIN M3IN

1334 NI 37v0s
[— — |
Q091 0

"¥T102/S0/T0 ‘dey 816009 :92i1n0s dep [euay

£028P—UoWON:I14] 61/12/1 :31¥0] UOUIDIDNON "1O¥d

NOHLVIVAN

Ad3NIdTH dNTIVO
ANVdJNOD WNTTOHL3d NOHLVAVYIN E

ANERER
o n
AN N
o o))
© ©
\ 0.6 ML 2.6 L
£1/269
. T-0/G ML
/58169
T-Md @
G2'5269
mv €-695 ML
£9'7269
Z-89G M1
Se'vz69 | V69SML 555269 ELESPAL
2695 Y14 41605 YL
896G M1
T-89G ML
8/1269

G

£'8069
® -

TL'ST69
9-Md @

¥6'¢T69
® L5-MO

200169
85-MO @

T4

07069
YT-MO @




— 446 563 x
C > C > —{ }* X
555
556 560 447 T T
C 3 ¢ e 3 564 565
C D C DG D
557 561 448
OW-58 @)\
N (0 [0.068(10-12Y)
® ow-57 7.3(22-24")
0.076(16-18) 16(28-29)
0.0147(25-27") 0.077J(48-48.5'
e
83 2
e
(@)
=
)
<
O
1
o
577 O S
1
e
/ﬂ /9 O 0.067(16-18") [[3.8(12-14")
1003 6.3(29-31")  [|0.26(30-32)
1 OO4——ﬂ 0.0134(36-38")[|0.041(48-49)
1
NG ‘
) N T 1
0.0172(18-20) | TK 568-1
0.2924-26) [~ | TK 569-1 TK569-2 | &
@ @ 0.12(36-38) R @1 1
5 71|9-026(40-42) — 1 471 E1A&KH
@ @ (716
0.0143(16-18") i+ TK 568-2 m
44(24-26")
0.06(38-39") < TEL Ei%DGj
| — B
<0.1859(10-12) | L— = 5704& 0.0054(22-24)
@ @ 11(32-34") 5.2(28-30) 573
0.25(44-45") 0.0077(36-37") S
572
452
g —
0451
N v
/71-=V2
AN J L J
M MARATHON PETROLEUM COMPANY
GALLUP REFINERY
MARATHON
PROJ, NO.:Marathon [DATE:  1,/22/19 |FILE: Mathon—dA103
LEGEND FIGURE 14
SOIL BORING / TEMP WELL LOCATION BENZENE
TK 568-1 Q AND IDENTIFICATION NUMBER SOILS CONCENTRATION MAP
@ OW-57 @ ALLUVIUM / CHINLE GP MONITORING WELL OW-14 SOURCE INVESTIGATION
h LOCATION AND IDENTIFICATION NUMBER
3.8(12-14) BENZENE CONCENTRATION,
0 150 : mg/kg (SAMPLE DEPTH-FT) 8501 N. MoPac Expy.
UNDERLINED CONCENTRATION VALUE Or O Suite 300
SCALE IN FEET 177

EXCEEDS SCREENING LEVEL, mg/kg

Environmental Consulting Firm ~ Austin, Texas 78759




I
—— > 6 563 x
C > C = D _{ }* X
555
556 560 447 1 1
c S S , 564 565
C DANE D C D}
557 561 448
OW-58 @\
N \[<0.0021(10-12)
® ow-57 9.3(22-24")
<0.0026(16-18)) 15(28-29")
<0.0003(25-27") 0.51(48-48.5')
e
83 <
o
(@)
=
B
<C
O
1
(A
577 Q SH U
1
o
/ﬂ 570 O 0.41(16-18) |[19(12-14)
1003 4.8(29-31)  [1.5(30-32)
1 oo4aﬂ 0.0041(36-38)[<0.0026(48-49")
| —
NG ‘
™ N
0.00043(18-20)) TK 568-1
0.73(24-26") TK 569-1 TK569-2 | &
@ @ 1.2(36-38)) (568 1
- 1[0.086(40-42) — & 171 E1A&H
| @ I$O7 16
<0.0027(16-18)) TK 568-2 m
88(24-26") <
0.086(38-39)) | I s
. — <0.0002(22-24'
6.6(10-12) i—=—"1 1 57019 7(28_30-§ )
@ @ 19(32-34) 0.0007J(36-37' 575
1(44-45)) : (36-37) d
452
& —
0451
e v
Z71-V2
J J J
-
M MARATHON PETROLEUM COMPANY
GALLUP REFINERY
MARATHON
PROJ, NO.:Marathon [DATE:  1,/22/19 |FILE: Mathon—dA104
LEGEND FIGURE 15
TK 568-1 Q SOIL BORING / TEMP WELL LOCATION ETHYLBENZENE
AND IDENTIFICATION NUMBER SOILS CONCENTRATION MAP
ALLUVIUM / CHINLE GP MONITORING WELL _
@ ow-57 @ LOCATION AND IDENTIFICATION NUMBER OW-14 SOURCE INVESTIGATION
19(12-14) ETHYLBENZENE CONCENTRATION,
o 150 mg/kg (SAMPLE DEPTH-FT) 8501 N. MoPac Expy.
UNDERLINED CONCENTRATION VALUE Or O Suite 300
SCALE IN FEET 745

EXCEEDS SCREENING LEVEL, mg/kg

Environmental Consulting Firm ~ Austin, Texas 78759




o

150

SCALE IN FEET

TK 568-1 M-

OW-57 @
330(12-14)

1000

—— > 6 563 x
C > C = D _{ }* X
555
556 560 447 1 1
c S S , 564 565
C DANE D C D}
557 561 448
OW-58 @\
N \[3.2(10-12)
® ow-57 1500(22-24")
<0.4812(16-18)) 1700(28-29")
<0.5599(25-27") 130(48-48.5")
e
83 <
o
(@)
=
B
<C
O
1
(A
577 Q S
1
. Z:
o
/ﬂ 570 O 31(16-18)) 2700(12-14")
1003 450(29-31") 330(30-32)
1 004aﬂ 2.93(36-38)| |1.33(48-49)
1
NG ‘
™ N[
<0.6286(18-20) TK 568-1
190(24-26) ~ | TK 569-1 TK569-2 | &
@ @ 140(36-38)) M (Oses 1
13(40-42') — & 171 E1A&H
@ @ (716
2.7)(16-18) < TK 568-2 m
13000(24-26")
27(38-39") TEL B_%_DQ?
wﬁ ‘
540(10-12") J—+— m& ;264%2362‘4')
2 2500(32-34) (28-30) 573
E2Se <0.4837(36-37")
170(44-45') g
572
452
& —
0451
e v
Z71-V2
J J J
M MARATHON PETROLEUM COMPANY
GALLUP REFINERY
MARATHON
PROJ, NO.:Marathon [DATE:  1,/22/19 |FILE: Mathon—dA153
LEGEND FIGURE 16

SOIL BORING / TEMP WELL LOCATION
AND IDENTIFICATION NUMBER

ALLUVIUM / CHINLE GP MONITORING WELL
LOCATION AND IDENTIFICATION NUMBER

GASOLINE RANGE ORGANICS CONCENTRATION,
mg/kg (SAMPLE DEPTH-FT)

UNDERLINED CONCENTRATION VALUE
EXCEEDS SCREENING LEVEL, mg/kg

GASOLINE RANGE ORGANICS
SOILS CONCENTRATION MAP
OW-14 SOURCE INVESTIGATION
8501 N. MoPac Expy.

DiSorbo

Environmental Consulting Firm ~ Austin, Texas 78759




I
R 6 563 >
q > C — D _{ }* X
555
556 560 447 1 1
C e e 5 564 565
C DANE D C D}
557 561 448
OW-58 @\
N \<1.713(10-12)
® ow-57 22(22-24")
<1.7306(16-18') 320(28-29")
5.9J(25-27") 33(48-48.5")
e
83 <
o
(@)
=
a)
<C
O
1
(A
577 Q SH U
1
. 2:
o
/ﬂ 570 O 17(16-18) 300(12-14")
1003 13(29-31") 11(30-32)
1 004aﬂ 1.4](36-38) 8.4](48-49)
1
/AN ‘
N a i
. TK 568-1
5.2J(18-20) >
15(24-26") TK 569-2 &
@ @ 61(36-38) Q&s 68| |
19(40-42") — 471 E1A&
@ @ (716
1.7(16-18) < TK 568-2 m
1500(24-26)
5.3J(38-39") TEL B_%_DQ?
mﬁ !
. — <1.8137(22-24'
52(10°12) (g1 7K 57019 300(28-3(0') :
@ @ 350(32-34) S 573
23(44-45) 4J(36-37) g
452
g —
0451
e v
/71-=V2
J J J
M MARATHON PETROLEUM COMPANY
GALLUP REFINERY
MARATHON
PROJ, NO.:Marathon [DATE:  1,/22/19 |FILE: Mathon—dA110
LEGEND FIGURE 17
SOIL BORING / TEMP WELL LOCATION DIESEL RANGE ORGANICS
TK568-1 Q AND IDENTIFICATION NUMBER SO”_S CONCENTRATION MAP
ALLUVIUM / CHINLE GP MONITORING WELL -
@ Ow-57 . LOCATION AND IDENTIFICATION NUMBER OW 14 SOURCE INVESTIGATION
300(12-14" DIESEL RANGE ORGANICS CONCENTRATION,
o 150 ( ) mglkg (SAMPLE DEPTH-FT) D Sorbo 8501 N. MoPac Expy.
SCALE IN FEET 1000 UNDERLINED CONCENTRATION VALUE Suite 300

EXCEEDS SCREENING LEVEL, mg/kg

Environmental Consulting Firm ~ Austin, Texas 78759




RW-2, TK 570-1 & OW-58

SAMPLES COLLECTED
IN OCT 2016:
TK 568-1, TK 568-2, TK 569-1,

NA - NOT ANALYZED

&

SCALE IN FEET

o

150

TK 569-2, TK 569-3 & OW-57 1K 568-1

OW-57 @

10
1000
1000
200

WALK THROUGH 86 |@® OW-14
GATE #7A 2200
X— GATE #7 NA
X\X\X \ 2200 / G
NEW FIRE \X\X—X—X4| }—{ }7)(—)<—>(—)<—)(—)(—)(—)(—)(—)(—;<
AINING AREA
554 ‘
—————> o
C e _{ HX_
555
556 560 447 11 1
C S ¢ 5 C 5 564 565
C DN D¢ D}
557 561 448
ROW-SS
N N 41
® ow-57 3000
4.1] 6600
2100 2100
740 NA H
2100 m x
83
NA 5
RW-2 @ o
=
()
=
S
_
o
577 O S
_
[as
Al =0
1800
1003 4700
1 OO4—>D 1600
J ‘
N N
1 TK 568-1
3 6300 TK 569-1 TK 569-2 $
] @ 7900 | 10 568
2600 B & 5100 o 171 E1AKH
550
186 @ .4 %O
3900 - TK 568-2 I]
P TK 569-3
1600 TEEBUDGLL
2.9
@ @ TK 570-1$ 3600 573
920
93 /
3100 1700
On52 7600
@ 3100
0451
SAMPLES COLLECTED
IN SEPT 2016:

LEGEND

SOIL BORING / TEMP WELL LOCATION
AND IDENTIFICATION NUMBER

ALLUVIUM / CHINLE GP MONITORING WELL
LOCATION AND IDENTIFICATION NUMBER

UNDERLINED CONCENTRATION VALUE
EXCEEDS SCREENING LEVEL (ug/L)

ARSENIC (pg/L)
BARIUM (ug/L)
IRON (ug/L)
MANGANESE (pg/L)

MARATHON PETROLEUM COMPANY
GALLUP REFINERY

M

MARATHON

PROJ, NO.:Marathon |DATE:  1/22/19 [FILE: Mathon—dA114

FIGURE 18
DISSOLVED
ARSENIC, BARIUM, IRON AND MANGANESE
GROUNDWATER MAP

OW-14 SOURCE INVESTIGATION
8501 N. MoPac Expy.

DiSorbo =

Environmental Consulting Firm ~ Austin, Texas 78759




RW-2, TK 570-1 & OW-58
SAMPLES COLLECTED
IN OCT 2016:

TK 568-1, TK 568-2, TK 569-1,
TK 569-2, TK 569-3 & OW-57

&

SCALE IN FEET

o

150

TK 568-1 M-

OW-57 @

56
60
11
36

1.65

WALK THROUGH 71 |@® OWwW-14
GATE #7A 0.82J
X—y GATE #7 34
T—x—, \ <0.791 / G
NEW FIRE \X\X—X—X4| H FX—X— 18 I x—x—x—X—X—X—x
AINING  AREA |
554 x
 C—
¢ S c 446 N \_{ ¥ —]
555
556 560 447 1 1
C S ¢ e 5 564 565
C D > C D)
557 561 448
}OW-SS
N N 590
® ow-57 210
7.3 89
<5.77 210 973
150 44 240 |11 ]
140J 88 N
220 <32 O
83 140 &
RW-2 @ &)
=
)
<C
O
|
[as
577 Q S
1
<
1300 e
350
J'iEe e
1003 59J
1004—w] 240
NG ‘
N N 11
TK 568-1
1500
=2 TK 569-1 TK 569-2
5| o G |
o 300 — 771 E1A&H
Py 59
@ @ 320 3 | %716
/\
& 88) | /TK 568-2
TK 569-3
TEE BUDGLL
850
= Tk 570-1% 190
) | © z 5 o 573
28J 430 763
o152 821 120 220
28 1103
3 O451 220
SAMPLES COLLECTED
IN SEPT 2016: M MARATHON PETROLEUM COMPANY

LEGEND

GALLUP REFINERY
MARATHON

SOIL BORING / TEMP WELL LOCATION
AND IDENTIFICATION NUMBER

PROJ, NO.:Marathon |DATE:  1,/22/19 |FILE: Mathon—dA116

ALLUVIUM / CHINLE GP MONITORING WELL
LOCATION AND IDENTIFICATION NUMBER

UNDERLINED CONCENTRATION VALUE
EXCEEDS SCREENING LEVEL (ug/L)

1,2,4-TRIMETHYLBENZENE (pg/L)

2-METHYLNAPHTHALENE AND NAPHTHALENE

FIGURE 19
1,2,4-TRIMETHYLBENZENE,
1,3,5-TRIMETHYLBENZENE,
1-METHYLNAPHTHALENE,

GROUNDWATER MAP

1,3,5-TRIMETHYLBENZENE (pg/L)
1-METHYLNAPHTHALENE (ug/L)
2-METHYLNAPHTHALENE (ug/L)
NAPHTHALENE (ng/L)

OW-14 SOURCE INVESTIGATION
8501 N. MoPac Expy.

DiSorbo =

Environmental Consulting Firm ~ Austin, Texas 78759




WALK THROUGH 8100

® Ow-14

RW-2, TK 570-1 & OW-58
SAMPLES COLLECTED LEGEND
IN OCT 2016:

TK 568-1, TK 568-2, TK 569-1,

SOIL BORING / TEMP WELL LOCATION
TK 569-2, TK 569-3 & OW-57 TK 568-1

$ AND IDENTIFICATION NUMBER
OW-57 @ ALLUVIUM/CHINLE GP MONITORING WELL
- LOCATION AND IDENTIFICATION NUMBER
UNDERLINED CONCENTRATION VALUE
EXCEEDS SCREENING LEVEL (ug/L)
5

5 | BENZENE (ug/L)
700 | ETHYLBENZENE (ug/L)
0 150 750 | TOLUENE (ug/L)
620 | TOTAL XYLENES (pg/L)
SCALE IN FEET 143 | MTBE (ugi)

GATE #7A 250
X —y GATE #7 # 593
X\x\ \ 8 / G
X
NEW FIRE \X\x—x—x4| }—{ }—x—x— 580 X e X e X e X e X X ¢
AINING  AREA |
554 U
—————>
X ; p 446 , \_{ ¥ —]
555
556 560 447 T 17
C 5 ¢ 5 ¢ 5 He4 heb
C ) C ) C )
557 561 448
}OW-SS
N 2 32000
® ow-57 1500
11000 6600
570 38000 4400
54 1200 3300 |1 1|
140 3800
53 180 3100 S
1600 =
RW-2 @ &)
=
)
=
9
_
=
577 O S
o
16000
1800
/D 575 O 10000
1003 10000
1 OO4—>|:| 10000
/NG ‘
N O N 1
TK 568-1
3 34000 TK 569-1 TK 569-2 $
1 @ 2700 [T 23000 568
41000 T 2000 || b 471| E1aafd
15000 25000
@ @ 1100 10000 ﬁ@ﬂ 6
/\
eas® L] friSes-2 m
TEEBUDGL
28000
24000 2950
@ @ St Tk 570-1% 1600 -
20000 23000 9300 )/
9200 2100 5900
452 700 25000 140
@ 11000
451 L
SAMPLES COLLECTED
IN SEPT 2016: M MARATHON PETROLEUM COMPANY

GALLUP REFINERY
MARATHON

PROJ, NO.:Marathon |DATE:  1,/22/19 | FILE: Mathon—dA115

FIGURE 20
BENZENE, ETHYLBENZENE, TOLUENE,
TOTAL XYLENES AND MTBE
GROUNDWATER MAP

OW-14 SOURCE INVESTIGATION
8501 N. MoPac Expy.

DiSorbo =

Environmental Consulting Firm ~ Austin, Texas 78759




o
—

\ TK 569-3

TK 570-% :

D- owj57 .!- = B — ] ‘ = z . | OW-58 . /I o
o ' ‘ .RV”‘ | ‘:D ::
y _'\ e — - F— 13
@/.( A b !
ol -
(iliiNon Nt
| | \ | o T

Map Source: Compiled by Photogrammetric Methods from Photography

Acquired on March 1, 1998. -

NEW MEXICO

LEGEND:

SITE LOCATION

SEWER PIPELINE

&

0 120 TK568-1 M-
| _____Emaam a——)

SCALE IN FEET
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Table 1 - RW-1 Recovery Volumes
Marathon Petroleum Company - Gallup Refinery

Gallup, New Mexico

Product Recovered Water Recovered

Year

(gallons) (gallons)
2005 431.5 1,210.5
2006 23.52 1,107.0
2007 1.715 148.5
2008 3.99 152.0
2009 1.78 338.0
2010 0.66 128.0
2011 0.42 165.0
2012 0.97 137.0
2013 2.328 86.0
2014 2.37 83.0
2015 2 54.0
2016 8.5 53.0
2017 10.5 50.0
2018 1 0.0
TOTAL 491 3,712

Recovery volumes are field estimates for RW-1

lofl




Vol

700°0> VN VN 700°0> | TOO'0O> | TOO'0> | TOO'0O> VN 00°0> ¢00°0> 700°0> VN 700°0> | €¢00°0 | STO0O'0>| TOO'0O> [ TOO'0O> | TOO'O> 0T/S2/€0
700°0> VN VN 700°0> | TOO'0O> | TOO'0O> | TOO'0> VN 700°0> ¢00°0> 700°0> VN 700°0> | L2000 | STOO'0O>| TOO'0> [ TOO'0> | TOO'0O> 0T/,0/90
700°0> VN VN 700°0> | TOO'0O> | TOO'0O> | TOO'0O> VN 700°0> ¢00°0> 700°0> VN 700°0> | TEOO'0 | STOO'0>| TOO'0> [ TOO'0> | TOO'0O> 01/22/60
700°0> VN VN 700°0> | TOO'0O> | TOO'0O> | TOO'0O> VN 700°0> ¢00°0> 700°0> VN 700°0> | 86000 | STO0'0>| TOO'0> [ TOO'0> | TOO'0O> 0T/80/TT
700°0> VN VN 700°0> | TOO'0O> | TOO'0O> | TOO'0O> VN 00°0> ¢00°0> 700°0> VN 700°0> | O¥00°0 | STOO'0>| TOO'0> [ TOO'0O> | TOO'O> TT/¥2/20
700°0> VN VN 700°0> | TOO'0O> | TOO'0> | TOO0O> VN 00°0> ¢00°0> 700°0> VN 700°0> | 8¥00°0 | STO0'0>| TOO'0> [ TOO'0O> | TOO'0O> TT/02/90
700°0> VN VN 700°0> | TOO'0O> | TOO'0> | TOO'0O> VN 00°0> ¢00°0> 700°0> VN 700°0> | ¢900°0 | STOO'0>| TOO'0> [ TOO'0O> | TOO'O> TT/S¢/0T
700°0> T0°0> VN 700°0> | TOO'0O> | TOO'0O> | TOO'0> VN 700°0> ¢00°0> 700°0> VN 700°0> | G900'0 | STOO'0>| TOO'0> [ TOO'0> | TOO'0O> TT/ET/CT
700°0> T0'0> VN 700°0> | TOO'0O> | TOO'0O> | TOO'0O> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO'0> | ¢800°0 | STOO'0> [ TOO'0O> | TOO'0> [ TOO'0O> Z1/12/€0
700°0> T0°0> VN 700°0> | TOO'0O> | TOO'0O> | TOO'0O> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO'0O> | 6.00°0 | STO0O0> [ TOO'0O> | TOO'0> [ TOO'0O> Z1/¥1/90
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO0O> ¥00°0> 00°0> ¢00°0> 700°0> 700°0> | TOO'0> | ¢600°0 | STOO0> [ TOO'0> | TOO'0> [ TOO'0O> ¢1/€2/80
700°0> T0°0> VN T700°0> | €00°0> | TOO'0O> | TOO'0O> ¥00°0> 00°0> ¢00°0> 700°0> 700°0> | TOO'0> TT0O'0 | GTO00> [ TOO'0> | TOO'0> [ TOO0O> c1/12/17
700°0> 10°0> VN 700°0> | €00'0> | TOO'0> | TOO'0> 700°0> 700°0> 10°0> S00°0> 700°0> [ S00°0> ¢10'0 [ STO00>| TOO0O> [ TOO'0O> | TOO'0O> €T/61/€0
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO'0> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TO0'0> SGT0°'0 [ STO0'0>| TOO'0> [ TOO'0> | TOO'0O> €T/€1/90
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO'0> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO'0> 7100 | STO00> [ TOO'0O> | TOO'0> [ TOO'0O> €T0C/v7/6
700°0> T0'0> VN 700°0> | €00°0> | TOO'0O> | TOO'0O> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO'0> LT0°0 [STO00>| TOO'O> [ TOO'0O> | TOO'O> €T/TT/1T
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO0O> ¥00°0> 00°0> ¢00°0> 700°0> 700°0> | TOO'0> €200 [ STO00>| TOOO> [ TOO'O> | TOOO> ¥T/L0/€0
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | ¥00'0> ¥00°0> 00°0> ¢00°0> 700°0> 700°0> | TOO'0> ¢0'0 ST00°0> | TOO'0> | TOO'0O> | TOO'0O> ¥T/€0/90 ST-MO
700°0> T0°0> 70°0> 700°0> | €00°0> | TOO'0> | TOO'0> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TO0O'0> €¢0'0 [ STO00'0>| TOO'0> [ TOO'0> | TOO'0O> ¥T/ST/60
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO'0> 700°0> 700°0> ¢00°0> 700°0> 700°0> | TO0'0> ,20'0 [ STO0'0>| TOO'0> [ TOO'0> | TOO'0O> ¥T/0T/1T
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO'0O> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO'0> 9¢0'0 | STOO0> [ TOO'0> | TOO'0> [ TOO'0O> GT/60/€0
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO'0O> ¥00°0> 00°0> ¢00°0> 700°0> 700°0> | TOO'0> Gc0'0 [STO00>| TOO'O> [ TOO'O> | TOO'O> ST/T0/90
700°0> T0°0> VN 700°0> | €00°0> | TOO'0> | 000> ¥00°0> 700°0> ¢00°'0> 700°0> 700°0> [ T0O00> T€0'0 | GTO00> [ TOO'O> | TOO'0> [ TOO'0O> ST/TT/80
700°0> T0°0> VN 700°0> | €00°0> | TOO'0> | TO0O0> ¥00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO0> GE00 97000 | TOO'0O> | ETO00 [ TOOO> ST/12/0T
700°0> T0°0> VN 700°0> | €00°0> | TOO'0O> | TOO0> 00°0> 700°0> ¢00°0> 8000°0 700°0> | TO0'0> Ge0'0 [ STO0'0>| TOO'0> [ TOO'0> | TOO'0O> 9T/¥0/€0
700°0> T0°0> VN 700°0> | €00°0> | TOO'0> | TOO0> 700°0> 00°0> ¢00°0> §.000°0 700°0> | TOO'0> 9€0'0 | STO0O0> [ TOO'0> | TOO'0O> [ TOO'0O> 9T/90/90
700°0> T0°0> VN 700°0> | €00°0> | TOO'0> | TOO0> ¥00°0> 00°0> ¢00°0> 6.000°0 700°0> | T00°0> 8E0'0 | STOO0> [ TOO'0> | TOO'0> [ ETO000 9T/T€/80
700°0> T0°0> VN T700°0> [ €00°0> | TOO'0> | TOO0> 00°0> 00°0> ¢00°0> 9.000°0 700°0> | TOO'0> ¥¥0'0 | STO00> [ TOO'0O> | TOO'0> [ TOO'0O> 9T/ST/TT
700°0> T0°0> VN 700°0> | €00°0> | TOO'0> | TO0O0> 00°0> 00°0> ¢00°0> G8000°0 700°0> | T0O0'0> €80°'0 [ STO00>| TOO'O> [ TOO'O> | TOO'O> 11/12/20
700°0> | 9€00°0 VN 700°0> | €00°0> | TOO'0O> | TOO0> 00°0> 700°0> ¢00°0> 7800070 100°0> [ TOO'0> 8G0°0 | STO0'0> [ TOO'0> | TOO'0O> [ TOO'0O> LT/T€/S0
700°0> T0°0> VN 700°0> | €00°0> | TOO'0> | TOO0> ¥00°0> 00°0> ¢00°0> ,.000°0 700°0> | TOO'0> 9600 | STO00> [ TOO'0O> | TOO'0O> [ TOO'0> LT/90/60
T700°0> | 9€00°0 VN 700°0> | €00°0> | TOO'0> | TOO0> ¥00°0> 00°0> ¢00°0> ,8000°0 700°0> | TOO'0> 9600 | STOO0> [ TOO'0> | TOO'0O> [ TOO'0O> LT/TT/2T
700°0> | ZT00°0 VN 700°0> | €00°'0> | TOO'0O> | TO0O'0> ¥00°0> 700°0> ¢00°0> 12,0000 700°0> | TOO'0> 8G0°0 | STOO0> [ TOO'0> | TOO'0> [ TOO'0O> 81/8¢/20
700°0> | TT000 VN 700°0> | €00°0> | TOO'0O> | TO0'0> 00°0> 00°0> ¢00°0> 78000°0 700°0> | TOO'0> 8900 | STOO0O> | TOO'0O> | TOO'0> [ TOO'0O> 8T/ST/S0
700°0> | G000 VN 700°0> | €00°0> | TOO'0> | TO0'0> 00°0> 00°0> ¢00°0> 9.000°0 700°0> | TOO'0> G.0'0 [STO00>]| TOOO> [ TOO'O> | TOOO> 8T/T1/60
100°0> [ OTO'0> VN 700°0> | €00°0> | TOO'0> | TO0O0> 00°0> 700°0> ¢00°0> 700°0> 700°0> | TOO'0> ¢90'0 [ STO00>| TOO'O> [ TOO'O> | TOOO> 8T/90/TT
d37dNVS 31vd dal lism
4 7T 09€°0 990 T 0G0 8¢00°0 9€0'0 17000 L7000°0 270000 090°0 950°0 ¥10°0 0670 ST00°0 17T 9%000°0 (8T0€ "AON) J91eM de] Joj 1SY Vd3
aN VT ¥S€E0 aN aN Ly’ 0 §.c00 aN aN G9700°0 L7000 N 3N V10 €6T°0 67700 77T SG100°0 (2T02 HOYVIN) J91em de] dJnN
aN aN aN aN aN N N aN aN aN G000 aN aN aN (0] L0 0T G000 10N 29 T+T 44D OV
: w_m_w_ v aN aN : W_W/_ v A w_m_w_ ; N Amw%ov : w_w_ v aN aN Aﬁ\wﬁ.ov : w_w/_ v : W_W/_ v aN ¢9°0 SL°0 GL0 T00 €0TEC9 IVINNOZ JOOM
7/3w 7/3w /3w /3w 7/3w 7/3w 7/3w 7/3w
Qud (7/8w) (/8u) auoaz Qud (1/8u) auey auagjey (1/8u) au (71/8w) (p@3) auozuaq | sudzuaq | (7/3w) (1/8w) (/8u) (7/3w) (7/8w)
|[ouaydjAyrowiqg auazuaq ajeyydeu SouglAX | auazuag
Zuag|fQing | au01daYy uaqjAdoid | zuaqiAaing 1904021 | ydeujAylap auajeyyden aueyle [Ayrewn] | 1Ayrswiil | 39l auan|o] | susazueg
v'C |Adoidos] . IAUISIN-T . - e |ewoy 1Ay13
-9 -u -u TT -C ololyIg-cT| -SE€T naa’

O0JIX3\ MaN ‘dnjjen
Aauyay dnjjey - Auedwo) wnajoi}dd uoyleie
eje( |eonfjeuy Jajempunoly) s||ap ealy 921n0S ¥ T-MO - C dl19el




vio¢

S00°0> VN VN SG00'0> | G00'0> [ S00'0> | S00°0> S00°0> 00> 100> S00°0> SG00'0> | G00°0> a7 G/,00°0> | OOTO'0 [ S00°0> Gc'o 0T/¥2/€0
000 VN VN T700°0> | TOO'0O> €000 T700°0> VN 0c0'0 000> 000 VN 17000 T GT00°0> | 98000 | 8T000 €€0 0T/.0/90
€000 VN VN 700°0> | TOO'0O> €000 700°0> VN cc00 ¢00°0> ¢00°0 VN 700°0> Al GT00°0> | €800°0 [ TOO'O> L0 0T/22/60
€000 VN VN 700°0> | TOO'0O> 700°0 700°0> VN ¢c00 ¢00°0> ¢00°0 VN 7000 €T GT00'0> | 08100 [ TOO'O> €90 0T/80/TT
€000 VN VN 17000 700°0> G000 700°0> VN 6100 ¢00°0> ¢00'0 VN 7000 V'l GT00'0> | Ocv0'0 | 6T00°0 €T TT/¥2/20
¢00°0 VN VN ¢00°0 700°0> L00°0 7000 VN 000 ¢00°0 ¢00'0 VN 7000 o7 SGT00'0> | OT90'0 [ STO00 8T TT/02/90
S00°0> VN VN G00°0> | S00°0> 800°0 S00°0> VN ¢c00 100> S00°0> VN S00°0> V'l G.00°0>| S¥0°0 S00°0> 1 TT/¥2/0T
G00°'0> VN VN S00°0> | S900°0> 000 S00°0> VN 17200 T0°0> S00°0> VN S00°0> €T G/.000>| 9€00 S00°0> a1 TT/€1/CT
100> 170> VN 100> 100> 700> 700> 700> 70°0> ¢0'0> 700> 100> 100> V'l ST10°0> 1600 700> €cC Z1/12/€0
100> 170> VN 100> 100> 700> 700> 700> 70°0> ¢0'0> 700> 100> 100> cT SG10°0> €500 700> 9'¢C CT/¥1/90
100> 170> VN 100> €0°0> 700> 700> 700> 70°0> 00> 700> 100> 100> o7 SG10°0> LE00 700> TC Cc1/€2/80
100> 170> VN 100> €0°0> 100> 700> 0'0> 70°0> ¢0'0> 100> 100> 100> V'l SGT10°0> 940°0 700> L'C c1/12/TT
T0°0> 10> VN T10°0> €0°0> 100> 100> 700> 700> c0'0> 100> T0°0> T0°0> €T GT10°0> G900 100> 8'C €T/6T/€0
T0°0> 10> VN T0°0> €0°0> 100> T0°0> 700> 700> c0'0> 100> T0°0> 100> €T GT10°0> €.00 100> '€ €T/€T/90
S00°0> S0°0> VN S00°0> | ST0°0> 9000 S00°0> ¢0'0> 720’0 100> S00°0> S00°0> | S00°0> 76°0 G/00°0>| €900 S00°0> 9'C €T/¥0/60
S00°0> S0°0> VN G00°0> | GT0'0> | 9900°0 | S0O00> ¢0'0> 1¢0°0 100> S00°0> S00°0> | G00°0> T 6700 €10 9700 €€ €T/1T/TT
100> 170> VN 100> €0°0> 100> 70°0> 70°0> 70°0> 00> 700> 700> 100> T [40)0) 710 9¢0°0 (07 ¥T/10/€0
¢0'0> 0> VN c0'0> 90°0> 00> 80°0> 80°0> 80°0> 0°0> c0'0> ¢0'0> c0'0> €60 €0°0> Cc10 c0'0> L'E ¥T/€0/90 YT-MO
c0'0> ¢ 0> T0°0> c0'0> 90°0> 00> 00> 80°0> 9700 700> 00> c0'0> c0'0> ¢80 €0°0> 910 00> 8'€ ¥1/S1/60
T0°0> 10> VN T0°0> €0°0> 100> T0°0> 700> 7170°0 c0'0> 100> T0°0> T0°0> 180 GT10°0> LT°0 G700 o€ ¥T1/0T/11
¢0'0> ¢ 0> VN 00> 900> 00> 00> 800> 80°0> 700> 00> ¢0'0> 00> 9.0 €0°0> 910 00> 6'€ GT/60/€0
¢0'0> ¢ 0> VN 00> 900> 00> c0'0> 80°0> 80°0> 700> 00> 00> ¢0'0> 7.0 €0°0> 910 00> oY GT/70/90
T0°0> T°0> VN T0°0> €0°0> T0O'0> 70°0> 70°0> 700> c0'0> T0O'0> T0°0> T0°0> 8.°0 GT0°0> 9710 700> 'S ST/0T/80
¢0'0> ¢'0> VN ¢0'0> 900> ¢0'0> c00> 80°0> 80°0> 0°0> 00> ¢0'0> ¢0'0> 190 €0°0> ST°0 c0'0> 9 G1/.2/07
G0'0> G0> YN G0'0> GT°0> G0'0> S0'0> z'0> €00 1700 G0'0> G0'0> G0'0> 890 G.00> €20 G0'0> g9 9T/¥0/€0
T€00°0 70> VN 1700 €0°0> 96000 | €€00°0 €€00°0 €€0°0 6100 700> L7000 8000 c90 ¢100 €C0 9¢00°0 8L 9T/90/90
¢c000 G0'0> VN 1700 €T00°0 | G800'0 | S00'0> 0c0'0> €00 8T0°0 G00°0> ¢8000°0 [ TLOOO 8G°0 80070 GC0 62000 178 9T/1€/80
T100°0 170> VN €T00 7€00°0 1700 700> 700> €00 c00 €000 S100°0 | ¥800°0 0G0 €T00 €0 ,SG00°0 L'8 9T/ST/TT
G0'0> g'0> VN Y100 g1°0> €800°0 G0°0> ¢’ 0> Ge0'0 C0°0 G0'0> G0'0> 7,000 180 G/.0°0> 6€0 ¢900°0 ¢l LT/12/20
G0°0> g'0> VN 1¢0°0 GT1°0> 7100 S0'0> ¢’ 0> LEOO 8¢0°0 S0'0> S0°0> 17700 0.0 c00 A0 700°0 €T LT/0€/S0
12000 €T00 VN Gco0 72000 7100 S00°0> /7000 8€0°0 8€0°0 S00°0> 971000 ¢T100 990 €€00 S0 16000 (4" LT/90/60
¢€000 170> VN 8¢0°0 €000 97100 70°0> 000> €€0°0 LEOO 700> 172000 €T00 €90 ¢S0°0 790 €700 €7 LT/T1/2T
170> 1> VN ¢€00 €0> ¢100 170> 70> 6500 00 170> 170> 170> 990 ST1°0> 1790 S900°0 14" 81/.2/20
170> 1> VN 12¢0°0 €0> 7710°0 70°0> 70> 70> L7000 170> 170> 170> 190 S1°0> T.0 8800°0 °1 8T/ST/S0
G0'0> g'0> VN G0'0> G1°'0> LT0°0 G0'0> 0> 9¢0°0 12200 G0'0> G0'0> S0°0> .0 ¢v0°0 990 G0'0> LT 8T/TT/60
G0°0> g'0> VN S0°0> S1°'0> G0'0> G0'0> ¢’ 0> ¢'0> 70> G0°0> G0°0> S0°0> 090 G.0°0> 79°0 G0'0> €T 8T/90/11
a31dIAvS 31vda aliism
[4 V1 09€°0 990 T 0S1'0 8¢00°0 9€0°0 17000 /T000°0 /T000°0 0900 9400 100 0670 GT00°0 7T 917000°0 (8T0C "AON) Jo1em de] Joj 1Sy Vd3
N 1T YGE0 AN IN yA4'AN) G/.¢00 aN IN G9T700°0 /T00°0 N N €VY1°0 €610 67100 7 GS700°0 (2T0T HOYVIN) Jo1em del @3N
aN aN aN aN aN aN aN aN aN aN S00°0 aN aN aN 0T L0 0T S00°0 10N 29T+ T ¥40 OF
: w_m_w_ v IN 3IN : W_W/_ v : w_m_w_ v aN Amw%ov : w_w_ v aN aN Aﬁ\wd.ov : w_w.w_ v : W_W/_ v aN c9°0 G.°0 gl 0 100 €0TE'C"9 IVINNOZ 200M
7/8wW 7/8w 7/8w 7/sw 7/8w 7/8w 7/8w 7/8w
Qud (7/8w) (/8u) auoaz Qud (1/8u) auey auagjey (1/8u) au (71/8w) (p@3) auozuaq | sudzuaq | (7/3w) (1/8w) (/8u) (7/3w) (7/8w)
[ouaydjAyrowiqg auazuaq aleyiydeu SoUQ|AX | auszuag
ZuaqjA&1nq | au0109Yy uaqAdoid | zuaqgifaing 19040|y21q | ydeujAyrlo N auajeyiyden aueyle [Ayrow] [ IAydwiy | 391N auan|o] | auazuag
v'C |Adoidos] . IAUISIN-T . - e |ewoy 1Ay13
-39S -u -u 17T -C 0I0IYIad-cT| -G€T vCT

O0JIX3\ MaN ‘dnjjen
Aauyay dnjjey - Auedwo) wnajoi}dd uoyleie
eje( |eonfjeuy Jajempunoly) s||ap ealy 921n0S ¥ T-MO - C dl19el




Vio€

VN VN T0°0> 700 VN 700 VN 910 TT7°0 LT°0 VN 9¥0°0 €T°0 G600 92’0 120 70°0> 950 TT/€0/0T
€700 70> T0°0> 8900 €0°0> 70°0> T70°0> LT°0 TT7°0 TT°0 T0°0> 9700 ¥S0°0 ¢e00 1600 920 70°0> 6T°0 ¢1/€2/80
T0°0> 70> T10°0> T€E00 €0°0> 70°0> 70°0> €10 L6000 [4%0) T70°0> ¢c00 600 70°0> 680°0 TT°0 70°0> LEO €T/91/60
T0°0 7°0> T0°0> 6£0°0 £0°0> ¢100 700> TT°0 ¥80°0 70 70°0> TT0°0 G700 70°0> 9600 TT°0 70°0> =1o0) ¥T/8T/60
S00°0> S0°0> VN G00°0> | STO'0> [ S00'0> | SO0'0> €80°0 1900 G800 S00°0> ¢100 T¥0°0 S00°0> L0°0 LEO0 S00°0> €¥°0 GT/€2/80
T0°0> 70> VN L2000 €0°0> 10°0> T70°0> €T°0 TT°0 LT°0 70°0> G100 8%0°0 70°0> S60°0 €10 T70°0> G0 GT/62/0T
T00 S0'0> VN ¢e00 7700 ¢100 S00°0> c1°0 TT7°0 c10 G00°0> €100 T¥0°0 9¢00'0 9800 ST°0 2000 6€°0 9T/L0/€0
6,000 70> VN 9¢0'0 9700 100 T0°0> S1°0 €10 €10 T0°0> LT7T00 9700 ¢i700°0 770 ST°0 8€00°0 14°10) 9T/10/90
G.000 S0°0> VN LEOO ¢100 9100 S00°0> c10 .60°0 €10 S00°0> €100 61700 S00°0> ¢T0 9C’0 Ge00'0 LGS0 9T/€T/60 G-MY
7,000 S0°0> VN ev0'0 ¢100 c00 S00°0> [4%0) ¢1’0 10 S00°0> 7100 ¢90°0 ¢100°0 €10 €0 GE00°0 ¢cL0 9T/9T/11T
€800°0 | L9000 VN 900 €100 Gc0'0 S00°0> c10 c1’0 ¥1°0 S00°0> 1100 €€0°0 ,.00°0 ¥60°0 70 82000 79°0 LT/9T/€0
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HdS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS-SN | HdS-SN | HdS-SN | HdS-SN | HdS-SN | HdS-SN LT0OC J8uenp pug
HdS-SN | HdS-SN HdS-SN HdS-SN | HAS-SN | HAS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HdSSN | HASSN | HdSSN | HASSN | HdS-SN LT0zZ J8uend pig
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HdSSN | HASSN | HASSN | HdSSN | HdS-SN LTOT JauenQ) Uiy
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HAS-SN | HdAS-SN | HdS'SN [ HdS'SN | HdS'SN | HdS-SN 8T0c Jouend 1sT
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdSSN | HdSSN | HASSN | HdSSN | HdS'SN | HdS-SN 8T0c Jauen) pug
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HdS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HdSSN | HdSSN | HdSSN | HdS'SN | HdS-SN 8T0C Jauen) pi¢
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HdS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HdSSN | HdSSN | HdSSN [ HdSSN | HdS-SN 8T0C JauenQd Uiy
VN VN 910 9€0°0 VN 70°0> VN 700> ¥50°0 LS00 VN 200 860°0 L€ ST LGS0 €'g 6€ TT/€0/0T
70> 7> 440 7°0> €0> 70> 70> 0> 70> c'0> 70> 70> 70> €€e LT 6G°0 9'C (474 21/€2/80
10> 7> ST°0 70> €0> 70> 70> 0> 70> c'0> 70> 10> €70 8'C €c .80 7'E 8v €T/91/60
70> 7> 780°0 7°0> £0> 70> 70> 7'0> 7'0> ¢ 0> 10> 10> 1 0) 6T K4 980 S'v (0)74 ¥T/81/60
¢ 0> c> VN 9'0> 90> c'0> c'0> 80> 8'0> 0> ¢ 0> ¢’ 0> 1C0 8T L€ TT 69 (474 GT/€2/80
0T0°0> 70> VN 9v0°0 €0°0> c0’0 T0°0> 00> G.00 ¥1°0 T0°0> T€00 8T°0 LT 8'C 0T oY 144 GT/62/0T
S0°'0> g'0> VN G100 0GT°'0> TT0°0 G0'0> 8¢0°0 690°0 ) S0°0> 8¢0°0 8T°0 6'T St CT L% 1214 9T/10/€0
S0°0> g'0> VN S170°0 S0°0> S'0> T0°0> 0¢c> .10 8T°0 T10°0> c1'0 €20 LT 1€ T 6'C o€ 97/80/90
c'0> c> VN 9600 90> €00 c'0> 80> 880°0 ¥1°0 ¢’ 0> 770°0 1C0 o'T 1€ T 8'€ 8¢ 9T/€T/60
c'0> c> VN €900 90> c'0> ¢ 0> 80> €T°0 GT°0 ¢’ 0> 61700 [A0) LT [ CcT 7'E 8¢ 9T/9T/T1T ¢ Md
70> 1> VN ¥¥0°0 €0> Gc0'0 70> 170 €10 GT°0 7°0> 700 [A40) o917 1€ €1 €c LE LT/9T/€0 -
70> €10 VN er0'0 €0> 1200 70> c¢v0'0 €900 TT°0 70> 8500 820 LT oY VT 6 YA 11/02/90
70> 1> VN L€0°0 €0> 8100 70> 0> SG0°0 TT°0 70> 9%0°0 LC0 €T 14 CT L9 LE LT/61/60
70> 1> VN ¢i70°0 €0> 6100 70> °0> 1200 690°0 70> 9¢0'0 8C°0 €T o€ ST 6°C 8¢ 11/90/2T
170> 1> VN 6500 7100 6100 70> €3S0°0 9,00 ¥7°0 70> 8€0°0 [440) [ 8'€ ST L€ (44 8T/02/20
c'0> c> VN ¢70°'0 9'0> €100 c'0> 80> 80> G600 ¢ 0> T€EO00 €0 cl cv ST ] oF 8T/80/S0
7°0> 7> VN 9600 €0> 7C0°0 70> 70> 00 170 70> EV0°'0 T€0 T 8'€ ST 14 8Y 81/82/80
SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN SN 8T0c Jouend Yy
VN VN 70> 70 VN 70°0> VN ST°0 ST°0 90 VN 86°0 8'S 6'C 14 L€ LE TS TT/€0/0T
0T> oT> 120 T0°0> 0'e> 70°0> 0T> 0> 0> 0'¢c> 0T> 0T> 8'C T€ 1€ 6V 8 114 ¢1/€2/80
01> 01> /800 01> 0'e> 01> 01> 0> 0> 0'¢c> O'T> 0T> €T [ €T v'C GE 14°] €T/97/60
01> 01> LE00 01> 0'e> 01> 01> 0> 0> 0'¢c> 01> 01> 01> cl (0] 871 0°Ge LE v¥T/8T1/60 T My
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HdS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HAS-SN | HdS'SN | HdS'SN [ HdS'SN | HdS'SN | HdS-SN GT0C
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HdS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HAS-SN | HdS'SN | HdS'SN [ HdS'SN | HdS'SN | HdS-SN 9T0C -
HdS-SN | HdS-SN HdS-SN HdS-SN | HAS-SN | HAS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HASSN | HASSN | HASSN | HAS'SN | HdS-SN 1,T70C
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN [ HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HdSSN | HASSN | HdSSN | HASSN | HdS-SN 810C
d37dNVS 31vd dal lism
4 7T 09€°0 990 T 0G0 8¢00°0 9€0'0 17000 L7000°0 270000 090°0 950°0 ¥10°0 0670 ST00°0 17T 9%000°0 (8T0€ "AON) J91eM de] Joj 1SY Vd3
aN VT ¥S€E0 aN aN Ly’ 0 §.c00 aN aN G9700°0 L7000 N 3N V10 €6T°0 67700 77T SG100°0 (2T02 HOYVIN) J91em de] dJnN
aN aN aN aN aN N N aN aN aN G000 aN aN aN (0] L0 0T G000 10N 29 T+T 44D OV
: w_m_w_ v aN aN : W_W/_ v A w_m_w_ ; N Amw%ov : w_w_ v aN aN Aﬁ\wﬁ.ov : w_w/_ v : w_%_ v aN ¢9°0 SL°0 GL0 T00 €0TEC9 IVINNOZ JOOM
7/3w 7/3w /3w /3w 7/3w 7/3w 7/3w 7/3w
Qud (7/8w) (/8u) auoaz Qud (1/8u) auey auagjey (1/8u) au (71/8w) (p@3) auozuaq | sudzuaq | (7/3w) (1/8w) (/8u) (7/3w) (7/8w)
|[ouaydjAyrowiqg auazuaq ajeyydeu SouglAX | auazuag
Zuag|fQing | au01daYy uaqjAdoid | zuaqiAaing 1904021 | ydeujAylap auajeyyden aueyle [Ayrewn] | 1Ayrswiil | 39l auan|o] | susazueg
v'C |Adoidos] . IAUISIN-T . - e |ewoy 1Ay13
-09§ -u -u TT -C ololyIg-cT| -SE€T naa’

O0JIX3\ MaN ‘dnjjen
Aauyay dnjjey - Auedwo) wnajoi}dd uoyleie
eje( |eonfjeuy Jajempunoly) s||ap ealy 921n0S ¥ T-MO - C dl19el




Jwad Y40y Japun Sulusalos ajgeolidde si [aAs] SulU9aI0S plog

viovy

(LTOC Yyose) Jorem del Q3NN

(8T0C JoqwianoN) ajqe] Arewwing (1SY) [9A87 BulusaJ0S |UOISY Vd3
S|9AST JeUIWERIU0) WNWIXeN 29°THT Y40 OF
J91eM\ 011SBWO0Q 404 Spiepuils JaylQ (g ‘spiepuels yyesH uewnH (e

"SS9 J0 UONBIUBOUOD SAL |/BW 000 0T JO 4B PUNOIY 40} SPIBPURIS - E0TEC'9 OVIANN 0T D00M

SAUYVANVLS

spJepuels a|qedljdde ayl anoge sanjea 1uasaldal sanjea paysijysiy pue pjog

pazAjeue 10N = VN

paysiigeise 10N = IN
SNOILINI43A
J811] Jod swelsdl|[iw ul passaidxa san|eA ||y

7°0> 7> 0T0'0> 600 €0> €00 70> 90°0 200 8T°0 70> 700 .10 o€ L6°0 (01" €80 1€ L1/62/€0
70> 7> 0T0°0> 8600 9700 8€0°0 70> 890°0 G800 ST°0 70> 8€0°0 70 L'E 9€0 CcT 971’0 8¢ 11/12/90
70> 7> 0T0°0> ¢60°0 €0> 9€00 70> LS00 ¢80°0 ST°0 70> 6€0°0 770 T€ LE0 TT 440 6C 1/1/6T/60
10> 7> 0T0°0> 680°0 €0> €€0°0 70> 0> 8€0°0 TT7°0 70> 70> 200 6'C ¢T0 T 700 [43 11/90/2T SG-MO
10> 7> 0T0°0> G600 9700 6200 70> €.00 S90°0 LT°0 70> 10> €200 6'C €T°0 T €300 €€ 8T/02/20
10> 7> 0T0'0> 70 0€0> ¢e00 70> 7500 0070 LT°0 10> 10> €00 8'C 8T°0 cT 78070 8¢ 8T/80/S0
S0'0> g 0> 0T0°0> 860°0 ST°0> ¢e00 500> av0°'0 65900 G170 S0'0> S0°0> 8¢0°0 6'C 610 cl ,60°0 8¢ 8T1/8¢/80
S0'0> g 0> 00T'0> ,60°0 ST°0> 0€0°0 500> cv0'0 090°0 9T°0 500> S0'0> G700 g'c 610 CcT TT°0 Ge 8T/6C/T1
S0°0> g 0> 0T0°0> G700 ST°0> 0c0'0 S0°0> 7900 8800 €T°0 S0'0> 500> S0°0> 70 70 8€0 7200 9'8 LT/0€/€0
S0°0> g0> 0T0°0> €00 ST°0> ST0°0 500> €00 9,00 TT°0 S0'0> S0°0> S0°0> GT0 TT°0 S0 €00 14’ 11/12/90
500> g'0> 050°0> €e0'0 g1°0> 7100 S0°'0> c0'0 600 960°0 S0°'0> S0°0> S0'0> c1'0 960°0 970 GCc0'0 7’6 LT/61/60
70> 7> 0T0°0> 6200 £'0> ¢100 70> 7'0> Sv0'0 S¥0°0 7°0> 7°0> 7°0> 860°0 €80°0 [4°)0) 7200 17 LT/90/2T JG-MO
S0'0> 1,600 0T0°0> G700 9,000 G700 S0°'0> €€0°0 600 [4%0) 500> S0'0> S0'0> ¢1'0 0TT0 8S°0 SE0°0 4% 81/02/20
70> 7> 0T0°0> TEOO £0> 7700 70> 7'0> ¢t’0 TT7°0 70> 70> 7°0> ¢T'0 0TT0 960 0€0°0 (4% 8T/80/50
¢0'0> G800 0T0°0> G700 ¢900°0 G100 c0'0> ¢c00 980°0 [4%0) ¢0'0> ¢0'0> ¢0'0> ¢1'0 ¢T'0 LGS0 T7¥0°0 4% 8T1/8¢/80
¢0'0> < 0> T0°0> 0v0'0 90°0> ¥10°0 c0'0> 200 ¢80°0 [4%0) c0'0> ¢0'0> ¢0'0> 0T0 TT°0 150 7900 17 8T/6C/T1
VN VN 70> 8,00 VN E¥0°0 VN T€0 1C0 [4°50) VN 9T°0 [4'A0) 700> S100> €€0 600 .80 TT/€0/0T
S0°0> g0> 100> 7,00 ST1°0> S0'0> S0'0> 9€0 (44 850 S0'0> .10 8€'0 €.00 9T 70 ¢G0'0 .0 c1/€2/80
S0'0> g 0> 170°0> S0°'0> g1°0> S0°'0> S0'0> LC0 [40) 8170 S0'0> ¥1°0 8C0 S0'0> 77T 810 S0'0> 89°0 €1/91/60
T0°0> 7°0> T0°0> 770 £0°0> S70°0 T0°0> 8¢ 0 6T°0 LGS0 700> LT0 LT°0 900 €T S0 €20 Ly'0 ¥T/81/60
T0°0> 70> VN ¢100 €0°0> 700> T0°0> 620 cc0 70 70°0> TT°0 G60°0 S0°0 290 €600 7,00 9€0 GT/€2/80
T0°0> 70> VN 7¥0°0 €0°0> Gco'0 100> 110 ce0 89°0 70°0> 10 600 €700 G8°0 8C°0 770 €0 GT/62/0T
¢100 Ge0'0 VN ¢e00 7100 ¢100 70°0> €€0 8C°0 650 70°0> €10 S.00 7200 980°0 160 610 6€0 9T/10/€0
T0°0 170> VN 7G0°0 6¢0°0 Gc0'0 700> 8€0 T€0 S0 70°0> ¢10 7,00 Gc0'0 69°0 Gc'o0 G800 €0 9T/10/90
TT0°0 70> VN G800 c0'0 8¢0°0 T0°0> LEO 8¢°0 Ga'0 T0°0> c10 ¥90°0 LT00 180 6C°0 TT°0 8¢°0 9T/€T/60 i
8800°0 70> VN 8%0°0 G700 200 T0°0> GEO0 €€0 190 70°0> 10 900 ¥10°0 8.0 6C°0 c1'0 LC0 9T/9T/T1T IM
¢100 70> VN 9600 ¢c00 v¥0°0 T70°0> 620 LC0 650 70°0> €10 7900 Gc00 VT €90 8C0 8¢C0 LT/9T/€0
HdS-SN | HdS-SN HdS-SN HdS-SN | HAS-SN | HAS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HASSN | HASSN | HASSN | HAS'SN | HdS-SN /T0zZ Jauenp pug
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdSSN | HASSN | HASSN | HdSSN | HdS'SN | HdS-SN LTOC JduenQ pig
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HdSSN | HdSSN | HdSSN | HdS'SN | HdS-SN LTOC JauenQ iy
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HAS-SN | HdS'SN | HdS'SN | HdS'SN | HdS'SN | HdS-SN 8TO0cC J8uenQ 1sT
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HdS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS-SN | HdS-SN | HdS-SN | HdS-SN [ HdS-SN | HdS-SN 8T0¢ Jauen) pug
HdS-SN | HdS-SN HdS-SN HdS-SN | HAS-SN | HAS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HASSN | HASSN | HASSN | HASSN | HdS-SN 8T0C J8uenQ pig
HdS-SN | HdS-SN HdS-SN HdS-SN | HdS-SN | HAS'SN | HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN HdS-SN | HdS'SN | HASSN | HASSN | HdSSN | HASSN | HdS-SN 8TOC JauenQ Uiy
d37dNVS 31vd dal lism
4 7T 09€°0 990 T 0G0 8¢00°0 9€0'0 17000 L7000°0 270000 090°0 950°0 ¥10°0 0670 ST00°0 17T 9%000°0 (8T0€ "AON) J91eM de] Joj 1SY Vd3
aN VT ¥S€E0 aN aN Ly’ 0 §.c00 aN aN G9700°0 L7000 N 3N V10 €6T°0 67700 77T SG100°0 (2T02 HOYVIN) J91em de] dJnN
aN aN aN aN aN N N aN aN aN G000 aN aN aN (0] L0 0T G000 10N 29 T+T 44D OV
: w_m_w_ v aN aN : W_W/_ v A w_m_w_ ; N Amw%ov : w_w_ v aN aN Aﬁ\wﬁ.ov : w_w/_ v : w_%_ v aN ¢9°0 SL°0 GL0 T00 €0TEC9 IVINNOZ JOOM
7/3w 7/3w /3w /3w 7/3w 7/3w 7/3w 7/3w
Qud (7/8w) (/8u) auoaz Qud (1/8u) auey auagjey (1/8u) au (71/8w) (p@3) auozuaq | sudzuaq | (7/3w) (1/8w) (/8u) (7/3w) (7/8w)
|[ouaydjAyrowiqg auazuaq ajeyydeu SouglAX | auazuag
Zuag|fQing | au01daYy uaqjAdoid | zuaqiAaing 1904021 | ydeujAylap auajeyyden aueyle [Ayrewn] | 1Ayrswiil | 39l auan|o] | susazueg
v'C |Adoidos] . IAUISIN-T . - e |ewoy 1Ay13
-09§ -u -u TT -C ololyIg-cT| -SE€T naa’

O0JIX3\ MaN ‘dnjjen
Aauyay dnjjey - Auedwo) wnajoi}dd uoyleie
eje( |eonfjeuy Jajempunoly) s||ap ealy 921n0S ¥ T-MO - C dl19el




1407

"pa109]|00 sem guipeal ON ‘Aionooal aidwes oN - YN - °UN
uoljjiw Jad sued - wdd [9A8] PUNOJZ MOJB( 193} - |3qU

"po109]|00 sem Suipeal ON "Paleinles Sem [eAlalul - YN - "1VS

[Boug 8v®Al 8oy 6v@AL ¢S-09
0S¢ 1% 0S-8%
¥0c 1Bay Sr®AL 08 8V -9t
LS€ GoT 144" oY - v
88¢C GGg 8oy cv@dl VA% vv-cv
T€S LTTT 9'G6 €8¢ cr-ov
15 48] C6ET B0y 6E@AL B0y 8c@AL 1297 8oy L€@AL 8L0T OV -8¢
lcc 9.9 8G¢C SO0V 61797 T¢C z8ct 8¢ -9¢
G.S dN - °LVS 6€C 0TcT cect €G /dN-"1VS G697 9g€ - €

SL.T 708 0S6T 06€T a4} dN - °LVS €€ /0897 ve-ce
0see 896 0CoT octT €GET N - °LVS 80€T ce-0¢g
78.¢C 8oy Lz®dl Tt dN - °LVS 7897 0907 €08¢ 0.6 0€-8¢
€.6 6¢ 2Ss6 UN - °LVS €L67 LYTT UN - UN G596 8C-9¢C
08671 174% S69 GS6 067 8G1¢C 4N - 4N 6TTT 9c-v¢
0coc 918 66¢ Sov 86¢€ z'ce Zs GC1T vC¢-cc
00c¢ e€ve 0911 /8¢ €es 91Ty 9'6¢ 0817 ¢c-0c
ovc 89 0ScCT 0sc coL CST g'oc TELT 0C-8T
9ce G0¢ 6ETT L)€ ceee 9'ce 4N - 4N eveT 8T -97
Gc 16T 0sec €0¢e 668 9'¢cT 09T 9.6 9T - VT
A% g8 80%¢C 6'€9 g'o¢ v g've 1S6T ¥1-CT
L€ 8TT Svve 6°09 'L €C 8'0¢ v1ce ¢r-07
€g L'€cC SL.T 9'lcC 90 S0 €a 60¢ 0T-8
cc Z9 Tve 8'T¢ 00 G0 9y 699 8-9
1T 9'¢C 8'GT 7T 00 % 15074 6'GT 9-v
ot 90 6'vT 70T T0 99 G0 T'E v-cC
o171 90 €a 6'8 €0 €l ¢0 80 ¢-0
(wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (wdd) (1I8qy)
8G-MO LG-MO T-0LG ML €-69G ML C-69G M1 T-69S ML C-89G M1 T-89G ML yidaq |ensdiu|
a|dwes

092IXa|N MAN ‘dnjjen

Aauyay dnjjey) - Auedwo) wnajonad uoyjele
s)nsay 8ulU8a10S J10dep - € a|qel




Table 4 - Groundwater Field Measurements
Marathon Petroleum Company - Gallup Refinery
Gallup, New Mexico

Depth to Depth to Depth to Depth to Maximum Casing Screened
Well Date Groundwater | Groundwater SPH SPH Observed SPH Stickup Interval
ID (ft-BTOC)* | (ft-BTOC)®> | (ft-BTOC)® | (ft-BTOC)> (ft) ft- ABGL (ft - BTOC)
TK568-1 | 10/02/16 30.88 31.13 ND ND ND 2.00 25-40
TK568-2 | 10/02/16 28.03 29.01 ND ND ND 2.00 28-38
TK569-1 | 10/05/16 29.97 29.34 28.95 ND 1.02 2.50 25.5-40.5
TK569-2 | 10/05/16 29.95 29.72 29.65 29.65 0.30 2.00 28-38
TK569-3 | 10/02/16 28.36 28.60 28.35 ND 0.01 2.25 24.25-39.25
TK570-1 | 09/30/16 35.63 34.89 33.75 34.6 1.88 2.00 30-45
OW-57 10/01/16 21.62 21.72 ND ND ND 3.00 18-28
OwW-58 09/30/16 28.58 28.98 27.6 ND 0.98 1.67 39.67 - 49.67
Specific Dissolved Oxygen
Well Date Temperature Conductivity Oxygen pH Reduction
ID °c (uS/cm) (mg/L) Potential
TK568-1 | 10/02/16 13.4 1452 1.86 7.20 -103.9
TK568-2 | 10/02/16 13.3 1644 2.51 7.03 -65.6
TK569-1 | 10/05/16 14.7 1668 2.09 6.89 -105.9
TK569-2 | 10/05/16 15.0 1741 4.48 7.03 -28.0
TK569-3 | 10/02/16 135 1590 1.70 6.97 -110.1
TK570-1 | 09/30/16 Hydrocarbon was detected. Water quality measurements were not collected.
OW-57 10/01/16 14.7 1810 1.57 7.20 -38.8
OW-58 09/30/16 15.2 1907 1.95 7.02 -122.9

1 - Depth to groundwater and SPH taken prior to purge for sampling

2 - Depth to groundwater and SPH taken after well purged for sampling
ft - BTOC - feet below top of casing
ft - ABGL - feet above group level
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Table 6 - Groundwater Screening Levels
Marathon Petroleum Company - Gallup Refinery

Gallup, New Mexico

. EPA
Nevvvvg/'gé'co NMEDTap | NMED | Screening EPA oL
Water TapW_key | Levels.Tap | TapW_key
Standards
Water

Metals (ug/l) TOTAL
Antimony - 7.26 n 7.80 n 6
Arsenic 100 0.86 c 0.05 c 10
Barium - 3280 n 3800 n 2000
Beryllium - 12.40 n 25 n 4
Cadmium - 6.24 n 9.20 n 5
Chromium 50 5.70 c 22000 n -
Cobalt - - - 6.00 n -
Cyanide 200 1.46 n 1.50 n 200
Iron 13800 n 14000 n -
Lead 50 - - 15 L 15
Manganese 2020 n 430 n -
Mercury 2 0.63 n 0.63 n 2
Nickel - 372 n 200 n -
Selenium 50 98.7 n 100 n 50
Silver 50 81.2 n 94 n -
Vanadium - 63.1 n 86 n -
Zinc 10000 5960 n 6000 n -
Chloride 250000 - - - - -
Fluoride 1600 1180 n 800 n 4000
Sulfate 600000 - - - - -
Metals (ug/1) DISSOLVED
Antimony (D) - 7.26 n 7.80 n 6
Arsenic (D) 100 0.86 c 0.05 C 10
Barium (D) 1000 3280.00 n 3800 n 2000
Beryllium (D) - 12.40 n 25 n 4
Cadmium (D) 10 6.24 n 9.20 n 5
Chromium (D) 50 5.70 c 22000 n -
Cobalt (D) 50 - - 6 n -
Cyanide (D) 200 1.46 n 1.50 n 200
Iron (D) 1000 13800.00 n 15 L -
Lead (D) 50 - - 430 n 15
Manganese (D) 200 2020.00 n 200 n -
Nickel (D) - 372 n 100 n -
Selenium (D) 50 98.7 n 94 n 50
Silver (D) 50 81.2 n 86 n -
Vanadium (D) - 63.1 n 6000 n -
Zinc (D) 10000 5960 n n -
Volatiles (ug/1)
1,1,1,2-Tetrachloroethane - 5.74 c 0.57 c -
1,1,1-Trichloroethane 60 8003 n 8000 n 200
1,1,2,2-Tetrachloroethane 10 0.76 c 0.076 c -
1,1,2-Trichloroethane 10 0.41 c 0.28 c** 5
1,1-Dichloroethane 25 27.5 c 2.80 C -
1,1-Dichloroethene 5 284 n 280 7
1,1-Dichloropropene - - - - -
1,2,3-Trichlorobenzene - - - 7 -
1,2,3-Trichloropropane - 0.01 c 0.00075 -
1,2,4-Trichlorobenzene (V) - 3.98 c 1.20 c** 70
1,2,4-Trimethylbenzene - - - 56 n -
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Table 6 - Groundwater Screening Levels
Marathon Petroleum Company - Gallup Refinery
Gallup, New Mexico

. EPA
Nevvvvg/'gé'co NMEDTap | NMED | Screening EPA oL
Water TapW_key | Levels.Tap | TapW_key
Standards
Water

1,2-Dibromo-3-chloropropane - 0.00 c 0.00033 0.2
1,2-Dibromoethane (EDB) 0.1 0.07 c 0.0075 0.05
1,2-Dichlorobenzene (V) - 302 n 300 600
1,2-Dichloroethane (EDC) 10 1.71 c 0.17 c* 5
1,2-Dichloropropane - 4.38 c 0.85 c* 5
1,3,5-Trimethylbenzene - - - 60 n -
1,3-Dichlorobenzene (V) - - - - - -
1,3-Dichloropropane - - - 370 n -
1,4-Dichlorobenzene (V) - 4.82 c 0.48 C 75
1-Methylnaphthalene (V) - - - 1.10 c -
2,2-Dichloropropane - - - - - -
2-Butanone - 5565 n 5600 n -
2-Chlorotoluene - - - 240 n -
2-Hexanone - - - 38 - -
2-Methylnaphthalene (V) - - - 36 n -
4-Chlorotoluene - - - 250 n -
4-Isopropyltoluene - - - - - -
4-Methyl-2-pentanone - - - - - -
Acetone - 14100 n 14000 n -
Benzene 10 4.55 c 0.46 c* 5
Bromobenzene - - - 62 n -
Bromodichloromethane - 1.34 c 0.13 C -
Bromoform - - - 3.30 c* -
Bromomethane - 7.54 n 7.50 n -
Carbon disulfide - 810 n 810 n -
Carbon Tetrachloride 10 4.55 c 0.46 C 5
Chlorobenzene - 77.6 n 78.00 n 100
Chloroethane - 20857 - - - -
Chloroform 100 2.29 c 0.22 C -
Chloromethane - 20.3 c 190.00 n -
cis-1,2-DCE - 36.5 n 36 n 70
cis-1,3-Dichloropropene - 4,71 c 0.47 c -
Dibromochloromethane - 1.68 c 0.87 c -
Dibromomethane - - - 8.30 n -
Dichlorodifluoromethane - 197 n 200 n -
Ethylbenzene 750 15.0 c 1.50 c 700
Hexachlorobutadiene (V) - 1.39 c 0.14 c* -
Isopropylbenzene - 447 n 450 n -
Methyl tert-butyl ether (MTBE) - 143 c 14 c -
Methylene Chloride 100 106 c 11 c** 5
Naphthalene (V) - 1.65 c 0.17 c* -
n-Butylbenzene - - - 1000 - -
n-Propylbenzene - - - 660 - -
sec-Butylbenzene - - - 2000 - -
Styrene - 1205 n 1200 n 100
tert-Butylbenzene - - - - - -
Tetrachloroethene (PCE) 20 40.3 c 11 C** 5
Toluene 750 1093.2 n 1100 n 1000
trans-1,2-DCE - 93.2 n 360 n 100
trans-1,3-Dichloropropene - 4,71 c 0.47 c* -
Trichloroethene (TCE) 100 2.59 c 0.49 Cc** 5
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Table 6 - Groundwater Screening Levels
Marathon Petroleum Company - Gallup Refinery
Gallup, New Mexico

New Mexico EPA_
WOCC NMED Tap NMED Screening EPA MCL
Water TapW_key | Levels.Tap | TapW_key
Standards
Water

Trichlorofluoromethane - 1137 5200 -
Vinyl chloride 1 0.32 0.019 2
Xylenes, Total 620 193 190 10000
Semi-volatiles (ug/1)
1,2,4-Trichlorobenzene - 4.0 1.2 C 70
1,2-Dichlorobenzene - 302 300 n 600
1,3-Dichlorobenzene - - - - - -
1,4-Dichlorobenzene - 4.82 c 0.48 c 75
1-Methylnaphthalene - - - 1.10 c -
2,4,5-Trichlorophenol - 1166 n 1200 n -
2,4,6-Trichlorophenol - 11.9 n 4.10 c** -
2,4-Dichlorophenol - 45.3 n 46 n -
2,4-Dimethylphenol - 353.9 n 360 n -
2,4-Dinitrophenol - 38.7 n 39 n -
2,4-Dinitrotoluene - 2.37 c 0.24 c -
2,6-Dinitrotoluene - 0.49 c 0.049 c -
2-Chloronaphthalene - 733 n 750 n -
2-Chlorophenol - 91.0 n 91 n -
2-Methylnaphthalene - - - 36 n -
2-Methylphenol - - - 930 n -
2-Nitroaniline - - - 190 n -
2-Nitrophenol - - - - - -
3,3 -Dichlorobenzidine - 1.25 c 0.13 c -
3+4-Methylphenol - - - 930 n -
3-Nitroaniline - - - - - -
4,6-Dinitro-2-methylphenol - 1.52 n - - -
4-Bromophenyl phenyl ether - - - - - -
4-Chloro-3-methylphenol - - - - - -
4-Chloroaniline - - - 0.37 c -
4-Chlorophenyl phenyl ether - - - - - -
4-Nitroaniline - - - 3.80 c* -
4-Nitrophenol - - - - - -
Acenaphthene - 535 n 530 n -
Acenaphthylene - - - - - -
Aniline - - - 13 c* -
Anthracene - 1721 n 1800 n -
Azobenzene - - - 0.12 c -
Benz(a)anthracene - 0.12 c 0.03 c -
Benzo(a)pyrene 0.7 0.25 c 0.025 C 0.2
Benzo(b)fluoranthene - 0.34 c 0.25 c -
Benzo(g,h,i)perylene - - - - - -
Benzo(k)fluoranthene - 3.43 c 2.50 c -
Benzoic acid - - - 75000 n -
Benzyl alcohol - - - 2000 n -
Bis(2-chloroethoxy)methane - - - 59 n -
Bis(2-chloroethyl)ether - 0.14 c 0.014 c -
Bis(2-chloroisopropyl)ether - 9.81 c - - -
Bis(2-ethylhexyl)phthalate - 55.6 c 5.60 c* 6
Butyl benzyl phthalate - - - 16 c -
Carbazole - - - - - -
Chrysene - 34.3 c 25.00 c -
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Table 6 - Groundwater Screening Levels
Marathon Petroleum Company - Gallup Refinery
Gallup, New Mexico

. EPA
Nevvvvg/'gé'co NMEDTap | NMED | Screening EPA oL
Water TapW_key | Levels.Tap | TapW_key
Standards
Water

Dibenz(a,h)anthracene - 0.03 c 0.025 c -
Dibenzofuran - - - 7.90 - -
Diethyl phthalate - 14801 n 15000 n -
Dimethyl phthalate - - - - - -
Di-n-butyl phthalate - 885 n - - -
Di-n-octyl ph