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Dear Mr. Kieling:

Western Refining Southwest, Inc. - Bloomfield Refinery (Western) has prepared the following
responses to comments recelved from the New Mexico Env:ronment Department (NMED) in a
letter dated June 21, 2011 (shown below in italics). ~

NMED Comment No. 1- Section 1 (Introduction), pages 1:

Western's Statement: "[pjroducts produced at the refinery included gasoline, diesel fuels, jet
fuels, kerosene, propane, butane, naphtha, residual fuel, fuel oils, and LPG."

'NMED's Commient:_ In future documents provide a list of acronyms for all acronyms included in
the document 'In addition, spel/ out the acronym when it first appears in the document No
revision is necessary .

Western’s 'Respon_se;to ‘C_ommev.nt! No. 1: None required. -

' NMED Comment No. 2 - Sections 2.1 (SWmU No.7 Raw Water Ponds), 7.1 (SWMU No.7
Raw Water Ponds), and 7. 4 (Recommendatlons), SWMU No.7, pages 3-5, 39-40, and 43:

'NMED’s Comment: Western discusses.the background and history of SWMU No.7 and
includes information. about a Closure Report approved by the New Mexico Oil Conservation
~ Division (OCD). However, Western did not md/cate that the investigation of the Raw Water
Ponds has been deferred ’ :

Section 7.1 discusses the conclusrons from the /nvest/gat/on and Sect/on 7.4 descr/bes the
recommendations from the /nvest/gat/on These Sections do not mention that the Raw Water
Ponds were not investigated. Western must submit replacement pages that revise the last
paragraph of Section 7.1 and the first paragraph of Section 7.4 to include a statement that the
Raw Water Ponds were not /nvest/gated but W/II be addressed after use of the ponds is
discontinued. = . S R - : :
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Western’s Response to Comment No. 2: The text in Sections 7.1 and 7.4 has been
revised to note the fact that the investigation of the Raw Water Ponds has been deferred
until after use of the ponds is discontinued. A copy of a redline-strikeout version of the
changes is enclosed, along with replacement pages. In addition, an updated pdf file of
the entire document is enclosed.

NMED Comment No. 3. - Section 2.2 (SWMU No. 10 Fire Training Area), page 6:

Western's Statement: '[t]he Fire Training Area, which has been identified as SWMU No. 10, is
located immediately east of the Raw Water Ponds (Figure 2). It covers a small area
approximately 160 wide by 250 long, with a surface drainage ditch along the west side that
appears to catch any runoff from the area. The ditch flows into a small depress:on at the
northern end of the Fire Training Area.”

NMED's Comment: In future reports indicate the units of measure for all dimensions reported
(i.e., 160 feet wide by 250 feet long). No revision is necessary.

Western Response to Comment No. 3: None required.

NMED Comment No. 4. - Section 2.2 (SWMU No. 10 Fire Training Area), page 6:

Western's Statement: '[tlhe pipelines and training props are shown on Figure 4. Some of the
props included above ground open top metal tanks where the liquid fuels (gas and diesel) were
allowed to pool to support the training fire."

NMED's Comment: In the response letter, provide the dimensions for the props described in
the statement above. In future reports, provide dimensions for site features, where appropriate. .
No revision is necessary. -

Western’s Response to Comment No. 4: The fire fighting training stations are
arranged in two rows running north-south. Along the west row there are five training
stations (refer to Figure 4 of the Group 4 Investigation Work Plan). The east row
includes five additional liquid fueled training stations and one LPG training station. Each
station was designed to replicate a specific scenario that potentially would be faced in
the event of an on-site fire at the Refinery. Most of the props at each training station are
designed for flame deflection, thus providing an opportunity for a real-life training
experience in Refinery fire-fighting. It should be noted that the majority of liquid fuels are
combusted during training exercise.

West Row of Training Stations

The west row of training stations includes three LPG training station and two liquid
fueling training stations. The LPG training stations, located along the south end of the
west row, were designed specifically to deflect flames and therefore replicate a potential
real-life fire fighting event. These three LPG training stations do not include areas where
fuels would pond.

The northern most liquid fueled training station located along the west row also was
constructed to replicate flame deflection. This particular station includes an elevated
catwalk area where piping and a horizontal vessel is positioned, providing experience in
fighting fires at locations other than ground level. The vessel is not used to pond fuel,
but rather provides additional complexity for flame deflection for training purposes. This



northwestern most training station does not include a containment area where fuels
would pond.

The second liquid fueled training station located along the west row includes a round
metal containment basin within which a vertical and horizontal vessel is located. The
vessels are used to replicate the effects of flames from a vessel in the event of a fire.
Any fuels directed to these vessels during a training exercise are either completely
combusted or are rinsed out during the fire-fighting exercise and contained within the
circular containment area. The round containment area is approximately 29 feet in
diameter and is constructed with 16-inch tall sidewalls.

East Row of Training Stations

The east row of training stations consists of five liquid fueled training stations and one
LPG training station.

The northern most training station along the east row consists of two vertical towers, two
vessels, two exchangers, one horizontal vessel, ancillary pumps and piping. All the
props are located on a 36-foot square concrete pad constructed with an 11-inch tall
concrete berm around the perimeter. The props were used as flame deflection tools to
replicate a real-life fire event. The concrete containment was constructed to contain
excess fuels and water during fire-fighting exercises.

The LPG training station is located south of the 36-foot square training station. The LPG
training station was designed to help personnel perfect single-person fire fighting
techniques.

South of the LPG training station there is a metal constructed training prop that includes
a trough area where liquids could pond. This trough was approximately 33 inches by 19
inches by 14 inches deep.

The remaining three liquid fueled training stations located along the.east row are
concrete-constructed containment areas. One of the containment areas is
approximately 7 feet square and constructed with a 6-inch tall concrete berm along the
perimeter. The other area is approximately 4 feet square constructed with a 7-inch tall
berm around the perimeter. The third area is in the shape of a cross, each extension of
the cross shape being approximately 10 feet long by 4 feet wide. The cross shape is
construed with a concrete berm that is approximately 15-inches tall.

NMED Comment No. § - Section 2.2 (SWMU No. 10 Fire Training Area), page 6:

Western's Statement: "[tjwo borings (B-7 and B-9) were placed along the west side in the
drainage ditch and the other two borings (B-8 and B-10) were located along the center of the
area (Figure 4)." .

NMED's Comment: In future reports, describe the sampling methods used when discussing
past sampling. No revision is necessary. :

Western’s Response to Comment No. 5: None requiréd.

NMED Comment No. 6 - Section 2.2 (SWMU No. 10 Fire Training Area), page 7:

Western' Statement: "[t]he spent catalyst, fines, and elemental sulfur was placed in lifts and
covered with clean soil."




NMED's Comment: Providé the source of the clean soil in the response letter. No revision is
necessary.

Western’s Response to Comment No. 6: For clarification, Western notes that the
referenced text is actually from Section 2.3 (SWMU No. 16 Active Landfill). The source
of the “clean soil” is from on-site. Prior to placement of the material in the landfill, the
surface soils were excavated and stockpiled to be used as future cover material.

NMED’s Comment No. 7 - Section 3.3 (Collection and Managemeht of Investigation
Derived Waste), page 10 and Appendlx B (Field Methods), Management of Investigation
Derived Waste, page B-3-4:

NMED's Comment: Section 3.3 and Appendix B do not discuss the disposal location for the
remediation related soils stored in the 55-gallon drums. In the response letter, identify where
these soils were disposed. Western also does not report soil and purge/decontamination water
volumes. In the response letter, provide the waste volumes. This information must be included
in future documents. No revision is required.

Western’s Response to Comment No. 7: The soils generated during the investigation
(approximately 1,500 pounds or approximately 0.75 cubic yards) were disposed off-site
at the Painted Desert Landfill in Joseph City, AZ. The volume of purge water generated
was less than one 55-gallon drum, which was disposed in the wastewater treatment
system up-stream of the API Separator

NMED’s Comment No. 8 - Section 4.3 (Exploratory Drilling Investigations, Soil Sampling
and Boring Abandonment), SWMU No. 10 - Fire Training Area, pages 17-18:

NMED's Comment: There is a typographical error in Section 4.3 under SWMU 10-5, 10-6, and
10-7 where "gravelly” is misspelled. No revision is necessary.

Western’s Response to Comment No. 8: None required.

- NMED's Comment No. 9 - Section 4.3 (Exploratory Drilling Investigations, Soil Sampling
and Boring Abandonment), SWMU No. 16 - Active Landfill, page 22:

NMED's Comment: Western discusses the collection of extra samples (SWMU 16-1-N, SWMU
16-1-E, SWMU 16-1-W, and SWMU 16-1-S) in Section 4.3 but do not provide an explanation for
the collection of the samples. In addition, sample SWMU 16-1-W (1.5-2 feet) detected
elemental sulfur and odor below a depth of one foot, but the boring was not advanced to greater
depths. In the response letter, explain the reason for the collection of the extra samples and
why soil boring SWMU 1 6-1-W was not advanced below a depth of two feet. No revision is
required.

Western’s Response to Comment No. 9: The purpose for the extra samples is
discussed in the Section 7.3 of the Investigation Report, “The detection of petroleum
hydrocarbons in the upper two feet in boring SWMU 16-1 lead to the installation of four
additional borings (SWMU 16-1-N, SWMU 16-1-E, SWMU 16-1-S, and SWMU 16-1-W)
surrounding SWMU 16-1 in a effort to define the petroleum hydrocarbons.” Soil boring
SWMU 16-1-W was not advanced below two feet because the purpose of this boring




- was to evaluate the lateral extent of petroleum hydrocarbons detected in the upper two
feet in SWMU 16-1. In addition, the vertical extent of sulfur had already been
documented in adjacent boring SWMU 16-1.

NMED’s Comment No. 10 - Section 5 (Regulatory Criteria), pages 27-29:

NMED's Comment: Refer to the regulatory criteria comments in NMED's Approval with
Modifications to the Group 2 and Group 3 Investigation Reports. Comments on Section 5 were
not included in this approval unless deemed necessary. Apply the regulatory criteria changes to
future submittals. No response is necessary.

Western’s Response to Comment No. 10: None required.

NMED’s Comment No. 11 - Section 6.1 (Soil Sampling Chemical Analytical Results),
SWMU No. 10 and 16, Section 7.2 (SWMU No. 10 Fire Training Area), and Section 7.3
(SWMU No. 16 Active Landfill):

NMED's Comment: Throughout the Report, Western indicates that chloromethane was
detected and that the detections are a result of laboratory contamination. Tables 5and 6
contain bolded acetone results, indicating concentrations above screening levels, however, the
text does not discuss the possible source of acetone (e.g., possible laboratory contaminant).
NMED notes that Appendix F (Quality Assurance/Quality Control), Section 2.4.1 (Method
Blank), bullet 3 states, "Acetone, Methylene Chloride, and Chloromethane were detected in
numerous analytical field samples at low concentrations. The associated field sample
detections were most likely the result of laboratory contamination.” Discuss all possible
laboratory contaminants in future documents, if detected, and discuss the reported
concentrations relative to those detected in the laboratory or field blank samples.

Western’s Response to Comment No. 11: None required but it is noted that the
bolded values for acetone only denote “detected” concentrations and not concentrations
above the screening levels, which are indicated with yellow highlighting.

NMED’s Comment No. 12 - Section 6.2 (Groundwater Sampling Chemical Analytical
Results), SWMU No. 10, page 36:

Western's Statement: "[tlhe screening level used for TPH in Table 9 is based on a petroleum
product type of diesel #2/crankcase oil because the only sample that had a detected result for
DRO or MRO was-at SWMU No. 10, where primarily diesel fuel was used." »

NMED's Comment: The statement above contradicts Section 5, page 29, paragraph 1, where
Western states, "[t]hese soil TPH screening levels for ‘unknown oil" have conservatively been
applied to all soil analytical results for all three SWMUs even though the hydrocarbon source at
SWMU No. 10 is known to be predominantly diesel, which could potentially support a higher
screening level." Table 9 applies the screening level for the diesel #2/crankcase oil. Explain -
this discrepancy in the response letter. Correct this discrepancy and prowde a replacement
page for page 29, Section 5.

Western’s Response to Comment No. 12: The text in Section 5 referenced by NMED
refers to the soil screening levels, while the discussion in Section 6.2 is explaining the
groundwater screening levels for TPH. In fact, the discussion in Section 5 notes the fact




that diesel was the predominant potential source of TPH at SWMU No. 10, which is
consistent with the discussion in Section 6.2 where the diesel #2/crankcase oil screening
level is selected for groundwater. There is no discrepancy and no replacement pages
are necessary. ‘

NMED’s Comment No. 13 - Section 7.3 (SWMU No. 16 Active Lahdfiil), pagé 41

Western's Statement: Five soil borings (SWMU 16-1, SWMU 16-2, SWMU 16-3, SWMU 16-4,
and SWMU 16-5) were completed within the footprint of the former "Active Landfill" as described -
in the investigation work plan. The detection of petroleum hydrocarbons in the upper two feet in
boring SWMU 16-1 led to the installation of four additional borings (SWMU 16-1 N, SWMU 16-1-
E, SWMU 16-1-S, and SWMU 16-1- VlO surrounding SWMU 16-1 in an effort to define the -
petroleum hydrocarbons (Figure 14)."

NMED's Comment: The above paragraph indicates that four additional borings (SWMU 16-1
N, SWMU 16-1-E, SWMU 16-1-S, and SWMU 16-1-W) were installed in an effort to define the
extent of petroleum hydrocarbon contamination. The discussion provided in Section 3.1 (Soil
Boring, Monitoring Well installation, and Sample Collection), page 9 and Section 4.3
(Exploratory Dirilling Investigations, Soil Sampling and Boring Abandonment), page 22, under
Active Landfill (SWMU No. 16) does not mention the detection of petroleum contamination,
rather both sections discuss the detection of elemental sulfur. Western must explain this
discrepancy in the response lefter and submit corrected replacement pages accordingly (e.g.,
replacement page for Section 7.3).

Western’s Response to Comment No. 13: Section 3.1 is included to discuss the
“Scope of Activities”, as explained in the first sentence of this section, “This section
presents a brief summary of the sample collection activities completed at each SWMU.”
The physical presence of process catalyst and elemental sulfur is noted but this section
does not include a discussion on the chemical analyses. Similarly, Section 4.3 does not
discuss the chemical analyses but rather as noted in the first paragraph, “This
subsection provides a description of surface and subsurface investigations to locate
potential impacts to soils and also the potential for deeper soil impacts to have migrated
vertically to the underlying groundwater. This includes soil field screening results, soil
sampling intervals and methods for detection of surface and subsurface impacts in
soils.” The presence of elemental sulfur is discussed as part of the field screening
results; there is no discussion on the chemical analyses.

There is no discrepancy in Sections 3.1 or 4.3. The discussion on the chemical
analyses is included in Sections 6.1 and 7.3. No replacement pages are necessary.

NMED Comment No. 14 - Section 7.4 (Recommendations), SWMU No.7, page 43:

Western's Statement: '[t]he investigation at SWMU No.7 appears to have identified historical
impacts from the operation of the Former South Evaporation Pond in the area of boring SWMU
7-1. This is demonstrated by the detection of mercury and benzo(a)pyrene above the
residential screening levels in a single sample [SWMU 7-1 (4-5')]. A risk assessment should be
performed for these two constituents to determine what, if any, additional actions are necessary.
Cobalt was similarly detected in a single sample and should also be evaluated in the risk
assessment. Site specific-soil background concentrations should be established for arsen/c and
other naturally occurring constituents of interest.”




NMED's Comment: Upon completion of the background study, Western must evaluate
cumulative risk and conduct a risk assessment that includes all contaminants, defined in Section
111.B of the July 27, 2007 Order, detected at concentrations greater than background levels. No
revision is necessary.

Western’s Response to Comment No. 14: None required.

NMED Comment No. 15 - Tablé 5 (SWMU 7 Soil Analytical Results Summary), Table 6
(SWMU No. 10 Soil Analytical Results Summary), Table 7 (SWMU16 Soil Analytical
Results Summary), and Table 9 (Groundwater Analytical Results Summary):

NMED's Comment: The tables contain bolded text, bolded text highlighted in yellow, and text
highlighted in green. The footnotes define the bolded text highlighted in yellow but do not define
the bolded text or text with green highlight. Define the bolded text and text with green highlight
in the response letter. The bolded text as well as text with other highlighting must be defined in -
future documents. No revision is necessary. -

Western’s Response to Comment No. 15: A bold font was used to help distinguish
between detected and non-detect results. A green font was used to help identify those
samples collected below depths of 10 feet. -

NMED Comment No. 16 - Table 5 (SWMU 7 Soil Analytical Results Summary), Table 6
(SWMU No. 10 Soil Analytical Results Summary), and Table 7 (SWMU 16 Soil Analytlcal
- Results Summary):

NMED's Comment: NMED's Approvals with Modifications for the Group 2 and Group 3
Investigation Reports discuss applying the chromium Ill Residential and Industrial value rather
than chromium VI value. Western must apply the chromium VI standard unless an explanation
is provided for using the chromium Il value. This applies to all future documents.

Western’s Response to Comment No. 16:Chromium VI screening levels will be used
in future documents unless an explanation is provided for using the chromium Ill values.

NMED Comment No. 17 - Table 8 (Groundwater Screening Levels):

NMED's Comment: See Comments 2 and 7 of NMED's June 21, 2011 Approval with ,
Modifications Group 3 Investigation Report, which address the changes that must be app//ed to
Table 8.

Western’s Response to Comment No. 17: Western used the EPA RSLs as specified
in the Order issued by NMED on July 27, 2007, including adjusting the soil RSLs to a
risk level of 1.0E-05 as per the Order. In future documents, Western will use the NMED
Tap Water Levels where available and will adjust any EPA water RSLs used to a risk
level of 1.0 E-05.

NMED Comment No. 18 - Figures 6 (Cross Section A-A', West to East) and 7 (Cross
Section B-B’, North to South):



NMED's Comment: Figures 6 and 7 contain the cross sections utilizing the logs of selected
monitoring and recovery wells at the facility, but the figures do not show all information for all the
wells (e.g., screened intervals). Figure 6 does not depict the screened intervals for wells MW-3,
MW-40, MW-41, and RW-42. Figure 7 does not include the screened intervals for MW1, MW-3,
and MW-5. Revise the figures to include the screened intervals for all wells in future reports.

No revision is necessary.

Western’s Response to Comment No. 18: The screen intervals were not included on
these cross-sections because the drillers logs do not indicate the screen intervals, thus
the information is not available to include on the cross-sections.

NMED Comment No. 19 - Figures 9 through 22 (Detected Contaminant Soil Maps):

NMED's Comment: Figures 9 through 22 depict the results of the detected contaminants for
SWMUs 7, 10, and 16. According to the legend, the red underlined values depict the
concentrations that exceed the screening levels. On Figures 9, and 13 through 21 there are
several concentrations that exceed the screening levels but are not underlined in red. Explain
why the detections were not underlined in the response letter. If SSLs exceedences are
highlighted this way in future figures, replace the example value with the screening level. .

Western’s Response to Comment No. 19: A review of the referenced figures
indicates that Figures 14, 15, 17, 19, and 21 are correct. For some of the constituents
(e.g., naphthalene), the results are reported under methods 8260 as a volatile organic
‘and 8270 as a semi-volatile. For these constituents, the highest reported result is
posted on the associated figure. NMED did not specify to provide replacement figures,
_but they are enclosed for Figures 9, 13, 16, 18, and 20. The revised report pdf file also
contains the revised figures.

Figure 9: The result of 3.7 mg/kg for 16-3 (1.5-2’) was underlined but it should not have
been underlined as the applicable screening level in Table 7 for arsenic is 3.9 mg/kg. In
addition, the arsenic result for sample 16-1 (18-22’) is underlined on Figure 9, but the
original Table 7 result was not highlighted to indicate an exceedance of the respective
screening level. Table 7 has been revised and is enclosed.

Figure 13: The result of 0.055 mg/kg for sample 16-1 (2-4’) was not underlined but
should be underlined. This has been corrected.

Figure 16: The result for manganese for sample 16-5 (12-14’) was shown as 50 mg/kg
but has been corrected to 56 mg/kg (it is underlined).

Figure 18: The result for 1,3,5-trimethlybenzene for sample 16-5 (12-14’) was shown as
2.8 mg/kg, but it has been corrected to 2.6 mg/kg (it is underlined).

Figure 20: The values for 2-methylnaphthalene at sample location 16-2 have been
corrected to match the values posted in Table 7. This results in none of the values at
location 16-2 exceeding the screening levels.

NMED Comment No. 20 - Appendix D (Site-Specific Dilution/Attenuation Factor
Calculations), page 2: ‘
NMED'’s Comment: Western incorrectly references the source of the climate data. The data
was obtained from the National Oceanic and Atmospheric Administration (NOAA). Correct the
reference in future documents. No revision is necessary.
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Western's Response to Comment No. 20: None required.

If you have questions regarding the above responses or the enclosures, please contact me at
(505) 632-4171.

Sincerely,

j%l Qo(zwécbu

p.p. James R. Schmaltz
Health, Safety, Environmental, and Regulatory Dlrector
Western Refining Southwest, Inc. - Bloomfield Refinery

Enclosures

cc: Dave Cobrain - NMED HWB
Leona Tsinnajinnie — NMED HWB
Carl Chavez - NMOCD
Allen Hains — Western Refining El Paso



Section 7
Conclusions and Recommendations

This section summarizes and provides an evaluation 01; the impacts as shown in field screening
data and analytical data. The investigation of soils and groundwater was conducted at the
SWMU No..7 Raw Water Ponds, SWMU No. 10 Fire Training Area, and SWMU No. 16 Active
Landfill to determine and evaluate the presence, nature, extent,' fate, and transport of
contaminants. To accomplish this objective, soil borings and monitoring wells were installed to
allow the collection of and chemical analysis of soil and groundwater samples as discussed in
Sections 4 and 6, respectively. An evaluation of the results of both field screening and the

laboratory analyses follows for each SWMU.

7.1 SWMU No. 7 Raw Water Ponds

The analyses of soil samples from the southern portion SWMU No. 7 indicate the presence of
four constituents (arsenic, cobalt, mercury, and benzo(a)pyrene) at concentrations above their
respective residential screening levels. it is noted that the northern portion of SWMU No. 7,
which lies beneath the current location of the raw water ponds, was not invéstigated at this time
because the ponds are still in use. Arsenic was detected above the residential screening level
of O..148 mg/kg in soil samples from each of the three soils borings completed at SWMU No. 7;
however, the arsenic concentrations are generally low and ranged from <2.5 to 4.1 mg/kg
(Figure 9). Site-specific background concentfations have not yet been determined for arsenic
but the values reported at SWMU No. 7 should be compared to background prior to making any

conclusions regarding the presence of arsenic at this SWMU.

Cobalt was detected in a single sample [SWMU 7-2 (10-12’)] above the residential screening
level of 5.51 mg/kg with a.concentration of 7.1 mg/kg (Figure 10). This sample was collected
from a high plastic, stiff clay without any field evidence (e.g.,' staining, odor, elevated PID
reading) of impacts. The two overlying samples collected from depths of 5.75-7" and 7-8’
reported cobalt concentrationé of 2.7 and 1.3 mg/kg, respectively. It appears that the single
detection of cobalt above the screening level may not be representative of cobalt concentrations
in soils across SWMU No. 7 and further evaluation in a risk assessment should be performed

prior to conducting remediation based on this single detection.

Mercury and benzo(a)pyrene were detected above the residential screening levels in a single

sample [SWMU 7-1 (4-5’)]. Mercury was reported at a concentration of 0.64 mg/kg vs.a
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screening level of 0.33 mg/kg and Benzo(a)pyrene was found to be present at a concentration
of 1.3 mg/kg vs. the screening level of 0.48 mg/kg (Figures 11 and 12). Field screening of this
sample indicated a slightly elevated PID reading (9.5 ppm vs. 3.0 ppm for overlying intervals)
and black stains with a hydrocarbon odor. The sample collected from directly beneath this
sample at a depth of 5-7’ did.not contain any constituents at concentrations above their
respective screening levels except arsenic, which was detected at only 3.1 mg/kg. This boring
(SWMU 7-1) is located close to the inlet pipe for the former South Evaporation Pond and it is
possible that the elevated readings of mercury and benz(a)pyrene may be associated with
historic operations of the evaporation pond. Similar to the detection of cobalt at a single
location, an evaluation under a risk assessment (e.g., calculation of a representative

concentration) should be considered prior to concluding what, if any, actions are warranted.

Groundwater samples were not collected at SWMU No. 7 because none of the soil borings
encountered groundwater. As per the investigation work plan, no permanent monitoring wells
were planned for this SWMU and groundwater samples only would have been collected if the

soil borings were drilled to depths sufficient to encounter groundwater.

7.2 SWMU No. 10 Fire Training Area

Three constituents (arsenic, chloromethane, and diesel range organics) were detected at
concentrations above their respective residential screening levels in the soil samples collected
at SWMU No. 10. Arsenic was found above the screening level in one sample at a
concentration 2.7 mg/kg. This is a similarly low concentration of arsenic as found at SWMU No.
7 and should also be evaluated in comparison to a site-specific background concentration.
Chloromethane was detected at a concentration of 0.075 mg/kg in sample SWMU 10-9 (16-18),
which was collected at the top of saturation (Figure 13). This concentration slightly exceeds the
résidential screening level of 0.047 mg/kg and there is no field evidence of impacts in this
sample or any of the overlying soils. Chloromethane was also detected in the surface sample
collected from boring SWMU 10-9 at 0-0.5" but was non-detect at 1.5-2". Chloromethane was
not detected in the groundwater samples collected from nearby MW-67 and its presence in the
soil analyses is attributéd to laboratory contamination as described in the laboratory case
narratives and the data validation in Appendix F.

Diesel range organics were detected in three samples at concentrations exceeding the
screening levels at boring location SWMU 10-8 (Figure 14). The concentration at 0-0.5’ was
2,800 mg/kg and it increased to 3,200 mg/kg at 1.5-2’ but decreased to 1,400 mg/kg at 6-7.
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The concentration further decreased to 12 mg/kg at 10-12’. Field screening information
mirrored these results with an odor presént throughout the upper seven feet, with the highest
PID reading of 10 ppm occurring in the 2-4’ interval. Diesel range organics were detected in the
nearby MW-67 in one of the two sampling events. This boring is located in a manmade
depression, which was constructed to contain surface water flowing across the fire training area
or any surface spills that may have occurred in the area. Therefore, it is in the location most
likely to have impacts from historical operations in this area and the an'alytical results appear to

confirm the presence of hydrocarbon impacted soils at this location.

One permanent monitoring well (MW-67) was installed at boring location SWMU 10-9 (Figure
23). The analyses performed on groundwater samples collected on August 25, 2010 and
December 1, 2010 indicate the presence of three constituents at concentrations above their
respective screening levels, as indicated in Table 9. These constituents include manganese
(total and dissolved), sulfate, and total dissolved solids. Maps showing the distribution of these
constituents across all Group No. 4 SWMUs are included as Figures 23 and 24. Based on the
use of this area for training fire fighters and the constituents that were detected in soil above
screening levels, diesel range organics would appear to be the only constituent of the four likely
to be associated with the SWMU. Manganese could be associated with natural degradation of
organics present in groundwater. As a site-specific background concentration has not yet been
established for naturally occurring constituents in groundwater (e.g., sulfate and total dissolved
soils) it is not yet possible to determine if the concentrations of sulfate and total dissolved solids
are representative of naturally occurring concentrations or represent site-related impacts. The
vadose zone vapor samples, as discussed in Section 4.7, did not indicate any significant
biological activity in area of MW-67. The oxygen levels did not appear to be reduced below

what could be expected in non-impacted areas and carbon dioxide levels are low.

7.3 SWMU No. 16 Active Landfill

Five soils borings (SWMU 16-1, SWMU 16-2, SWMU 16-3, SWMU 16-4, and SWMU 16-5) were
completed within the footprint of the former “Active Landfill’ as described in the investigation
work plan. The detection of petroleum hydrocarbons in the upper two feet in boring SWMU 16-1
lead to the installation of four additional borings (SWMU 16-1-N, SWMU 16-1-E, SWMU 16-1-S,
and SWMU 16-1-W) surrounding SWMU 16-1 in a effort to define the petroleum hydrocarbons
(Figure 14). ' ’
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As anticipated, elemental sulfur and catalysts, which were approved for disposal in the
permitted landfill, were found to be present in all soil borings. Four metals (aréenic, iron,
mercury, and manganese) were found with concentrations exceeding their respective residential
soil screening levels. Establishment of site-specific background for these naturally constituents
will be necessary before it can be determined if the detected concentrations exceed background
values. However, it is likely that arsenic (max. concentration of 20 mg/kg) and mercury (max.
concentration of 1.6 mg/kg) are present at concentrations above background and screening
levels. Seven organic constituents (1,2,4-trimethylbenzene, 1,3,5-trimethlybenzene, 1-
methlynaphthalene, 2-methlynaphthalene, naphthalene, xylenes, and diesel range organics)
were also detected at concentrations that exceed their respective residential soil screening
levels and these constituents may be associated with disposal of the elemental sulfur and
catalysts. Chloromethane was also detected in soils at concentrations above the residential
screening level, but its presence is attributed to laboratory contamination as described in the

laboratory case narratives and the data validation in Appendix F.

Groundwater samples were collected at SWMU No. 16 from temporary wells completions at soil
borings SWMU 16-2, SWMU 16-3, and SWMU 16-5 on August 25, 2010 and August 26, 2010.
The analyses of the groundwater samples collected from the temporary well completions at
SWMU No. 16 detected the presence of multiple constituents at concentrations above their
respective residential screening levels, as presented in Table 9. The majority of these
constituents are metals and inorganic constituents and include; aluminum (total), arsenic,
barium, beryllium, chromium, cobalt, iron (total and dissolved), lead, manganese (total and
dissolved), nickel, vanadium, chloride, nitrate, sulfate, and total dissolved solids (Figure 23). As
discussed above for SWMU No. 10, establishment of background values for naturally |
constituents in groundwater will facilitate the evaluation of these detections. Of particular
importance is the fact that all of the groundwater samples at SWMU No. 16 were collected from
temporary well completions that produced low volumes of water and did not allow removal of
sufficient water to remove sediment from thé well or the sambles. All of the groundwater
samples collected from SWMU 16-2, SWMU 16-3, and SWMU 16-5 were described as cloudy,
muddy. The presence of entrained sediments in the groundwater samples may have lead to
artificially elevated concentrations of metals (e.g., aluminum, arsenic, barium, beryllium,

chromium, cobalt, iron, lead, manganese, nickel, and vanadium).

Organic constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene, and naphthalene) were

found to be present in the groundwater sample collected from SWMU 16-5 at concentrations
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above the residential screening levels (Figure 24). All of these constituents were also detected
in soils at SWMU No. 16 and may be associated with historical operations of the “Active
Landfill.”

7.4 Recommendations

SWMU No.7

The investigation at SWMU No. 7 appears to have identified historical impacts from the
oberation of the former South Evaporation Pond in the area of boring SWMU 7-1. This is
demonstrated by the detection of mercury and benzo(a)pyrene above the résidential screening
levels in a single sample [SWMU 7-1 (4-5")]. A risk assessment should be performed for these
two constituents to determine what, if any, additional actions are necessary. Cobalt was
similarly detected in a single sample and should also be eVaIuated in the risk assessment. Site-
specific soil background concentrations should be established for arsenic and other naturally

accurring constituents of interest.

The field investigation activities completed thus far focused on the southern portion of SWMU
No. 7 (location of former South Evaporation Pond). After the Raw Water Ponds are taken out-

of-service, the investigation will be expanded to the northern portion of SWMU No. 7.
SWMU No. 10

Impacted soils were located in the surface drainage feature, which was constructed to capture
and control surface water that flows across the fire training area (Figure 4). Additional - :
investigation of soils is recommended in the area of soil boring SWMU 10-8 to define the

hydrocarbon impacted soils.

Background concentrétions in groundwéter should be establi‘shed for naturally occurring
constituents, if possible, to facilitate an evaluation of the concentration levels of sulfate and total
dissolved solids detected at MW-67. Monitoring well MW-67 will be added to the Facility-Wide
Groundwater Monitoring Plan as directed by NMED. '

SWMU No. 16

Impacted soils were documented within the interior of the former “Active Landfill.” Some of the
constituents (e.g., iron and manganese) may be representative of background concentrations

and a site-specific background concentration should be developed for comparison prior to
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making any final determinations regarding impacts for the potentially naturally occﬁrring metals.
The presence of organic constituents above screening levels in soils requires that further
investigation be conducted to define the limits of the landfill. The sampling and analysis of soils
within the main portion of the landfill has provided a good characterization of the potential
constituents that can be.used to facilitate lateral delineation. Vertical delineation was defined at
soil boring SWMU 16-1, where process catalyst was found to extend to a depth of 18 feet or

approximately two feet above saturation.

Although there appears to be very limited groundwater present at SWMU No.16, a permanent
monitoring well should be installed at SWMU No. 16 to provide more reliable information
regarding the detection of the many inorganic constituents in groundwater at SWMU 16-2 and
SWMU 16-3. This well should be added to the Facility-Wide Groundwater Monitoring Plan to .
allow an on-going evaluation of the organic constituents detected at SWMU 16-5.
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Chavez, Carl J, EMNRD

From: Chavez, Carl J, EMNRD

Sent: Tuesday, August 16, 2011 7:40 AM
To: Tsinnajinnie, Leona, NMENV
Subject: Bloomfield Refinery (GW-001) SWMU No. 16 Investigation Work Plan Monitoring Well

Installation (August 2011)

Leona:

OCD’s only comment is on the analytical methods proposed. OCD recommends that Gen. Chemistry parameters be
included for monitoring near the Active Landfill as acidity and other indicators in ground water would be useful to monitor.
Some of the proposed metals monitoring appears to satisfy the Gen Chemistry parameters, i.e., Magnesium. Sulfate,
chloride, fluoride, iron, nitrate/nitrite,... However, parameters like pH, TDS... are not analyzed for.

Please contact me if you have questions. Thank you.

Carl J. Chavez, CHMM :

New Mexico Energy, Minerals & Natural Resources Dept.

QOit Conservation Division, Environmental Bureau

1220 South St. Francis Dr., Santa Fe, New Mexico 87505

Office: (505) 476-3490

Fax: (505) 476-3462

E-mail: CarlJ.Chavez@state.nm.us

Website: http://www.emnrd.state.nm.us/ocd/index.htm ,
"Why not Prevent Pollution; Minimize Waste; Reduce the Cost of Operations; & Move Forward with the Rest of the
Nation?" To see how, go to "Pollution Prevention & Waste Minimization" at:
http://www.emnrd.state.nm.us/ocd/environmental. htm#environmental)
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Bloomfield Refining
Western Refining Southwest, Inc.

- #50 Rd 4990
Bloomfield, New Mexico 87413

August 2011

Tl

RPs

404 Camp Craft Road; Austin, TX 78746
Tel: (512) 347 7588 Fax: (512) 347 8243
Internet: www.rpsgroup.com/energy




Western
. Refining

August 12, 2011

. John E. Kieling, Acting Chief

New Mexico Environment Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Bldg 1
Santa Fe NM 87505

Certified Mail #: 7010 1870 0002 6760 0276 ) .

‘Re:  Submittal of Work Plan for Installation of Monitoring Well at SWMU No.16
Western Refining Southwest, Inc., Bloomfield Refinery
EPA ID# NMD089416416
HWB-WRB-11-002

Dear Mr. Kieling:

Pursuant to your letter of June 21, 2011, which approved the Investigation Report for Group 4
with specified modifications, please find the referenced work plan enclosed. The work plan was
developed based on NMED’s ‘direction and | trust that it will meet your requirements.

We are tentatively scheduling the implementation of the Investigation Work Plans for Group 8
and the background sampling early this fall. If your approval is received prior to completion of
this work effort, then | would like to complete the installation of the monitoring well at SWMU No.
16 at the same time. Otherwise, | would prefer to combine the well installation with next
subsequent field moblllzatlon that wnll most hkely not occur until the sprlng or summer of 2012

If you have questlons regardlng the enclosed work plan please contact me at (505) 632-4171
mcerely,& , |
mes R. Schmaltz

Environmental Managér
Western Refining Southwesst, Inc Bloomf eld Refi nery

cc: Dave Cobraln NMED HWB
Leona Tsinnajinnie — NMED HWB
Carl Chavez - NMOCD C
Allen Hains — Western Reﬁnlng El Paso
Kelly Robinson — Western Refining Bloomfleld
Scott Crouch -RPS * , L e A

i)

50 County Road 4990, Bloomfield, New Mexico 87413 » 505 632-4101 » www.wnr.com
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SWMU No. 16 Invesfigation Work Plan
Monitoring Well Installation

Primary Purpose

The purpose of this Work Plan is to specify the procedures related to the installation of one
monitoring well at SWMU No. 16 (Active Landfill) and the subsequent collection and anaiysis of
groundwater samples from this well. The well will provide groundwater quality and elevation
data in the area of SWMU No. 16. The purpose of the site investigation is to determine and
evaluate the presence, nature, and extent of releases of contaminants in accordance with
20.4.1.500 New Mexico Administrative Code (NMAC) ihcorporating 40 Code of Federal
Regulations (CFR) Section 264.101. The investigation activities will be conducted in
accordance with Section IV of the Order issued on July 27, 2007 by the New Mexico
Environment Department (NMED) to San Juan Refining Company and Giant Industries Arizona,

" Inc. for the Bloomfield ‘Reﬁnéry. Figure 1 shows the proposéd location of the well near the
center of SWMU No. 16.

Conceptual Model

Numerous soil borings and monitoring wells have been compléted across the refinery property
during previous site investigations and installation of the slurry wall, which runs along the
northern and western refinery boundary. Based (')ri%\ thle available site-specific and regional
subsurface information, the site is underlain by the duaternary Jackson Lake terrace deposits,
which unconformably overlie the Tertiary Nacimiento Formation. The Jackson Lake deposits
consist of fine grained sand, silt and clay that grades to coarse sand, gravel and cobble size
material closer to the contact with the Nacimiento Formation. The Jackson Lake Formation is
over 40 feet thick near the southeast portion of the site and generally thins to the northwest
toward the San Juan River. | The Nacimiento Formation is pri‘marily composed of fine grained
materials (e.g., carbonaceous mudstone/claystone with interbedded sandstones) with a

reported local thickness of approximately 570 feet (Groundwater Technology Inc., 1994).

The uppermost aquifer is under water table conditions and occurs within the sand and gravel
deposits of the Jackson Lake Formation. The Nacimiénto Formation functions as an aquitard at
the site and prevents site related contaminants from migrating to deeper aquifers. The depth-to-
groundwater at the prpposed drilling location is estimated to be 22 feet and the Nacimiento

Formation is estimated to be at a depth of 25 feet. ;
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Drilling Approach

One monitoring well will be drilled using either hollow-stem auger or if necessary, air rotary
methods including ODEX. The monitoring well construction/completion will be conducted in
accordance with the requirements of Section IX of the Order. The preferred method will be
hollow-stem auger to increase the ability to recover undisturbed samples and potential
contaminants. The drilling equipment will be properly decontaminated before drilling the well

boring.

Appropriate actions (e.g., installation of protective surface casing) will be taken to minimize any
negative impacts from the investigative boring. The soil boring to be completed as a permanent
monitoring well will be drilled to the top of bedrock (Nacimiento Formation) and the anticipated
completion depth ranges from 25 to 30 feet. Soil sample;s will be collected continuously and
logged by a qualiﬁed geologist or engineer. Slotted (0.01 inch) 2-inch PVC well screen will be
placed at the bottom of the well and will extend 10 to 15 feet to ensure that the well is screened
across the water table and to the extent possible the entire saturated zone is open to the well,
with approximately five feet of screen above the water table. A 10/20 sand filter pack will be

installed to two feet over the top of the well screen.

The drilling and sampling will be accomplished under the direction of a qualified engineer or
geologist who will maintain a detailed log of the materials and conditions encountered in each
boring. Both sample inférmation and visual observations of the cuttings and core samples will be
recorded on the boring log. Known site features and/or site survey grid markers will be used as
references to locate the boring prior to surveying the location. The boring location will be
measured to the nearest foot, and locations will be recorded on a scaled site map upon

completion of each boring.

Potential Drilling Fluids. Composition, and Use

No drilling fluids are proposed to be used to advance boreholes.

Hydrogeologic and Geochemical Objectives

The primary objective for the supplemental groundwater well is to monitor groundwater quality
and the groundwater elevation in the area of SWMU No. 16. Secondary objectives are to
further define the hydrostratigraphy of this portion of the site.



Potential Groundwater Occurrence and Detection

Within the refinery property, the presence of groundwater is less certain in the far eastern and
southeast portion of the property. Drilling will be interrupted at the alluvium-bedrock contact to
determine whether groundwater is present. Groundwater is anticipated to occur at depths
ranging from approximately 22 to 25 feet below ground surface. Methods for groundwater
detection may include drillers’ observations, water-level measurements, and lithologic logs.

Core Sampling

No soil samples will be retained for laboratory analysis, as the monitoring well boring will be
located adjacent to a former soil boring (SWMU 16-3), from which soil samples were previously

collected and analyzed for site-related constituents.

Geophysical Testin

No down-hole geophysical logging will be performed.

Well Development

The groundwater monitoring well will be developed by mechanical means that may include
swabbing, bailing, and/or pumping. After sufficient swabbing, bailing, and/or pumping, a
submersible pump or bailer will be used to complete the development process until turbidity of

the development water lessens.

Well Purgin

Prior.to the collection of groundwater samples, the monitoring well will be purged by removing
groundwater with a dedicated bailer or disposable bailer prior to sampling in order to ensure that
formation water is being sampled. Purge volumes (a minimum of three well volumes including
filter pack) will be determined by monitoring, at a minimum, groundwater pH, specific
conductance, dissolved oxygen concentrations, oxidation-reduction potential, and ter%perature
after every two gallons or each well volume, whiche\!/er is less, has been purged from the well.
Purging will continue, as needed, until the conductivity, pH, and temperature readings are W|th|n
10 percent between readings for three consecutlve measurements Field water quality
parameters will also be compared to historical data prowded in Table 3 of the Group 4
Investigation Work Plan (revised January 2010) to ensure that the measurements are indicative of
formation water. The volume of groundwater purged, the instruments used, and the readings
obtained at each interval will be recorded on the field-monitoring log. Well purging may also be



conducted in accordance with the NMED’s Position Paper Use of Low-Flow and other Non-
Traditional Sampling Techniques for RCRA Compliant Groundwater Monitoring (October 30,
2001, as updated).

Groundwater Sampling

Groundwater samples will be collected within 24 hours of the completion of well purging using
dedicated bailers or disposal bailers. Alternatively, well sampling may also be conducted in
accordance with the NMED's Position Paper Use of Low-Flow and other Non-Traditional
"Sampling Techniques for RCRA Compliant Groundwater Monitoring (October 30, 2001, as
updated). Sample collection methods will be documented in the field mohitoring reports. The
samples will be transferred to the appropriate, clean, laboratory-prepared containers provided by
the analytical laboratory. Sample handling and chain-of-custody procedures will be in accordénce
with the procedures presented below. .

Groundwater samples intended for metals analysis will be submitted to the laboratory as total
and/or dissolved metals samples as specified in the table shown below. A field duplicate water
sample will be collected to monitor the validity of the groundwater sample collection procedures.

Sampling Handling Procedures

At a minimum, the-following procedures will be used at all times when collecting samples during

investigation, corrective action, and monitoring activities:

1. Neoprene, nitrile, or other protective gloves will be worn when collecting samples.
New disposable gloves will be used to collect each sample;

2. Samples collected for chemical analysis will be transferred into clean sample
. containers supplied by the project analytical laboratory. Sample container volumes
and preservation methods will be in accordance with the most recent standard EPA
and industry accepted practices for use by accredited analytical laboratories.
Sufficient sample volume will be obtained for the laboratory to complete the method-
specific QC analyses on a laboratory-batch basis; and

3. Sample labels and documentation will be completed for each sample following
procedures discussed below. Immediately after the samples are collected, they will
be stored in a cooler with ice or other appropriate storage method until they are
delivered to the analytical laboratory. Standard chain-of-custody procedures, as
described below, will be followed for all samples collected. All samples will be
submitted to the laboratory soon enough to allow the laboratory to conduct the

“analyses within the method holding times. At a minimum, all samples will be
submitted to.the laboratory within 48 hours after their collection.

N



Chain-of-custody and shipment procedures will include the following:

10.

Chain-of-custody forms will be completed at the end of each sampling day, prior to the
transfer of samples off site.

Individual sample containers will be packed to prevent breakage and transported in a
sealed cooler with ice or other suitable coolant or other EPA or industry-wide accepted
method. The drainage hole at the bottom of the cooler will be sealed and secured in
case of sample container leakage.

Each cooler or other container will be delivered directly to the analytical laboratory.

Glass bottles will be separated in the shipping container by cushioning material to
prevent breakage.

Plastic containers will be protected from possible puncture during shipping using
cushioning material.

The chain-of-custody form and sample request form will be shipped inside the sealed
storage container to be delivered to the laboratory.

Chain-of-custody seals will be used to seal the sample-shipping container in
conformance with EPA protocol.

Signed and dated chain-of-custody seals will be applied to each cooler prior to
transport of samples from the site.

Upon receipt of the samples at the laboratory, the custody seals will be broken, the
chain-of-custody form will be signed as received by the laboratory, and the conditions
of the samples will be recorded on the form. The original chain-of-custody form will
remain with the laboratory and copies will be returned to the relinquishing party.

Copies of all chain-of-custody forms generated as part of sampling activities will be
maintained on-site.

Chemical Analyses

All samples collected for laboratory analysis will be jsu‘bmitted to Hall Environmental Analysis

Laboratory in Albuquerque, New Mexico. The Iabor{atory will use the most recent standard EPA

and industry-accepted analytical methods for target ianalytes as the testing methods for each

medium sampled. Chemical analyses will be p,erforfmed in accordance with the most recent EPA

standard analytical methodologies and extraction miathods.

Groundwater samples will be analyzed by the following methods:

o SW-846 Method 8260 volatile organic compounds;

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



e SW-846 Method 8015B gasoline range (C5-C10), diesel range (>C10-C28), and

motor oil range (>C28-C36) organics.

Groundwater samples will also be analyzed for the following constituents using the indicated

analytical methods.

|

Analyte Analytical Method
Antimony (Total) SW-846 method 6010/6020
Arsenic (Total) SW-846 method 6010/6020
Barium (Total) SW-846 method 6010/6020
Beryllium (Total) SW-846 method 6010/6020
Cadmium (Total) SW-846 method 6010/6020
Chromium (Total) SW-846 method 6010/6020
Cobalt (Total) SW-846 method 6010/6020
Cyanide (Total) SW-846 method 335.4/335.2 mod
Lead (Total) SW-846 method 6010/6020
Mercury (Total) SW-846 method 7470/7471
Nickel (Total) SW-846 method 6010/6020
Selenium (Total) SW-846 method 6010/6020
Silver (Total) SW-846 method 6010/6020
Thallidm (Total) SW846 method 6010/6020
Vanadium (Total) SW-846 method 6010/6020
Zinc (Total) SW-846 method 6010/6020
Total Dissolved Solids SM-2540C
Bicarbonate SM-2320B
Calcium (Total) EPA method 6010/6020
Magnesium (Total) EPA method 6010/6020
Sodium (Dissolved) : EPA method 6010/6020
Potassium (Dissolved) EPA method 6010/6020
Nitrate/nitrite ; EPA method 300.0

Ferric/ferrous Iron

SW-846 method 6010/6020 & SM 3500Fe2+

Aluminum (Dissolved and Total)

SW-846 method 6010/6020

Boron (Dissolved and Total)

SW-846 method 6010/6020

Copper (Dissolved and Total)

SW-846 method 6010/6020

Manganese (Dissolved and Total)

SW-846 method 6010/6020




Analyte Analytical Method
Molybdenum (Dissolved and Total) SW-846 method 6010/6020
Iron (Dissolved and Total) SW-846 method 6010/6020
Uranium (Dissolved and Total) SW-846 method 6020
Chiloride (Total) SW-846 method 300
Sulfate (Total) SW-846 method 300
Fluoride (Total) SW-846 method 300

Field Equipment Calibration Procedures

Field equipment requiring calibration will be calibrated to known standards, in accordance with the
manufacturers' recommended schedules and procedures. At a minimum, calibration checks will
be conducted daily. Calibration measurements will be recorded in the daily field logs. If field
equipment becomes inoperable, its use will be discontinued until the necessary repairs are made.

In the interim, a properly calibrated replacement instrument will be used.

Investigatibn Derived Waste

All Investigation Derived Waste (IDW) will be properly disposed of in accordance with all federal,
State, and local rules and regulations for storage, labeling, handling, transport, and disposal of
waste. It is anticipated that minimal qUantities of soil IDW will be generated from the activities
associated with the installation of one monitoring well. Excess solids (e.g., drill cuttings and used
soil cores) will be placed directly into a 55-gallon drum and staged in the satellite accumulation

area pending waste characterization and coordination of off-site disposal.

A dedicated decontamination area will be setup to capture and contain all decontamination fluids
(e.g., wash water and rinse water) and foreign mate‘rials washed off\the sampling equipment. The
fluids will be pumped directly into-suitable storage containers (e.g., Iabeled 55-gallon drums),
which will be located at satellite accumulation areas|until the fluids are disposed in the refinery
wastewater treatment system upstream of the API separator. The solids captured in the
decontamination area will be shoveled into 55-gallon drums and stored at the designated satellite

accumulation area pending proper waste characterization and-coordination of off-site disposal.

Purge water generated during groundwater sampling activities will be containerized in 55-gallon
drums and then disposed of at the refinery wastewater treatment system upstream of the AP!I



separator. All miscellaneous waste materials (e.g., discarded gloves, packing materials, etc.) will

be placed into the refinery’s solid waste storage containers for off-site disposal.

Schedule

Western requests that implementation of this investigation Work Plan be included with the next
subsequent field mobilization. The estimated timeframes for each of the planned activities is as

shown below:

Field work (inclusive of all initial groundwater sampling) - two weeks;
Laboratory analyses for initial sampling event — four weeks;

Data.reduction and validation (initial groundwater event) — three weeks;
Second groundwater sampling event — one week;

Laboratory analyses for second groundwater sampling event — three weeks;
Data reduction and validation (second groundwater event) — two weeks; and
Data gap analysis — three weeks.

Completion of the data gap analysis will complete all activities conducted under this
investigation Work Plan. A summéry of the analytical results from activities conducted under
this Work Plan will be included in the subsequent Groundwater Remediation and Monitoring
Annual Report which is submitted to NMED by April 15" of each year.

References

Groundwater Technology Inc., 1994, RCRA Facility Investigation/Corrective Measures Study
Report Bloomfield Refining Company #50 County Road 4990 Bloomfield, New Mexico,
p.51. '

. Western Refining, 2010, Investigation Work Plan Group 4; SWMU No. 7 Raw Water Ponds,
SWMU No. 10 Fire Training, and SWMU No. 15 Active Landfill.
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Chavez, Carl J, EMNRD

FW: Western Refining: Bloomfield, Approval with Modification Letters for Grps 3 & 4

From: Martinez, Cynthia, NMENV

Sent: Tuesday, June 21, 2011 2:46 PM

To: Cobrain, Dave, NMENV; Kieling, John, NMENV
Cc: Chavez, Carl J, EMNRD; Allen.Hains @wnr.com
Subject:

Attachments:

Please see attachments.

From: Tsinnajinnie, Leona, NMENV

WRB 11-002 Invest Rpt Grp 4 Appr w_Mod.pdf; WRB 10-001 Invest Rpt Grp 3 Appr
w_Mod.pdf

Sent: Tuesday, June 21, 2011 11:36 AM
To: Martinez, Cynthia, NMENV
Subject: Western Refining: Bloomfield, Approval with Modification Letters for Grps 3 & 4

Hi Cynthia-

Attached are the scanned copies of the Approval with Modification letters for Western Refining, Bloomfield Groups 3 & 4. | placed
the originals on your desk. Please send out the original today and everyone else (including John) can receive an e-mailed copy of the

letter.

Thanks,
Leona

Leona Tsinnajinnie

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Bldg 1
Santa Fe, NM 87505-6303

Main HWB Phone: (505) 476-6000
Direct Office Phone: (505) 476-6057
Fax: (505) 476-6030 or (505) 476-6060
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NEW MEXICO
ENVIRONMENT DEPARTMENT

Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1

SUSANA MARTINEZ . . DAVE MARTIN
Governor Santa Fe, New Mexico 87505-6303 Secretary
: Phone (505) 476-6000 Fax (505) 476-6030
JOHN A. SANCHEZ RAJ SOLOMON, P.E.
Lieutenant Governor www.nmenv.state.nm.us Deputy Secretary
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

June 21, 2011

Mr. Randy Schmaltz
Environmental Manager

Western Refining, Southwest, Inc.
Bloomfield Refinery

P.0.Box 159

Bloomfield, New Mexico 87413

RE: APPROVAL WITH MODIFICATIONS
INVESTIGATION REPORT GROUP 4
WESTERN REFINING SOUTHWEST INC., BLOOMFIELD REFINERY
EPA ID# NMD089416416
HWB-WRB-11-002

Dear Mr. Schmaltz:

The New Mexico Environment Department (NMED) has received Western Refining Southwest,
Inc., Bloomfield Refinery’s (Western) Investigation Report Group 4 (SWMU No. 7 Raw Water
Ponds, SWMU No. 10 Fire Training Area, and SWMU No. 16 Active Landfill) (Report) dated
February 2011. NMED has reviewed the Report and hereby issues this Approval with the
following modifications.

1. Section 1 (Introduction), pages 1:

Western’s Statement: “[p]roducts produced at the refinery included gasoline, diesel fuels, jet -
fuels, kerosene, propane, butane, naphtha, residual fuel, fuel oils, and LPG.”

NMED’s Comment: In future documents provide a list of acronyms for all acronyms included
in the document. In addition, spell out the acronym when it first appears in the document. No
revision is necessary.




R. Schmaltz
June 21, 2011
Page 2 of 7

2. Sections 2.1 (SWMU No. 7 Raw Water Ponds), 7.1 (SWMU No. 7 Raw Water Ponds),
and 7.4 (Recommendations), SWMU No. 7, pages 3-5, 39-40, and 43:

NMED’s Comment: Western discusses the background and history of SWMU No. 7 and
includes information about a Closure Report approved by the New Mexico Oil Conservation
Division (OCD). However, Western did not indicate that the investigation of the Raw Water
Ponds has been deferred.

Section 7.1 discusses the conclusions from the investigation and Section 7.4 describes the
recommendations from the investigation. These Sections do not mention that the Raw Water
Ponds were not investigated. Western must submit replacement pages that revise the last
paragraph of Section 7.1 and the first paragraph of Section 7.4 to include a statement that the
Raw Water Ponds were not investigated but will be addressed after use of the ponds is
discontinued.

3. Section 2.2 (SWMU No. 10 Fire Training Area), page 6:

Western’s Statement: “[t]he Fire Training Area, which has been identified as SWMU No. 10, is
located immediately east of the Raw Water Ponds (Figure 2). It covers a small area
approximately 160 wide by 250 long, with a surface drainage ditch along the west side that
appears to catch any runoff from the area. The ditch flows into a small depression at the northern
end of the Fire Training Area.”

NMED’s Comment: In future reports indicate the units of measure for all dimensions reported
(i.e., 160 feet wide by 250 feet long). No revision is necessary.

4. Section 2.2 (SWMU No. 10 Fire Training. Area), page 6:

Western’s Statement: “[t]he pipelines and training props are shown on Figure 4. Some of the
props included above ground open top metal tanks where the liquid fuels (gas and diesel) were
allowed to pool to support the training fire.”

NMED’s Comment: In the response letter, provide the dimensions for the props described in
the statement above. In future reports, provide dimensions for site features, where appropriate.
No revision is necessary.

5. Section 2.2 (SWMU No. 10 Fire Training Area), page 6:

Western’s Statement: “[tJwo borings (B-7 and B-9) were placed along the west side in the
drainage ditch and the other two borings (B-8 and B-10) were located along the center of the area
(Figure 4).” '




R. Schmaltz
June 21, 2011
Page 3 of 7

NMED’s Comment: In future reports, describe the sampling methods used when discussing
past sampling. No revision is necessary.

6. Section 2.2 (SWMU No. 10 Fire Training Area), page 7: |

Western’ Statement: “[t]he spent catalyst, fines, and elemental sulfur was placed in lifts and
covered with clean soil.”

NMED’s Comment: Provide the source of the clean soil in the response letter. No revision is
necessary.

7. Section 3.3 (Collection and Management of Investigation Derived Waste), page 10 and
Appendix B (Field Methods), Management of Investigation Derived Waste, page B-3-4:

NMED’s Comment: Section 3.3 and Appendix B do not discuss the disposal location for the
remediation related soils stored in the 55-gallon drums. In the response letter, identify where
these soils were disposed. Western also does not report soil and purge/decontamination water
volumes. In the response letter, provide the waste volumes. This information must be included
in future documents. No revision is required.

8. Section 4.3 (Exploratory Drilling Investigations, Soil Sampling and Boring
Abandonment), SWMU No. 10 — Fire Training Area, pages 17-18:

NMED’s Comment: There is a typographical error in Section 4.3 under SWMU 10-5, 10-6, and
10-7 where “gravelly” is misspelled. No revision is necessary.

9. Section 4.3 (Exploratory Drilling Investigations, Soil Sampling and Boring
Abandonment), SWMU No. 16 — Active Landfill, page 22:

NMED’s Comment: Western discusses the collection of extra samples (SWMU 16-1-N,
SWMU 16-1-E, SWMU 16-1-W, and SWMU 16-1-S) in Section 4.3 but do not provide an
explanation for the collection of the samples. In addition, sample SWMU 16-1-W (1.5-2 feet)
detected elemental sulfur and odor below a depth of one foot, but the boring was not advanced to
greater depths. In the response letter, explain the reason for the collection of the extra samples
and why soil boring SWMU 16-1-W was not advanced below a depth of two feet. No revision is
required.

10. Section 5 (Regulatory Criteria), pages 27-29:

NMED’s Comment: Refer to the regulatory criteria comments in NMED’s Approval with
Modifications to the Group 2 and Group 3 Investigation Reports. Comments on Section 5 were



R. Schmaltz
June 21, 2011
Page 4 of 7

not included in this approval unless deemed necessary. Apply the regulatory criteria changes to
future submittals. No response is necessary.

11. Section 6.1 (Soil Sampling Chemical Analytical Results), SWMU No. 10 and 16, Section
7.2 (SWMU No. 10 Fire Training Area), and Section 7.3 (SWMU No. 16 Active
Landfill):

NMED’s Comment: Throughout the Report, Western indicates that chloromethane was
detected and that the detections are a result of laboratory contamination. Tables 5 and 6 contain
bolded acetone results, indicating concentrations above screening levels; however, the text does
not discuss the possible source of acetone (e.g., possible laboratory contaminant). NMED notes
that Appendix F (Quality Assurance/Quality Control), Section 2.4.1 (Method Blank), bullet 3
states, “Acetone, Methylene Chloride, and Chloromethane were detected in numerous analytical
field samples at low concentrations. The associated field sample detections were most likely the
result of laboratory contamination.” Discuss all possible laboratory contaminants in future
documents, if detected, and discuss the reported concentrations relative to those detected in the
laboratory or field blank samples.

12. Section 6.2 (Groundwater Sampling Chemical Analytical Results), SWMU No. 10, page
36:

Western’s Statement: “[t]he screening level used for TPH in Table 9 is based on a petroleum
product type of diesel #2/crankcase oil because the only sample that had a detected result for
DRO or MRO was at SWMU No. 10, where primarily diesel fuel was used.”

NMED’s Comment: The statement above contradicts Section 5, page 29, paragraph 1, where
Western states, “[these soil TPH screening levels for ‘unknown oil” have conservatively been
applied to all soil analytical results for all three SWMUSs even though the hydrocarbon source at
SWMU No. 10 is known to be predominantly diesel, which could potentially support a higher
screening level.” Table 9 applies the screening level for the diesel #2/crankcase o0il. Explain this
discrepancy in the response letter. Correct this discrepancy and provide a replacement page for
page 29, Section 5.

13. Section 7.3 (SWMU No. 16 Active Landfill), page 41:

Western’s Statement: Five soil borings (SWMU 16-1, SWMU 16-2, SWMU 16-3, SWMU 16-
4, and SWMU 16-5) were completed within the footprint of the former “Active Landfill” as
described in the investigation work plan. The detection of petroleum hydrocarbons in the upper
two feet in boring SWMU 16-1 led to the installation of four additional borings (SWMU 16-1 N,
SWMU 16-1-E, SWMU 16-1-§, and SWMU 16-1-W) surrounding SWMU 16-1 in an effort to
define the petroleum hydrocarbons (Figure 14).”




R. Schmaltz
June 21, 2011
Page 5 of 7

NMED’s Comment: The above paragraph indicates that four additional borings (SWMU 16-1
N, SWMU 16-1-E, SWMU 16-1-S, and SWMU 16-1-W) were installed in an effort to define the
extent of petroleum hydrocarbon contamination. The discussion provided in Section 3.1 (Soil
Boring, Monitoring Well installation, and Sample Collection), page 9 and Section 4.3
(Exploratory Drilling Investigations, Soil Sampling and Boring Abandonment), page 22, under
Active Landfill (SWMU No. 16) does not mention the detection of petroleum contamination,
rather both sections discuss the detection of elemental sulfur. Western must explain this
discrepancy in the response letter and submit corrected replacement pages accordingly (e.g.,
replacement page for Section 7.3).

14. Section 7.4 (Recommendations), SWMU No. 7, page 43:

Western’s Statement: “[t]he investigation at SWMU No. 7 appears to have identified historical .
impacts from the operation of the Former South Evaporation Pond in the area of boring SWMU
7-1. This is demonstrated by the detection of mercury and benzo(a)pyrene above the residential
screening levels in a single sample [SWMU 7-1 (4-5%)]. A risk assessment should be performed
for these two constituents to determine what, if any, additional actions are necessary. Cobalt was
similarly detected in a single sample and should also be evaluated in the risk assessment. Site
specific soil background concentrations should be established for arsenic and other naturally
occurring constituents of interest.”

NMED’s Comment: Upon completion of the background study, Western must evaluate
cumulative risk and conduct a risk assessment that includes all contaminants, defined in Section
II1.B of the July 27, 2007 Order, detected at concentrations greater than background levels. No
revision is necessary.

15. Table § (SWMU 7 Soil Analytical Results Summary), Table 6 (SWMU No. 10 Soil
. Analytical Results Summary), Table 7 (SWMU 16 Soil Analytical Results Summary),
and Table 9 (Groundwater Analytical Results Summary):

NMED’s Comment: The tables contain bolded text, bolded text highlighted in yellow, and text
highlighted in green. The footnotes define the bolded text highlighted in yellow but do not
define the bolded text or text with green highlight. Define the bolded text and text with green
highlight in the response letter.. The bolded text as well as text with other highlighting must be
defined in future documents. No revision is necessary




R. Schmaltz
June 21, 2011
Page 6 of 7

16. Table S (SWMU 7 Soil Analytical Results Summary), Table 6 (SWMU No. 10 Soil
Analytical Results Summary), and Table 7 (SWMU 16 Soil Analytical Results
Summary):

NMED’s Comment: NMED’s Approvals with Modifications for the Group 2 and Group 3
Investigation Reports discuss applying the chromium III Residential and Industrial value rather
than chromium VI value. Western must apply the chromium VI standard unless an explanation
is provided for using the chromium III value. This applies to all future documents.

17. Table 8 (Groundwater Screening Levels):

NMED’s Comment: See Comments 2 and 7 of NMED’s June 21, 2011 Approval with
Modifications Group 3 Investigation Report, which address the changes that must be applied to
Table 8. ‘

18. Figures 6 (Cross Section A-A’, West to East) and 7 (Cross Section B-B’, North to
South):

NMED’s Comment: Figures 6 and 7 contain the cross sections utilizing the logs of selected
monitoring and recovery wells at the facility, but the figures do not show all information for all
the wells (e.g., screened intervals). Figure 6 does not depict the screened intervals for wells
MW-3, MW-40, MW-41, and RW-42. Figure 7 does not include the screened intervals for MW-
1, MW-3, and MW-5. Revise the figures to include the screened intervals for all wells in future
reports. No revision is necessary.

19. Figures 9 through 22 (Detected Contaminant Soil Maps):

NMED’s Comment: Figures 9 through 22 depict the results of the detected contaminants for
SWMUs 7, 10, and 16. According to the legend, the red underlined values depict the
concentrations that exceed the screening levels. On Figures 9, and 13 through 21 there are
several concentrations that exceed the screening levels but are not underlined in red. Explain
why the detections were not underlined in the response letter. If SSLs exceedences are
highlighted this way in future figures, replace the example value with the screening level.

20. Appendix D (Site-Specific Dilution/Attenuation Factor Calculations), page 2:
NMED’s Comment: Western incorrectly references the source of the climate data. The data

was obtained from the National Oceanic and Atmospheric Administration (NOAA). Correct the
reference in future documents. No revision is necessary.




R. Schmaltz
June 21, 2011
Page 7 of 7

Additional investigation activities may be required for the SWMUs within Group 4. However,
the need for further work cannot be determined until the background study has been completed.
Western must evaluate each SWMU to determine whether additional corrective action is
necessary once the background study is completed. Upon completion of the background study,
Western must submit a work plan providing the necessary additional investigation for Group 4.
NMED is aware that SWMUs within other groups may also require additional investigation;

' Western may choose to provide a work plan that incorporates the investigation of SWMUs from
other groups. If additional investigation activities are not necessary, Western may submit
requests for certificates of completion.

Western must address all comments contained in this Approval with Modifications and submit a
response letter to NMED on or before November 7, 2011. Western must submit a work plan to
install a monitoring well at SWMU No. 16 to NMED on or before August 22, 2011.

If you have any questions regarding this letter, please contact Leona Tsinnajinnie of my staff at
(505) 476-6057. ’

Sincerely,

d\/ﬁ %) ‘
ohn E. Kieling

Acting Chief
Hazardous Waste Bureau

cc: D. Cobrain, NMED HWB
L. Tsinnajinnie, NMED HWB
C. Chavez, OCD
A. Hains, Western Refining Company, El Paso, Texas

File: HWB-WRB-11-002 and Reading 2011



| Western
H. Refining |

RECEIVED OCD

February 28, 2011 : S

James Bearzi, Bureau Chief

New Mexico Environmental Department
Hazardous Waste Bureau

2905 Rodeo Park Drive East, Building 1
Santa Fe, New Mexico 87505-6303

Re:  Giant Refining Company, Bloomfield Refinery (currently known as Western
Refining Southwest, Inc. — Bloomfield Refinery) Order No. HWB 07-34 (CO)
Solid Waste Management Unit (SWMU) Group No. 4 Investigation Report

Dear Mr. Bearzi:

Western Refining Southwest, Inc. — Bloomfield Refinery submits the referenced
Investigation Report pursuant to Section IV.B.7 of the July 2007 HWB Order. The
Investigation Report summarizes the site environmental investigation activities
completed for SWMUs designated as Group 4. These include SWMU No. 7 Raw Water
Ponds, SWMU No. 10 Fire Training Area, and SWMU No. 16 Active Landfill. The
Investigation Report was developed and formatted to meet the requirements of Section
X.C of the July 2007 HWB Order.

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

?éncerelﬁ ™ '
es R. Schmaltz
Environmental Manager

Western Refining Southwest, Inc.
Bloomfield Refinery

cc: Hope Monzeglio - NMED HWB (w/attachment)
Dave Cobrain — NMED HWB
Carl Chavez — NMOCD (w/attachment)
Laurie King — EPA Region 6 (w/attachment)
Allen Hains — Western Refining El Paso

50 County Road 4990, Bloomfield, New Mexico 87413 « 505 632-4101 www.wnr.com



404 Camp Craft Rd., Austin, Texas 78746, USA
T +1 5123477588 F +1 512 347 8243 W www.rpsgroup.com

INVESTIGATION REPORT

GROUP 4
(SWMU No. 7 Raw Water Ponds,
SWMU No. 10 Fire Training Area and
SWMU No. 16 Active Landfill)

Bloomfield Refinery
Western Refining Southwest, Inc.
#50 Rd 4990
Bloomfield, New Mexico 87413

February 2011

S

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

Scott T. Crouch, P.G.
Senior Consultant
RPS

404 Camp Craft Rd.
Austin, Texas 78746

United Kingdom | Australia | USA | Canada | Russia | Malaysia



@ Table of Contents

List of Sections

EXECULIVE SUMMIAIY .....oiii ittt ettt ettt e et e st e e e e trea e e e aa e e e iii
Section 1 INtrOAUCHION ... it e e 1
Section 2 BackgroUN............oooiiiiiiiiii e 3
21 SWMU No. 7 Raw Water PONAS ............cocooiiviiiiiiic e 3

2.2 SWMU No. 10 Fire Training Ar€a............couevmimiiiiiiiiiee et 6

2.3 SWMU No. 16 Active Landfill ...............ccoooiiiiiii e 6
Section 3 Scope Of ACHVItIES...........oooiiiiii i, 8
3.1 Soil Boring, Monitoring Well Installation, and Sample Collection........................ 8

3.2 Background Information Research...................ccococcciiiiiiiiii e, 9

3.3 Collection and Management of investigation Derived Waste........................... 10

B8 SUIVEBYS . .eeoeiiiiieiet ettt e e e 10
Section 4 Field Investigation Results ... I 12
4.1 Surface ConditionNS........cccoovvveivvviieeieiiiiiiiiennn e 12

4.2 Subsurface ConAItIONS ............covviimuiiiiiiieee et 13

4.3 Exploratory Drilling Investigations, Soil Sampling and Boring Abandonment.... 14

4.4 Monitoring Well Construction and Groundwater Sampling ............................... 22

45 Groundwater Conditions ..........cccooviiiiiiiiiiii e 25

o 4.6 Surface Water Conditions .........cc.cooooeiiiiiiiii L s 25
4.7 Vadose Zone Vapor Sampling ReSUItS............ccoooiiiiiiiiiiiii 26
Section 5 Regulatory Criteria... ..., 27
Section 68 Site IMPACES ...t 30
6.1  Soil Sampling Chemical Analytical Results ......................ccccoo i 30

6.2 Groundwater Sampling Chemical Analytical Results........................................ 33

6.3 General Groundwater Chemistry................coooi e 38
Section 7 Conclusions and Recommendations ...............cccccoccceiiiiiiiiinniniiiiieee e 39
7.1 SWMU No. 7 Raw Water PONAS ..............ccoeoiiiiiiii e 39

7.2 SWMU No. 10 Fire TrainiNg Ar€a...........c.ooiiiiiiiiiioie e 40

7.3 SWMU No. 16 Active Landfill .....................cooiii 41

7.4  Recommendations .......ccoooooiiiiiiiiiii 43
Section 8 REEIENCES ....ooiie e, v... 45

C:\Documents and Settings\pdonnelly\Local Settings\Temporary Internet Files\OLK143\Gp 4 Site Inv Report Feb 2011.docx



Table of Contents (Continued)

List of Tables

Table 1 Historical Groundwater Analytical Results Summary
Table 2 Historical Soil Analytical Results Summary
Table 3 Soil Sample Vapor Screening Results

Table 4 Residential Soil Screening Levels

Table 5 SWMU No. 7 Soil Analytical Results Summary
Table 6 SWMU No. 10 Soil Analytical Results Summary
Table 7 SWMU No. 16 Soil Analytical Results Summary
Table 8 Groundwater Screening Levels

Table 9 Groundwater Analytical Results Summary
Table 10 General Groundwater Chemistry Parameters
Table 11 Water Level Measurements

List of Figures

Figure 1 Site Location Map

Figure 2 SWMU Group No. 4 SWMU Locations
Figure 3 SWMU No. 7 Sample Location Map
Figure 4 SWMU No. 10 Sample Location Map
Figure 5 SWMU No. 16 Sample Location Map
Figure 6 Cross Section A-A’ West to East

Figure 7 Cross Section B-B’ North to South

Figure 8 Potentiometric Surface Map (August 2009)
Figure 9 Arsenic Soil Map

Figure 10  Cobalt Soil Map

Figure 11 Mercury Soil Map

Figure 12 Benzo(a)pyrene Soil Map

Figure 13 Chloromethane Soil Map

Figure 14 Diesel Range Organics Soil Map

Figure 15 fron Soil Map

Figure 16 Manganese Soil Map

Figure 17 1,2,4-Trimethylbenzene Soil Map

Figure 18 1,3,5-Trimethlybenzene Soil Map

Figure 19 1-Methylnahthalene Soil Map

Figure 20 2-Methylnahthalene Soil Map

Figure 21 Naphthalene Soil Map

Figure 22 Xylenes Soil Map

Figure 23 Groundwater Analytical Results — Metals and Inorganics Map
Figure 24 Groundwater Analtytical Results — Organics Map
List of Appendices

Appendix A Boring Logs

Appendix B Field Methods

Appendix C TPH Screening Level Calculations
Appendix D Site-Specific Dilution/Attenuation Factor Calculations
Appendix E Analytical Data Reports

Appendix F  Quality Assurance/Quality Control

C:\Documents and Settings\pdonneliy\tocal Settings\Temporary Internet Files\OLK143\Gp 4 Site Inv Report Feb 2011.docx



Executive Summary

The Bloomfield Refinery, which is located in the Four Corners Area of New Mexico, has been in
operation since the late 1950s. Past inspections by State and federal environmental inspectors
have identified locations where releases to the environment may have occurred. These
locations are generally referred to as Solid Waste Management Units (SWMUs) or Areas of

Concern (AOCs).

Pursuant to the terms and conditions of an Order issued on July 27, 2007 by the New Mexico
Environment Department (NMED) to San Juan Refining Company and Giant Industries Arizona,
Inc. for the Bioomfield Refinery, this environmental site investigation was completed for the
SWMUs designated as Group 4. This group includes SWMU No. 7 Raw Water Ponds, SWMU
No. 10 Fire Training Area, and SWMU No. 16 Active Landfill.

The Order requires that San Juan Refining Company and Giant Industries Arizona, Inc.
determine and evaluate the presence, nature, and extent of historical releases of contaminants
at the aforementioned SWMUs. The Bloomfield Refinery is currently owned by San Juan
Refining Company, a New Mexico corporation, and operated by Western Refining Southwest,

Inc. formerly known as Giant Industries Arizona, Inc., an Arizona corporation.

The investigation activities included collection and analysis of soil and groundwater samples for
potential sife-related constituents beginning on August 17, 2010 and continuing through
December 1, 2010. This included the completion of 21 soil borings with groundwater samples
collected from four of the soil borings, one of which was completed as a permanent monitoring

well. A summary of the resuits of the investigation is provided as follows:

e SWMU No. 7 — Three soil borings (SWMU 7-1 thru SWMU 7-3) were advanced to a depth
of 16 feet below ground level (bg!). Groundwater was not encountered during the drilling
activities. Surface soil (0-0.5 ft) samples were collected at each soil boring. In addition,
soil samples were collected from each boring where a discernable layer was encountered.
This includes soil samples collected at SMWU 7-1 (4to 5ft, 5to 7 ft, and 10 to 12 ft),
SMWU 7-2 (5.75t0 7 ft, 7to 8 ft, 10 to 12 ft, 12 to 14 ft, and 14 to 16 ft), and SMWU 7-3 (6
to 8 ft, 8to 10 ft, 11 to 12 ft, and 12 to 14 ft). The soil analytical results indicate the
presence of four constituents (arsenic, cobalt, mercury, and benzo(a)pyrene) at
concentrations above their respective residential screening levels,

e SWMU No. 10 — Seven soil borings (SWMU 10-1 thru SWMU 10-7) were advanced to a
depth of 10 feet bgl. One soil boring (SWMU 10-8) was advanced to a depth of 12 feet
bgl. Groundwater was not encountered in soil borings SWMU 10-1 thru SWMU 10-8.
One soil boring/monitor well (SWMU 10-9/MW-67) was completed northwest



ﬂ (downgradient) of SWMU No. 10 to a depth of 23 feet bgl. Surface soil samples (0 to 0.5
ft) and a lower sample (1.5 to 2 ft) were collected from each soil boring location (SWMU

10-1 thru SWMU 10-9). There was no field evidence of impacted soils at locations SWMU
10-1 thru SWMU 10-7 or SWMU 10-9. At boring SWMU 10-8, a soil sample (6 to7 ft) was
collected from the base of an interval that appeared to have been impacted from the
surface to 7 feet bgl. Also at boring 10-8, a soil sample (10 to 12 ft) was collected five feet
below the impacted interval. At boring location SWMU 10-9, an additional soil sample was
collected immediately above saturation (16 to 18 ft).

Three constituents (arsenic, chloromethane, and diesel range organics) were detected at
concentrations above their respective residential screening levels in the soil samples

" collected at SWMU No. 10. Chloromethane is attributed to laboratory contamination.
Three constituents [manganese (total and dissolved), sulfate, and total dissolved solids]
were detected in groundwater samples at concentrations above their respective
screening levels.

e SWMU No. 16 — Five soil borings (SWMU 16-1 thru SWMU 16-5) were installed to depths
ranging from 22 to 26 feet bgl pursuant to the Group No. 4 Investigation Work Plan. Four
additional soil borings (SWMU 16-1-E, SWMU 16-1-S, SWMU 16-1-W, and SWMU 16-1-
N) were completed to a depth of two feet around boring SWMU 16-1. Surface soil
samples (0 to 0.5 ft) and a lower sample (1.5 to 2 ft) were collected from all of these soil
boring locations. Soil samples were collected at other intervals based on field
observations and the proximity of saturation. This included SWMU 16-1 (2 to 4 ft and 18
to 22 ft), SWMU 16-2 (8 to10 ft and 18 t020 ft), SWMU 16-3 (4 to 6 ft and 18 to 20 ft),
SWMU 16-4 (2 to 4 ft and 20 to 22 ft), and SWMU 16-5 (12 to 14 ft and 16 to 20) ft.

‘D Process catalyst and elemental sulfur were encountered at each of the locations, as
anticipated based on the fact that all of the borings are located within the footprint of the
landfill. Saturation was encountered in all soil borings except SWMU 16-4 and the
additional four two-foot borings surrounding SWMU 16-1. Groundwater samples were
collected from temporary wells located at SWMU 16-2, SWMU 16-3 and SWMU16-5. A
groundwater sample was not collected from the temporary well completion at SWMU 16-1
because a sufficient volume of water did not enter the well screen.

Four metals (arsenic, iron, mercury, and manganese) and eight organic constituents
(1,2, 4-trimethylbenzene, 1,3,5-trimethlybenzene, 1-methlynaphthalene, 2-
methlynaphthalene, chloromethane, naphthalene, xylenes, and diesel range organics)
were detected in soil samples at concentrations exceeding their respective residential
screening levels. Chloromethane is attributed to laboratory contamination. The
analyses of groundwater samples detected concentrations of mostly metals and
inorganic constituents [aluminum (total), arsenic, barium, beryllium, chromium, cobalt,
iron (total and dissolved), lead, manganese (total and dissolved), nickel, vanadium,
chloride, nitrate, sulfate, and total dissolved solids] and three organic constituents (1,2, 4-
trimethylbenzene, 1-methylnaphthalene, and naphthalene) above their respective
residential screening levels.

Conclusions and Recommendations

There are a number of constituents that are detected at relatively low concentrations when

@ compared to their residential screening levels and in some instances in only a single sample



above the screening level. These constituents should be evaluated in a risk assessment. Site-
specific background concentrations should be established for the naturally occurring
constituents in soils (e.g., arsenic, iron, and manganese) and groundwater (e.g., sulfate and
total dissolved solids) to facilitate an evaluation of the detection of these constituents.

Additional investigation of soils will be required to define the lateral limits of impacts at SWMU
No. 10 and the outer limits of the SWMU No. 16 landfill. Monitoring well MW-67, which was
installed at SWMU No. 10, will be added to the Facility-Wide Groundwater Monitoring Plan as
directed by NMED. Although there appears to be very limited groundwater present at SWMU
No.16, a permanent monitoring well should be installed at SWMU No. 16 to provide more
reliable information regarding the detection of inorganic constituents in groundwater samples
collected from temporary well completions at SWMU 16-2 and SWMU 16-3. This well should be
added to the Facility-Wide Groundwater Monitoring Plan to allow an on-going evaluation of the

organic constituents detected at SWMU 16-5.



Section 1
Introduction

The Bloomfield Refinery is located immediately south of Bloomfield, New Mexico in San Juan
County (Figure 1). The physical address is #50 Road 4990, Blbomfield, New Mexico 87413.
The Bloomfield Refinery is located on approximately 263 acres. Bordering the facility is a
combination of federal and private properties. Public property managed by the Bureau of Land
Management lies to the south. The majority of undeveloped land in the vicinity of the facility is
used extensively for oil and gas production and, in some instances, grazing. U.S. Highway 44 is
located approximately one-half mile west of the facility. The topography of the main portion of
the site is generally flat with steep bluffs to the north where the San Juan River intersects

Tertiary terrace deposits.

The Bloomfield Refinery is currently owned by San Juan Refining Company, a New Mexico
corporation, and operated by Western Refining Southwest, Inc. formerly known as Giant
Industries Arizona, Inc., an Arizona corporation. The Bloomfield Refinery has an approximate
refining capacity of 18,000 barrels per day. Various process units operated at the facility,
including crude distillation, reforming, fluidized catalytic cracking, sulfur recovery, merox treater,
catalytic polymerization, and diesel hydrotreating. Products produced at the refinery included
gasoline, diesel fuels, jet fuels, kerosene, propane, butane, naphtha, residual fuel, fuel oils, and

LPG.

On July 27, 2007, the New Mexico Environment Department (NMED) issued an Order to San
Juan Refining Company and Giant Industries Arizona, Inc. (“Western”) requiring investigation
and corrective action at the Bloomfield Refinery. This Investigation Report has been prepared
for the Solid Waste Management Units (SWMUSs) designated as Group 4 in the Order. This
includes:

e SWMU No.7 Raw Water Ponds;

¢ SWMU No. 10 Fire Training Area; and

e SWMU No. 16 Active Landfill.
The location of the individual SWMUs is shown on Figure 2 and all of these SWMUs are located
on the northeastern portion of the refinery property, north of County Road 4990. Only one of the
SWMUs (Raw Water Ponds) is currently used by Western. Site operations at SWMU No. 16

Active Landfill were voluntarily terminated following a meeting with the New Mexico Oil



Conservation Division on January 13, 2010, and use of the Fire Training Area ceased prior to

November 23, 2010.

The purpose of the site investigation is to determine and evaluate the presence, nature, and
extent of releases of contaminants in accordance with 20.4.1.500 New Mexico Administrative
Code (NMAC) incorporating 40 Code of Federal Regulations (CFR) Section 264.101. The
investigation activities were conducted in accordance with Section IV of the Order and pursuant
to the Group No. 4 Investigation Work Plan dated December 2008 (revised January 2010),
which was approved with modifications by the NMED on June 7, 2010. The investigation

focused on soils and groundwater.

Samples of soil and groundwater were analyzed for volatile and semi-volatile organic
constituents, metals, and inorganic general chemistry constituents. The results of these
analyses are compared to applicable State or federal cleanup and screening levels as specified
in Section VII. of the Order.



Section 2
Background

This section presents background information for each of the SWMUs, including a review of
historical waste management activities for each location to identity the following:
e Type and characteristics of all waste and all contaminants handled in the subject
SWMU,
e Known and possible sources of contamination;
e History of releases; and

e Known extent of contamination prior to the current investigation.

21 SWMU No. 7 Raw Water Ponds

The first recorded site operations in this area were fresh water ponds, which were constructed in
1976. In 1982, the fresh water ponds were converted to evaporation ponds. There were two
ponds of approximately 2.5 acres each. The northern pond is now the Raw Water Ponds and the
southern pond was located immediately to the south (Figure 2). The ponds were lined with four to
six inches of bentonite with earthen dikes. Process wastewater flowed from the current north
aeration lagoon directly into the northern evaporation pond and directly into the southern
evaporation pond as shown on Figure 3. The water evaporated or some was pumped to the

Spray lrrigation Area. After a Class I injection well was permitted, the evaporation ponds were

decommissioned in 1994.

Following implementation of the Closure Plan for the evaporation ponds as approved by the New
Mexico Oil Conservation Division (OCD) in May 1996, two Raw Water Ponds were constructed in
1996 within the former northern evaporation pond. The Raw Water Ponds, which cover
approximately 2.5 acres and impound water to an average depth of six feet, are currently used as
temporary storage for the refinery’s fresh water supply. Surface water is pumped from the San
Juan River to the ponds, where any entrained sediment is allowed to settle before the water is
pumped to the refinery’s on-site water treatment plant and subsequently stored in Tank #2, which
is a 2,814,000 gallon steel above ground storage tank. These operations are not associated with

any waste management activities.

in addition to storage of water pumped from the San Juan River, water that collects in the #1 East
Outfall was pumped to the Raw Water Ponds. On July 31, 2003 Western (Giant Industries at the



time of the discovery) noted hydrocarbon at the #1 East Outfall. Initially, VVestern implemented an
Emergency Action Plan that included construction of two earthen containment dikes configured in
series. Water that collected in this area was transported via vacuum trucks to the réfinery’s
wastewater treatment system. On October 15, 2003, Western notified the OCD of their plans to
install an oil-water separator (Tank #33) to which the fluids would flow through before being
diverted to the Raw Water Ponds. Routine sampling of the discharge from Tank #33 to the Raw
Water Ponds was initiated and the sample results starting in February of 2005 are included in
Table 1. While there have been some periodic increases in concentrations of constituents
discharged from Outfall #1, the concentrations have been very low during most of the time period
in which water was being discharged to the Raw Water Ponds. The analyses for a sample
collected at Tank #33 on January 4, 2010 showed a sudden significant increase in the
concentrations of benzene, ethylbenzene, toluene, and xylenes (BTEX). The discharge from #1
East Outfall was redirected to the APl Separator on January 14, 2010.

An additional source of water that is diverted to the Raw Water Ponds comes from remediation
activities at the river terrace area. Effluent from the dewatering operations at the river terrace area
is first treated via carbon adsorption units and then discharged to the Raw Water Ponds. The
effluent is routinely sampled before it is discharged and the analytical results indicate that no
environmental impacts have occurred to the Raw Water Ponds from the river terrace operations.

The analytical results from the effluent testing, which are all non-detect, are included in Table 1.

There have been numerous past sampling events in the area of the Raw Water Ponds.
Groundwater has been routinely monitored immediately down-gradient of the ponds at MW-1
since the well was installed in 1984 pursuant to the facility Discharge Permit (GW-1). The
historical groundwater resuits as shown in Table 1 for MW-1 have not indicated any

concentrations of chemicals above applicable standards.

As part of the on-going investigation of the refinery being conducted under the 2007 NMED Order,
additional groundwater samples were recently collected immediately down-gradient of the ponds
in the area of SWMU No. 2 Drum Storage Area North Bone Yard. Two permanent monitoring
wells (SWMU2-5/MW-50 and SWMU2-9/MW-51) and seven temporary monitoring wells
(SWMU2-1, SWMU2-2, SWMU2-3, SWMU2-4, SWMU2-6, SWMU2-7, and SWMU2-8) were
installed in October 2008, located immediately down-gradient of the Raw Water Ponds.
Groundwater samples were collected from these new locations in October 2008 and analyzed for

potential site-related constituents. These samples confirmed the earlier results of MW-1, that



there were no historical impacts to groundwater from the Raw Water Ponds that exceed
applicable standards, with the exception of a few metals. It is common to detect low
concentrations of total metals in samples collected from temporary or new wells, where turbidity
readings are high and sediment has been entrained in the water samples. The sample locations

are shown on Figure 3 and the analytical results are provided in Table 1.

Soil samples were first collected in the area of the ponds during the 1993 RCRA Fadlity
Investigation. Two soil borings (B-5 and B-6) were locqted immediately west of the evaporation
ponds and two soil borings (B-7 and B-9) were located immediately east of the evaporation ponds,
which also places them in the SWMU No. 10 Fire Training Area. Soil samples were collected
from each of these soil borings and analyzed for volatile and semi-volatile organics, total
petroleum hydrocarbons, and metals. All of the organic analyses were non-detect and the metals
concentrations were generally low. The locations of the soil borings are shown on Figure 3 and
the analytical results are provided in Table 2. Copies of the soil boring logs are presented in

Appendix A.

After the evaporation ponds were decommissioned 1994, a closure plan entitled, Closure Plan

for the Unlined Evaporation Lagoons and the Spray Evaporation Area, was completed on

August 13, 1996. A copy of the closure plan is included in Appendix B of the Group 4
Investigation Work Plan, dated December 2008 (Revised January 2010). The results of
analytical testing on soil samples collected from beneath the evaporation ponds are discussed
on pages 2 and 3 of the closure plan and are summarized in a table in Attachment C to the
closure plan. All organic analyses were non-detect and the metal results do not indicate any
impact to soils beneath the ponds. Chloride and sulfate concentrations were elevated in the 0-
1" sample but reduced significantly in the sample collected at 3-5 feet below ground surface. A
map showing sample locations is included'in Attachment B of the closure plan. On page 3 of

the closure plan, Giant proposed to use the closed evaporation ponds as raw water ponds.

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

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

to continue monitoring groundwater at MW-1 and MW-5. A copy of the August 28, 1996 OCD
letter is included in Appendix B of the Group 4 Investigation Work Plan, dated December 2008
(Revised January 2010).



2.2 SWMU No. 10 Fire Training Area

The Fire Training Area, which has been identified as SWMU No. 10, is located immediately east
of the Raw Water Ponds (Figure 2). It covers a small area approximately 160 wide by 250 long,
with a surface drainage ditch along the west side that appears to catch any runoff from the area.

The ditch flows into a small depression at the northern end of the Fire Training Area.

This area was used from 1981 through 2009 by the on-site fire fighting team for practice and
training. There are two small approximately 250-500 galton above ground storage tanks on the
south end of the area that are used to fuel the training fires. One tank contains mostly diesel with
a small fraction of gasoline and the other contains liquefied petroleum gas (LPG), which is
predominantly propane. There are a number of props arranged in two rows running north-south
on both sides of the area where the actual training exercises take place. The pipelines and
training props are shown on Figure 4. Some of the props included above ground open top metal
tanks where the liquid fuels (gas and diesel) were aliowed to pool to support the training fire. One
station was fueled only by LPG. Several stations used a mixture of LPG and liquid fuel but the
fuel was predominantly LPG at these stations and only a minor fraction of liquid fuels were used to
enhance the flame. Dry powder composed of sodium bicarbonate and potassium bicarbonate
and aqueous film forming foam are used as the fire suppressant agents.

This area was previously investigated during the 1993 RCRA Facility Investigation with four soil
borings located in this area. Two borings (B-7 and B-9) were placed along the west side in the
drainage ditch and the other two borings (B-8 and B-10) were located along the center of the area
(Figure 4). One soil sample was collected from each of the borings and analyzed for volatile and
semi-volatile organic constituents, total petroleum hydrocarbons, and metals. All of the organic
analyses were non-detect and the metais concentrations are reported to be less than the
background concentrations developed during the 1993 RCRA Facility Investigation (Groundwater
Technology Inc., 1994 and Groundwater Technology Inc., 1995). The analytical results for the soil
samples are presented in Table 2. The analytical results in Table 2 are compared to the NMED
screening levels and not the background concentrations developed during the 1993 RCRA

Facility Investigation, as the NMED has not approved any background studies at this time.

2.3 SWMU No. 16 Active Landfill

The active landfill, which began operation in approximately 1983, is located immediately adjacent

to the fire training area, on the east side (Figure 2). It occupies an area approximately 120 feet by



150 feet. The landfill is included as an active disposal facility in the refinery’s Discharge Plan,
which is reviewed and approved by the OCD; however, it is no longer in use. The materials
disposed of in the landfill included elemental sulfur, which was produced at the sulfur recovery
unit, and fines and spent catalyst from the Fluidized Catalytic Cracking (FCC) unit. The FCCU

catalyst is a non-hazardous metallic (alumina) solid, which was periodically replaced.

The spent catalyst, fines and elemental sulfur was placed in lifts and covered with clean soil. The
lateral extent of the landfill is visibly obvious; however, the thickness of the material placed in the
landfill is uncertain but is estimated to be 10 to 15 feet. No historical assessments have been

conducted in this area as it is a permitted disposal area.



Section 3
Scope of Activities

3.1 Soil Boring, Monitoring Well Installation, and Sample Collection

This section presents a brief summary of the sample collection activities completed at each
SWMU. Pursuant to Section IV of the Order, 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 one monitoring well were installed
at the Raw Water Ponds (SWMU No. 7), the Fire Training Area (SWMU No. 10), and the Active
Landfill (SWMU No. 16) pursuant NMED’s Approval with Modifications (dated June, 7, 2010) to
the Group 4 Investigation Work Plan (dated December 2008, revised January 2010). Four
additional soil borings were installed surrounding location SWMU 16-1 (Figure 5).

The soil borings were drilled using the hollow-stem auguring (HSA) method. All soil borings
were drilled to a minimum depth of 10 feet, with the exception of the four additional borings
(SWMU 16-1-E, SWMU 16-1-S, SWMU 16-1-W, and SWMU 16-1-N), which were completed to
a depth of two feet using a hand auger. Soil samples were collected continuously and logged
by a qualified geologist in accordance with USCS nomenclature. Soil samples were collected
using split-spoon samplers with the exception of the four aforementioned samples completed with

a hand auger, for which the soil samples were collected directly from the auger bucket.

Raw Water Ponds (SWMU No. 7)

Three soil borings (SWMU 7-1 thru SWMU 7-3) were advanced to a depth of 16 feet below
ground level (bgl) (Figure 3). Groundwater was not encountered during the drilling activities and
no groundwater samples were collected. Surface soil (0 to 0.5 ft) samples were collected at each
soil boring. In addition, soil samples were collected from each boring where a discernable layer
(e.g., change in lithology or physical evidence of impacted soils) was encountered. This includes
soil samples collected at SMWU 7-1 (4 to 5 ft, 5to 7 ft, and 10 to 12 ft), SMWU 7-2 (6.75to 7 ft, 7
to 8 ft, 10 to 12 ft, 12 to 14 ft, and 14 to 16 ft), and SMWU 7-3 (6 to 8 ft, 8to 10 ft, 11 to 12 ft, and
12 to 14 ft). |

Fire Training Area (SWWMU No. 10)

Seven soil borings (SWMU 10-1 thru SWMU 10-7) were advanced to a depth of 10 feet bgl
(Figure 4). One soil boring (SWMU 10-8) was advanced to a depth of 12 feet bgl. One soil



boring/monitor well (SWMU 10-9/MW-67) was completed northwest (downgradient) of SWMU No.
10 to a depth of 23 feet bgl. Surface soil samples (0 to 0.5 ft) and a lower sample (1.5 to 2 ft)
were collected from each soil boring location (SWMU 10-1 thru SWMU 10-9). There was no field
evidence of impacted soils at locations SWMU 10-1 thru SWMU 10-7 or SWMU 10-9, thus no
deeper samples were collected for analysis with the single exception of a soil sample collected
immediately above saturation (16 to 18 ft) at SWMU 10-9. At boring SWMU 10-8, a soil sample (6
to 7 ft) was collected from the base of an interval that abpeared to have been impacted from the
surface to 7 feet bgl. Also at boring 10-8, a soil sample (10 to 12 ft) was collected five feet below
the impacted interval. Groundwater was not encountered in soil borings SWMU 10-1 thru SWMU
10-8 and no groundwater samples were collected from these borings. Groundwater and vadose

zone vapor samples were collected at SWMU 10-9/MW-67.

Active Landfill (SWMU No. 16)

Five soil borings (SWMU 16-1 thru SWMU 16-5) were installed to depths ranging from 22 to 26
feet bgl pursuant to the Group No. 4 Investigation Work Plan. Four additional soil borings (SWMU
16-1-E, SWMU 16-1-S, SWMU 16-1-W, and SWMU 16-1-N) were completed to a depth of two
feet around boring SWMU 16-1 (Figure 5). Surface soil samples (0 to 0.5 ft) and a lower sample
(1.5 to 2 ft) were collected from all nine of these soil boring locations. Soil samples were collected
at other intervals based on field observations and the proximity of saturation. This includes
SWMU 16-1 (2 to 4 ft and 18 to 22 ft), SWMU 16-2 (8 to 10 ft and 18 to 20 ft), SWMU 16-3 (4 to 6
ft and 18 to 20 ft), SWMU 16-4 (2 to 4 ft and 20 to 22 ft), and SWMU 16-5 (12 to 14 ft and 16 to 20
ft). Process catalyst and elemental sulfur were encountered at each of the locations, as
anticipated based on the fact that all of the borings are located within the footprint of the landfill.
Saturation was encountered in all soil borings except SWMU 16-4 and the additional four two-foot
borings surrounding SWMU 16-1. Groundwater samples were collected from temporary wells
located at SWMU 16-2, SWMU 16-3 and SWMU16-5; however, a sufficient volume of
groundwater was not present in the temporary well completion at SWMU 16-1 to allow colliection

of a sample.

3.2 Background Information Research

Documents containing the results of previous investigations and subsequent routine
groundwater monitoring data from monitoring wells were reviewed to facilitate development of
the Group No. 4 Investigation Work Plan. The previously collected data provides very good

information on the overall subsurface conditions, including hydrogeology and contaminant



distribution within groundwater. The data collected under this scope of services supplements
the historical groundwater information and provide SWMU-specific information regarding

contaminant occurrence and distribution within soils and groundwater.

3.3 Collection and Management of Investigation Derived Waste

Drill cuttings, excess sample material and decontamination fluids, and all other investigation
derived waste (IDW) associated with soil borings were contained and characterized using
methods based on the boring location, boring depth, drilling method, and type of contaminants
suspected or encountered. Additional discussion on management of IDW is presented in
Appendix B. Two samples were collected for IDW characterization (one sample from the drums
generated at SWMUs 7 and 10, and a second sample from drums associated with SWMU No.
16). The IDW soil samples were analyzed for TCLP RCRA 8 Metals (EPA method 6010B),
Total Petroleum Hydrocarbons (gasoline, diesel, and motor oil ranges- EPA method 8015B),
Polyaromatic Hydrocarbons (EPA method 8310), and BTEX and methyl tertiary buty! ether (EPA
method 8260B). The laboratory analytical report (Order No. 1011444) is included in Appendix

E.

The non-hazardous soil (0.75 cubic yards) was sent to the Envirotech Inc. Soil Remediation
Facility in Hill Top, NM. All purged groundwater and decontamination water was disposed in the

refinery wastewater treatment system upstream of the API Separator.

3.4 Surveys

Known site features and/or site survey grid markers were used as references to locate each
boring as part of the field documentation prior to surveying the location. The boring locations
were measured to the nearest foot and locations were placed on a scaled map. In addition, a
hand held GPS receiver was used to record the coordinates of each soil boring. These
coordinates were recorded on the field boring logs. The soil boring locations were subsequently

surveyed by a registered surveyor.

The horizontal coordinates and elevation of each surface sampling location: the surface
coordinates and elevation of each boring, the top of each monitoring well casing, and the
ground surface at each monitoring well location; and the locations of all other pertinent
structures was determined by a registered New Mexico professional land surveyor in
accordance with the State Plane Coordinate System (NMSA 1978 47-1-49-56 (Repl!. Pamp.
1993)). The surveys were conducted in accordance with Sections 500.1 through 500.12 of the
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@ Regulations and Rules of the Board of Registration for Professional Engineers and Surveyors
Minimum Standards for Surveying in New Mexico. Horizontal positions were measured to the

nearest 0.1-ft, and vertical elevations were measured to the nearest 0.01-ft.
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Section 4
Field Investigation Resulits

This section provides a summary of the surface and subsurface conditions at the refinery,
including the subject SWMUSs. A discussion is included on the installation of soil borings, field
screening of subsurface soils, and collection of soil samples for analysis. This is followed by a
description of the installation of permanent‘and_ temporary well completions and the collection of

groundwater samples. Groundwater and surface water conditions are described, followed by a

discussion on field screening of vadose zone soil vapors.

4.1 Surface Conditions

Regionally, the surface topography slopes toward the floodplain of the San Juan River, which
runs along the northern boundary of the refinery complex. To the south of the refinery, the
drainage is to the northwest. North of the refinery, across the San Juan River, surface water
flows in a southeasterly direction toward the San Juan River. The portion of the refinery
property where the process units, tank farm, and SWMU No. 7 (Raw Water Ponds) are located
is generally of low relief with an overall northwest gradient of approximately 0.02 ft/ft. The Fire
Training Area (SWMU No. 10) and the Inactive Landfill (SWMU No. 16) are slightly lower in
surface elevation than the Raw Water Ponds. The land surface at the Fire Training Area is
generally flat with a slight gradient to the west, while the land surface slopes to the northeast at

the Active Landfill. The refinery sits on an alluvial floodplain terrace deposit and the‘re is a steep

bluff (approx. drop of 90 feet) at the northern boundary of the refinery where the San Juan River
intersects the floodplain terrace, which marks the southern boundary of the floodplain.

There are two locally significant arroyos, one immediately east and another immediately west of
the refinery, which collect most of the surface water flows in the area, thus significan“tly reducing
surface water flows across the refinery. A minor drainage feature is located on the eastern
portion of the refinery property, where the Landfill Pond (SWMU No. 9) is located and there are
several steep arroyos along the northern refinery boundary that primarily capture only local

surface water flows and minor groundwater discharges.

The refinery complex is bisected by County Rd #4990 (Sullivan Road), which runs east-west,
The process units, storage tanks (crude oil and liquid products), wastewater treatmeht systems,
and SWMUs No. 7, No. 10, and No. 16 are located north of the county road. The crdde oil and
product loading racks, LPG storage tanks and loading racks, maintenance buildings/:90-day
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storage area, pipeline offices, transportation truck shop, and Class | injection well are located
south of the county road. There is very little vegetation throughout any of these areas with most
surfaces composed of concrete, asphalt, or gravel. The area between the refinery and the San
Juan River does have limited vegetation on slopes that are not too steep to support vegetation.
The land surface at SWMUs No. 10 and No. 16 is mostly bare dirt and gravel. The northern half
of SWMU No. 7 is currently covered by the Raw Water Ponds and the southern half (former

Southern Evaporation Pond) is sparsely vegetated soil and gravel.

4.2 Subsurface Conditions

Numerous soil borings and monitoring wells have been completed across the refinery property
during previous site investigations and installation of the slurry wall, which runs along the
northern and western refinery boundary. Twenty one soil borings, one of which was completed
as permanent monitoring well, were completed under this scope of work for SWMU Group

No. 4. Three temporary wells were installed and sampled in the SWMU No.16 area.

Based on the available site-specific and regional subsurface information, the site is underlain by
the Quaternary Jackson Lake terrace deposits, which unconformably overlie the Tertiary
Nacimiento Formation. The Jackson Lake deposits consist of fine grained sand, silt and clay
that grades to coarse sand, gravel and cobble size material closer to the contact with the
Nacimiento Formation. The Jackson Lake Formation is over 40 feet near thick near the
southeast portion of the site and generally thins to the northwest toward the San Juan River.
The Nacimiento Formation is primarily composed of fine grained materials (e.g., carbonaceous
mudstone/claystone with interbedded sandstones) with a reported local thickness of

approximately 570 feet (Groundwater Technology, 1994).

Figures 6 and 7 present cross-sections of the shallow subsurface based on borings logs from
on-site monitoring well completions. One underground wastewater pipeline is present in the
area of the Raw Water Ponds and there are underground pipelines that supply liquid and
gaseous fuel to the Fire Training Area props. At SWMU No. 10, the western underground line
supplies liquid fuel to the props and the eastern line supplies propane to the natural gas props
as shown on Figure 4. These underground pipelines are part of SWMU No. 3 Underground
Piping Currently in Use and will be investigated under the Group No. 8 Investigation Work Plan,
although some of the borings completed under this Scope of Work are also located near these
underground lines. These underground pipelines are shown on Figures 9-24. A discussion of
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the analytical results of soil samples collected near the underground pipelines (SWMU 10-1 and
SWMU 10-2) is presented in Section 6.1

4.3 Exploratory Drilling Investigations, Soil Sampling and Boring
Abandonment

This subsection provides a description of surface and subsurface investigations to locate

potential impacts to soils and also the potential for deeper soil impacts to have migrated

vertically to the underlying groundwater. This includes soil field screening results, soil sampling

intervals and methods for detection of surface and subsurface impacts in soils.

The soil borings were drilled using hollow-stem auguring (HSA) method and a general
description of the exploratory drilling activities is as follows. All soil borings were drilled to a
minimum depth of 10 feet, with the exception of four additional (i.e., not specified in the
investigation work plan) soil borings (SWMU 16-1-E, SWMU 16-1-S, SWMU 16-1-W, and
SWMU 16-1-N), which were hand augered to a depth of two feet. At least one boring at each of
the individual SWMUs was drilled to the top of saturation, with the exception of SWMU No. 7
where none of the borings encountered saturation. I there was any indication of impacts based
on field screening results at 10 feet or evidence of waste materials or other signs of impacts,
then the boring was drilled deeper untit reaching a depth of five:feet below any observed
impacts (e.g., odors or elevated PID readings) or to the top of saturation, whichever was
achieved first. If impacted media was detected at the water table, then the boring was drilled
five feet below the water table or to refusal (whichever occurred first) to facilitate collection of

groundwater samples.

Discrete soil samples were collected for laboratory analyses at the following intervals:
e 0-0.5 (all borings); |
e 1.5-2’ (all borings except at SWMU No. 7);
e From the 6” interval at the top of saturation;

o The sample from each boring with the greatest apparent degree of contamination,
based on field observations and field screening;

e From each discernable layer (SWMU 7 only); and

+ Any additional intervals as determined based on field screening results.
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The installation of soil borings and collection of soil samples is discussed below in chronological
order within each SWMU. Copies of the boring logs are provided in Appendix A. In addition to
being included on the soil boring logs, the soil vapor (i.e., headspace) screening results are

summarized in Table 3.

SWMU No. 7 — Raw Water Ponds

Three soil borings were completed at SWMU No. 7 as described below and none of these were

completed as either temporary or permanent monitoring wells (Figure 3).

SWMU 7-1

On August 17, 2010 the drilling rig was set up on location SWMU 7-1 and four soil samples
were collected from boring SWMU 7-1. One surface soil sample was collected from 0 to 0.5
feet. The sample was collected from a silty sand with a PID reading of 2.2 ppm and no odor. A
second sample was collected from 4 to 5 feet in an interval that exhibited black staining of a
clayey sand and a hydrocarbon odor. The PID reading was 9.5 ppm, which was the highest
observed in the boring. A third sample (5 to 7 feet) was collected immediately below the
suspected impacted interval from within the same clayey sand lithologic horizon, but with a
reduced PID reading of 3.6 ppm. A two-inch thick high plastic clay interval was encountered at
9.5 feet bgl. The fourth sample was collected below the clay from 10 to 12 feet from within a
silty sand horizon with a PID reading of 2.0 ppm. The boring terminated at 16 feet bgl in a damp
to moist gravelly sand. Saturation was not encountered. None of the PID readings collected

were greater than 10 ppm. The borehole was grouted to the surface on August 17, 2010.

SWMU 7-2

On August 17, 2010 the drilling rig was set up on location SWMU 7-2 and six soil samples were
collected from boring SWMU 7-2. One surface soil sample was collected from 0 to 0.5 feet in a
clayey/silty sand with a PID reading of 10.2 ppm. The second sample was collected from

5.75 to 7 feet from first interval that was discernable from the overlying clayey/siity sand. The
5.75 to 7 foot interval has a noticeable increase in clay content and most obviously a black to
dark brown staining and an odor. The PID reading for this interval was 26.6 ppm, which was the
highest PID reading for the entire soil boring. A third sample was collected from 7 to 8 feet,
which is below the suspected impacted interval and has a lithology change back to a silty sand.

The PID reading for this interval was 15.6 ppm.
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The fourth sample was collected from a high plastic clay layer (10 to 12 feet); the fifth sample
was collected from a silty sand layer (12 to 14 feet); and the sixth sample was coliected from a
" sandy silt layer (14 to 16 feet). None of these discernable layers appeared to be impacted with
the PID readings ranging from 10.4 ppm to 4.2 ppm. Saturation was not encountered. The
boring terminated at 16 feet bgl. The borehole was grouted to the surface on August 17, 2010.

SWMU 7-3

On August 17, 2010 the drilling rig was set up on location SWMU 7-3 and five soil samples were

collected from boring SWMU 7-3. A surface soil sample and duplicate soil sample were

collected from 0 to 0.5 feet in a silty sand that registered a PID reading of 5.2 ppm. The second

sample was collected at a depth of 6 to 8 feet from a silty clay, which was considered to be a

discernable layer from the silty sand encountered from 0 to 6 feet. The PID reading at this
“interval was 36 ppm, which was the highest reading observed in this boring.

The three lowermost samples were collected due to three additional discernable layers
encountered during the sampling. The third sample was collected from siity sand (8 to 10 feet),
the fourth sample was collected from high plastic clay (11 to 12 feet), and the fifth sample was
collected from silty sand (12 to 14 feet). None of these discernable layers appeared to be
impacted with the PID readings ranging from 2.7 to 1.8 ppm. Saturation was not encountered.
The boring terminated at 16 feet bgl. The borehole was grouted to the surface on August 17,
2010.

SWMU No. 10 - Fire Training Area

Nine soil borings were completed at SWMU No. 10 with one of these borings completed as a
permanent monitoring well (MW-67) (Figure 4).

SWMU 10-1

On August 17, 2010 the drilling rig was set up on location SWMU 10-1 and samples were
collected from soil boring SWMU 10-1. Soil samples were collected from 0 to 0.5 feet and 1.5 to
2 feet. There were no indications of impacts based on the PID readings, which ranged from 0.5
to 4 ppm, nor was there any visual or olfactory evidence of impacts from the surface to a depth
of 10 feet bgl. The lithology was similar throughout the boring with all samples composed of a
fine-grained silty sand. The boring was terminated at a depth of 10 feet bgl. Saturation was not
encountered. The borehole was grouted to the surface on August 17, 2010.

16



SWMU 10-2

On August 17, 2010 the drilling rig was set up on location SWMU 10-2. There were no
indications of impacts based on the field screening results, which ranged from 0.3 to 0.5 ppm,
nor was there any visual or olfactory evidence of impacts from the surface to a depth of 10 feet
bgl. Soil samples were collected from 0 to 0.5 feet and 1.5 to 2 feet from fine-grained silty sand
that was consistent throughout the boring. The boring terminated at 10 feet bgl and saturation
was not encountered. The borehole was grouted to the surface on August 17, 2010.

SWMU 10-3

On August 18, 2010 the drilling rig was set up on location SWMU 10-3. There were no
indications of impacts based on the field screening results, which ranged from 0.5 to 1.8 ppm,
nor was there any visual or olfactory evidence of impacts from the surface to a depth of 10 feet
bgl. Two soil samples were collected from O to 0.5 feet and 1.5 to 2 feet bgl. The soil is
composed of fine-grained silty sand from 0 to 6 feet and fine-grained sand from 6 to 10 feet. The
boring terminated at 10 feet bgl. Saturation was not encountered. The borehole was grouted to

the surface on August 18, 2010.

SWMU 10-4

On August 18, 2010 the drilling rig was set up on location SWMU 10-4. There were no
indications of impacts based on the field screening results, which ranged from 0.6 to 4.8 ppm,
nor was there any visual or olfactory evidence of impacts from the surface to a depth of 10 feet
bgl. Two soil samples were collected from 0 to 0.5 feet and 1.5 to 2 feet bgl. The soil is
composed of fine-grained silty sand from 0 to 6 feet and fine-grained sand from 6 to 10 feet.
The boring terminated at 10 feet bgl. Saturation was not encountered. The borehole was
grouted to the surface on August 18, 2010.

SWMU 10-5

On August 18, 2010 the drilling rig was set up on location SWMU 10-5. There were no
indications of impacts based on the field screening results, which ranged from 0.2 to 4.4 ppm,
nor was there any visual or olfactory evidence of impacts from the surface to a depth of 10 feet
bgl. Two soil samples were collected from 0 to 0.5 feet and 1.5 to 2 feet bgl. The soil is
composed of fine-grained silty sand from 0 to 7 feet, silt from 7 to 8 feet, and gravely sand from
8 to 10 feet. The boring terminated at 10 feet bgl. Saturation was not encountered. The

borehole was grouted to the surface on August 18, 2010.
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SWMU 10-6

On August 18, 2010 the drilling rig was set up on location SWMU 10-6. There were no
indications of impacts based on the field screening results, which ranged from 0.3 to 1.0 ppm,
nor was there any visual or olfactory evidence of impacts from the surface to a depth of 10 feet
bgl. Two soil samples were collected from 0 to 0.5 feet and 1.5 to 2 feet bgl. The soil is
composed of fine-grained silty sand from 0 to 6 feet, sandy silt from 6 to 9 feet, and gravely
sand from 9 to 10 feet. The boring terminated at 10 feet bgl. Saturation was not encountered.

The borehole was grouted to the surface on August 18, 2010.

SWMU 10-7

On August 18, 2010 the drilling rig was set up on location SWMU 10-7. There were no
indications of impacts based on the field screening results, which ranged from 0.2 to 0.4 ppm,
nor was there any visual or offactory evidence of impacts from the surface to a depth of 10 feet
bgl. Two soil samples were collected from 0 to 0.5 feet and 1.5 to 2 feet bgl. The soil is
composed of fine-grained silty sand from 0 to 8 feet, sandy silt from 8 to 9 feet, and gravely
sand from 9 to 10 feet. The boring terminated at 10 feet bgl. Saturation was not encountered.

The borehole was grouted to the surface on August 18, 2010.

SWMU 10-8

On August 18, 2010 the drilling rig was set up on location SWMU 10-8. Potentially impacted
soils were encountered from O to 7 feet bgl. There were no significantly elevated PID readings
(1.1 to 10 ppm throughout the boring); however, dark brown to black soils that exhibited an odor
were encountered throughout this interval. Soil samples were collected from 0 to 0.5 feet, 1.5 to
2 feet (included duplicate sample), 6 to 7 feet (sample from the lowermost interval exhibiting an
odor), and 10 to 12 feet (bottom of boring, which is five feet below the lowermost impacted soil
interval). The soil is composed of clayey sand from O to 7 feet and gravelly sand from 7 to 10
feet. The sampling terminated at 12 feet bgl and groundwater was not encountered. The
borehole was grouted to the surface on August 18, 2010.

SWMU 10-9/MW-67
On August 26, 2010 the drilling rig was set up on location SWMU 10-9. There were no

indications of impacts based on the field screening results (i.e., PID readings ranged from 0.3 to
3 ppm) nor was there any visual or olfactory evidence of impacts from the surface to a depth of
23 feet bgl. Three soil samples were collected from SWMU 10-9 at the following depths: O to

18



0.5 feet (surface sample included duplicate sample), 1.5 to 2 feet, and 16 to 18 feet (interval
immediately above saturation). The lithology is described as very fine-grained silty sand from 0
to 6 feet, gravelly sand from 6 to 21.25 feet, and stiff clay from 21.25 to 23 feet. Saturation was
encountered at approximately 18 feet bgl and the Nacimiento Formation was encountered at
21.25 feet bgl. In order to accommodate the well installation the borehole was advanced to a
depth of 23 feet bgl and the boring was completed as monitor well MW-67, as discussed in

Section4.4..

- SWMU No. 16 - Active Landfill

Five soil borings were completed at SWMU No. 16 and temporary well completions were installed
in four of these borings to facilitate collection of groundwater samples (discussed in Section 4.4)
(Figure 5). In addition, four shallow (two —foot) soil borings were completed beyond the initial

scope of work.

SWMU 16-1

On August 18, 2010 the drilling rig was set up on location SWMU 16-1 with four soil samples
collected at this boring. A surface sample (0 to 0.5 feet) was collected from a silty sand with no
odor but a PID reading of 12.4 ppm. The next sample was collected for analysis from the 1.5 to
2 feet bgl interval, which was predominantly elemental sulfur and catalyst with a PID reading of
70 ppm and the sample did exhibit an odor. The third sample was collected from a depth of 2 to
4 feet in a silty sand mixed with process catalyst and elemental sulfur and a reduced PID
reading of 6.9 ppm. The lowermost sample was collected immediately above saturation from a
depth of 18 to 22 feet. The longer (four-foot) sample interval was required to obtain enough soil

volume from the gravelly interval.

After encountering a moist to saturated gravelly sand at 20 to 22 feet bgl the drilling was
discontinued until well materials for a temporary monitor well were mobbed onto the site. The
hollow stem augers were left in the borehole until August 25, 2010, when the drilling and sampling
resumed to a termination depth of 24 feet bgl. The boring was then converted to a temporary
monitoring well as discussed in Section 4.4. After an adequate volume of groundwater failed to
enter the well to allow collection of a sample, the temporary well screen was removed and the

boreholé was grouted on August 25, 2010.

SWMU 16-2
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On August 25, 2010 the drilling rig was set up on location SWMU 16-2 and four soil samples were
collected from boring SWMU 16-2. No elevated PID readings were observed at this location;
however, the soils were odiferous throughout much of the boring. A surface sample was
collected from 0 to 0.5 feet from a silty sand. There was no odor associated with this sample.
The second sample was collected from 1.5 to 2 feet in a silty sand mixed with elemental sulfur.
The PID reading from the 1.5 to 2 foot interval was only 3.9 ppm but the sample did exhibit an
odor. The third sample came from the 8 to 10 feet interval, also from a silty sand mixed with
process catalyst and elemental sulfur. The PID reading was 2.0 ppm and the sample did exhibit
an odor. Saturation was observed at 24 feet bgl but may have been higher, as no sample was
recovered from approximately 20 to 24 feet. A sample was collected for analysis from the 18 to
20 foot interval to the represent the soil sample near the top of saturation. The Nacimiento
Formation was encountered at 25 feet bgl and consisted of high plastic, very stiff, damp to dry,
yellowish brown to reddish brown clay. The boring was terminated at 26 feet bgl.

A temporary stainless steel well screen was installed at this location. A groundwater sample
was collected from the well as discussed in Section 4.4. The well screen was removed and

decontaminated. The borehole was grouted on August 25, 2010.

SWMU 16-3

On August 25, 2010 the drilling rig was set up on location SWMU 16-3 and four soil samples were
collected. The first sample was collected at the land surface from O to 0.5 feet from a silt with a
PID reading of 2.4 ppm. The second sample was collected from a depth of 1.5 to 2 feet and was
also from a silt. There was no odor in either of the first two samples. The next sample was |
obtained from a depth of 4 to 6 feet from a silty sand mixed with elemental sulfur. This sample
interval did exhibit an odor and had the highest PID reading in the boring at 97.4 ppm. The
lowermost soil sample was collected based on the presence of saturation, which began to
increase markedly at a depth of 20 feet. This sample was collected from 18 to 20 feet bg! from
a silty sand interval that had no odor and a PID reading of 2.7. The Nacimiento Formation was
encountered at 24.5 feet bgl and consisted of high plastic, very stiff, damp to dry, yellowish
brown and gray clay. The boring was terminated at 26 feet bgl.

A temporary stainless steel well screen was installed in SWMU 16-3 on August 25, 2010. On
August 26, 2010, after a groundwater sample was collected from the temporary well, the well
screen was removed and the borehole was grouted to the land surface.

SWMU 16-4
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On August 25, 2010 the drilling rig was set up on location SWMU 16-4 and four soil sampleé were
collected for analysis. A surface soil sample was collected from the 0 to 0.5 feet interval from a
silty sand with a trace of elemental sulfur. There was a faint odor associated with this sample
and PID reading of 3.2 ppm. The next sample was collected from similar material at a depth of
1.5 to 2 feet. There was a faint odor associated with this sample and a PID reading of 2.5 ppm.
The third sample was collected from the interval with the highest recorded PID reading (77.2
ppm), at a depth of 2 to 4 feet. This was also a silty sand mixed with elemental sulfur and the
addition of some process catalyst. It did exhibit an odor. The lowest interval with the indication
of potential impacts was at 16 feet with the presence of elemental sulfur and process catalyst.
The lowermost sample was collected for analysis from a depth of 20 to 22 feet, from a sandy
gravel without an odor and a PID reading of only 1.9 ppm. The boring was terminated at a
depth of 22 feet after drilling six feet below any observed potential impacts and saturation was
not encountered. Therefore, a temporary monitor was not installed at this location and the

borehole was grouted on August 25, 2010.

SWMU 16-5

On August 26, 2010 the drilling rig was set up on location SWMU 16-5 a total of four soil samples
were collected from boring SWMU 16-5. The soil samples were collected from the following
intervals. The surface sample was collected from 0 to 0.5 feet in a silty sand with elemental
sulfur. The sample did exhibit an odor and a PID reading 0.4 ppm. The second soil sample,
including a duplicated sample, was collected from 1.5 to 2 feet bgl from a silty sand and
elemental sulfur. The sample did exhibit an odor and had a PID reading of 1.8 pm. The third
sample (12 to 14 feet) was collected from an interval predominantly composed of elemental
sulfur and process catalyst. It did exhibit an odor and had the highest observed PID reading at
38.3 ppm. The lowermost (16 to 20 feet) soil sample consisted of silty sand and gravelly sand.
Due to poor recovery rates the sample was collected from a four foot interval. No odor was

observed in the soil samples from 16 to 20 feet and the PID readings ranged from 6.2 to 1.7

The Nacimiento Formation was encountered at 21.5 feet bgl and consisted of high plastic, very
stiff, damp to dry, reddish brown to tan clay. The boring was terminated at 22 feet bgl.
Saturation was encountered at approximately 20 feet and a temporary well completion was
installed to facilitate collection of groundwater samples. The groundwater sample was collected
on August 26, 2010 as discussed in Section 4.4 and the boring was grouted to the land surface
on August 27, 2010.
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SWMU 16-1-N

On August 30, 2010 a soil boring at location SWMU 16-1-N was completed to a depth of two feet
using a hand auger. The soils were composed of a silty sand with a trace of elemental sulfur and
a faint odor. Samples were collected for analysis from depths of 0-0.5 feet and 1.5-2 feet, where
PID readings of 1.4 and 1.7 were recorded, respectively. The boring was plugged with bentonite

chips.
SWMU 16-1-E

On August 30, 2010 a soil boring at location SWMU 16-1-E was completed to a depth of two feet
using a hand auger. Samples were collected for analysis from depths of 0-0.5 feet and 1.5-2 feet,
where PID readings of 2.6 and 7.5 were recorded, respectively. The soils were composed of a

silty sand with elemental sulfur and a faint odor. The boring was plugged with bentonite chips.

SWMU 16-1-S

On August 30, 2010 a soil boring at location SWMU 16-1-S was completed to a depth of two feet
using a hand auger. The soils were composed of a silty sand with elemental sulfur and an odor.
Samples were collected for analysis from depths of 0-0.5 feet and 1.5-2 feet, where PID readings
of 2.3 and 2.3 were recorded, respectively. The boring was plugged with bentonite chips.

SWMU 16-1-W

On August 30, 2010 a soil boring at location SWMU 16-1-W was completed to a depth of two feet
using a hand auger. Samples were collected for analysis from depths of 0-0.5 feet and 1.5-2 feet,
where PID readings of 2.6 and 25.5 were recorded, respectively. The soils in the upper one foot
were composed of a silty sand with elemental sulfur and an odor. Below one foot, the sample was

described as elemental sulfur with an odor. The boring was plugged with bentonite chips.

4.4 Monitoring Well Construction and Groundwater Sampling

This section describes the methods and details of monitoring well construction and the
collection of groundwater samples. The description includes the dates of well construction. The
wells and groundwater samples are discussed in chronological order within each SWMU.
Copies of the boring and well construction logs are provided in Appendix A. The well
development and purging procedures are discussed in Appendix B.
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All soil borings completed as either a permanent or temporary monitor well were drilled to the
top of bedrock (Nacimiento Formation). The depth to the top of the Nacimiento Formation
ranged from 21.25 to 25 feet below ground level.

SWMU 10-9/MW-67
On August 26, 2010 the drilling rig was set up on location SWMU 10-9. There were no

indications of impacts based on the field screening results nor was there any visual or olfactory

evidence of impacts from the surface to a depth of 23 feet bgl (see Section 4.3).

As shown on the well construction log for MW-67, the Nacimiento Formation was encountered
at 21.25 feet bgl and consisted of highly plastic, very stiff, damp to dry, yellowish brown clay.

in order to accommodate the well setting the borehole was advanced to a depth of 23 feet bgl.
Slotted (0.01 inch) rigid PVC well screen was placed at the bottom of the well and extended for
10 feet (12.00 to 22.00 feet) to ensure that the entire saturated zone was open to the well. Rigid
Schedule 40 PVC with threads was utilized for the well casing. A 7-inch sand bed was placed
at the bottom of the well bore. The 10/20 sand filter pack was installed to 2 feet over the top of
the well screen. As the sand was installed in the well bore the hollow stem augers were
removed. Two feet of bentonite was placed over the filter pack and hydrated. On August 27,
2010 an annular grout was installed to within two feet of the ground surface and allowed to cure
for a minimum of 24 hours. On August 30, 2010 the surface pad and protective aluminum cover

were installed.

The surface completion is a “stickup” completion. The concrete pad was wire reinforced. The
stickup completion consisted of a protective aluminum enclosure with cap that was secured in a
concrete pad measuring 4-feet by 4-feet wide by 6-inches thick. The concrete pad was wire
reinforced. The aluminum protective casing extended 4 feet above the top surface of the

concrete pad.

Four-inch diameter steel bollards were installed 6 inches from each corner of the concrete pad.
The bollards were installed two feet below grade and extended three feet above grade. The
bollards were installed vertically level and extend the same height. The holes for the bollards
were dug by hand with the diameter of the borehole measured a minimum of 6-inches. Each
bollard was cemented into the ground with the cement extending from the bottom of the hole to
the surface. The bollard was filled with cement. Each bollard was pretreated to remove rust,

primed, and painted with two coats of safety-yellow paint.
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Groundwater samples were collected at MW-67 on September 7, 2010 and December 1, 1010.
On both occasions, the well was first purged and the water samples collected following the

procedures discussed in Appendix B.

SWMU 16-1

As discussed in Section 4.3, boring SWMU 16-1 was completed using the HSA drilling method
on August 25, 2010. As shown on the soil boring log for SWMU 16-1, the Nacimiento Formation
was encountered at 22 feet bgl and consisted of high plastic, very stiff, damp to dry, gray and
reddish brown clay. A temporary 10-foot stainless steel well screen was installed at this
location; however, the formation did not yield enough water for the collection of groundwater
samples. The well screen was removed and decontaminated and the borehole was grouted on
August 25, 2010.

SWMU 16-2

Boring SWMU 16-2 was completed using the HSA drilling method on August 25, 2010. The
Nacimiento Formation was encountered at 25 feet bgl and consisted of high plastic, very stiff,
damp to dry, yellowish brown to reddish brown clay. A temporary 10-foot stainless steel well
screen was installed at this location on August 25, 2010. A groundwater sample was collected
from the well as discussed in Appendix B. The well screen was removed and decontaminated.

The borehole was grouted on August 25, 2010.

SWMU 16-3

On August 25, 2010 the drilling rig was set up on location SWMU 16-3 and the boring was drilled
using the HSA drilling method to a depth of 26 feet. As shown on the soil boring log for SWMU
16-3, the Nacimiento Formation was encountered at 24.5 feet bgl and consisted of high plastic,
very stiff, damp to dry, yellowish brown and gray clay. A temporary 10-foot stainless steel well
screen was installed at this location. After collection of a groundwater sample, as discussed in
Appendix B, the well screen was removed and decontaminated. The borehole was grouted on
August 26, 2010.

SWMU 16-5

On August 26, 2010 the drilling rig was set up on location SWMU 16-5 and the boring was drilled
using the HSA drilling method a depth of 22 feet. The Nacimiento Formation was encountered
at 21.5 feet bgl and consisted of high plastic, very stiff, damp to dry, reddish brown to tan clay.

A temporary 10-foot stainless steel well screen was installed at this location and a groundwater -
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sample was collected from the well on August 26, 2010. On August 27, 2010, the well screen

was removed and decontaminated and the borehole was grouted.

4.5 Groundwater Conditions

The uppermost aquifer is under water table conditions and occurs within the sand and gravel
deposits of the Jackson Lake Formation. The Nacimiento Formation functions as an aquitard at
the site and prevents site related contaminants from migrating to deeper aquifers. The
potentiometric surface as measured in August 2009 is presented in Figure 8 and shows the
groundwater flowing to the northwest, toward the San Juan River. The potentiometric surface at
the site is consistent with the regional gradient in that movement is toward to the San Juan

River, which is a location of regional groundwater discharge.

The depth to water in the area of the Group No. 4 SWMUs varies from approximately 18 feet near
SWMU No. 10 to 22 feet at SWMU No. 16. No separate phase hydrocarbon (SPH) was
observed in the new permanent monitor well (MW-67) installed during this investigation or the
temporary well completions at SWMU No. 16. The saturated thickness in the water table aquifer
varies from zero feet in the southern and eastern portions of the site to a maximum of
approximately eight feet along the northern portion of the refinery. A maximum of three feet of
saturation was observed in the Group No. 4 borings in SWMU 10-9/MW-67, while no free water
was present in boring SWMU 16-1, which terminated two feet within the top of the Nacimiento
Formation. The areas with the greatest saturated thickness are found near and along the
Hammond Ditch and on-site surface impoundments (i.e., the current and former Raw Water
Ponds). The predominant source of recharge to the shallow aquifer beneath the refinery is

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

4.6 Surface Water Conditions

The only local surface water body, excluding on-site surface impounds and the Hammond
Irrigation Ditch, is the San Juan River, which flows along the northern most property boundary.
There were no accumulations of surface water observed during the site investigation or
conditions likely to result in the future accumulation of surface water. Regionally, the surface
topography slopes toward the floodplain of the San Juan River, and across most of the refinery
and to the south of the refinery, the drainage is to the northwest. The portion of the refinery
property where the process units, tank farm, and SWMU No. 7 are located is generally of low

relief with an overall northwest gradient of approximately 0.02 ft/ft. Surface drainage flows to
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the northeast across SWMU No. 16 and to the west across SWMU No. 10. There is a steep
bluff (approx. drop of 90 feet) at the northern boundary of the refinery where the San Juan River
intersects the floodplain terrace, which marks the southern boundary of the floodplain.

There are two locally significant arroyos, one immediately east and another immediately west of
the refinery, which collect most of the surface water flows in the area, thus significantly reducing
surface water flows across the refinery. A minor drainage feature is located on the eastern
portion of the refinery, where the Landfill Pond (SWMU No. 9) is located and there are several
steep arroyos along the northern refinery boundary that primarily capture only local surface

water flows.

The average annual rainfall is only approximately 8.6 inches, thus the threat of surface water
transport of contaminants as suspended load or dissolved phase is low. Further, the refinery

implements a Stormwater Polliution Prevention Plan to ensure that surface waters of the State

are not impacted by refinery operations.

4.7 Vadose Zone Vapor Sampling Results

Prior to collection of the groundwater samples at MW-67, a total well vapor sample was
collected and field analyzed for carbon dioxide and oxygen. Field vapor measurements were
collected using a multi-gas meter as described in Appendix B, and the results were recorded on
a field sampling log. On the September 7, 2010 sampling event, measurements of 18.2%, and
1.4% were recorded for oxygen and carbon dioxide, respectively. Measurements of 18.6% and
0.9% were recorded for oxygen and carbon dioxide, respectively, on December 1, 2010. These

measurements are included in Table 10 along with the associated PID readings.
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Section 5
Regulatory Criteria

This section discusses the screening levels that are used throughout the report for soil and
groundwater. The applicable screening and cleanup levels are specified in Section VIl of the
Order issued by NMED on July 2, 2007. The soit cleanup levels are based oh a target excess
cancer risk of 10 for carcinogenic contaminants and a target hazard index of 1.0 for
noncarcinogenic contaminants. The Order specifies a hierarchy of soil screening levels, with
the soil screening levels based on NMED guidance taking precedence over EPA’s Region VI
Human Health Medium Specific Screening Levels. NMED guidance used to establish soil
cleanup levels includes the Technical Background Document for Development of Soil Screening
Levels (Revision 5.0, dated August 2009) and Total Petroleum ﬂydrocarbon (TPH) Screening
Guidelines (dated October 2006). Based on direction received from NMED subsequent to
issuance of the Order, EPA’s Region VI Human Health Medium Specific Screening Levels have
been replaced with EPA Regional Screening Levels dated April 2009. If a NMED soil screening
level is not available, then the EPA Regional Screening Levels are utilized and for carcinogenic

constituents only the soil screening level is multiplied by 10 to meet the target excess cancer

risk of 10°°.

For non-residential properties (e.g., the Bloomfield Refinery), there are soil screening levels that
may be utilized to ensure environmental media are protective of Industrial/Occupational
exposures throughout the upper two feet of surface soils and construction workers throughout
the upper ten feet. However, as the three SWMUs (Raw Water Ponds, Fire Training Area, and
the “Active” Landfill) that are the subject of this investigation report are generally not currently
active areas with the recent suspension of petroleum refining at the refinery property, residential
screening levels are used for comparison to site concentrations. In addition to potential direct
contact exposures, soils must also be protective of the underlying groundwater. Table 4

provides a list of the available NMED and EPA soil screening levels for residential properties.

Based on direction provided by NMED, the residential soil screening levels taken from the
Technical Background Document for Development of Soil Screening Levels (Revision 5.0, dated
August 2009) and Total Petroleum Hydrocarbon (TPH) Screening Guidelines (dated October
2006) are applied to the upper ten feet of soils. While EPA guidance (Supplement Guidance for
Developing Soil Screening Levels for Superfund Sites, December 2002) references the

application of their screening levels to the upper two centimeters, Western has conservatively
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applied the EPA soil screening levels to the upper ten feet to provide a consistent approach with
application of the NMED residential soil screening levels. These soil screening levels are also
listed in Tables 5 through 7 with their applicable depths. Some of the constituents reported by
the laboratory do not have screening levels but most were not detected with the exception of

some constituents that were detected in samples collected from within the interior to the SWMU
No. 16 Active Landfill.

The groundwater cleanup levels are based on New Mexico WQCC standards (20.6.2.7 WW
NMAC, 20.6.2.3103, and 20.6.2.4103) unless there is a federal maximum contaminant level
(MCL), in which case the lower of the two values is selected as the cleanup level. If neither a
WCQAQ standard nor an MCL is available, then the cleanup level is based on an EPA Regional
Screening Level (tap water). Table 8 presents the groundwater cleanup levels, with the

applicable cleanup level highlighted.

A review of the NMED TPH Screening Guidelines (dated 2006) indicates that the screening
levels were developed based on screening levels and compositional assumptions developed by
the Massachusetts Department of Environmental Protection (MADEP). The screening levels
used by the NMED in 2006 were developed by the MADEP in 2002 and 2003. A review of
current MADEP soil standards from their website
(http://www.mass.gov/dep/cleanup/laws/0975_6a.htm) indicates that screening levels have
been updated for two of the TPH carbon ranges. The screening level for C11-C22 aromatic
hydrocarbons has changed from 200 mg/kg to 1,000 mg/kg and C19-C36 aliphatics has
changed from 2,500 mg/kg to 3,000 mg/kg.

The TPH screening concentrations were updated using the 2009 MADEP screening levels and
the compositional assumptions from the NMED 2006 TPH Screening Guidelines. The updated
soil screening level for “unknown oil” (i.e., 100 % C11-C22 aromatics) is 1,000 mg/kg and this

value applies to both residential and industrial land use.

The review of the MADEP and NMED default TPH screening levels revealed that the screening
levels are developed to be protective of both the potential for direct contact to impacted soils
and the potential for TPH to leach from soils to the underlying groundwater that is used for
potable purposes. To evaluate the potential for “direct contact” type exposures (e.g., dermal
contact, ingestion, and inhalation of particulates and volatiles) to TPH in surface soils, a

screening level was developed for the “direct contact’ pathways. This screening level was
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developed for C11-C22 aromatics as it has one of the highest toxicities of any of the TPH
fractions used by NMED to calculate screening levels and is used to compare to “unknown oil.”
The calculation of the screening level for C11-C22 aromatics is documented in Appendix C.
The calculation uses Equation 1 (Combined Exposures to Noncarcinogenic Contaminants in
Soil; Residential Scenario) and all provided default exposure values from NMED’s August 2009
Technical Background Document for Development of Soil Screening Levels, Revision 5.0. The
toxicity values are taken from MADEP's Massachusetts Contingency Plan Standards

spreadsheets, 2009 (http://www.mass.gov/dep/cleanup/laws/standard.htm). These soil TPH

screening levels for “unknown oil” have conservatively been applied to all soil analytical resuits
for all three SWMUs even though the hydrocarbon source at SWMU No. 10 is known to be
predominantly diesel, which could potentially support a higher screening level.

The aforementioned Table 4 has soil screening levels for the soil-to-groundwater pathway that
are based on a dilution/attenuation factor (DAF) of 1.0. A review of site conditions indicates that
a DAF of 1.0 is overly conservative, thus a site-specific DAF value was calculated. A review of
the site-specific conditions at each of the SWMUSs recently investigated indicates that the
conditions at SWMU No. 2 Drum Storage Area North Bone Yard could present a greater
potential for constituents to leach from soils to the underlying groundwater because this location
has the shallowest depth to groundwater. A DAF value of 11.25 was calculated for SWMU No.
2 in the Group No. 2 Investigation Report (dated May 2009, revised March 2010) and although it
is overly conservative for the SWMUs investigated under Group 4, the same DAF value of 11.25
is applied at all locations presented in this Investigation Report. The documentation of the

calculation of the site-specific DAF value is provided in Appendix D.

The screening levels are not adjusted for potential cumulative risks due to the presence of
multiple carcinogenic constituents nor have the hazard quotients been adjusted for the possible
presence of multiple non-carcinogenic constituents because; (1) the detected concentrations of
some of the potentially naturally occurring constituents may be affected site-specific background
levels, and (2) the exposure areas have not yet been defined over which to assess the risk of a
potential receptor. Additional information should be collected prior to making any such

adjustments.
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Section 6
Site Impacts

This section discusses the analyses performed and presents the analytical results that were
obtained through the analysis of soil and groundwater samples, which were collected at the
Group 4 SWMUs. The results for soils and groundwater are discussed separately for each
individual SWMU.

6.1 Soil Sampling Chemical Analytical Results

Soil samples were analyzed by Hall Environmental Analysis Laboratory in Albuquerque, New
Mexico using the following methods for organic constituents:

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

Soil samples collected at SWMU No. 16 (Active Landfill) were analyzed by SW-846 Method 8270

only if the results for motor oil and/or diesel range organics exceeded 200 parts per million.

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

Analyte Analytical Method
Antimony SW-846 method 6010/6020
Arsenic SW-846 method 6010/6020
Barium SW-846 method 6010/6020
Beryllium SW-846 method 6010/6020
Cadmium SW-846 method 6010/6020
Chromium SW-846 method 6010/6020
Cobalt SW-846 method 6010/6020
Cyanide SW-846 method 335.3/335.2 mod
Lead SW-846 method 6010/6020
Mercury SW-846 method 7470/7471
Nickel SW-846 method 6010/6020
Selenium SW-846 method 6010/6020
Silver SW-846 method 6010/6020
Thallium SW846 method 6010/6020
Vanadium SW-846 method 6010/6020
Zinc SW-846 method 6010/6020
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Soil samples collected at SWMU No 16 (Active Landfill) were also analyzed for the foliowing

constituents in addition to those listed above.

Analyte Analytical Method
Aluminum SW-846 method 6010/6020
Boron SW-846 method 6010/6020
Copper SW-846 method 6010/6020
Manganese SW-846 method 6010/6020
Molybdenum SW-846 method 6010/6020
Iron SW-846 method 6010/6020
Uranium SW-846 method 6020
Chiloride SW-846 method 300
Sulfate SW-846 method 300
Fluoride SW-846 method 300

The analytical results are summarized in Table § for SWMU No. 7, Table 6 for SWMU No. 10,
and Table 7 for SWMU No. 16. The individual results that exceed the applicable cleanup levels
are highlighted. The laboratory analytical reports are included in Appendix E and the data

_validation of the results, which includes the analytical results for the associated QA/QC

samples, is included in Appendix F.

SWMU No. 7
The analyses of soil samples from SWMU No. 7 indicate the presence of four constituents at
concentrations above their respective residential screening levels. This includes arsenic, cobalt,

mercury, and benzo(a)pyrene. Arsenic was detected above the screening level of 0.148 mg/kg
in samples SWMU 7-1 (5-7), SWMU 7-2 (5.75-7’), SWMU 7-2 (7-8'), SWMU 7-3 (11-12"), and

- SWMU 7-3 (12-14’) (Figure 9). In these samples, the arsenic concentration ranged from 2.7 to

4.1 mg/kg.

Cobalt was detected in a single sample [SWMU 7-2 (10-12’)] above the residential screening
level of 5.51 mg/kg with a concentration of 7.1 mg/kg (Figure 10). Mercury and benzo(a)pyrene
were similarly detected above the residential screening levels in a single sample. Mercury was
reported at a concentration of 0.64 mg/kg vs. a screening level of 0.33 mg/kg in sample SWMU
7-1 (4-5') (Figure 11). Benzo(a)pyrene was found to be present in the same sample [SWMU 7-1
(4-5')] above the residential screening level of 0.48 mg/kg at a concentration of 1.3 mg/kg
(Figure 12).
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SWMU No. 10

Three constituents were detected at concentrations above their respective residential screening
levels in the soil samples collected at SWMU No. 10. These include arsenic, chloromethane,
and diese! range organics. Arsenic was found in one sample [SWMU 10-8 (6-7] at é
concentration (2.7 mg/kg) above the screening level of 0.148 mg/kg (Figure 9). Chloromethane
was detected at a concentration of 0.075 mg/kg in sample SWMU 10-9 (16-18") (Figure 13).
This reported concentration exceeds the residential screening level of 0.047 mg/kg; however, as
described in the laboratory case narrative the detection of chloromethane is attributed to
laboratory contamination. Diesel range organics were detected in three samples at
concentrations exceeding the screening levels at boring location SWMU 10-8 (Figure 14).
These samples included those collected from depths of 0-0.5', 1.5-2', and 6-7’. The reported
concentrations in these samples ranged from 1,400 mg/kg to 3,200 mg/kg.

SWMU No. 16

Four metals (arsenic, iron, mercury, and manganese) were found with concentrations exceeding
their respective residential screening levels. Arsenic was detected at borings SWMU 16-1 (0-
0.5 and 2-4’), SWMU 16-2 (1.5-2" and 8-10’), SWMU 16-3 (1.5-2' and 4-6’), SWMU 16-4 (1.5-
2"), and SWMU 16-5 (12-14’) at concentrations ranging from 2.9 to 20 mg/kg, all of which
exceed their respective screenings levels of 3.69 mg/kg for 0-2" and 0.148 mg/kg for depths
greater than two feet (Figure 9). Iron was detected at borings SWMU 16-1 (2-4' and 18-22),
SWMU 16-2 (8-10’ and 18-20’), SWMU 16-3 (4-6’), SWMU 16-4 (2-4’), and SWMU 16-5 (12-14’
and 16-20’) at concentrations exceeding the screening level of 7,267 mg/kg. The reported iron
concentrations for these samples ranged from 7,700 to 13,000 mg/kg (Figure 15). Mercury was
found to exceed the screening level of 0.33 mg/kg in only one sample [SWMU 16-5 (12-14")] at
a concentration of 1.6 mg/kg (Figure 11). Manganese was detected in borings SWMU 16-1 (2-
4’ and 18-22’), SWMU 16-2 (8-10" and 18-20’), SWMU 16-3 (4-6' and 18-20"), SWMU 16-4 (2-4’
and 20-22’), and SWMU 16-5 (12-14" and 16-20’) at concentrations in these samples ranging
from 56 to 210 mg/kg, which exceed the screening level of 3.04 mg/kg (Figure 16).

Eight organic constituents (1,2 4-trimethylbenzene, 1,3,5-trimethlybenzene, 1-
methlynaphthalene, 2-methlynaphthalene, chloromethane, naphthalene, xylenes, and diesel
range organics) were detected at concentrations that exceed their respective reéidential
screening levels. 1,2.4-trimethylbenzene was detected in two samples [SWMU 16-4 (2-4') and
SWMU 16-5 (12-14')] at concentrations of 0.77 and 7.4 mg/kg, respectively, which both exceed
the screening level of 0.27 mg/kg (Figure 17). 1,3,5-trimethlybenzene was detected in three
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samples [SWMU 16-3 (4-6'), SWMU 16-4 (2-4') and SWMU 16-5 (12-14")] at concentrations of
0.33, 6.1, and 2.6 mg/kg, respectively, which all exceed the screening level of 0.225 mg/kg
(Figure 18). Analyses of soil samples collected at borings SWMU 16-1 (2-4'), SWMU 16-2 (8-
10’), SWMU 16-3 (4-6), and SWMU 16-5 (12-14’) detected 1-methlynaphthalene at
concentrations of 0.78, 0.75, 0.74, and 31 mg/kg, which all exceed the screening level of 0.169
mg/kg (Figure 19). 2-methlynaphthalene was found to exceed the screening level of 10.1 mg/kg
in only one sample {SWMU 16-5 (12-14’)] at a concentration of 49 mg/kg (Figure 20).
Chloromethane was detected in three soil samples [SWMU 16-2 (18-20’), SWMU 16-3 (4-6"),
and SWMU 16-4 (20-22)] at concentrations of 0.069, 0.083, and 0.12 mg/kg, respectively, which
exceed the screening level of 0.047 mg/kg (Figure 13). As described in the laboratory case
narrative, the detection of chloromethane is attributed to laboratory contamination. Analyses of
soil samples collected at borings SWMU 16-1 (2-4’), SWMU 16-2 (8-10"), SWMU 16-3 (4-6"),
and SWMU 16-5 (12-14’) by EPA method 8260 detected naphthalene at concentrations of 0.52,
0.4, 0.51, and 8.8 mg/kg, respectively, which exceed the screening level of 0.0472 mg/kg
(Figure 21). Similar results were produced for naphthalene using EPA method 8270 with one
additional sample [SWMU 16-4 (2-4')] having a concentration (0.85 mg/kg) that exceeds the
screening level. Xylenes were found to exceed the screening level of 1.98 mg/kg in only one
sample [SWMU 16-5 (12-14’)] at a concentration of 2 mg/kg (Figure 22). Diesel range organics
were detected in three samples [SWMU 16-3 (4-6’), SWMU 16-4 (2-4'), and SWMU 16-5 (12-
14’), at concentrations of 3,900, 5,100, and 8,400 mg/kg, respectively, which exceed the
screening level of 1,000 mg/kg for samples greater than two feet in depth. Diesel range
organics were found one sample [SWMU 16-1-W (1.5-2")] with a concentration of 1,900 mg/kg
that exceeds the screening level of 1,800 mg/kg for samples less than two feet deep (Figure

14).

6.2 Groundwater Sampling Chemical Analytical Results

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

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

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

methods.

Analyte Analytical Method
Antimony SW-846 method 6010/6020
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Analyte Analytical Method

Arsenic SW-846 method 6010/6020
Barium SW-846 method 6010/6020
Beryllium SW-846 method 6010/6020
Cadmium SW-846 method 6010/6020
" Chromium SW-846 method 6010/6020
Cobalt SW-846 method 6010/6020

Cyanide SW-846 method 335.3/335.2 mod
Lead SW-846 method 6010/6020
Mercury SW-846 method 7470/7471
| Nickel SW-846 method 6010/6020
Selenium SW-846 method 6010/6020
Silver SW-846 method 6010/6020
Thallium SW-846 method 6010/6020
Vanadium SW-846 method 6010/6020
Zinc SW-846 method 6010/6020

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

Analyte Analytical Method
Bicarbonate SW-846 method 310.1 i
Chloride EPA method 300.0
Sulfate EPA method 300.0
Calcium SW-846 method 7140
Magnesium SW-846 method 7450
Sodium SW-846 method 7770
Potassium SW-846 method 7610
Manganese SW-846 method 6010/6020
Nitrate/nitrite EPA method 300.0
Iron SW-846 method 6010/6020
Total Dissolved Solids | Method SM 2540

Groundwater samples collected at SWMU No 16 (Active Landfill) were also analyzed for the
following constituents in addition to those listed above. The analyses included both total and
dissolved results.

Analyte Analytical Method
Aluminum SW-846 method 6010/6020
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Analyte Analytical Method
Boron SW-846 method 6010/6020
Copper SW-846 method 6010/6020
Molybdenum SW-846 method 6010/6020
Uranium SW-846 method 6020
Fluoride SW-846 method 300

The groundwater analyses were completed as approved in the site investigation work plan with
only a couple of exceptions. Separate analyses of nitrate and nitrite were completed for water
samples collected from SWMU 16-5 and MW-67 (12/1/2010); however, a total result for nitrate
plus nitrite was reported for SWMU 16-2, SWMU 16-3, and MW-67 (9/7/2010). The work plan
listed analyses for ferric/ferrous iron but the lab only reported total and dissolved iron. The
second groundwater sample collected from MW-67 was originally scheduled to be collected
within 75 days of the initial sampling event; however, it was not collected until day 85.

The analytical results and the applicable cleanup levels are presented in Table 9. The individual
results that exceed the applicable cleanup levels are highlighted. The results for the associated
QA/QC samples and the data validation are provided in Appendix F. The laboratory analytical

reports are included in Appendix E

Groundwater samples were not collected at SWMU No. 7 because none of the soil borings
encountered groundwater. As per the investigation work plan, no permanent monitoring wells
were planned for this SWMU and groundwater samples only would have been collected if the
soil borings were drilled to depths sufficient to encounter groundwater.

SWMU No. 10

One permanent monitoring well (MW-67) was installed at SWMU No. 10, at boring location
SWMU 10-8 (Figure 23). No temporary well completions were installed in any of the other soil
borings at SWMU No. 10 and the only groundwater samples collected at this SWMU came from
MW-67. The analyses performed on samples collected on August 25, 2010 and December 1,
2010 indicated the presence of three constituents at concentrations above their respective
screening levels, as indicated in Table 6. These constituents include manganese (total and
dissolved), sulfate, and total dissolved solids. Maps showing the distribution of these
constituents across all Group No. 4 SWMUs are included as Figures 23 and 24. Manganese
(total) was detected at concentrations of 0.93 and 0.99 mg/! during the two sampling events vs.
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a screening level of 0.88 mg/l. Manganese (dissolved) was detected at concentrations of 0.29
and 0.99 mg/l during the two sampling events vs. a screening level of 0.2 mg/l. During the first
sampling event, sulfate (total) was detected at 210 mg/i but increased to 660 mg/l in the second
set of samples vs. a screening level of 600 mg/l. The dissolved analyses for sulfate were
similar, with an initial analytical result of 200 mg/l and the second event indicating 650 mg/l.
The analyses for total dissolved solids indicated results of 897 mg/l on the first sampling event
and 1,410 mg/l on the second sampling event vs. a screening level of 1,000 mg/l. The analyses
for diesel range organics indicated results of <0.2 mg/I on the first sampling event and 0.37 mg/!
on the second sampling event vs. a screening level of 1.72 mg/l. The screening level used for
TPH in Table 9 is based on a petroleum product type of diesel #2/crankcase oil because the
only sample that had a detected result for DRO or MRO was at SWMU No. 10, where primarily

diesel fuel was used.

SWMU No. 16

Groundwater samples were collected at SWMU No. 16 from temporary wells completions at soil
borings SWMU 16-2, SWMU 16-3, and SWMU 16-5 on August 25, 2010 and August 26, 2010.
Due to a limited volume of groundwater that recharged to the well and thus limited sample
collection volume, not all analyses could be performed on sample SWMU 16-5. There was not
a sufficient volume to analyze for metals or total petroleum hydrocarbons in the diesel and

motor oil ranges in this sample.

The analyses from the groundwater samples collected from the temporary well completions at
SWMU No. 16 detected the presence of multiple constituents at concentrations above their
respective residential screening levels, as presented in Table 9. The majority of these
constituents are metals and inorganic constituents and include; aluminum (total), arsenic,
barium, beryllium, chromium, cobalt, iron (total and dissolved), lead, manganese (total and
dissolved), nickel, vanadium, chioride, nitrate, sulfate, and total dissolved solids (Figure 23).
Organic constituents present above the residential screening levels include 1,2,4-
trimethylbenzene, 1-methylnaphthalene, and naphthalene (Figure 24).

The total aluminum values of 920 mg/l and 320 mg/I as reported for the samples collected at
SWMU 16-2 and SWMU 16-3, respectively, both exceed the screening level of 37 mg/l. Values
for arsenic of 0.29 and 0.061 mg/l were reported for samples collected at SWMU 16-2 and
SWMU 16-3, respectively, with both exceeding the screening level of 0.01 mg/l. The reported
values for barium of 1.4 mg/l at SWMU 16-2 and 1.5 mg/l at SWMU 16-3 both exceed the

36



screening level of 1.0 mg/l. Similarly, the reported values of beryllium of 0.026 and 0.0093 mg/I
both exceed the screening level of 0.004 mg/l. Chromium was detected at values of 0.71 and
0.17 mg/l at SWMU 16-2 and 16-3, respectively, with both resulits exceeding the screening level

of 0.05 mg/l.

The screening level for cobalt (0.05 mg/l) was exceeded at both SWMU 16-2 and SWMU 16-3
with reported concentrations of 0.25 and 0.088 mg/l, respectively. The total iron values of 800
mg/l and 320 mg/! as reported for the samples collected at SWMU 16-2 and SWMU 16-3,
respectivély, both exceed the screening level of 26 mg/l. Values for dissolved iron of 2.7 and 45
mg/l were reported for samples collected at SWMU 16-2 and SWMU 16-3, respectively, with
both exceeding the screening level of 1.0 mg/l. The reported values for lead of 0.21 mg/ at
SWMU 16-2 and 0.56 mg/l at SWMU 16-3 both exceed the screening level of 0.015 mg/l.
Similarly, the reported values of total manganese of 19 and 12 mg/I both exceed the screening
level of 0.88 mg/l. Dissolved manganese was detected at values of 6.7 and 4.2 mg/l at SWMU
16-2 and 16-3, respectively, with both results exceeding the screening level of 0.2 mg/l.

The nickel values of 1.9 mg/l and 0.53 mg/l as reported for the samples collected at SWMU 16-2
and SWMU 16-3, respectively, both exceed the screening level of 0.2 mg/l. Values for
vanadium of 3.6 and 0.59 mg/| were reported for samples collected at SWMU 16-2 and SWMU
16-3, respectively, with both exceeding the screening level of 0.26 mg/l. The repoﬁed values for
total chloride of 310 mg/l at SWMU 16-2 and 440 mg/l at SWMU 16-3 both exceed the
screening level of 250 mg/l. Similarly, the reported values of dissolved chloride of 300 and 470
mg/l both exceed the screening level of 250 mg/l. Sulfate was also detected in both dissolved
and total samples at concentrations above the screening level of 600 mg/l. The “dissolved”
sulfate values were reported at 1,400 and 2,000 mg/l at SWMU 16-2 and 16-3, respectively. The
“total” sulfate values were reported at 1,400 and 1,800 mg/l at SWMU 16-2 and 16-3,
respectively. Nitrate exceeded the screening level of 10 mg/l in sample SWMU 16-5 at a
concentration of 45 mg/l. The screening level for total dissolved solids of 1,000 mg/l was
exceeded in samples collected SWMU 16-2, SWMU 16-3, and SWMU 16-5 with values 2,860,
4,230, and 5,400 mg/l, respectively.

The three organic constituents that exceed their screening levels (1,2 4-trimethylbenzene, 1-
methylnaphthalene, and naphthalene) were detected in the groundwater sample collected from
SWMU 16-5. 1,2 4-trimethylbenzene and 1-methylnaphthalene were detected at concentrations
of 0.028 mg/l and 0.036 mg/l, respectively, vs. screening levels of 0.015 mg/l and 0.0023 mg/I.
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Naphthalene was detected at a concentration of 0.023 mg/l vs. a screening level of 0.00014

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 10 and fluid levels

measured prior to purging the wells are presented in Table 11.
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Section 7
Conclusions and Recommendations

This section summarizes and provides an evaluation of the impacts as shown in field screening
data and analytical data. The investigation of soils and groundwater was conducted at the
SWMU No. 7 Raw Water Ponds, SWMU No. 10 Fire Training Area, and SWMU No. 16 Active
Landfill to determine and evaluate the presence, nature, extent, fate, and transport of
contaminants. To accomplish this objective, soil borings and monitoring wells were installed to
allow the collection of and chemical analysis of soil and groundwater samples as discussed in
Sections 4 and 6, respectively. An evaluation of the results of both field screening and the

laboratory analyses follows for each SWMU.

7.1 SWMU No. 7 Raw Water Ponds

The analyses of soil samples from SWMU No. 7 indicate the presence of four constituents
(arsenic, cobalt, mercury, and benzo(a)pyrene) at concentrations above their respective
residential screening levels. Arsenic was detected above the residential screening level of
0.148 mg/kg in soil samples from each of the thfee soils borings completed at SWMU No. 7;
however, the arsenic concentrations are generally low and ranged from <2.5 to 4.1 mg/kg
(Figure 9). Site-specific background concentrations have not yet been determined for arsenic
but the values reported at SWMU No. 7 should be compared to background prior to making any

conclusions regarding the presence of arsenic at this SWMU.

Cobalt was detected in a single sample [SWMU 7-2 (10-12)] above the residential screening
level of 5.51 mg/kg with a concentration of 7.1 mg/kg (Figure 10). This sample was collected
from a high plastic, stiff clay without any field evidence (e.g., staining, odor, elevated PID
reading) of impacts. The two overlying samples collected from depths of 5.75-7’ and 7-8’
reported cobalt concentrations of 2.7 and 1.3 mg/kg, respecﬁvely. It appears that the single
detection of cobalt above the screening level may not be representative of cobalt concentrations
in soils across SWMU No. 7 and further evaluation in a risk assessment should be performed

prior to conducting remediation based on this single detection.

Mercury and benzo(a)pyrene were detected above the residential screening levels in a single
sample [SWMU 7-1 (4-5")]. Mercury was reported at a concentration of 0.64 mg/kg vs. a
screening level of 0.33 mg/kg and Benzo(a)pyrene was found to be present at a concentration

of 1.3 mg/kg vs. the screening level of 0.48 mg/kg (Figures 11 and 12). Field screening of this
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sample indicated a slightly elevated PID reading (9.5 ppm vs. 3.0 ppm for overlying intervals)
and black stains with a hydrocarbon odor. The sample collected from directly beneath this
sample at a depth of 5-7’ did not contain any constituents at concentrations above their
respective screening levels except arsenic, which was detected at only 3.1 mg/kg. This boring
(SWMU 7-1) is located close to the inlet pipe for the former South Evaporation Pond and it is
possible that the elevated readings of mercury and benz(a)pyrene may be associated with
historic operations of the evaporation pond. Similar to the detection of cobalt at a single
location, an evaluation under a risk assessment (e.g., calculation of a representative
concentration) should be considered prior to concluding what, if any, actions are warranted.

Groundwater samples were not collected at SWMU No. 7 because none of the soil borings
encountered groundwater. As per the investigation work plan, no permanent monitoring wells
were planned for this SWMU and groundwater samples only would have been collected if the
soil borings were drilled to depths sufficient to encounter groundwater.

7.2 SWMU No. 10 Fire Training Area

Three constituents (arsenic, chloromethane, and diesel range organics) were detected at
concentrations above their respective residential screening levels in the soil samples collected
at SWMU No. 10. Arsenic was found above the screening level in one sample at a
concentration 2.7 mg/kg. This is a similarly low concentration of arsenic as found at SWMU No.
7 and should also be evaluated in comparison to a site-specific background concentration.
Chloromethane was detected at a concentration of 0.075 mg/kg in sample SWMU 10-9 (16-18’),
which was collected at the top of saturation (Figure 13). This concentration slightly exceeds the
residential screening level of 0.047 mg/kg and there is no field evidence of impacts in this
sample or any of the overlying soils. Chloromethane was also detected in the surface sample
collected from boring SWMU 10-9 at 0-0.5’ but was non-detect at 1.5-2’. Chloromethane was
not detected in the groundwater samples collected from nearby MW-67 and its presence in the
soil analyses is attributed to laboratory contamination as described in the laboratory case

narratives and the data validation in Appendix F.

Diesel range organics were detected in three samples at concentrations exceeding the
screening levels at boring location SWMU 10-8 (Figure 14). The concentration at 0-0.5’ was
2,800 mg/kg and it increased to 3,200 mg/kg at 1.5-2’ but decreased to 1,400 mg/kg at 6-7".
The concentrafion further decreased to 12 mg/kg at 10-12’. Field screening information
mirrored these results with an odor present throughout the upper seven feet, with the highest

>
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PID reading of 10 ppm occurring in the 2-4’ interval. Diesel range organics were detected in the
nearby MW-67 in one of the two sampling events. This boring is located in a manmade
depression, which was constructed to contain surface water flowing across the fire training area
or any surface spills that may have occurred in the area. Therefore, it is in the location most .
likely to have impacts from historical operations in this area and the analytical results appear to

confirm the presence of hydrocarbon impacted soils at this location.

One permanent monitoring well (MW-67) was installed at boring location SWMU 10-9 (Figure
23). The analyses performed on groundwater samples collected on August 25, 2010 and
December 1, 2010 indicate the presence of three constituents at concentrations above their
respective screening levels, as indicated in Table 9. These constituents include manganese
(total and dissolved), sulfate, and total dissolved solids. Maps showing the distribution of these
constituents across all Group No. 4 SWMUs are included as Figures 23 and 24. Based on the
use of this area for training fire fighters and the constituents that were detected in soil above
screening levels, diesel range organics would appear to be the only constituent of the four likely
to be associated with the SWMU. Manganese could be associated with natural degradation of
organics present in groundwater. As a site-specific background concentration has not yet been
established for naturally occurring constituents in groundwater (e.g., sulfate and total dissolved
soils) it is not yet possible to determine if the concentrations of sulfate and total dissolved solids
are repreSentative of naturally occurring concentrations or represent site-related im‘i&acts. The
vadose zone vapor samples, as discussed in Section 4.7, did not indicate any significant
biological activity in area of MW-67. The oxygen levels did not appear to be reduced below

what could be expected in non-impacted areas and carbon dioxide levels are low.

7.3 SWMU No. 16 Active Landfill
Five soils borings (SWMU 16-1, SWMU 16-2, SWMU 16-3, SWMU 16-4, and SWMU 16-5) were

completed within the footprint of the former “Active Landfill” as described in the investigation
work plan. The detection of petroleum hydrocarbons in the upper two feet in boring SWMU 16-1
lead to the installation of four additional borings (SWMU 16-1-N, SWMU 16-1-E, SWMU 16-1-S,
and SWMU 16-1-W) surrounding SWMU 16-1 in a effort to define the petroleum hydrocarbons
(Figure 14).

As anticipated, elemental sulfur and catalysts, which were approved for disposal in the
permitted landfill, were found to be present in all soil borings. Four metals (arsenic, iron,

mercury, and manganese) were found with concentrations exceeding their respective residential
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soil screening levels. Establishment of site-specific background for these naturally constituents
will be necessary before it can be determined if the detected concentrations exceed background
values. However, it is likely that arsenic (max. concentration of 20 mg/kg) and mercury (max.
concentration of 1.6 mg/kg) are present at concentrations above background and screening
levels. Seven organic constituents (1,2,4-trimethylbenzene, 1,3,5-trimethlybenzene, 1-
methlynaphthalene, 2-methlynaphthalene, naphthalene, xylenes, and diesel range organics)
were also detected at concentrations that exceed their respective residential soil screening
levels and these constituents may be associated with disposal of the elemental sulfur and
catalysts. Chloromethane was also detected in soils at concentrations above the residential
screening level, but its presence is attributed to laboratory contamination as described in the

laboratory case narratives and the data validation in Appéndix F.

Groundwater samples were collected at SWMU No. 16 from temporary wells completions at soil
borings SWMU 16-2, SWMU 16-3, and SWMU 16-5 on August 25, 2010 and August 26, 2010.
The analyses of the groundwater samples collected from the temporary well completions at
SWMU No. 16 detected the presence of multiple constituents at concentrations above their
respective residential screening levels, as presented in Table 9. The majority of these
constituents are metals and inorganic constituents and include; aluminum (total), arsenic,
barium, beryllium, chromium, cobalt, iron (total and dissolved), lead, manganese (total and
dissolved), nickel, vanadium, chloride, nitrate, sulfate, and total dissolved solids (Figure 23). As
discussed above for SWMU No. 10, establishment of background values for naturally
constituents in groundwater will facilitate the evaluation of these detections. Of particular
importance is the fact that all of the groundwater samples at SWMU No. 16 were collected from
temporary well completions that produced low volumes of water and did not allow removal of
sufficient water to remove sediment from the well or the samples. All of the groundwater
samples collected from SWMU 16-2, SWMU 16-3, and SWMU 16-5 were described as cloudy,
muddy. The presence of entrained sediments in the groundwater samples may have lead to
artificially elevated concentrations of metals (e.g., aluminum, arsenic, barium, beryllium,

chromium, cobalt, iron, lead, manganese, nickel, and vanadium).

Organic constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene, and naphthalene) were
found to be present in the groundwater sample collected from SWMU 16-5 at concentrations
above the residential screening levels (Figure 24). All of these constituents were also detected
in soils at SWMU No. 16 and may be associated with historical operations of the “Active
Landfill.”
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7.4 Recommendations

SWMU No. 7

The investigation at SWMU No. 7 appears to have identified historical impacts from the
operation of the former South Evaporation Pond in the area of boring SWMU 7-1. This is
demonstrated by the detection of mercury and benzo(a)pyrene above the residential screening
levels in a single sample [SWMU 7-1 (4-5")]. A risk assessment should be performed for these
two constituents to determine what, if any, additional actions are necessary. Cobalt was
similarly detected in a single sample and should aiso be evaluated in the risk assessment. Site-
specific soil background concentrations should be established for arsenic and other naturally

occurring constituents of interest.

SWMU No. 10

Impacted soils were located in the surface drainage feature, which was constructed to capture
and control surface water that flows across the fire training area (Figure 4). Additional
investigation of soils is recommended in the area of soil boring SWMU 10-8 to define the

hydrocarbon impacted soils.

Background concentrations in groundwater should be established for naturally occurring
constituents, if possible, to facilitate an evaluation of the concentration levels of sulfate and total
dissolved solids detected at MW-67. Monitoring well MW-67 will be added to the Facility-Wide
Groundwater Monitoring Plan as directed by NMED.

SWMU No. 16

impacted soils were documented within the interior of the former “Active Landfill.” Some of the
constituents (e.g., iron and manganese) may be representative of background concentrations
and a site-specific background concentration should be developed for comparison prior to
making any final determinations regarding impacts for the potentially naturally occurring metals.
The presence of organic constituents above screening levels in soils requires that further
investigation be conducted to define the limits of the landfill. The sampling and analysis of soils
within the main portion of the landfill has provided a good characterization of the potential
constituents that can be used to facilitate lateral delineation. Vertical delineation was defined at
soil boring SWMU 16-1, where process catalyst was found to extend to a depth of 18 feet or
approximately two feet above saturation.
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Although there appears to be very limited groundwater present at SWMU No. 16, a permanent
monitoring well should be installed at SWMU No. 16 to provide more reliable information
regarding the detection of the many inorganic constituents in groundwater at SWMU 16-2 and
SWMU 16-3. This well should be added to the Facility-Wide Groundwater Monitoring Plan to
allow an on-going evaluation of the organic constituents detected at SWMU 16-5.
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Table 1
Historical Groundwater Analytical Results

Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

WQCC 20NMAC] SWMU2-1] SWMU 2-2 | SWMU 2-3] SWMU 2-4 [ SWMU2-5 /] SWMU 2-6 | SWMU 2-7 } SWMU 2-8 |SWMU 2-9
Analyte 6.2.3103 GW GW GW GW MW-50 GwW GW GwW MW-51 | MW-1 | Mw-1 MW-1 MW-1 Mw-1 | mw-1 | mw-1 ] Mwer ] Mw-t | MWA MW-1 MW-1 MW-1 MW-1
Date 9/29/2008 | 9/29/2008 | 9/29/2008 | 9/30/2008 | 10/28/2008| 9/30/2008 | ©/30/2008 | 10/1/2008 | 10/28/2008 | 3/3/2003 | 8/21/2003| 3/3/2004 | 8/23/2004 | 4/11/2005| 8/6/2005 4/5/2006 | 8/15/2006 | 4/1/2007 | 8/28/2007{ 4/8/2008 | 8/13/2008{ 4/1/2009 | 8/1/2009
Total metals (mg/l)
Antimony 0.006 ? 0.0012 <0.0010 | <0.0010 < 0.0010 <0.001 <0.0010 | <0.0010 | <0.0010 <0.001 NA NA NA NA NA NA NA NA NA NA NA NA
Arsenic 0.012 0.012 < 0.0010 0.0028 0.005 0.012 0.0039 0.0091 0.0034 0.012 NA <0.02" NA <0.02 NA NA NA <0.02 NA <0.2 NA <0.02 NA <0.02
Barium 1.0 1.5 0.22 0.24 0.2 0.8 0.53 0.5 0.29 0.2 NA 0.46 NA 0.052 NA NA NA 0.023 NA 0.023 NA 0.15 NA <0.02
_ﬁmmé__aa 0.004 2 0.0024 <0.0020 | <0.0020 < 0.0020 0.001 0.0021 0.0076 0.0021 <0.001 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
__mma_.:m::_ 0.005 2 <0.0050 < 0.0050 < 0.0050 < 0.0050 <0.001 < 0.0050 < 0.0050 | <0.0050 <0.001 NA <0.002 NA <0.002 NA NA NA <0.002 NA <0.002 NA <0.002 NA <0.002
__QJSBEB 0.05 0.46 <0.010 <0.010 <0.010 0.02 0.033 0.023 . 0.028 <0.01 NA <0.006 ' NA <0.006 NA <0.006 NA <0.006 NA <0.006 NA <0.006 NA <0.006
lICobalt 0.05 0.032 < 0.010 <0.010 <0.010 0.01 0.017 0.058 0.019 <0.01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
[icopper 1.0 NA NA NA . NA NA NA NA NA NA NA | <0.006" | NA NA NA NA NA NA NA | <0.006 NA <0.006 NA <0.006
[[Cyanide 0.2 < 0.0050 | < 0.0050 < 0.0050 < (0.0050 <0.005 < 0.0050 < 0.0050 < 0.0050 | < 0.0050 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
__rmma 0.05 0.034 < 0.0050 < 0.0050 < 0.0050 0.02 0.022 0.033 0.017 <0.01 NA <0.005 " NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005 NA <0.005
((Mercury 0.002 <0.00020 | <0.00020 | < 0.00020 < 0.0020 <0.001 0.00021 0.00052 | <0.00020 <0.001 NA NA NA <0.0002 NA NA <0.0002 NA <0.0002 NA <0.0002 NA
INickel 0.200 0.097 < 0.020 < 0.020 < 0.020 0.03 < 0.020 0.046 0.025 0.01 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium 0.05 <0.0010 < 0.0010 < 0.0010 < 0.0010 0.001 < 0.0010 0.0019 0.001 <0.001 NA 0.043" NA <0.05 NA NA NA <0.05 NA <0.05 NA <0.05 NA <0.05
Silver 0.05 <0.010 <0.010 <0.010 <0.010 <0.005 < 0.010 <0.010 <0.010 <0.005 NA <0.005" NA <0.005 NA NA NA <0.005 NA <0.005 NA <0.005 NA <0.005
Uranium 0.03 NA NA NA NA NA NA NA NA NA NA <0.1" NA NA NA NA NA NA NA <0.1 NA NA NA 0.002
Vanadium 0.26° 0.044 < 0.010 <0.010 < 0.010 <0.1 0.04 0.035 0.017 <0.1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Zinc 10.0 1.6 1.2 1.4 0.55 0.12 0.14 0.18 0.15 0.05 NA 0.12" NA NA NA NA NA NA NA <0.05 NA <0.05 NA <0.05
Volatiles (ug/l)
1,1,1,2-Tetrachloroethane 0.52° <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,1,1-Trichloroethane 60 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA < 1.0 NA <1.0 NA <1.0
1,1,2,2-Tetrachloroethane 10 <2.0 <20 < 2.0 <2.0 <2.0 <2.0 <20 <2.0 <2.0 NA NA NA NA NA NA NA NA NA <20 NA <2.0 NA <20
1,1,2-Trichloroethane 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA < 1.0 NA <1.0 NA <1.0
1,1-Dichloroethane 25 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,1-Dichloroethene 5 <1.0 <1.0 <1.0 <1.0 <:1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,1-Dichloropropene Ne <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,2,3-Trichlorobenzene Ne <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <10 NA <1.0 NA <1.0
1,2,3-Trichloropropane 0.0096 * <20 <20 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <2.0 NA NA NA NA NA NA NA NA NA <20 NA <2.0 NA <20
1,2,4-Trichlorobenzene 70,02 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA <1.0
1,2,4-Trimethylbenzene 15.0° <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,2-Dibromo-3-chloropropane 0.22 <2.0 <20 <2.0 <2.0 <20 <2.0 <20 <20 <20 NA NA NA NA NA NA NA NA NA <2.0 NA <20 NA <20
1,2-Dibromoethane (EDB) 0.1 <1.0 <1.0 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,2-Dichlorobenzene 600.02 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA <10
1,2-Dichloroethane (EDC) 10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,2-Dichloropropane 507 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,3,5-Trimethylbenzene Ne <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA" NA NA <1.0 NA <1.0 NA <10 -
1,3-Dichlorobenzene Ne <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA <1.0
1,3-Dichloropropane 7303 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1,4-Dichlorobenzene 75.02 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
1-Methylnaphthalene Ne <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0 NA NA NA NA NA NA NA NA NA <4.0 NA <4.0 NA <40
2.2-Dichloropropane Ne <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <20 <2.0 <2.0 NA NA NA NA NA NA NA NA NA <2.0 NA <20 NA <20
2-Butanone 7,100.0° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2-Chlorotoluene 730.0° <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
2-Hexanone Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2-Methylnaphthalene Ne < 4.0 <40 <4.0 <40 <40 <4.0 <40 <40 <4.0 NA NA NA NA NA NA NA NA NA <4.0 NA <4.0 NA <4.0
4-Chlorotoluene Ne <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA <1.0
4-Isopropyltoluene Ne <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
4-Methyl-2-pentanone Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Acetone 22,000 3 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Benzene 52 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.1 1.3 <0.5 <0.5 <1.0 <0.5 <1.0 <1.0 <10 <1.0 <1.0
_w_.oaocm:Nm:m 20.0° <1.0 <1.0 < 1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
llBromodichloromethane 0.123 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <1.0
{lBromoform 8.5° <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <1.0
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Table 1
Historical Groundwater Analytical Results

Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

WQCC 20NMAC] SWMU2-1] SWMU 2-2 | SWMU 2-3] SWMU 2-4 | SWMU2-5 /] SWMU 2-6 | SWMU 2-7 [ SWMU 2-8[SWMU 2-9/
Analyte 6.2.3103 GW GW GW GW MW-50 GW GW GW MW-51 | MW-1 | MW-1 MW-1 MW-1 MW-1 | Mw-1 | Mw-1 | MW-1 | Mw-1 [ mw- MW-1 MW-1 MW-1 MW-1
[Date 972912008 | 9/29/2008 | 972972008 | 9/30/2008 | 10/28/2008| 9/3072008 | 9/30/2008 | 10/1/2008 | 10/28/2008 | 3/3/2003] 8/21/2003| 3/3/2004 | 8/23/2004 | 4/11/2005] 8/5/2005 | 4/5/2006 | 8/15/2006 | 4/1/2007 | 6/28/2007 | 4/6/2008 | 8/13/2008 4/1/2009 | 8/1/2009
Bromomethane 8.7°% <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <1.0
Carbon disulfide 1,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA < d.o NA < a
Carbon Tetrachloride 503 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[Chiorobenzene 100.02 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0. <1.0 <1.0 <1.0 NA ‘NA NA NA NA NA NA NA NA <1.0 NA < wo NA < d.o
Chioroethane Ne <20 <20 <2.0 <2.0 <20 <2.0 <2.0 <2.0 <20 NA NA NA NA NA NA NA NA NA <2.0 NA <20 NA <2.0
Chloroform 100 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 NA NA NA NA NA NA NA NA NA <10 NA =10 NA <10
Chlorometharie 1903 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0= <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA < A.O
cis-1,2-DCE 70?2 <1.0 <1.0 <1.0 <1.0 <10 <10 <10 <1.0 <1.0 NA NA NA NA _NA NA NA NA NA <1.0 NA < A.o NA < A.o
o1 3-Dichloropropene Ne <1.0 <1.0 <10 <1.0 <1.0 <1.0 <10 <10 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <10
Dibromochloromethane 0.153 <1.0 <10 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA. NA NA NA NA NA NA <1.0 NA <1.0 NA < d.
[[Dibromomethane Ne <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA < d,o NA < A.M
{[pichtorodifluoromethane 390° <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA | <10 NA <10 NA oy
[[Ethylbenzene 7002 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 | <10 <1.0 <1.0 <05 | <05 | <05 | <10 | 065 | <10 2.3 <10 <1.0 A“ 5
_Imxmn:_oacca&m:m 0.86° <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 NA. NA NA NA NA NA NA NA NA <1.0 z.> < A.o z“., y
[sopropyibenzene Ne <10 <19 <1.0 <10 <10 <1.0 <10 <10 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA : “.m
fMethy! tert-butyl ether (MTBE) 123 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <25 <1.5 <2.5 <1.0 <2.5 <2.5 <25 <1.0 <25 <1.0 <15 < A.o <10 < 4.
[[Methylene Chioride 5.0° <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <30 <3.0 NA NA NA NA NA NA NA NA NA <30 z\_y < m.o z. 2
INaphthalene 0.14 <20 <20 <2.0 <2.0 <20 <20 <20 <20 <2.0 NA NA NA NA NA NA NA NA NA <2.0 NA <50 z» M w.w
[n-Butylbenzene Ne <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <10 NA <1.0 NA <10
n-Propylbenzene Ne <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <10 NA <1.0 NA < d.o
sec-Butylbenzene Ne <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA < ._.o
Styrene 1002 <1.0 <1.0 <10 <1.0 <10 <1.0 <1.0 <10 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA <10
tert-Butylbenzene z.w <1.0 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <10 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <10 NA <10
Tetrachloroethene (PCE) 5 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA < A.o
Toluene 750 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.5 <0.5 <0.5 <1.0 0.63 <1.0 <1.0 <1.0 1.0 < 4.0
trans-1,2-DCE 1002 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 NA NA NA NA NA NA NA NA NA <10 NA <1.0 z\.y < g.o
trans-1,3-Dichloropropene 04° <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA < a.o NA < A.o
Trichioroethene (TCE) 5? <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA < A.o NA <1
Trichlorofluoromethane 1.300° <10 <1.0 <10 <10 <1.0 <10 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA <1.0 NA <1.0 NA .
Vinyl chloride 1 <1.0 <10 <10 <1.0 <1.0 <1.0 <1.0 <10 <1.0 NA NA NA NA NA NA NA NA NA <10 NA <1.0 NA M “.m
X<_mamm. Aoﬂm_ 620 <15 <15 <15 <15 <1.5 <15 <1.5 <15 <15 <20 <30 <3.0 <1.0 11 <05 <05 <10 23 =15 16 1% 5 .Am .o
Semivolatiles (ug/l) . .
1,2 4-Trichlorobenzene 702 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <1
1,2-Dichlorobenzene 6003 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA :
1,3-Dichlorobenzene Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA =10 A 0 e M“w
1,4-Dichlorobenzene 75° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2.4 ,5-Trichlorophenol 3,700° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 . NA <10 NA <1
2,4 6-Trichlorophenol 6.1° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA < Ao
2 4-Dichlorophenol 110° <20 <20 <20 <20 <20 <20 <20 <20 <20 NA NA NA NA NA NA NA NA NA <20 NA <20 NA < No
2. 4-Dimethylphenol 7303 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA < AM
2 4-Dinitrophenol 73° <20 <20 <20 <20 <20 <20 <20 <20 <20 NA NA NA NA NA NA NA NA NA <20 NA <20 NA <20
2,4-Dinitrotoluene 0.22°3 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2.6-Dinitrotoluene - 373 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2-Chloronaphthalene 2,900° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2-Chlorophenol 180° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2-Methylnaphthalene 1503 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
2-Methylphenol 1,800 ° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
>-Nitroaniline 110° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <1
2-Nitrophenol Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA p :m
3,3 "-Dichlorobenzidine 0.15° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
3+4-Methylphenol 1803 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <1
3-Nitroaniline Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA p: Aw
2,6-Dinitro-2-methylphenol Ne <20 <20 <20 <20 <20 < 20 <20 <20 <20 NA NA NA NA NA NA NA NA NA <20 NA <20 NA <20
2-Bromophenyl phenyl ether Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
4-Chloro-3-methylphenol Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <70
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Tabie 1
Historical Groundwater Analytical Results

Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

WQCC 20NMAC] SWMU2-1| SWMU 2-2 | SWMU 2-3] SWMU 2-4 | SWMUZ2-5/] SWMU 2-6 | SWMU 2-7 | SWMU 2-8]sWMU 2-9
Analyte 6.2.3103 GW GW GW GW MW-50 GwW GW GW TMW-51 | MW-1 | Mw-1 MW-1 MW-1 | MW-1 ] Mw-1 | mwel | MWA1 ] MW [ MWAT ] MW MW-1 MW-1 | MW-1
Date 5/29/2008 | 0/29/2008 | 0/20/2008 | 9/30/2008 | 10/28/2008] 9/30/2008 | 9/30/2008 | 10/1/2008 | 10/28/2008 | 3/3/2003 | 8/21/2003 | 3/3/2004 | 8/23/2004 ] 4/11/2005] 8/5/2005| 4/5/2006 | 8/15/2006 | 4/1/2007 | 8/28/2007 4/8/2008 | 8/13/2008} 4/1/2009 | 8/1/2009
4-Chloroaniline 0.34° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
4-Chlorophenyl phenyi ether Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
4-Nitroaniline 343 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
4-Nitrophenol Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Acenaphthene 2,200° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Acenaphthylene Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Aniline 123 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Anthracene 11,000° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Azobenzene 0.12° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Benz(a)anthracene 0.029° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
(lBenzo(a)pyrene 0.22 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[Benzo(b)fiuoranthene 0.029° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[[Benzo(g Rii)perylene Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
liBenzo(k)fluoranthene 0.29° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
(Benzoic acid 150,000 ° <20 <20 <20 <20 <20 <20 <20 <20 <20 NA NA NA NA NA NA NA NA NA <20 NA <20 NA <20
[Benzy! alcohol 18,000 ° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[iBis(2-chloroethoxy)methane 110° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
(lBis(2-chloroethyl)ether 0.012° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
|Bis(2-chloroisopropyf)ether Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
lIBis(2-ethylhexyl)phthalate 6° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Butyl benzyl phthalate 35° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[Carbazole Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Chrysene 29° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Dibenz(a,h)anthracene 0.0029° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
|[Dibenzofuran Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
{[Diethy! phthaate 29,000 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
([Dimethyl phthalate Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[Di-n-butyl phthatate Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
{[Di-n-octyl phthalate Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
([Fiuoranthene 1,500 ° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[Fiuorene 1,500 2 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
_Imxmo:_oqocm:Nm:m 1.0 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
([Hexachiorobutadiene 0.86° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
[Hexachlorocyclopentadiene 50° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
fmxmo:_oﬂom%m:m 483 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
indeno(1,2,3-cd)pyrene 0.029 3 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Isophorone 71° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Naphthalene 30 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Nitrobenzene 0.12° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
N-Nitrosodimethylamine 0.00042 ° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
N-Nitrosodi-n-propylamine 0.0096 * <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
N-Nitrosadiphenylamine 14° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
__nm:”mo:_oav:m:o_ 12 <20 <20 <20 <20 <20 <20 <20 <20 <20 NA NA NA NA NA NA NA NA NA <20 NA <20 NA <20
{Phenanthrene Ne <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Phenol 53 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
Pyrene 1,100° <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
IPyridine 373 <10 <10 <10 <10 <10 <10 <10 <10 <10 NA NA NA NA NA NA NA NA NA <10 NA <10 NA <10
total petroleum hydrocarbons (mg/l)
Gasoline Range Organics (GRO) 0.2 <0.050 | <0.050 < 0.050 < 0.050 <0050 | <0050 | <0.050 | <0.050 | <0.050 NA NA NA NA NA NA NA NA NA NA 0.21 <0.05 <0.05 <0.05
Diesel Range Organics (DRO) 0.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA NA NA NA NA NA NA NA NA NA <1.0 <1.0 <1.0 <1.0
IiMotor Ol Range Organics (MRO) 0.2 <5.0 <50 <5.0 <5.0 <5.0 <5.0 <5.0 <50 <5.0 NA NA NA NA NA NA NA NA NA NA <5.0 <5.0 <50 <5.0
Ewﬁm‘ chemistry (mg/)
Alkalinity, Total (As CaCO3) Ne 370 330 240 230 240 240 240 250 280 NA NA NA NA NA NA NA NA NA 290 NA 280 NA NA
Bicarbonate Ne 370 330 240 230 240 240 240 250 280 NA NA NA NA NA NA NA NA NA 290 NA 280 NA NA
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Table 1

Historical Groundwater Analytical Results

Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

WQCC 20NMAC

Analyte 6.2.3103 Tank #33

Sample Date 2/23/2005 | 3/7/2005 | 4/27/2005 5/4/2005 6/8/2005 7/6/2005 | 8/24/2005 | 9/21/2005 | 10/19/2005 | 11/9/2005 | 12/5/2005 | 1/30/2006 | 6/15/2006 | 9/13/2006 | 10/17/2006

Benzene 5' 50 38 4.5 1.8 1.2 <0.5 <0.5 0.84 0.93 0.61 <0.5 <1 <1 <1 <1

Ethylbenzene 700" <5 4.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1

Toluene 750 20 7.9 2.4 1.1 0.63 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1 <1 <1 <1

Xylenes, Total 620 22 20 2.4 1.4 1.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <3 <3 <3 <3
WQCC 20NMAC

Analyte 6.2.3103 Tank #33

Sample Date 1/3/2007 | 4/25/2007 | 7/5/2007 10/9/2007 3/24/2008 | 4/10/2008 | 4/15/2008 | 4/21/2008 | 4/28/2008 | 5/5/2008 | 5/12/2008 | 5/19/2008 | 5/27/2008{ 6/2/2008 | 6/9/2008

Benzene 5 <1.0 <1.0 3.0 <1.0 760 130 130 140 190 160 100 93 49 130 91

Ethylbenzene 700 <1.0 <1.0 <1.0 <1.0 1600 360 200 220 170 150 42 25 21 84 110

Toluene 750 <1.0 <1.0 <1.0 <1.0 170 56 <1.0 30 6.7 7.9 <1.0 <1.0 <1.0 6.8 25

Xylenes, Total 620 <3.0 <2.0 <2.0 <3.0 4700 1200 1100 1200 1600 1600 1100 970 790 1100 2100

Methyl tertbuty! ether (MTBE) 12.0° NA NA NA NA <1.0 NA <1.0 <1.0 3.6 3.6 <1.0 8.5 <1.0 <10 <1.0
WQCC 20NMAC

Analyte 6.2.3103 Tank #33

Sample Date 6/16/2008 | 6/26/2008 | 7/2/2008 7/7/2008 7/16/2008 | 7/22/2008 | 7/31/2008 | 8/5/2008 | 8/14/2008 | 8/19/2008 | 8/25/2008| 9/9/2008 | 9/18/2008 | 9/25/2008 | 10/1/2008

Benzene 5' 1 31 4.9 41 56 75 71 25 110 36 25 10 8.2 46 32

Ethylbenzene 700" 6.1 17 5.1 42 43 54 39 19 120 2.2 10 23 14 <1.0 <1.0

Toluene 750 <1.0 <1.0 4.9 2.8 <1.0 <1.0 <1.0 <1.0 6.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Xylenes, Total 620 140 180 55 410 380 450 430 210 540 24 790 16 6.7 <2.0 <2.0

Methy! tertbutyl ether (MTBE) 12.0° 1.0 <1.0 1.9 23 <1.0 <1.0 <1.0 1.6 1.9 2.0 1.7 1.8 1.7 1.7 1.5
WQCC 20NMAC

Analyte 6.2.3103 Tank #33

Sample Date 10/8/2008 | 10/15/2008 | 10/22/2008 | 10/27/2008 | 11/3/2008 [ 12/2/2008 | 1/5/2009 | 2/2/2009 3/5/2009 | 4/1/2009 | 5/5/2009 | 6/1/2009 | 7/1/2009 | 8/3/2009 | 9/7/2009

Benzene 5' 2.5 2.2 2.2 2.3 1.5 1.7 5.9 1.2 1.1 <1.0 1.4 <1.0 1.1 <1.0 1.3

Ethylbenzene 700" <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 1.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Toluene 750 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Xylenes, Total 620 <2.0 <2.0 <2.0 <2.0 <2.0 2.6 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

Methyl tertbutyl ether (MTBE) 12.0° 1.5 1.6 2.2 2.4 2.4 <1.0 3.7 3.4 4.1 3.8 3.2 2.4 22 1.5 <1.0
WQCC 20NMAC

Analyte 6.2.3103 Tank #33

Sample Date 10/1/2009 | 11/17/2009 | 12/2/2009 1/4/2010

Benzene 5' <1.0 <1.0 <1.0 54000

Ethylbenzene 700’ <1.0 <1.0 <1.0 4400

Toluene 750 <1.0 <1.0 <1.0 76000

Xylenes, Total 620 <2.0 <2.0 <2.0 29000

Methy! tertbutyl ether (MTBE) 12.0% <1.0 1.7 <1.0 <50

130 - bolded value exceeds applicable standard

units - micrograms/liter (ug/l)

1 - Federal Maximum Contaminant Level
2 - EPA Regional Screening Level (April 2009)
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Table 1
Historical Groundwater Analytical Results
Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

WQCC 20NMAC
>:m_<ﬁ_m 6.2.3103 T T _ _ River Terrace Groundwater Remediation System Effluent
Sample Date 01/18/06 | 03/01/06 | 06/08/06 09/13/06 12/13/06 | 02/20/07 | 02/27/07 | 03/13/07 | 04/02/07 [ 04/16/07 | 04/25/07 | 6/20/087 | 07/12/07 1 I
volfatiles (ug/l) | | _ [ 08/14/07] 09/10/07 | 10/09/07 | 3/6/2008] 4/15/2008] 7/2/2008
Benzene 5' <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
[Ethylbenzene 700" <10 <1.0 <1.0 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <10 <10 <1.0 <1.0 <1.0 <10 <10
Toluene 750 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 ﬁ.o A‘_.o
Xylenes, Total 620 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 Am.o Am.o
total petroleum hydrocarbons (mg/l) : . . .
Diesel Range Organics (DRO) p.2°2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0
=Ommo__:m Range Organics (GRO) 0.2 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 | <0.050 NA <0.050 | <0.050 | <0.050 <0.050

units - microgramsf/liter (ug/l), milligrams/liter (mg/)

NA - not analyzed

1 - Federal Maximum Contaminant Level

2 - NMED TPH Screening Guidelines October 2006 - Unknown oil
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Table 2
Historical Soil Analytical Results Summary
Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

Parameters
A m.p- Methylene | Semi-Volatile Total , . ,
cetone | Benzene| Toluene | Ethylbenzene Xylene o-Xylene chloride Organics Petroleum | Beryllium| Cadmium} Chromium } Copper | Lead | Nickel | Thallium| Zinc
Hydrocarbons

Soil Screening Levels 2-10' (mg/kg):| 43.25 0.02 15.56 0.16 1.98 1.98 0.12 Ne Ne 156.31'{ 15.46 | 113200.91 "' | 579.38 [400.00]| 536.17| 1.94 | 7672.94

Soil Screening Levels >10' (mg/kg):| 43.25 0.02 15.56 0.16 1.98 1.98 0.12 Ne Ne 649.02 | 15.46 | 1108687677 | 579.38 | Ne 1536.17| 1.94 | 7672.94
Sample No. Sample Location Date Sampled
|IB-5 (2-4') at SWMU No. 7 2/22/1994 ND ND ND ND ND ND ND ND ND ND 2.3 7.2 65 | Np | 59 16 26
|[-6 (2-4 |t SWMU No.7 2/22/1994 ND ND ND ND ND ND ND ND ND 0.54 3.2 8.1 91 | no | 68 | 20 33
(1B-7 (6-8") at SWMUNo. 7810} 2/22/1994 ND ND ND ND ND ND ND ND ND ND 1.8 5.7 53 | Np | 48 14 21
i8-8 (6-8") at SWMU No. 10 2/22/1994 ND ND ND ND ND ND ND ND ND 0.57 3.2 9.3 7.1 ND 7 21 33
[B-9 (2-4) at SWMU No. 7 & 10 2/22/1994 ND ND ND ND ND ND ND ND ND ND 0.77 ND ND | ND | 16 ND 8
B-10 (10-12) |at SWMU No. 10 2/22/1994 ND ND ND ND ND ND ND ND ND 1.2 2.3 6 ND | ND | 47 13 22

Notes:

units milligrams per kilogram (mg/kg )

ND - not detected, quantitation limit not provided in 1994 RFI Investigation Report

Ne - not established

NMED residential screening levels from - Technical Background Document for Development of Soil Screening Levels - Revision 5.0 ( August 2009); SoilGW DAF = 11.25
(1) Residential Soil NMED based on direct contact

P 14]Bolded value exceeds screening level
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Table 2
Historical Soil Analytical Results Summary
Group 4 Investigation Work Plan
Western Refining Southwest - Bloomfield Refinery

Parameters
m.p- Methylene | Semi-Volatile Total . . .
Acetone | Benzene | Toluene | Ethylbenzene Xylene o-Xylene chloride Organics Petroleum [ Beryllium| Cadmium | Chromium | Copper | Lead | Nickel | Thallium| Zinc
Hydrocarbons

Soil Screening Levels 2-10' (mg/kg);|  43.25 0.02 15.56 0.16 1.98 1.98 0.12 Ne Ne 156.31"| 15.46 | 113200.91"' | 579.38 [400.00| 536.17| 1.94 | 7672.94

Soil Screening Levels >10' (mg/kg):| 43.25 0.02 15.56 0.16 1.98 1.98 0.12 Ne Ne 649.02 | 15.46 | 1108687677 | 579.38 | Ne [536.17| 1.94 | 7672.94
Sample No. Sample Location Date Sampled
B-5 (2-4') at SWMU No. 7 2/22/1994 ND ND ND ND ND ND ND ND ND ND 2.3 7.2 65 | ND | 5.9 16 26
B-6 (2-4') at SWMU No. 7 2/22/1994 ND ND ND ND ND ND ND ND ND 0.54 3.2 8.1 91 | Np | 68 20 33
B-7 (6-8" at SWMU No. 7 & 10 2/22/1994 ND ND ND ND ND ND ND ND ND ND 1.8 5.7 5.3 ND | 48 14 21
B-8 (6-8') at SWMU No. 10 2/22/1994 ND ND ND ND ND ND ND ND ND 0.57 3.2 9.3 7.1 ND 7 21 33
B-9 (2-4') at SWMU No. 7 & 10 2/22/1994 ND ND ND ND ND ND ND ND ND ND 0.77 ND ND ND 1.6 ND 8
[B-10 (10-12) |at SWMU No. 10 2/22/1994 ND ND ND ND ND ND ND ND ND 1.2 2.3 6 ND ND | 47 13 22

Notes:

units milligrams per kilogram (mg/kg )

ND - not detected, quantitation limit not provided in 1994 RFI Investigation Report

Ne - not established

NMED residential screening levels from - Technical Background Document for Development of Soil Screening Levels - Revision 5.0 ( August 2009); SoilGW DAF = 11.25
(1) Residential Soil NMED based on direct contact

[ 14|Bolded value exceeds screening level
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TABLE 4
Residential Soil Screening Levels
Bloomfield Refinery - Bloomfield, New Mexico

Cross Media Soil-to-Ground Water
NMED EPA NMED EPA
Residential . . . GW_Risk- | GW_MCL-
Analyte Soil | Endpoint g;'sz‘:"/‘lla') Rekzsm' (3A;1 ) |assd SSL | based ssi
(mg/kg) ora ey TR (mgkg) | (mgrko)
Applicable depth interval 0-10' 0-10' >2'
Acenaphthene 3.44E+03 ns .| 3.40E+03 n 2.05E+01| 2.70E+01 -
Acenaphthylene - - - - - - -
Acetone .6.75E+04 n 6.10E+04 n 3.84E+00| 4.40E+00 -
Aluminum 7.81E+04 n 7.70E+04 n 5.48E+04 | 5.50E+04
Aniline . - - 8.50E+01 c - - 3.40E-03 -
Anthracene 1.72E+04 ns 1.70E+04 n 3.37E+02| 4.50E+02 -
Antimony 3.13E+01 n 3.10E+01 n 6.61E-01 | 6.60E-01 2.70E-01
Arsenic 3.90E+00 C 3.90E-01 C 1.31E-02 | 1.30E-03 2.90E-01
Azobenzene - - - 4.90E+00 C - 5.10E-04 -
Barium 1.56E+04 n 1.50E+04 n 3.01E+02| 3.00E+02 8.20E+01
Benz(a)anthracene 4.81E+00 c 1.50E-01 c 3.20E-01 | 1.40E-02 -
Benzene 1.55E+01 c 1.10E+00 c 1.85E-03 | 2.30E-04 2.80E-03
Benzo(a)pyrene 4.81E-01 c 1.50E-02 c 1.09E-01 ] 4.60E-03 3.10E-01
Benzo(b)fluoranthene 4.81E+00 c 1.50E-01 c 1.11E400| 4.70E-02 -
Benzo{g,h,i)perylene ' - - - - S - - -
Benzo(k)fluoranthene 4.81E+01 c 1.50E+00 c 1.08E+01] 4.60E-01 -
Benzoic acid - - 2.40E+05 nm - 3.30E+01 -
Benzyl alcohol - - 3.10E+04 n - 4.20E+00 -
Beryllium 1.56E+02 n 1.60E+02 n 5.77E+01| 5.80E+01 3.20E+00
Bis(2-chloroethoxy)methane ; - - 1.80E+02 n - 2.30E-02 -
Bis(2-chloroethyl)ether 2.56E+00 c 1.90E-01 c 2.33E-05 | 2.70E-06 -
Bis(2-chloroisopropyl)ether 9.15E+01. C : - - 2.56E-03 - -
Bis(2-ethylhexyl)phthalate 2.80E+02 c 3.50E+01 c 1.19E+01| 1.60E+00 | 2.00E+00
Boron 1.56E+04 n 1.60E+04 n 2.40E+01| 2.30E+01
Bromobenzene - - 9.40E+01 n = 1.50E-02 -
Bromodichloromethane 5.25E+00 c 2.80E-01 c 2.76E-04 | 3.30E-05 -
Bromoform - - 6.10E+01 c - 2.30E-03 -
Bromomethane 2.23E+01 n 7.90E+00 n 1.94E-03 | 2.20E-03 -
4-Bromophenyl phenyl ether - - - - - - -
2-Butanone (MEK) 3.96E+04 n 2.80E+04 ns 1.27E+00| 1.50E+00 -
Butyl benzyl phthalate - - 2.60E+02 c - 6.70E-01 -
Cadmium 7.79E+01 n 7.00E+01 n 1.37E+00| 1.40E+00 3.80E-01
Carbazole - - - - - : -
Carbon disulfide 1.94E+03 ns 6.70E+02 ns 2.52E-01| 2.70E-01 -
Carbon tetrachloride 4.38E+00 C’ 2.50E-01 c 7.38E-04 | 7.90E-05 2.00E-03
Chlorobenzene . 5.08E+02 ns 3.10E+02 n 5.38E-02 | 6.80E-02 7.50E-02
Chloroethane - - - - - - -
Chloroform ' 5.72E+00 c 3.00E-01 c 4.68E-04 | 5.50E-05 -
Chloromethane 3.56E+01 c 1.20E+02 n 4.18E-03 | 4.90E-02 -
4-Chloro-3-methylphenol - - - - - - -
4-Chloroaniline - - 2.40E+00 c - 1.20E-04 -
4-Chlorophenyl phenyl ether - - - - - - ‘ o
4-Chlorotoluene - - 5.50E+03 ns - 2.80E+00 -
2-Chloronaphthalene 6.26E+03 ns 6.30E+03 ns 1.36E+01] 1.80E+01 -
2-Chlorophenol 3.91E+02 n 3.90E+02 n 1.53E-01 | 2.00E-01 -
2-Chlorotoluene ' 1.56E+03 ns 1.60E+03 ns | 6.24E-01 | 8.00E-01 -
Chromium 1.13E+05 ni 1.20E+05 nm 9.86E+07 | 9.90E+07 -
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TABLE 4
Residential Soil Screening Levels
Bloomfield Refinery - Bloomfield, New Mexico

Cross Media Soil-to-Ground Water

NMED EPA NMED EPA
Residential . . - GW_Risk- | GW_MCL-
Analyte Soil Endpoint g:;ls ;Sr]en/t'lal) Risson (2A/T ) based SSL} based SSL
(mgrkg) 9o 95| (mgkg) | (maikg)
Applicable depth interval 0-10' 0-10' >2'
Chrysene 4.81E+02 c 1.50E+01 c 3.26E+01] 1.40E+00 -
cis-1,2-DCE 7.82E+02 n 7.80E+02 n 9.43E-02 | 1.10E-01 2.10E-02
cis-1,3-Dichloropropene 2.35E+01 c 1.70E+00 c 1.35E-03 | 1.60E-04 -
Cobalt - - 2.30E+01 n - 4.90E-01 -
Copper 3.13E+03 n 3.10E+03 n 5.15E+01| 5.10E+(01 4.60E+01
Cyanide 1.56E+03 n 1.60E+03 n 7.44E+00| 7.40E+00 | 2.00E+00
1,1-Dichloroethane 6.29E+01 c 3.40E+00 c 6.09E-03 | 7.00E-04 -
1,1-Dichloroethene 6.18E+02 n 2.50E+02 n 1.19E-01 | 1.20E-01 2.60E-03
1,1-Dichloropropene - - - - - - -
1,2-Dibromo-3-chloropropane 1.94E-01 [ 5.60E-03 c 297E-06 | 1.50E-Q7 9.20E-05
1,2-Dibromoethane (EDB) 5.74E-01 c 3.40E-02 c 1.58E-05 | 1.90E-06 1.50E-05
1,2-Dichlorobenzene 3.01E+03 ns 2.00E+03 ns 3.13E-01| 4.00E-01 6.60E-01
3,3"-Dichlorobenzidine 8.71E+00 c 1.10E+00 c 1.70E-02 | 2.30E-03 -
1,2-Dichloroethane (EDC) 7.74E+00 c 4.50E-01 c 3.65E-04 | 4.40E-05 1.50E-03
1,2-Dichloropropane 1.47E+01 c 9.30E-01 c 1.11E-03 | 1.30E-04 1.70E-03
1,3-Dichlorobenzene - - - - - - -
1,3-Dichloropropane - - 1.60E+03 n - | 2.70E-01 -
1,4-Dichlorobenzene 3.21E+01 c 2.60E+00 c 3.57E-03 | 4.60E-04 8.10E-02
2,2-Dichloropropane - - _ _ - n N
2,4-Dichlorophenol 1.83E+02 n 1.80E+02 n 1.37E-01 | 1.80E-01 -
2,4-Dimethylphenol 1.22E+03 n 1.20E+03 n 9.12E-01 | 1.20E+00 -
4 6-Dinitro-2-methylphenol - - - - - - ~
2,4-Dinitrophenol : 1.22E+02 n 1.20E+02 n 5.25E-02 | 6.80E-02 -
2,4-Dinitrotoluene 1.26E+01 c 1.60E+00 c 1.56E-03 | 2.00E-04 -
2,6-Dinitrotoluene 6.12E+01 n 6.10E+01 n 2.67E-02 | 3.40E-02 -
Dibenz(a,h)anthracene 4.81E-01 c 1.50E-02 c 3.62E-01 | 1.50E-02 -
Dibenzofuran - - - - - - -
Dibromochloromethane 1.13E+01 c 7.00E-01 c 3.38E-04 | 4.00E-05 -
Dibromomethane - - 7.80E+02 n - 9.10E-02 -
Dichlorodifluoromethane 4.81E+02 n 1.90E+02 n 7.23E-01 | 6.10E-01 -
Diethyl phthalate 4.80E+04 n 4.90E+04 n 1.06E+01| 1.30E+01 -
Dimethyl phthalate 6.11E+05 nl - - 8.36E+01 - -
Di-n-butyl phthalate 6.11E+03 n - - 8.63E+00 - -
Di-n-octyl phthalate - - - - - - -
Ethylbenzene 6.97E+01 c 5.70E+00 c 1.46E-02 | 1.90E-03 8.90E-01
Fluoranthene 2.29E+03 n 2.30E+03 n 1.55E+02| 2.10E+02 -
Fluorene - 2.29E+03 ns 2.30E+03 n 2.50E+01| 3.30E+01 -
Hexachlorobenzene 2.45E+00 c 3.00E-01 c 2.21E-03 | 2.90E-04 7.00E-03
Hexachlorobutadiene - - 6.20E+00 - C - 1.90E-03 | -
Hexachlorocyclopentadiene 3.67E+02 n 3.70E+02 n 6.13E-01 | 8.00E-01 1.80E-01
Hexachloroethane 6.11E+01 n 3.50E+01 c 1.93E-02 | 3.20E-03 -
2-Hexanone , - - - - - - -
Indeno(1,2,3-cd)pyrene 4.81E+00 o 1.50E-01 c 3.70E+00] 1.60E-01 -
lron 5.48E+04 n 5.50E+04 n 6.46E+02 | 6.40E+02
Isophorone 4.13E+03. c 5.10E+02 c 1.85E-01 | 2.20E-02 -
Isopropylbenzene (cumene) 3.21E+03 ns 2.20E+03 ns 9.86E-01 [ 1.30E+00 -
4-Isopropyltoluene - - - - - - -

ions\Group 4\l igation Report\Final

X:\RCRA

ion Report_february 2011\Group 4 tables xls

20f4




v TABLE 4
Residential Soil Screening Levels
Bloomfield Refinery - Bloomfield, New Mexico

Cross Media Soil-to-Ground Water
NMED EPA NMED EPA
Residential . . . GW_Risk- | GW_MCL-
Analyte Soil | Endpoint ggﬂ‘:"ﬁa') Risesm' (2«\;1 based SSL| based SSL
(mg/kg) olka)) key | (m9RA) | “imgkg) | (matko)
Applicable depth interval 0-10' 0-10' >2'
Lead 4.00E+02 | IEUBK | 4.00E+02 nL - - -
Manganese 1.07E+04 n 1.80E+03 n 2.70E-01 | 5.70E+01
Mercury 7.71E+00 ns 4.30E+00 ns | 2.93E-02 | 3.00E-02 1.00E-01
Methyl tert-butyl ether (MTBE) 8.62E+02 c 3.90E+01 c 2.29E-02 | 2.70E-03 -
Methylene chloride 1.99E+02 c 1.10E+01 c 1.07E-02 | 1.20E-03 1.30E-03
1-Methylnaphthalene - - 2.20E+01 c - 1.50E-02 -
2-Methylnaphthalene - - 3.10E+02 n - 9.00E-01 -
2-Methylphenol - - 3.10E+03 n - 2.00E+00 -
3+4-Methylphenol ) - - 3.10E+02 n - 1.90E-01 -
4-Methyl-2-pentanone - - - - - - -
Molybdenum 3.91E+02 n 3.90E+02 n 3.70E+00] 3.70E+00
2-Nitroaniline - - 1.80E+02 n - 3.30E-02 -
3-Nitroaniline - - - - - - -
4-Nitroaniline - - 2.40E+01 c - 1.00E-03 -
2-Nitrophenol - - - - - - -
4-Nitrophenol - - - - - - -
Naphthalene 4.50E+01 c 3.90E+00 c 4.18E-03 | 5.50E-04 -
n-Butylbenzene - - - N N . N
Nickel . 1.56E+03 n 1.40E+04 c 4.77E+01] 4.80E+01 -
Nitrobenzene 4.94E+01 c 4.40E+00 c 6.86E-03 | 7.10E-05 -
N-Nitrosodi-n-propylamine - - 6.90E-02 c - 1.10E-05 -
N-Nitrosodiphenylamine 8.00E+02 c 9.90E+01 c 1.29E+00| 1.70E-01 -
n-Propylbenzene - - - - - - -
Pentachlorophenol 2.07E+01 c 3.00E+00 c 2.94E-02 | 3.90E-03 7.00E-03
Phenanthrene 1.83E+03 ns - - 8.34E+01 - -
Phenol 1.83E+04 n 1.80E+04 n 6.30E+00| 8.10E+00 -
Pyrene 1.72E+03 ns 1.70E+03 n 1.12E+02 ] 1.50E+02 -
Pyridine - - 7.80E+01 n - 9.70E-03 -
sec-Butylbenzene - - - - - - -
Selenium 3.91E+02 n 3.90E+02 n 9.65E-01 | 9.50E-01 2.60E-01
Silver 3.91E+02| n 3.90E+02 n 1.57E+00| 1.60E+00 -
Styrene 8.97E+03 ns | 6.50E+03 ns 11.56E+00! 2.00E+00 | 1.20E-01
1,2,3-Trichlorobenzene .- - - - - - -
1,1,1,2-Tetrachloroethane 2.92E+01 c 2.00E+00 c 1.73E-03 | 2.10E-04 -
1,1,1-Trichloroethane 2.18E+04 ns 9.00E+03 ns 2.98E+00{ 3.30E+00 7.20E-02
1,1,2,2-Tetrachloroethane 7.97E+00 c 5.90E-01 [4 2.25E-04 | 2.80E-05 -
1,1,2-Trichloroethane 1.72E+01 c 1.10E+00 c 6.74E-04 | 8.20E-05 1.70E-03
2,4,5-Trichlorophenol 6.11E+03 n 6.10E+03 n 7.13E+00| 9.40E+00 -
2,4,6-Trichlorophenol 6.11E+01 n 4.40E+01 ¢ 7.13E-02 | 1.60E-02 -
1,2,3-Trichloropropane 9.15E-01 c 9.10E-02 ¢ | 3.56E-05 | 4.40E-06 -
1,2,4-Trichlorobenzene | 1.43E+02 ns 8.70E+01 n 1.02E-02 | 1.30E-02 1.10E-01
1,2,4-Trimethylbenzene - - 6.70E+01 n - 2.40E-02 -
1,3,5-Trimethylbenzene : - - 4.70E+01 n - 2.00E-02 N
tert-Butylbenzene - - - - - - -
Tetrachloroethene (PCE) 6.99E+00 c 5.70E-01 C 4.49E-04 | 5.20E-05 2.40E-03
Thallium " | 5.16E+00 n - - 1.72E-01 - 1.40E-01
Toluene 5.57E+03 ns 5.00E+03 ns | 1.38E+00f 1.70E+00 | 7.60E-01
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TABLE 4
Residential Soil Screening Levels
Bloomfield Refinery - Bloomfield, New Mexico

Cross Media Soil-to-Ground Water

NMED EPA NMED EPA
Residential o : GW_Risk- | GW_MCL-
Analyte Soil | Endpoint gglsz‘::g"/ﬂg') Ris:;’/m' (gg‘/i;) based SSL | based SSL
(mg/kg) (mgkg) (mglkg)
Applicable depth interval 0-10’ 0-10" , >2'
trans-1,2-DCE 2.73E+02 n 1.10E+02 n 3.01E-02 { 3.40E-02 3.20E-02
trans-1,3-Dichloropropene 2.35E+01 c 1.70E+00 c 1.35E-03 | 1.60E-04 -
Trichloroethene (TCE) 4.57E+01 c 2.80E+00 c 5.30E-03 | 6.10E-04 1.90E-03
Trichlorofluoromethane 2.01E+03 ns 8.00E+02 n 9.01E-01 | 8.40E-01 -
Uranium 2.35E+02 n 2.30E+02 n - 4.90E+01
Vanadium 3.91E+02 n 5.50E+02 n 1.83E+02| 2.60E+02 -
Vinyl chloride 8.65E-01 C 6.00E-02 C 2.88E-04 | 5.60E-06 7.00E-04
Xylenes, Total 1.09E+03 ns 6.00E+02 ns | 1.76E-01 | 2.30E-01 1.10E+01
Zinc 2.35E+04 n 2.30E+04 n 6.82E+02 | 6.80E+02 -

¢ - carcinogen
n - noncarcinogen

nl - noncarcinogen, SSL may exceed ceiling limit
nis - noncarcinogen, SSL may exceed both saturation.and ceiling limit
¢s - carcinogen, SSL may exceed saturation

ns - noncarcinogen, SSL may exceed saturation

lno screenig value currently available

NMED - Technical Background Document for Development of Soil Screening Levels - Revision 5.0 ( August 2009)
EPA - Regional Screening Levels (April 2009)
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Table 5
SWMU No. 7 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico

o
Residential | | Residential Residential ) o ~ ~ ) o : e - 5 ) & ¥ - P
Soil Soil Soil g e s by S e g 3 S g e T g & 2
Screening Screening Screening - - - - o o o o o o [ © © N .:..v\
Level 8 Level 8 Level g W W .ur. M W W .nlv W W W W W .nf.. W W
(0-2 ft) | (2-101) < (>10ft) £ s s = = = s = e = = = = b= = =
Analytes Qo. .m % Units W M W W W W M W W W W N M W M
Lab Sample ID] 1008693-01 | 1008693-04 | 1008693-02 [ 1008693-03 | 1008693-05 | 1008693-08 | 1008696-01  1008696-02 | 1008693-06 1008693-07 | 1008696-03 | 1008696-07 | 1008696-08 | 1008696-05 | 1008696-08
Sample Date| 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 [ 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010 | 8/17/2010
Metals (mg/kg) )
Aluminum 7.81E+04 1(1)] 7.81E+04 | ()] 6.17E+05 [(4)] mg/Kg - - - - - - - - - . - - — - — _
Antimony 3.13E+01 |(1)| 7.44E+00 | (4)| 7.44E+00 [(4)| mg/Kg <5.0 <5.0 <5.0 <2.5 <2.5 <13 <5.0 <5.0 <2.5 <2.5 <5.0 <2.5 <2.5 <5.0 <25
Arsenic 3.90E+00 |(1)] 1.48E-01 |(4)| 1.48E-01 [(4)| mg/Kg <5.0 <5.0 <5.0 3.1 3.1 <13 <5.0 <5.0 3.8 2.8 <5.0 41 2.7 <5.0 <25
Barium 1.56E+04 (1)} 3.39E+03 }(4)] 3.39E+03 {(4)] mg/Kg 120 200 150 110 150 52 170 230 160 130 140 700 120 120 86
Beryllium 1.56E+02 |(1)] 1.56E+02 |(1)| 6.49E+02 j(4)] mg/Kg 0.37 0.42 0.42 0.29 0.38 0.98 0.47 0.54 0.33 0.21 0.41 0.64 0.28 0.42 0.23
Boron 1.56E+04 |(1)| 2.70E+02 | (4)| 2.70E+02 [(4)] mg/Kg - - - - - - - - - - - - - - -
Cadmium 7.79E+01 |(1)] 1.55E+01 [(4){ 1.55E+01 |(4) mg/Kg <0.20 <0.20 <0.20 <0.10 <0.10 <0.50 <0.20 <0.20 <0.10 <0.10 <0.20 <0.10 <0.10 <0.20 <0.10
Chromium 1.136+05 {(1)] 1.13E+05 |J(1)] 1.11E+09 |(4)] mg/Kg 6.3 6.6 14 4.2 6.4 15 6.6 8 6.2 3 6 9.6 4.7 7.4 3.3
Cobalt 2.30E+01 }(2)] 5.51E+00 | (5)| 5.51E+00 |(5)] mg/Kg 3.2 3.9 3.5 1.8 341 7.1 4 4.3 2.7 1.3 3.4 43 2.6 3.3 17
Cyanide 1.56E+03 |(1)] 8.37E+01 |(4)| 8.37E+01 [(4)] mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Copper 3.13E+03 |(1)| 5.79E+02 | (4)] 5.79E+02 |(4) mg/Kg - - - - - - - — - - - - - - -
fron 5.48E+04 |(1)] 7.27E+03 | (4)| 7.27E+03 [1(4)| mg/Kg - - - : - - - - - - - - - - - -
Lead 4.00E+02 |(1)] 4.00E+02 | (4) - mg/Kg 4.7 4 5 1.4 15 8.5 4.7 5.6 34 1.9 9.1 3.7 2.8 4.1 21
Mercury 7.71E+00 |(1)] 3.30E-01 | (4)| 3.30E-01 j(4)| mg/Kg <0.17 <0.033 0.64 <0.033 <0.033 0.033 <0.033 <0.033 0.15 <0.033 <0.033 <0.033 <0.033 0.086 <0.033
Manganese 1.07E+04 [(1)] 3.04E+00 | (4)| 3.04E+00 1(4) mg/Kg - - - - - - - - - - - - - - -
Molybdenum 3.91E+02 |(1)] 4.16E+01 j(4)| 4.16E+01 ](4)} mg/Kg - - - - - - - - - - - - - - -
Nickel 1.56E+03 |(1)] 5.36E+02 |(4)] 5.36E+02 |(4)] mg/Kg 4.7 5.1 6.1 3 5.8 13 6.5 7.4 4.9 24 47 7.5 3.6 5.2 2.8
Selenium 3.91E+02 j(1)| 1.09E+01 |(4)] 1.09E+01 [(4){ mg/Kg <5.0 <5.0 <5.0 <25 <2.5 <13 <5.0 <5.0 <2.5 <2.5 <5.0 <2.5 <2.5 <5.0 <5.0
Silver ) 3.91E+02 {(1)] 1.76E+01 | (4)} 1.76E+01 |(4)}] mg/Kg <0.50 <0.50 <0.50 <0.25 <0.25 <1.3 <0.50 <0.50 <0.25 <0.25 <0.50 <0.25 <0.25 - <0.50 <0.25
Thallium 5.16E+00 |(1)] 1.94E+00 |(4)] 1.94E+00 [(4)| mg/Kg <5.0 <5.0 <5.0 <2.5 <2.5 <13 <5.0 <5.0 <2.5 <2.5 <5.0 <2.5 <2.5 <5.0 <5.0
Uranium 2.35E+02 |(1)] 2.35E+02 | (1)| 5.51E+02 |(4)] mg/Kg - - - - - - - - - - - - - -~ -
Vanadium 3.91E+02 |(1)] 3.91E+02 | (1)| 2.05E+03 1(4)| mg/Kg 17 24 18 12 14 42 23 27 16 9.7 17 29 19 17 9.3
Zinc 2.35E+04 |(1)] 7.67E+03 | (4)| 7.67E+03 |(4)] mg/Kg 28 24 69 13 22 59 28 34 48| - 12 24 31 17 32 12
Volatile Organic Compounds - (EPA Method 8260) mg/kg : .
1,1,1,2-Tetrachloroethane 2.92E+01 |(1)] 1.94E-02 |(4)| 1.94E-02 (4 mglKg <0.0009232| <0.0010426 <0.050| <0.0008648] <0.0009139] <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412| <0.0009443| <0.0009862] <0.0008708
1,1,1-Trichloroethane 2.18E+04 |(1)] 3.35E+01 | (4)] 3.35E+01_ |(4)] mg/Kg <0.0009232] <0.0010426 <0.050| <0.0008648| <0.0009139| <0.0009899| <0.0009289| <0.0010624] <0.000972 <0.00095| <0.0008966| <0.0009412| <0.0009443| <0.0009862] <0.0008708
1,1,2,2-Tetrachloroethane 7.97E+00 |(1)| 2.53E-03 |(4)] 2.53E-03 [(4)] mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648| <0.0009139] <0.0009899| <0.0009289| <0.0010624] <0.000972 <0.00095| <0.0008966| <0.0009412| <0.0009443| <0.0009862] <0.0008708
1,1,2-Trichloroethane 1.72E+01 {(1)] 7.58E-03 |(4)] 7.58E-03 |(4)] mg/Kg <0.0009232} <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624] <0.000972 <0.00095{ <0.0008966| <0.0009412| <0.0009443| <0.0009862] <0.0008708
1,1-Dichloroethane 6.29E+01 |(1)] 6.85E-02 |(4)| 6.85E-02 1(4)] mg/Kg <0.0009232| <0.0010426 <0.10{ <0.0008648} <0.0009139| <0.0009899| <0.0009289} <0.0010624| <0.000972 <0.00095] <0.0008966] <0.0009412| <0.0009443| <0.0009862] <0.0008708
1,1-Dichloroethene 6.18E+02 |(1)| 1.34E+00 |(4)| 1.34E+00 [(4)] mg/Kg <0.0009232] <0.0010426 <0.050| <0.0008648| <0.0009139]| <0.0009899| <0.0009289] <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412| <0.0009443| <0.0009862] <0.0008708
1,1-Dichloropropene - - - mg/Kg <0.0009232| <0.0010426 <0.10[ <0.0008648] <0.0009139| <0.0009899| <0.0009289f <0.0010624] <0.000972 <0.00095] <0.0008966] <0.0009412| <0.0009443] <0.0009862} <0.0008708
1,2,3-Trichlorobenzene - - v -- mg/Kg <(0.0009232] <0.0010426 <0.10] <0.0008648| <0.0009139] <0.0009899| <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412]| <0.0009443| <0.0009862| <0.0008708
1,2,3-Trichloropropane . 9.15E-01 [(1)] 4.01E-04 |(4)} 4.01E-04 |(4)| mg/Kg <0.0009232} <0.0010426 <0.10| <0.0008648| <0.0009139| <0.0009899| <0.0009289| <0.0010624| <0.000972 <(0.00095] <0.0008966] <0.0009412| <0.0009443| <0.0009862{ <0.0008708
1,2,4-Trichlorobenzene 1.43E+02 {(1)] 1.15E-01 |(4)] 1.15E-01 |(4)] mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648] <0.0009139| <0.0009899| <0.0009289| <0.0010624| <0.000972 <0.00095} <0.0008966] <0.0009412]| <0.0009443| <0.0009862{ <0.0008708
1,2,4-Trimethylbenzene 6.70E+01 |(2)] 2.70E-01 | (5)| 2.70E-01 |(5)]| mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648] <0.0009138] <0.0009899]| <0.0009289| <0.0010624| <0.000972 <0.00095} <0.0008966] <0.0009412| <0.0009443| <0.0009862{ <0.0008708
1,2-Dibromo-3-chloropropane 1.94E-01 |(1)] 3.35E-05 | (4)] 3.35E-05_ |(4)] mg/Kg <0.0009232| <0.0010426 <0.10| <0.0008648| <0.0009139[ <0.0009899| <0.0009289| <0.0010624} <0.000972 <0.00095} <0.0008966] <0.0009412| <0.0009443| <0.0009862| <0.0008708
1,2-Dibromoethane (EDB) 574E-01 [(1)] 1.78E-04 }(4)] 1.78E-04 1(4)] mg/Kg <0.0009232] <0.0010426 <0.050| <0.0008648| <0.0009139§ <0.0009899| <0.0009289]| <0.0010624] <0.000972 <0.00095] <0.0008966| <0.0009412]| <0.0009443| <0.0009862{ <0.0008708
1,2-Dichlorobenzene 3.01E+03 |(1)| 3.53E+00 |(4)] 3.53E+00 [(4)| mg/Kg <0.0009232] <0.0010426 <0.050{ <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624] <0.000972 <0.00095| <0.0008966| <0.0009412} <0.0009443]| <0.0009862{ <0.0008708
1,2-Dichloroethane (EDC) 7.74E+00 1(1)| 4.11E-03 |(4)| 4.11E-03 {(4)| mg/Kg <(0.0009232| <0.0010426 <0.050] <0.0008648{ <0.0009139] <0.0009899| <0.0009289| <0.0010624] <0.000972 <0.00095] <0.0008966] <0.0009412} <0.0009443] <0.0009862] <0.0008708
1,2-Dichloropropane 1.47E+01 (1) 1.25E-02 {(4)] 1.25E-02 [(4)] mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648| <0.0009139| <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095{ <0.0008966] <0.0009412]| <0.0009443| <0.0009862] <0.0008708
1,3,5-Trimethylbenzene 470E+01 |(2){ 2.25E-01 | (5)| 2.25E-01 |(5)] mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648] <0.0009139] <0.0009899] <0.0009289| <0.0010624] <0.000972 <0.00095] <0.0008966] <0.0009412]| <0.0009443| <0.0009862| <0.0008708
1,3-Dichlorobenzene - - - mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648] <0.0009139] <0.0009899] <0.0009289] <0.0010624] <0.000972 <0.00095{ <0.0008966] <0.0009412]| <0.0009443| <0.0009862| <0.0008708
1,3-Dichloropropane 1.60E+03 |(2)] 3.04E+00 | (5)] 3.04E+00 |(5)] mg/Kg <0.0009232| <0.0010426 <0.050; <0.0008648| <0.0009139] <0.0009899| <0.0009289} <0.0010624| <0.000972 <0.00095{ <0.0008966] <0.0009412| <0.0009443| <0.0009862} <0.0008708
1,4-Dichiorobenzene 3.21E+01 {(1)| 4.02E-02 |(4)] 4.02E-02 }(4)] mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648} <0.0009139] <0.0009899| <0.0009289| <0.0010624] <0.000972 <0.00095| <0.0008966] <0.0009412]| <0.0009443| <0.0009862] <0.0008708
1-Methylnaphthalene 2.20E+02 |(3)] 1.69E-01 }(5)] 1.69E-01 |(5)] ma/Kg <0.1 . <0.1 <0.20 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
2,2-Dichloropropane - - - mg/Kg <(0.0009232| <0.0010426 <0.10] <0.0008648| <0.0009139| <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966| <0.0009412| <0.0009443]| <0.0009862] <0.0008708
2-Butanone (MEK) 3.96E+04 [(1)| 1.43E+01 |(4)} 1.43E+01 [(4) mg/Kg <(0.0009232| <0.0010426 <0.50] <0.0008648| <0.0009139] <0.0009899{ <0.0009289| <0.0010624] <0.000972 <0.00085! <0.0008966/ <0.0009412] <0.0009443] <0.0009862) <0.0008708
2-Chlorotoluene 1.56E+03 |(1)| 7.02E+00 |(4)| 7.02E+00 {(4) mg/Kg <0.0009232] <0.0010426 <0.050] <0.0008648] <0.0009139] <0.0009899] <0.0009289| <0.0010624 <0.000972 <0.00095| <0.0008966] <0.0009412] <0.0009443] <0.0009862] <0.0008708
2-Hexanone - - - mg/Kg <0.0009232| <0.0010426 <0.50] <0.0008648} <0.0009139] <0.0009899| <0.0009289} <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412] <0.0009443{ <0.0009862{ <0.0008708
2-Methylnaphthalene 310E+02 [(2)] 1.01E+01 1 (5)] 1.01E+01_|(5) mg/Kg - - <0.20 - - - - - - - - - - - -
4-Chlorotoluene 550E+03 [(2)] 3.15E+01 | (5)] 3.15E+01 [(5)| mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289| <0.0010624| <0.000972 <0.00095| <0.00083966] <0.0009412} <0.0009443] <0.0009862] <0.0008708
4-Isopropyltoluene - - - mg/Kg <0.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095] <0.0008366] <0.0009412} <0.0009443{ <0.0009862] <0.0008708
4-Methyl-2-pentanone - - - mg/Kg <0.0009232] <0.0010426 <0.50] <0.0008648] <0.0009139| <0.0009899} <0.0009289| <0.0010624] <0.000972 <0.00095} <0.0008966| <0.0009412] <0.0009443| <0.0009862] <0.0008708
Acetone 6.75E+04 {(1)] 4.32E+01 | (4)| 4.32E+01 |(4)] mg/Kg 0.00342 0.0115 <0.75| <0.0017296] <0.0018278 0.00681| <0.0018578 0.0184 0.0418 0.0137 0.00513 0.01 0.00905 0.0215 0.0147
Benzene 1.55E+01 (1)} 2.08E-02 |(4)] 2.08E-02 {(4) mg/Kg <0.0009232| <0.0010426 <(.050] <0.0008648] <0.0008138] <0.00098399| <0.0009289] <0.0010624] <0.000972 <0.00095] <0.0008966] <0.0009412] <0.0009443} <0.0009862] <0.0008708
Bromobenzene 940E+01 |(2)] 1.69E-01 |(5)] 1.69E-01 {(5)] mg/Kg <0.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009898| <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966| <0.0009412] <0.0009443} <0.0009862} <0.0008708
Bromodichloromethane 525E+00 J(1)| 3.11E-03 |(4)| 3.11E-03 |(4)] mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966| <0.0009412] <0.0009443} <0.0009862{ <0.0008708
Bromoform 6.10E+02 |(3)] 2.59E-02 | (5)] 2.59E-02 |(5)] mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648] <0.0009139] <0.0009899] <0.0009289| <0.0010624] <0.000972 <0.00095| <0.0008966] <0.0009412] <0.0009443] <0.0009862] <0.0008708
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Table 5
SWMU No. 7 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico

o
Residential Residential Residential in ._m,... o ~ M ﬁ. M g N g o N by — =
s Soil Soil g ¢ s & e e g 3 5 2 g = & 2 =z
Screening Screening Screening - - < - o o~ o o & o o - - - -
Level o| Level ® Level © 5 5 5 5 S Y 5 5 S ~ ~ ~ ~ ~ =
©2f) | £} @om | 5f etom | £ = = s 2 s S s s = 2 2 = 2 2 2
Analytes .w qo.. %v Units W N W W M M W W W W W W M M W
Bromomethane 2.23E+01 [(1)| 2.18E-02 | (4) 2.18E-02 |(4) mg/Kg <0.0009232] <0.0010426 <0.10{ <0.0008648] <0.0009139] <0.0009899] <0.0009289] <0.0010624] <0.000972 <(.00095) <0.0008966] <0.0009412] <0.0009443] <0.0009862] <0.0008708
Carbon disulfide 1.94E+03 |(1)| 2.84E+00 | (4)| 2.84E+00 |(4) mg/Kg <0.0009232] <0.0010426 <0.50| <0.0008648] <0.0009139[ <0.0009899| <0.0009289] <0.0010624] <0.000972 <(0.00095| <0.0008%66] <0.0009412| <0.0009443] <0.0009862] <0.0008708
Carbon tetrachloride 4.38E+00 [(1)] 8.32E-03 | (4) 8.32E-03  {(4) mg/Kg <0.0009232] <0.0010426 <0.10| <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624] <0.000972 <0.00095] <0.0008966] <0.0009412| <0.0009443| <0.0009862| <0.0008708
Chlorobenzene 5.08E+02 |{1)] 6.06E-01 |{4) 6.06E-01 (4) mg/Kg <(.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899{ <0.0009289} <0.0010624] <0.000972 <(0.00095] <0.0008966| <0.0009412] <0.0009443] <0.0009862] <0.0008708
Chloroethane - - — mg/Kg <(.0009232] <0.0010426 <0.10| <0.0008648] <0.0009139| <0.0009899] <0.0009289] <0.0010624| <0.000972 <0.00095] <0.0008966] <0.0009412] <0.0009443] <0.0009862] <0.0008708
Chloroform 5.72E+00 [(1)] 5.27E-03 | (4) 5.27E-03 | (4) mg/Kg <0.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624| <0.000872 <(.00095] <0.0008966] <0.0009412| <0.0009443] <0.0009862] <0.0008708
Chloromethane 3.56E+01 |{1)] 4.70E-02 ] (4) 4.70E-02_ | (4) ma/Kg <0.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624; <0.000972 <0.00095} <0.0008966] <0.0009412| <0.0009443] <0.0009862] <0.0008708
cis-1,2-DCE 7.82E+02 j(1)| 1.06E+00 | (4)| 1.06E+00 [(4) mg/Kg <0.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289} <0.0010624] <0.000972 <0.00095] <0.0008966] <0.0009412| <0.0009443| <0.0009862] <0.0008708
cis-1,3-Dichloropropene 2.35E+01 [(1)} 1.52E-02 }|(4) 1.52E-02 | (4) mg/Kg <0.0009232] <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624; <0.000972 <(0.00095] <0.0008966] <0.0009412| <0.0009443] <0.0009862] <0.0008708
Dibromochloromethane 1.13E+01 |(1)] 3.80E-03 [(4) 3.80E-03 |(4) mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624} <0.000972 <0.00095] <0.0008966] <0.0009412| <0.0009443] <0.0009862] <0.0008708
Dibromomethane 7.80E+02 [(2)| 1.02E+00 | (5)] 1.02E+00 }(5) mg/Kg <(0.0009232{ <0.0010426 <0.10| <0.0008648| <0.0009139] <0.0009899] <0.0009289] <0.0010624] <0.000972 <0.00095} <0.0008966]| <0.0009412] <0.0009443] <0.0009862| <0.0008708
Dichlorodiflucromethane 4.81E+02 J(1)| 8.14E+00 | (4)] 8.14E+00 [(4) mg/Kg <().0009232} <0.0010426 <0.050| <0.0008648| <0.0009139] <0.0009899] <0.0009289] <0.0010624| <0.000972 <(.00095} <0.0008966| <0.0009412| <0.0009443] <0.0009862] <0.0008708
Ethylbenzene 6.97E+01 |(1)} 1.64E-01 {(4) 1.64E-01 (4) mg/Kg <(.0009232| <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899]| <0.0009289] <0.0010624| <0.000972 <(.00095] <0.0008966| <0.0009412| <0.0009443] <0.0009862] <0.0008708
Hexachlorobutadiene 6.20E+01 |(3)] 2.14E-02 {(5})| 2.14E-02 |(5) mg/Kg <(.0009232| <0.0010426 <0.10] <0.0008648] <0.0009139] <0.0009899] <0.0009289] <0.0010624| <0.000972 <0.00095} <0.0008966] <0.0009412] <0.0009443] <0.0009862] <0.0008708
Isopropylbenzene 3.21E+03 | (1) 1.11E+01 | (4] 1.11E+01 | (4) mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289] <0.0010624| <0.000972 <0.00095] <0.0008966] <0.0009412] <0.0009443} <0.0009862| <0.0008708
Methy! tert-butyl ether (MTBE) 8.62E+02 |(1)] 2.58E-01 |(4) 2.58E-01 (4) mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648| <0.0009139 0.0029] <0.0009289| <0.0010624| <0.000972 <0.00095] <0.0008966 0.00131] <0.0009443] <0.0009862] <0.0008708
Methylene chloride 1.99E+02 {(1)| 1.21E-01 | (4) 1.21E-01 (4) mg/Kg 0.0266 0.0303 <0.15 0.0294 0.0282 0.0276 0.00246 0.0233 0.0275 0.0273 0.0237 0.0255 0.0245 0.0273 0.0277
Naphthalene 4.50E+01 (1) 4.72E-02 | (4) 4.72E-02 | (4) mg/Kg <(.0009232} <0.0010426 <0.10] <0.0008648| <0.0009139{ <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966| <0.0009412{ <0.0009443| <0.0009862} <0.0008708
n-Butylbenzene - — -- mg/Kg <0.0009232] <0.0010426 <0.050| <0.0008648| <0.0009139| <0.0009899} <0.0009289| <0.0010624] <0.000972 <0.00095| <0.0008966| <0.0009412; <0.0009443| <0.0009862| <0.0008708
n-Propylbenzene - — -- mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648] <0.0009139] <0.0009899]| <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966| <0.0009412} <0.0009443{ <0.0009862]| <0.0008708
sec-Butylbenzene - -~ - mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648] <0.0009139] <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412{ <0.0009443| <0.0009862| <0.0008708
Styrene 8.97E+03 [(1)] 1.76E+01 [(4)| 1.76E+01 |(4) mg/Kg <0.0009232{ <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899| <0.0009289| <0.0010624| <0.000972 <(.00095] <0.0008966| <0.0009412| <0.0009443| <0.0009862| <0.0008708
tert-Butylbenzene -~ — —- mg/Kg <0.0009232} <0.0010426 <0.050| <0.0008648| <0.0009139| <0.0009899| <0.0009289] <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412} <0.0009443{ <0.0009862| <0.0008708
Tetrachloroethene (PCE) 6.99E+00 {(1)] 5.05E-03 |(4) 5.05E-03  {(4) mg/Kg <0.0009232| <0.0010426 <0.050| <0.0008648| <0.0009139] <0.0009899] <0.0009289| <0.0010624] <0.000972 <(.00095{ <0.0008966| <0.0009412| <0.0009443{ <0.0009862| <0.0008708
Toluene 5.57E+03 J(1)| 1.56E+01 | (4)f 1.56E+01 |(4) mg/Kg <0.0009232} <0.0010426 <0.050| <0.0008648] <0.0009139| <0.0009899| <0.0009289| <0.0010624] <0.000972 <0.00095] <0.0008966| <0.0009412| <0.0009443{ <0.0009862| <0.0008708
trans-1,2-DCE 2.73E+02 (1) 3.39E-01 [ (4) 3.39E-01 (4) mg/Kg <0.0009232} <0.0010426 <0.050| <0.0008648| <0.0009139] <0.0009899| <0.0009289! <0.0010624| <0.000972 <0.00095] <0.0008966] <0.0009412] <0.0009443] <0.0009862] <0.0008708
trans-1,3-Dichloropropene 2.35E+01 [(1)] 1.52E-02 | (4) 1.52E-02 | (4) mg/Kg <(.0009232| <0.0010426 <0.050] <0.0008648| <0.0009139] <0.0009899] <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412] <0.0009443]| <0.0009862{ <0.0008708
Trichloroethene (TCE) 457E+01 {(1)] 596E-02 |(4) 5.96E-02 {(4) mg/Kg <(0.0009232| <0.0010426 <0.050| <0.0008648| <0.0009139] <0.0009899} <0.0009289| <0.0010624| <0.000972 <0.00095| <0.0008966] <0.0009412] <0.0009443| <0.0009862] <0.0008708
Trichlorofluoromethane 2.01E+03 j(1)}{ 1.01E+01 [(4)] 1.01E+01 |(4) mg/Kg <0.0009232} <0.0010426 <0.050| <0.0008648] <0.0009139]| <0.0009899| <0.0009289| <0.0010624| <0.000972 <0.00095] <0.0008966] <0.0009412{ <0.0009443] <0.0009862] <0.0008708
Vinyl chloride 8.65E-01 |(1)] 3.24E-03 | (4) 3.24E-03 [(4) mg/Kg <0.0009232| <0.0010426 <0.050] <0.0008648] <0.0009139]| <0.0009899| <0.0009289] <0.0010624| <0.000972 <0.00095{ <0.0008966| <0.0009412] <0.0009443] <0.0009862{ <0.0008708
Xylenes, Total 1.09E+03 [(1)] 1.98E+00 | (4)] 1.98E+00 |(4) mg/Kg <0.0009232| <0.0010426 <0.10] <0.0008648| <0.0009139]| <0.0009899| <0.0009289] <0.0010624] <0.000972 <0.00095] <0.0008966{ <0.0009412| <0.0009443] <0.0009862] <0.0008708
Semi Volatile Organics - (EPA Method 8270) mg/kg
1,2,4-Trichlorobenzene 1.43E+02 j(1)] 1.15E-01 1 (4) 1.15E-01 (4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <(.20 <0.20
1,2-Dichlorobenzene 3.01E+03 (1)} 3.53E+00 | (4)| 3.53E+00 |(4) mg/Kg <0.20 <(.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,3-Dichlorobenzene - -- - mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20
1,4-Dichlorobenzene 3.21E+01 [(1)] 4.02E-02 |(4) 4.02E-02 | (4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20
2.4.5 Trichlorophenol 611E+03 |(1)| 8.02E+01 | (4)] 8.026+01 [(&)] mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
2.4,6-Trichiorophenol 6.11E+01 | (1)} 8.02E-01 }(4) 8.02E-01 (4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
2,4-Dichlorophenol 1.83E+02 |(1)| 1.54E+00 | (4) 1.54E+00 | (4) mg/Kg <0.40 <0.40 <2.0 <0.40 <0.40 <0.40 <0.40 <(.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
2,4-Dimethyiphenol 1.22E+03 [(1)] 1.03E+01 |(4)|j 1.03E+01 [({4) mg/Kg <(0.30 <(.30 <1.5 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30
2,4-Dinitrophenol 1.22E+02 (1) 5.91E-01 {(4) 5.91E-01 (4) mg/Kg <0.40 <0.40 <2.0 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <().40
2,4-Dinitrotoluene 1.26E+01 |(1)] 1.75E-02 | (4) 1.75E-02 |(4) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
2,6-Dinitrotoluene 6.12E+01 {(1)| 3.00E-01 | (4) 3.00E-01 (4) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
2-Chloronaphthalene 6.26E+03 | (1) 1.52E+02 {(4)| 1.52E+02 [(4) mg/Kg <0.25 <0.25 <1.3 <0.25 - <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
2-Chlorophenol 3.91E+02 |(1)] 1.72E+00 | (4)] 1.72E+00 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
2-Methylnaphthalene 3.10E+02 |{2)] 1.01E+01 ](5)] 1.01E+01 ](5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
2-Methylpheno! 3.10E+03 |(2)] 2.25E+01 | (5)] 2.25E+01 [(5) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
2-Nitroaniline 1.80E+02 |(2)] 3.71E-01 | (5) 3.71E-01 (5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
2-Nitrophenol - - — mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20}. <0.20 <0.20
3,3"-Dichlorobenzidine 8.71E+00 | (1) 1.92E-01 [(4) 1.92E-01 (4) mg/Kg <0.25 <0.25 <1.3 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
3+4-Methylphenol 3.10E+02 }(2)] 2.14E+00 |(5)] 2.14E+00 |(5) mg/Kg <0.20 <0.20 <1.0 <0.20 . <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
3-Nitroaniline - - — mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
4 6-Dinitro-2-methylphenol - - - mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
4-Bromophenyl phenyl ether - - - mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
4-Chloro-3-methylphenol - . - - mg/Kg <0.50 <0.50 <25 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
4-Chioroaniline 2.40E+01 |(3)] 1.35E-03 | (5) 1.35E-03 | (5) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <(.50
4-Chlorophenyl phenyl ether - - - mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20
4-Nitroaniline 2.40E+02 [(3)] 1.13E-02 | (5) 1.13E-02 | (5) mg/Kg <0.25 <0.25 <1.3 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <(0.25
4-Nitrophenol - - - mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(0.20
Acenaphthene 3.44E+03 |(1)] 2.31E+02 |(4)] 2.31E+02 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Acenaphthylene - - — mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(0.20
Aniline 8.50E+02 |(3)] 3.83E-02 | (5) 3.83E-02 | (5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
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Table 5
SWMU No. 7 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico

©
Residential Residential Residential M g o = M < = - m M. M < by = =
Soil Sail Soil piy e < 3 S g g s o o o b 8 & o
Screening Screening Screening - - - < o o o o o & - - e - -
Level Level Level ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
(0-2 1) m (2-10 ft) m (>10 ft) m 2 2 m 2 2 2 2 2 m 2 2 2 2 2 2
Analytes b 8 & Units M M 72} W M M W W n W W M M M W

Anthracene 1.72E+04 |(1)] 3.79E+03 |(4)| 3.79E+03 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Azobenzene 4.90E+01 |(3)] 5.74E-03 |(5)| 5.74E-03_|(5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Benz{a)anthracene 4.81E+00 |(1){ 3.59E+00 [(4)] 3.59E+00 |{4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Benzo(a)pyrene 4.81E-01 J(1)| 4.81E-01 (1) 1.22E+00 {(4) mg/Kg <Q.20 <(.20 1.3 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Benzo(b)fluoranthene 4.81E+00 J{(1)| 4.81E+00 (1) 1.25E+01 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Benzo(g,h,i)perylene - - -~ mg/Kg <0.20 <0.20 <1.0 <(.20 <0.20 <0.20 <0.20 <0.20 <().20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20
Benzo(k)fluoranthene 4.81E+01 || 481E+01 [()| 1.226+02 [(4)] mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Benzoic acid 2.40E+05 | 3.71E+02 [(5)] 3.71E+02 [(5)] mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Benzyl alcohol 3.10E+04 [(2)] 4.73E+01 [ (5)| 4.73E+01 _|(5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bis(2-chloroethoxy)methane 1.80E+02 |(2)] 2.59E-01 [(5)] 2.59E-01 5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bis{2-chloroethyl)ether 2.56E+00 |(1)| 2.62E-04 |(4)| 2.62E-04 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bis(2-chloroisopropyljether 9.15E+01 (1) 2.88E-02 | (4)| 2.88E-02 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Bis(2-ethylhexyl)phthalate 2.80E+02 |(1){ 1.34E+02 |(4)| 1.34E+02 |(4) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Butyl benzyl phthalate 2.60E+03 |(3)| 7.54E+00 | (5)| 7.54E+00 |(5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Carbazole - - - mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Chrysene 481E+02 [(1)] 367E+02 |(4)| 3.67E+02 |(4) mg/Kg <0.20 <0.20 1.7 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dibenz(a,h)anthracene 4.81E-01 |(1)] 4.81E-01 | (1)} 4.07E+00 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dibenzofuran - - - mg/Kg <0.20 <0.20 <1.0 <().20 <0.20 - <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Diethyl phthalate 4.89E+04 (1) 1.19E+02 |(4)| 1.19E+02 [(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Dimethyl phthalate 6.11E+05 |(1)| 9.40E+02 |(4)| 9.40E+02 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20
Di-n-butyl phthalate 6.11E+03 [(1)] 9.70E+01 | (4)| 9.70E+01 |(4) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Di-n-octyl phthalate - - - mg/Kg <0.25 <0.25 <1.3 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <025 <0.25 <0.25 <0.25 <0.25
Fluoranthene ) 2.29E+03 [(1)] 1.75E+03 [ (4)| 1.75E+03 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Fluorene 2.29E+03 {(1)| 2.81E+02 [(4)]| 2.81E+02 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.20
Hexachlorobenzene 2.45E+00 {(1)| 2.48E-02 |(4)] 2.48E-02 {{4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Hexachlorobutadiene 6.20E+01 |(3)| 2.14E-02 | (5)| 2.14E-02 {(5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Hexachlorocyclopentadiene 3.67E+02 [(1)| 6.90E+00 | (4)| 6.90E+00 |(4) mg/Kg - <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Hexachloroethane 6.11E+01 [(1)] 2.47E-01 | (4)| 2.17E-O01 (4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Indeno(1,2,3-cd)pyrene 4.81E+00 ((1)] 4.81E+00 |(1)| 4.16E+01 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Isophorone 4.13E+03 |{{(1)| 2.08E+00 [(4)] 2.08E+00 }{4) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Naphthalene 4.50E+01 |{(1)] 4.72E-02 | (4)| 4.72E-02 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Nitrobenzene 4.94E+01 |(1)] 7.72E-02 |(4)| 7.72E-02 |(4) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
N-Nitrosodi-n-propylamine 6.90E-01 |(3)] 1.24E-04 | (5) 1.24E-04 | (5) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
N-Nitrosodiphenylamine 8.00E+02 |(1)] 1.45E+01 [(4)| 1.45E+01 |(4) mg/Kg <0.20 <(.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Pentachiorophenol 2.07E+01 [{(1)] 3.30E-01 f(4)| 3.30E-01 (4) mg/Kg <0.40 <0.40 <2.0 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40
Phenanthrene 1.83E+03 j(1)] 9.39E+02 |(4)| 9.39E+02 1(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Phenol 1.83E+04 j(1)] 7.09E+01 |(4)] 7.09E+01 |(4) mg/Kg <0.20 <0.20 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Pyrene 1.72E+03 |(1)| 1.26E+03 |(4)| 1.26E+03 |{4) mg/Kg <0.20 <0.20 1.9 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
Pyridine 7.80E+01 [(2)j 1.09E-01 | (5) 1.09E-01 (5) mg/Kg <0.50 <0.50 <2.5 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Total Petroleum Hydrocarbons - (EPA Method 8015B) mg/kg

Diesel Range Organics (DRO) 1.83E+03 | (8) 1000 (7) 1000 (7) mg/Kg 18 <10 470 <10 53 <10 <10 <10 100 <10 50 <10 <10 47 56
Motor Qil Range Organics (MRO) 1.83E+03 |(8) 1000 (7) 1000 (7) mg/Kg 81 <50 530 <50 <50 <50 <50 <50 160 <50 <50 <50 <50 62 69
Gasoline Range Organics (GRO) - — -~ mg/Kg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

- No screening level available

NR - No analytical result reported by the laboratory
NMED screening levels from - Technical Background Document for Development of Soil Screening Levels - Revision 5.0 ( August 2009)

EPA screening levels from - Regional Screening Levels (April 2009)
(1) Residential Soil NMED

(2) Residential Soil EPA

(3) Residential Soil EPA - Regional Screening Levels (April 2009) multiplied by 10 pursuant to Provision VII.B. of the July 7, 2007 NMED Order because the constituent is listed as carcinogenic
(4) SoilGW NMED DAF = 11.25

(5) SoilGW Risk-based EPA DAF = 11.25

(6) SoilGW MCL-based EPA DAF=11.25

(7) NMED Oct. 2006 TPH Screening Guidelines(updated with Masschusetts Department of Environmental Protection 2009 tox data - uknown oil, residential, all pathways

(8) NMED Oct. 2006 TPH Screening Guidelines(updated with Masschusetts Department of Environmental Protection 2009 tox data - uknown oil, residential, direct contact pathways

!>Uo<m soil screening level
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Table 6
SWMU No. 10 Soil Analytical Results Summary
Bloomfield Refinery - Bioomfield, New Mexico

~ ) = Y =~ ) -~ ) - 5 ~ ) ~ oy
mmmam.::m_ wmm.awszm_ Residential M. :2.. M M N. M .....w M M M M M M M
Soil Soil Soit Screening [=2 L= (=2 = [=2 hod =2 = (= paod (=2 z e sl
Screening Screening - < o b Lrd 9 h b w0 w © © ~ ~
Level =) S = ) =3 © =) o P S Py S S Py
Level ° Level ° >10 ) ° W M M .Uu M M .u.v M M M M M W -
(o2f) | 8| @om | g g 2 2 2 z = g S g 2 : 2 = = 2
Analytes % .w & Units W W M W W W W W W W W W W W
Lab Sample ID | 1008759-01 | 1008759-02 | 1008759-03 | 1008759-04 | 1008759-05 | 1008759-06 | 100875907 | 1008759-08 } 1008763-01 1008763-02 | 1008763-03 | 1008763-04 | 1008763-05 | 1008763-06
Sample Date | 8/18/2010 | 8/18/2010_| 8/18/2010 | 8/18/2010 | /18/2010 | 8/18/2010 | 8/18/2010 | 8/18/2010 | 8/18/2010 | #/18/2010 | 8/18/2010 8/18/2010 | 8/18/2010 | 8/18/2010
Metals (mg/kg) .
Aluminum 7.81E+04 |(1)] 7.81E+04 |(1)| 6.17E+05_ |(4)| _ma/Kg - - - - - - - - - - - - - -
Antimony : 3136401 |(1)] 7.44E+00 {(4)] 7.44E+00 |(4)] mo/Kg <2.5 <2.5 <25 <2.5 <2.5 <25 <25 <2.5 <2.5 <25 <25 <5.0 <5.0 <2.5
Arsenic 3.90E+00 |(1)] 1.486-01 |(4)] 1.48E-01 [(4)i malKg <2.5 <2.5 27 2.6 <5.0 <25 29 238 3.5 <2.5 3.2 <5.0 <5.0 <25
Barium 156E+04 |[(1)] 3.39E+03 |(4)] 3.30E+03 |(4)] mg/Kg 75 59 61 60 56 61 130 180 180 140 170 93 160 78
Beryllium 156E+02 [(1)] 1.56E+02 |(1)] 6.49E+02 [(4)] mg/Kg 0.29 0.17 0.22 0.22 0.18 0.28 0.27 0.3 0.42 0.22 0.29 0.35 0.39 0.26
Boron 156E+04 |(1)] 2.70E+02 | (4)] 2.70E+02 |(4)] mg/Kg - - - - - - - - - - - - - -
Cadmium 7.79E+01 J(1)] 1.556+01 | (@) 1.55E+01  1(4)] mg/Kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.20 <0.20 <0.10
Chromium 1136+05 [(1)} 1.13E+05 |(1)| 1.11E+09 [(4)] mg/Kg 4.2 27 31 3 27 4.3 3.7 47 5.4 3.2 4.6 5.3 7.6 3.8
Cobalt 2.30E+01 |(2)] 551E+00 |(5)] 5.51E+00 |(5)] malKg 2.2 1.5 1.9 1.8 1.7 24 24 2.7 3 1.7 2.5 34 3.5 2.1
Cyanide 156E+03 |(1)] 8.37E+01 |(4)| 8.37E+01  [(4)] mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Copper 3.13E+03 |(1)| 5.79E+02 [(4)] 5.79E+02 |(4)] mg/Kg - - - - - - - - - - - - - -
iron 5.48E+04 ()| 7.27E+03 [ (4)] 7.27E+03  |(4)] ma/Kg - - - - - - - - - - - - - -
Lead 4.00E+02 [(1)] 4.00E+02 | (4) - mg/Kg 26 2.3 2.3 2.1 25 2.8 3.2 3 3.2 1.9 2.9 38 8.7 3.3
Mercury 771€+00 ()] 3.30E-01 [ (4)] 3.30E-01 _ [(4)] malKg <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 0.036 <0.033
Manganese 107E+04 [(1)] 3.04E+00 J(4)] 3.04E+00 [(4)] mg/Kg - - - - - - - - - - - - - - -
Molybdenum 3.91E+02 |(1)| 4.16E+01 {(4)] 4.16E+01  |(4)] ma/Kg - - - - - - - - - - - - - -
Nickel 156E+03 |(1)] 5.368E+02 |(4)] 5.36E+02  [(4)] mg/Kg 35 29 238 2.7 28 3.8 37 4.2 5.6 238 4.2 5.1 7.2 35
Selenium 3.91E+02 |(1)] 1.09E+01 |(4)] 1.00E+01 |(4)| ma/Kg <2.5 <2.5 <2.5 <2.5 <5.0 <2.5 <2.5 <25 <2.5 <25 <25 <5.0 <5.0 <25
Silver 3.91E+02 |(1)] 1.76E+01 | (@] 1.76E+01 (4| maKg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <0.50 <0.25
Thallium 516E+00 |(1)] 1.94E+00 |(@)] 1.94E+00 [(4)] mg/Kg <2.5 <25 <2.5 <2.5 <25 <2.5 <2.5 <25 <2.5 <25 <25 <5.0 <5.0 <25
Uranium 2.35E+02 |(1)] 2.35E+02 |(4)| 5.51E+02  [(5)] ma/Kg - - - - - - - - - - - - - -
Vanadium 3.91E+02 |(1)] 3.91E+02 | ()| 2.05E+03  |(4)| mg/Kg 13 8.5 9.3 9.2 94 12 13 15 20] . 10 14 15 20 12
Zinc 2.35E+04 [(1)| 7676403 | (4} 7.67E+03 (M) maKg 16 11 12 11 15 16 16 17 21 11 20 21 47 16
Volatile Organic Compounds - (EPA Method 8260) mg/kg
1,1,1,2-Tetrachloroethane 2926+01 |(1)] 194E-02 j(4)l 1.94E-02 [(4)] malKg <0.0009418]  <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197] <0.0010158] <0.0009841) <0.0010192 <0.050] <0.0009561
1,1,1-Trichloroethane 2186+04 |(1)| 3.35E+01 | (4)] 3.35E+01  }(4)] mg/Kg <0.0009418| <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197| <0.0010158] <0.0009841] <0.0010192 <0.050} <0.0009561
1,1,2,2-Tetrachloroethane 7.976+00 |(1)| 2.53E-03 [(4)] 2.53E-03 |(4)] ma/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
1,1,2-Trichloroethane 172E+01 |(1)] 7.58E-03 |(4)] 7.58E-03 |(4)| mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388| <0.0009173] <0.0009197] <0.0010168] <0.0009841] <0.0010192 <0.050] <0.0009561
1,1-Dichloroethane 6.20e+01 ()| 6.85E-02 [(4)] 6.85E-02  {(4)] ma/Kg <0.0009418]  <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.10| <0.0009561
1,1-Dichloroethene 6.186+02 |(1)| 1.34E+00 [(4)] 1.34E+00  [(4)] mg/Kg 20.0009418] <0.000931] <0.0010394]° <0.001101] <0.001014] <0.0009268| <0.0009388| <0.0009173| <C.0009197] <0.0010158] <0.0009841) <0.0010192 <0.050] <0.0009561
1,1-Dichloropropene - — - mg/Kg <0.0009418| _<0.000931] <0.0010394] <0.061101] <0.001014] <0.0009268| <0.0009388| <0.0009173] <0.0009197| <0.0010168] <0.0009841{ <0.0010192 <0.10] <0.0009561
1,2,3-Trichlorobenzene - - - mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197| <0.0010158] <0.0009841) <0.0010192 <0.10] <0.0009561
1,2,3-Trichloropropane 9.156-01 ()] 4.01E-04 [(4)] 4.01€-04 [(49)] mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197| <0.0010158] <0.0009841) <0.0010192 <0.10| <0.0009561
1,2,4-Trichlorobenzene 143E+02 (1)} 1.15E-01 [(&)] 115601 [(4)] mg/Kg =0.0009418| <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388] <0.0009173| <0.0009197| <0.0010158] <0.0009841] <0.0010192 <0.050| <0.0009561
1,2,4-Trimethylbenzene 6.70E+01 |(2)] 2.70E-01 [(5)] 2.70E-01  i(5)] mg/Kg 20.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
1,2-Dibromo-3-chloropropane 194E-01 |(1)| 3.35E-05 [(4)| 3.35E-05 |(4)] ma/Kg =0.0000418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388} <0.0009173| <0.0009197| <0.0010158] <0.0009841] <0.0010192 <0.10| <0.0009561
1,2-Dibromoethane (EDB) 574E-01 |(1)| 1.78E-04 |(4)] 1.78E-04 [(4)] mgKg <0.0000418]  <0.000931] <0.0010394] <0.001101] _<0.001014| <0.0009268| <0.0009388| <0.0009173| <0.0009197| <0.001G158| <0.0009841| <0.0010192 <0.050] <0.0009561
1,2-Dichlorobenzene 3.01E+03 |(1)] 353E+00 | (4)] 3.53E+00 | (4)]  malKg =0.0009418)  <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173] <0.0009197] <0.0010158] <0.0009841} <0.0010192 <0.050]| <0.0009561
1,2-Dichloroethane (EDC) 7.74E+00 (1) 4.116-03 |(4)| 4.11E-03  [(4)} mglKg 20.0000418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197] <0.0010158| <0.0009841} <0.0010192 <0.050] <0.0009561
1,2-Dichloropropane 1.47E+01 |(1)] 1.25E-02 {(4)] 1.25E-02 (4] mg/Kg <0.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
1,3,5-Trimethylbenzene 470E+01 (2] 2.25E-01 [(5)] 225601 [(5)] ma/Kg <0.0009418|  <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388] <0.0009173| <0.0009197] <0.0010158| <0.0009841) <0.0010192 <0.050| <0.0009561
1,3-Dichlorobenzene - - - mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197| <0.0010158| <0.0009841) <0.0010192 <0.050| <0.000956%
1,3-Dichloropropane 1.60E+03 [(2)] 3.04E+00 | (5)| 3.04E+00 |(5)] mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197} <0.0010158| <0.0009841} <0.0010192 <0.050| <0.0009561
1,4-Dichlorobenzene 321E+01 ()| 4.026-02 [(4)] 402602 {(4)] mg/Ka 20.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268| <0.0009388| <0.0009173] <0.0009197] <0.0010158| <0.0009841] <0.0010192 <0.050] <0.0009561
1-Methylnaphthalene 2.20E+02 |(3)] 1.69E-01 [(5) 1.69E-01 (5) mg/Kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.20 <0.1
2,2-Dichloropropane - - - mg/Kg <0.0009418]  <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197] <0.0010158| <0.0009841] <0.0010192 <0.10] <0.0009561
2-Butanone (MEK) 3.96E+04 |(1)| 1.43E+01 | (4)] 1.43e+01  [(4)] mg/Kg 20.0000418]  <0.000031] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173] <0.0009197] <0.0010158| <0.0009841} <0.0010192 <0.50] <0.0009561
2-Chlorotoluene 1566403 [(1)] 7.02E+00 |(4)] 7.02E+00 |(4)] ma/Kg 20.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173] <0.0009197) <0.0010158| <0.0009841] <0.0010192 <0.050] <0.0009561
2-Hexanone - - - mg/Kg 20.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173] <0.0009197] <0.0010158| <0.0009841] <0.0010192 <0.50] <0.0009561
2-Methylnaphthalene 3.10E+02 |(2)| 1.01E+01 [(5)] 1.01E+01_ |(5)] mg/Kg - - - - - - - - - - - - <0.20 -
4-Chlorotoluene 550E+03 |(2)] 3.15E+01 | (5)] 3.15E+01 |(5)}] mg/Kg <0.0009418| <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197] <0.0010158| <0.0009841} <0.0010192 <0.050| <0.0009561
4-Isopropyltoluene - - - mg/Kg <0.0009418| <0.000931] <0.0010394] _<0.001101] <0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197] <0.0010158; <0.0009841| <0.0010192 <0.050| <0.0009561
4-Methyl-2-pentanone - — - mg/Kg 20.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173] <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.50] <0.0009561
Acetone 6.75+04 |(1)| 4.32E+01 [(4)} 4.32E+01 _ [(4)] mg/Kg <0.0018836 0.00567| <0.0020788] <0.002202] <0.002028] <0.0018536] <0.0018776] <0.0018346] <0.0018394; <0.0020316| <0.0019682] <0.0020384 <0.75] <0.0019122
Benzene 1.55E+01 [(1)] 208E-02 }(4)] 208E-02 |(4)] mglKg =0.0009418] <0.000931] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197| <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
Bromobenzene 9.40E+01 |(2}] 1.69E-01 [(5)] 1.69E-01 |(5)] ma/Kg <0.0009418| <0.000931] <0.0010394] _<0.001101] _<0.001014] <0.0009268| <0.0009388| <0.0009173] <0.0009197] <0.0010158| <0.0009841) <0.0010192 <0.050] <0.0009561
Bromodichloromethane 5.26E+00 |(1){ 3.11E-03 [(4)] 3.11E-03  [(4)] maKg <0.0009418| <0.000931] <0.0010394] <0.001101] _<0.001014| <0.0009268] <0.0009388| <0.0009173| <0.0009197| <0.0010158| <0.0009841} <0.0010192 <0.050] <0.0009561
Bromoform 6.10E+02 [(3)] 25902 [(5)] 2.59E-02 |(5)] ma/Kg <0.0009218| <0.000931] <0.0010394] _<0.001101] _<0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197] <0.0010158| <0.0009841| <0.0010192 <0.050] <0.0009561
Bromomethane 223e+01 ()| 218602 [(4)] 2.18E-02  §(4)] mg/Kg <0.0009418| <0.000031] <0.0010394] <0.001101] _<0.001014] <0.0009268] <0.0009388| <0.0009173] <0.0009197] <0.0010158| <0.0009841| <0.0010192 <0.10] <0.0009561
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Table 6
SWMU No. 10 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico
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Carbon disulfide 1.94E+03 |(1)}] 2.84E+00 | (4) 2.84E+00 4) mg/Kg <0.0009418]  <0.000931] <0.0010394] <0.001101] <0.001014| <0.0009268| <0.0009388] <0.0009173| <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.50| <0.0009561]
Carbon tetrachloride 4.38E+00 |(1)] 8.32E-03 | (4) 8.32E-03 (4) mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101} <0.001014| <0.0009268] <0.0009388| <0.0009173] <0.0009197] <0.0010158] <0.0009841| <0.0010192 <0.10| <0.0009561
Chlorobenzene 5.08E+02 |(1)}{ 6.06E-01 | (4) 6.06E-01 4) mg/Kg <0.0009418]  <0.000931] <0.0010394] <0.001101} <0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197] <0.0010158] <0.0009841| <0.0010192 <0.050] <0.0009561
Chloroethane -- - - mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.10] <0.0009561
Chloroform 5.72E+00 |(1)| 5.27E-03 [ (4) 5.27E-03 4) mg/Kg <0.0009418| <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388] <0.0009173] <0.0009197} <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
Chloromethane 3.56E+01 |(1)] 4.70E-02 | (4) 4.70E-02 (4) mg/Kg <0.0000418] <0.000931] <0.0010394] <0.001101] <0.001014| <0.0009268] <0.0009388| <0.0009173| <0.0009197} <0.0010158] <0.0009841{ <0.0010192 0.086| <0.0009561
cis-1,2-DCE 7.82E+02 ](1)] 1.06E+00 | (4) 1.06E+00 (4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197} <0.0010158] <0.0009841} <0.0010192 <0.050] <0.0009561
cis-1,3-Dichloropropene 2.356+01 | (1)] 1.52E-02 1{4) 1.52E-02 (4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388} <0.0009173| <0.0009197| <0.0010158| <0.0009841] <0.0010192 <0.060| <0.0009561
Dibromochloromethane 1.13E+01 {(1 3.80E-03 | (4) 3.80E-03 4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197} <0.0010158| <0.0009841] <0.0010192 <0.050] <0.0009561
Dibromomethane 7.80E+02 |(2)] 1.02E+00 | (5) 1.02E+00 | (5) mg/Kg <0.0009418| <0.000931] <0.0010394] <0.001101{ <0.001014] <0.0009268| <0.0009388] <0.0009173] <0.0009197} <0.0010158] <0.0009841] <0.0010192 <0.10{ <0.0009561
Dichlorodifluoromethane 4.81E+02 |(1)] 8.14E+00 | (4) 8.14E+00  }(4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388| <0.0009173] <0.0009197} <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
Ethylbenzene 6.97E+01 1 1.64E-01 (4) 1.64E-01 4) mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101| <0.001014]| <0.0009268| <0.0009388; <0.0009173] <0.0009197] <0.0010158] <0.0009841 <0.0010192 <0.050} <0.0009561
Hexachlorobutadiene 6.20E+01 |(3)] 2.14E-02 | (5) 2.14E-02 (5) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197} <0.0010158| <0.0009841| <0.0010192 <0.10{ <0.0009561
Isopropylbenzene 3.21E+03 |{1)] 1.11E+01 | (4) 1.11E+01 (4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173] <0.0009197] <0.0010158| <0.0009841| <0.0010192 <0.050{ <0.0009561
Methyl tert-butyl ether (MTBE) 8.62E+02 (1) 2.58E-01_ | (4) 2.58E-01 4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197| <0.0010158| <0.0009841| <0.0010192 <0.050] <0.0009561
Methylene chloride 1.99E+02 {(1)] 1.21E-01 | (4) 1.21E-01 (4) ma/Kg 0.0037 0.00687 0.00338 0.00494 0.00584 0.00628 0.00458 0.00693] <0.0009197) <0.0010158] <0.0009841] <0.0010192 <0.15{ <0.0009561
Naphthalene 4.50E+01 J(1)| 4.72E-02 {(4) 4.72E-02  |(4) mg/Kg <0.0009418| <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173] <0.0009197| <0.0010158| <0.0009841] <0.0010192 <0.10{ <0.0009561
n-Butylbenzene - - -- mg/Kg <0.0009418| <0.000931| <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388{ <0.0009173| <0.0009197| <0.0010158| <0.0009841} <0.0010192 <0.050] <0.0009561
n-Propylbenzene - - - mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388] <0.0009173| <0.0009197] <0.0010158]| <0.0009841} <0.0010192 <0.050f <0.0009561
sec-Butylbenzene - - - mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014} <0.0009268] <0.0009388] <0.0009173} <0.0009197} <0.0010158] <0.0009841] <0.0010192 <0.050] <0.0009561
Styrene 8.97E+03 [(1)] 1.76E+01 [ (4) 1.76E+01 (4) ma/Kg <0.0009418]| <0.000931] <0.0010394] <0.001101] <0.001014} <0.0009268] <0.0009388] <0.0009173] <0.0009197} <0.0010158] <0.0009841| <0.0010192 <0.050] <0.0009561
tert-Butylbenzene - - -- mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101] <0.001014] <0.0009268]{ <0.0009388| <0.0009173| <0.0009197] <0.0010158| <0.0009841| <0.0010192 <0.050| <0.0009561
Tetrachloroethene (PCE) 6.99E+00 |(1)| 5.05E-03 {(4) 5.05E-03 (4) mg/Kg <0.0009418]| <0.000931] <0.0010394] <0.004101] <0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197| <0.0010158| <0.0009841| <0.0010192 <0.050] <0.0009561
Toluene 5.57E+03 |(1)] 1.56E+01 [ (4) 1.56E+01 4) mg/Kg <0.0009418| <0.000931 0.00115| <0.001101] <0.001014 0.0016] <0.0009388| <0.0009173] <0.0009197] <0.0010158| <0.0009841] <0.0010192 <0.050] <0.0009561
trans-1,2-DCE 2.73E+02 |(1)] 3.39E-01 | (4) 3.39E-01 (4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197| <0.0010158| <0.0009841} <0.0010192 <0.050] <0.0009561
trans-1,3-Dichloropropene 2.356+01 | (1)] 1.52E-02 | (4) 1.62E-02 (4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388| <0.0009173} <0.0009197] <0.0010158] <0.0009841] <0.0010192 <0.050{ <0.0009561
Trichloroethene (TCE) 4.57E+01 J(1)] 5.96E-02 | (4) 5.96E-02 4) mg/Kg <0.0009418]| <0.000931] <0.0010394] <0.001101} <0.001014] <0.0009268] <0.0009388| <0.0009173| <0.0009197] <0.0010158] <0.0009841| <0.0010192 <0.050] <0.0009561
Trichlorofluoromethane 2.01E+03 |(1)] 1.01E+01 1 (4) 1.01E+01 (4) mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101] <0.001014] <0.0009268| <0.0009388| <0.0009173| <0.0009197| <0.0010158] <0.0009841] <0.0010192 <0.050§ <0.0009561
Vinyl chloride 8.65E-01 |(1)j 3.24E-03 [ (4) 3.24E-03  |(4) mg/Kg <0.0009418] <0.000931] <0.0010394] <0.001101] <0.001014| <0.0009268| <0.0009388] <0.0009173] <0.0009197| <0.0010158| <0.0009841| <0.0010192 <0.050§ <0.0009561
Xylenes, Total 1.00E+03 [(1)] 1.98E+00 | (4) 1.98E+00 4) mg/Kg <0.0009418] <0.000931| <0.0010394] <0.001101] <0.001014] <0.0009268] <0.0009388] <0.0009173] <0.0009197| <0.0010158| <0.0009841] <0.0010192 <0.10f <0.0009561
Semi Volatile Organics - (EPA Method 8270) mg/k ; ' ' i . :
1,2,4-Trichlorobenzene 1.43E402 (1 1.15E-01 ] (4) 1.15E-01 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
1,2-Dichlorobenzene 3.01E+03 |(1){ 3.53E+00 | (4) 3.53E+00 {4) mg/Kg <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
1,3-Dichlorobenzene -- - -- mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
1,4-Dichiorobenzene 3.21E+01 [(1 4.02E-02_ | (4) 4.02E-02 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
2,4,5-Trichlorophenol 6.11E+03 {(1)] 8.02E+01 | (4) 8.02E+01  1(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
2,4,6-Trichlorophenol 6.11E+01 | (1)| 8.02E-01 [(4) 8.02E-01 (&) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
2,4-Dichlorophenoi 1.83E+02 |(1)] 1.54E+00 | (4) 1.54E+00 4) mg/Kg <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.80 <0.40
2,4-Dimethylphenol 1.22E+03 |(1)] 1.03E+01 | (4) 1.03E+01 (4) mg/Kg <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.30 <0.60 <0.30
2,4-Dinitrophenol 1.22E+02 | ()] 5.91E-01 |(4)] 5.91E01  |(4)] mg/Kg <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.80 <0.40
2,4-Dinitrotoluene 1.26E+01 j(1)| 1.75E-02 | (4) 1.75E-02 (4) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
2,6-Dinitrotoluene 6.12E+01 1 3.00E-01 (4) 3.00E-01 (4) mg/Kg <0.50 <(.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
2-Chloronaphthalene 6.26E+03 1(1)] 1.52E+02 | (4) 1.52E+02 (4) mg/Kg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25| = <0.25 <0.25 <0.25 <0.50 <0.25
2-Chlorophenol 3.91E+02 (1)] 1.72E+00 | (4) 1.72E+00 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
2-Methyinaphthalene 3.10E+02 ((2)| 1.01E+01 (5) 1.01E+01 5) mg/Kg <0.20 <().20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
2-Methylphenol 3.10E+03 [(2)] 2.25E+01 | (5) 2.25E+01 (5) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
2-Nitroaniline 1.80E+02 |(2}] 3.71E-01 | (5) 3.71E-01 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
2-Nitrophenol -- - - mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
3,3 -Dichlorobenzidine 8.71E+00 [(1)] 1.92E-01 [ (4) 1.92E-01 (4) ma/Kg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25
3+4-Methylphenol 3.10E+02 }(2)] 2.14E+00 [ (5) 2.14E+00 (5) mg/Kg <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20] . <0.20 <0.40 <0.20
3-Nitroaniline - - -- mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
4,6-Dinitro-2-methylphenol -~ - - mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
4-Bromopheny! pheny! ether - - mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
4-Chloro-3-methylphenol - -- - mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
4-Chloroaniline 2.40E+01 |(3)] 1.35E-03 [ (5) 1.35E-03 5) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
4-Chlorophenyl phenyl ether - - - mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
4-Nitroaniline 2.40E+02 ](3)] 1.13E-02_ }(5) 1.13E-02 (5) mg/Kg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25) ~ <0.25 <(0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25
4-Nitrophenol - - -- mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Acenaphthene 3.44E+03 [(1)] 2.31E+02 | (4) 2.31E+02 | (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Acenaphthylene ) - -- -- mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
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Table 6
SWMU No. 10 Soil Analytical Results Summary
Bioomfield Refinery - Bloomfield, New Mexico

Residential mom_nm.::m_ Residential M M < b e ") S ") M M M M M 3

Soil Soil Soil Screening e < e < e bl e ol e = e = e =

Screening Screening Lovel )y 5 iy Ry 2 s 3 3 s 2 e @ i ~

Level ° Leve! ° (>10 f) ° - - - - - - - - - - e e b= e

o2 | §| @om | § g 2 2 2 2 2 2 2 z 2 2 2 2 2 2

Analytes & 3 &  Units 2 z 2 z H : 2 Z H z 2 3 S 2
Aniline 8.50E+02 |(3)] 3.83E-02 | (5) 3.83E-02 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Anthracene 1.72E+04 |(1)| 3.79E+03 | (4) 3.79E+03 |(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.23 <0.20 <0.40 <0.20
Azobenzene 4.90E+01 [(3)}] 5.74E-03 | (5) 5.74E-03 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Benz(a)anthracene 4.81E+00 j(1)] 3.59E+00 [ (4) 3.59E+00 |(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Benzo(a)pyrene 4.81E-01 |(1)] 4.81E-01 [(1) 1.22E+00  {(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Benzo(b)fluoranthene 4.81E+00 |(1)] 4.81E+00 | (1) 1.25E+01 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Benzo(g,h.i)perylene i - - - mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Benzo(k)fluoranthene 4.81E+01 [(1)] 4.81E+01 {(1) 1.22E+02__ | (4) mg/Kg | <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Benzoic acid 2.40E+05 {{(2)] 3.71E+02 | (5) 3.71E+02 (5) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
Benzyl alcohol 3.10E+04 }(2)} 4.73E+01 | (5) 4.73E+01 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Bis(2-chloroethoxy)methane 1.80E+02 |(2)] 2.59E-01 | (5) 2.59E-01 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Bis(2-chloroethyl)ether 2.56E+00 J(1)| 2.62E-04 |(4) 2.62E-04 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Bis(2-chloroisopropyl)ether 9.16E+01 |(1)| 2.88E-02 | (4) 2.88E-02 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(0.40 <0.20
Bis(2-ethylhexyl)phthalate 2.80E+02 |(1)| 1.34E+02 | (4) 1.34E+02 (4) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
Butyl benzyl phthalate 2.60E+03 {(3)] 7.54E+00 | (5) 7.54E+00 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Carbazole -- - - mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Chrysene 4.81E+02 |(1)] 3.67E+02 | (4) 3.67E+02__ |(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 . <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Dibenz(a,h)anthracene 481E-01 |(1)] 4.81E-01 [ (1) 4.07E+00  |(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Dibenzofuran - -- ~ mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Diethyl phthalate 4.89E+04 [(1)] 1.19E+02 | (4) 1.19E+02  {(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Dimethyl phthalate 6.11E+05 {(1)] 9.40E+02 | (4) 9.40E+02 | (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Di-n-butyl phthalate 6.11E+03 [(1){ 9.70E+01 | (4) 9.70E+01 (4) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
Di-n-octyl phthalate - - - mg/Kg <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.50 <0.25
Fluoranthene 2.29E+03 [(1)| 1.75E+03 | (4) 1.756+03  1(4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Filuorene 2.29E+03 {(1)] 2.81E+02 | (4) 2.81E+02 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <().40 <0.20
Hexachlorobenzene 2.45E+00 {(1)] 2.48E-02 | (4) 2.48E-02 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Hexachlorobutadiene 6.20E+01 [(3)] 2.14E-02 | (5) 2.14E-02 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Hexachlorocyclopentadiene 3.67E+02 |(1)] 6.90E+00 | (4) 6.90E+00 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Hexachloroethane 6.11E+01 | (1)] 2.17E-01 (4) 2.17E-01 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <(.40 <0.20
Indeno(1,2,3-cd)pyrene 481E+00 |(1)] 4.81E+00 | (1)] 4.16E+01  |(4)] mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Isophorone 4.13E+03 |(1)] 2.08E+00 | (4) 2.08E+00 | (4) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
Naphthalene 4.50E+01 (1) 4.72E-02 | (4) 4.72E-02 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Nitrobenzene 4.94E+01 J{(1)} 7.72E-02 |{4) 7.72E-02 (4) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
N-Nitrosodi-n-propylamine 6.90E-01 |(3)] 1.24E-04 [ (5) 1.24E-04 (5) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 _<0.20 <0.20 <0.40 <0.20
N-Nitrosodiphenylamine 8.00E+02 [(1)] 1.45E+01 |(4) 1.45E+01 (4) mg/Kg <0.20 <(0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Pentachlorophenol 2.07E+01 {(1){ 3.30E-01 | (4) 3.30E-01 (4) mg/Kg <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.80 <0.40
Phenanthrene s 1.83E+03 {(1)] 9.39E+02 | (4) 9.39E+02 | (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Pheno! 1.83E+04 [(1)] 7.09E+01 | (4) 7.09E+01 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Pyrene 1.72E+03 {(1)| 1.26E+03 | (4) 1.26E+03 (4) mg/Kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20
Pyridine 7.80E+01 |{(2)] 1.09E-01 (5) 1.09E-01 (5) mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <1.0 <0.50
Fluoride 4.70E+03 4.70E+03 0.00E+00 mg/Kg -- - - -- - - - -- - - - - - -
Chloride - 0.00E+00 0.00E+00 mg/Kg - - - - - - - - - - - -- - -
Sulfate - 0.00E+00 0.00E+00 mg/Kg - -- - - - - - - - -~ - - - --

Total Petroleum Hydrocarbons - (EPA Method 80158) mg/kg

Diesel Range Organics (DRO) 1.83E+03 | (8) 1000 (7) 1000 (7) mg/Kg <10 19 280 46 44 <10 120 23 31 19 240 <10 1400 89
Gasoline Range Organics (GRO) - - -- mg/Kg <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Motor Oil Range Organics (MRO) 1.83E+03 | (8) 1000 (7) 1000 (7) mg/Kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50 <500 <50
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Table 6
SWMU No. 10 Soil Analytical Resuits Summary
Bloomfield Refinery - Bloomfield, New Mexico
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Lab Sample ID| 1008763-07 | 1008763-08 | 1008763-10 | 1008763-11 | 1008B56-01 1008B56-03 | 1008B56-04
Sample Date| 8/18/2010 | 6/16/2010 | 8/18/2010 | 8/18/2010 | 8/26/2010 | 8/26/2010 | 8/26/2010
|Metals (mglkg)
Aluminum 7.81E+04 |(1)| 7.81E+04 | (1) 6.17E+05 (4) mg/Kg - - - - - - -
Antimony . 3.43E+01 J(1)] 7.44E+00 [(4)] 7.44E+00 |(4)] mg/Kg <5.0 <2.5 <2.5 <25 <2.5 <2.5 <13
Arsenic 3.90E+00 |(1)| 1.48E-01 | (4) 1.48E-01 (4] mg/Kg <5.0 3.6 2.7 <2.5 <2.5 <25 <13
Barium 1.56E+04 {(1)] 3.39E+03_{(4)] 3.39E+03 |(4)] mo/Kg 170 150 150 110 83 84 450
Beryllium 1.56E+02 [(1)] 1.56E+02 | (1) 6.49E+02 [(&)] ma/Kg 0.44 0.33 0.28 <0.15 0.21 0.23 <0.75
Boron 1.66E+04 |(1)| 2.70E+02 | (4) 2.70E+02 4} mg/Kg - - - - - - -
Cadmium 7.79E+01 J(1)] 1.55E+01 J(4)] 1.55E+01  |(4)| ma/Kg <0.20 <0.10 <0.10 <0.10 <0.10 <0.10 <0.50
Chromium 1.13E+05 (1)} 1.136+05 | (D] 1.11E+09  1(4)] mg/Kg 11 10 7 1.5 3.2 3.5 10
Cobalt 2.306+01 [(2)] 5.51E+00 1(5)] 551E+00 [(5)] mo/Kg 3.8 2.6 2.6 2 1.8 2 4.4
Cyanide 1.56E+03 |(1)] 8.37E+01 | (4)] 8.37E+01 4)]  mg/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Copper 3.136+03 (M) 579E+02 J(4)| 5.79E+02_ [(4)] ma/Kg - - - - - - -
tron 5.48E+04 |(1)] 7.27E+03 |(4)] 7.27E+03  J(4)]  mg/Kg - -- - - - - -
Lead 4.00E+02 [(1)] 4.00E+02_{(4) - mg/Kg 5.8 4 38 1.7 23 2.6 2.6
Mercury 7.71E+00 {(1)] 3.30E-01 | (4)|  3.30E-01 4] mglKg 0.051 0.036 0.042 <0.033 <0.033 <0.033 <0.033
Manganese 1.07E+04 |(1)| 3.04E+00 }(4)] 3.04E+00 1(4)| mg/Kg - - - - - - -
Molybdenum 3.91E+02 1(1)] 4.16E+01 | (4) 4.16E+01 (4) mg/Kg - - - - - - -
Nickel 1.56E+03 [(1)| 5.36E+02 |(4)] 5.36E+02 4)]  mgiKg 9.1 74 5.4 14 29 34 <2.5
Selenium 3.91E+02 |(1)] 1.09E+01 }(4)] 1.09E+01  [(4)| malkg <5.0 <2.5 <2.5 <5.0 <2.5 <25 <13
Silver 3.91E+02 (M| 1.76E+01 |(4)| 1.76E+01  |(4)| mg/Kg <0.50 <0.25 <0.25 <0.25 <0.25 <0.25 <1.3
Thallium 5.16E+00 |(1)] 1.94E+00 [(4)] 1.94E+00 {(4)] mg/Kg <5.0 <25 <25 <2.5 <2.5 <2.5 <13
Uranium 2.35E+02 |(1)] 2.35E+02 |(4)] 5.51E+02 |(5)] mg/Kg _ - - - - - - -
Vanadium 3.91E+02 ()] 391E+02 J(1)] 2.05E+03 |(4)]  mg/Kg 26 23 18 10 10 11 29
Zinc 2.356+04 [(1)] 7.67E+03 |(4)] 7.67E+03  |(4)] mg/Kg 93 43 40 11 14 14 30
Vofatile Organic Compounds - (EPA Method 8260) mg/kg
1,1,1,2-Tetrachloroethane 2.926+01 (1] 1.94E-02 | (4)]  1.94E-02 4)]  mglKg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050; <0.000966 <0.050
1,1,1-Trichloroethane - 2.18E+04 |(1)] 3.35E+01 |(4)] 3.35E+01  |(4)| mg/Kg <0.050] <0.0010128] <0.000923{ <0.0011282 <0.050| _ <0.000966 <0.050
1,1,2,2-Tetrachloroethane 7.97E+00 {(1)[ 2.53E-03 [(4)| 253E-03  [(4)] mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050] <0.000966 <0.050
1,1,2-Trichloroethane 1.726+01 |(1)| 7.586-03 {(4)| 7.58E-03 [(4)] mag/kg <0.050] <0.0010128| <0.000923] <0.0011282 <0.050| <0.000966 <0.050
1,1-Dichloroethane 6.29e+01 ()| 685602 [(4)] 6.85E-02  {(4)[ ma/Kg <0.10] <0.0010128| <0.000923] <0.0011282 <0.10] _<0.000966 <0.10
1,1-Dichloroethene 6.18E+02 1(1)] 1.34E+00 | (4)] 1.34E+00 J(4)] ma/Kg <0.050] <0.0010128] <0.000923} <0.0011282 <0.050] <0.000966 <0.050
1,1-Dichloropropene - - - mg/Kg <0.10| <0.0010128| <0.000923| <0.0011282 <0.10{ _<0.000966 <0.10
1,2,3-Trichlorobenzene - - - mg/Kg <0.10] <0.0010128] <0.000923] <0.0011282 <0.10] <0.000966 <0.10
1,2,3-Trichloropropane 9.156-01 {(1)| 4.01E04 {(4)| 4.01E-04 [(4)] mg/Kg <0.10] <0.0010128| <0.000923| <0.0011282 <0.10] <0.000966 <0.10
1,2,4-Trichlorobenzene 1.43E+02 {(1)] 1.15B-01 | (4) 1.15E-01 (4) mg/Kg <0.050{ <0.0010128{ <0.000923] <0.0011282 <0.050f <0.000966 <0.050
1,2,4-Trimethylbenzene 6.70E+01 [(2){ 2.70E-01 ](5)] 2.70E-01  J(5)]  mg/Kg <0.050] <0.0010128 0.00128] <0.0011282 <0.050] <0.000966 <0.050
1,2-Dibromo-3-chloropropane 1.946-01 (W] 3.35E-05 |(4)| 3.35E-05 4)|  mg/Kg <0.10] <0.0010128] <0.000923| <0.0011282 <0.10{ _<0.000966 <0.10
1,2-Dibromoethane (EDB) 5.74E-01 [(1){ 1.78E-04 | (4) 1.786-04 _ |(4)]  ma/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050] <0.000966 <0.050
1,2-Dichlorobenzene 3.01E+03 |(1)] 3.53E+00 |(4)] 3.53E+00 |(4)] mgKg <0.050] <0.0010128] <0.000923} <0.0011282 <0.050} <0.000966 <0.050
1,2-Dichloroethane (EDC) 7748400 (| 4.11E03 | (@) 4.11E-03 (@)l mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050] <0.000966 <0.050
1,2-Dichloropropane 1.476+01 |(1)] 1.25E-02 ()] 1.25E-02 4)]  mgikg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050] <0.000966 <0.050
1,3,5-Trimethylbenzene 4.70E+01 {(2)| 2.25E-01 |(5)] 2.25E-01 |(5)] mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050{ <0.000966 <0.050
1.3-Dichlorobenzene - - , - mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050] _<0.000966 <0.050
1,3-Dichloropropane 1.60E+03 |(2)] 3.04E+00 |(5)] 3.04E+00 j(5)i mg/Kg <0.050] <0.0010128| <0.000923| <0.0011282 <0.050] <0.000966 <0.050
1,4-Dichlorobenzene 3.21E+01 (1)| 402602 |(4)| 4.02E-02  [(4)]  mg/Kg <0.050| <0.0010128| <0.000923| <0.0011282 <0.050]  <0.000966 <0.050
1-Methyinaphthalene 2.20E+02 {(3)] 1.69E-01 | (5) 1.69E-01 5]  ma/Kg <0.20 <0.1 <0.1 <0.1 <0.20 <0.1 <0.20
2,2-Dichloropropane - - - mg/Kg <0.10] <0.0010128] <0.000923| <0.0011282 <0.10] <0.000966 <0.10
2-Butanone (MEK) 3.96E+04 {(1)| 1.43E+01 | (4)}] 1.43E+01  {(4)] mg/Kg <0.50 0.00512 0.011) <0.0011282 <0.50] <0.000966 <0.50
2-Chiorotoluene 1.56E+03 1(1)] 7.02E+00 ] (4)] 7.02E+00 }(4)] maglKg <0.050| <0.0010128] <0.000923} <0.0011282 <0.050| <0.000966 <0.050
2-Hexanone - - - mg/Kg <0.50| <0.0010128] <0.000923| <0.0011282 <0.50{ <0.000966 <0.50
2-Methylnaphthalene 3.10E+02 [(2){ 1.01E+01 {(5)] _1.01E+01 5)]  mg/Kg <0.20 - - - <0.20 - <0.20
4-Chlorotoluene 5.50E+03 1(2)] 3.15E+01 | (5)] 3.15E+01 |(5)] ma/Kg <0.050] <0.0010128] <0.000923} <0.0011282 <0.050] <0.000966 <0.050
4-Isopropyitoluene : - - - mg/Kg <0.050] <0.0010128] <0.000923} <0.0011282 <0.050{ _<0.000966 <0.050
4-Methyl-2-pentanone - - - mg/Kg <0.50] <0.0010128] <0.000923| <0.0011282 <0.50]  <0.000966 <0.50
Acetone 6.75E+04 1 (1) 4.32B+01 [ (4)| 4.32E+01  |{4)] ma/Kg <0.75 0.0108 0.0408| <0.0022564 <0.75] <0.001931 <0.75
Benzene 1.55E+01 |(1)| 2.08E-02 |(4)} 2.08E-02 |(4)[ mg/Kg <0.050 0.00141] <0.000923] <0.0011282 <0.050] _<0.000966 <0.050
Bromobenzene 9.40E+01 ](2)] 1.69E-01 | (5) 1.69E-01 5)] _ mg/Kg <0.050| <0.0010128| <0.000923} <0.0011282 <0.050] <0.000966 <0.050
Bromodichloromethane 5.25E+00 [(1)| 3.11E-03 |(4)] 3.11E-03  |(4)] mo/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050} <0.000966 <0.050
Bromoform 6.10E+02 |(3)] 2.59E-02 {(5)] 2.59E-02 ](5)] mg/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050] <0.000966 <0.050
Bromomethane 2.23E+01_|(1)] 21802 [(4)] 2.18E-02 [(4)] mg/Kg <0.10] <0.0010128] <0.000923] <0.0011282 <0.10] _<0.000966 <0.10
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Table 6
SWMU No. 10 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico
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Carbon disulfide 1.94E+03 [(1)] 2.84E+00 | (4) 2.84E+00 (4) mg/Kg <0.50| <0.0010128] <0.000923] <0.0011282 <0.50] <0.000966 <0.50
Carbon tetrachloride 4.38E+00 j{1)} 8.32E-03 | ({4 8.32E-03 (4) mg/Kg <0.10| <0.0010128] <0.000923] <0.0011282 <0.10] <0.000966 <0.10
Chlorobenzene 5.08E+02 |(1)! 6.06E-01 | (4) 6.06E-01 (4) ma/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050{ <0.000966 <0.050
Chloroethane - - -- ma/Kg <0.10{ <0.0010128] <0.000923| <0.0011282 <0.10] <0.000966 <0.10
Chloroform 5.72E+00 |(1)] 5.27E-03 | (4) 5.27E-03 (4) mg/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050| <0.000966 <0.050
Chioromethane 3.66E+01 1}] 4.70E-02 | (4) 4.70E-02 (4) mg/Kg 0.077] <0.0010128] <0.000923] <0.0011282 0.087] <0.000966 0.075
cis-1,2-DCE 7.82E+02 |(1)] 1.06E+00 | (4) 1.06E+00 (4) mg/Kg <0.050} <0.0010128] <0.000923| <0.0011282 <0.050] <0.000966 <0.050
cis-1,3-Dichloropropene 2.35E+01 {(1)}] 1.52E-02 |(4) 1.52E-02 (4) mg/Kg <0.050| <0.0010128] <0.000923| <0.0011282 <0.050} <0.000966 <0.050
Dibromochloromethane 1.13E+01 {(1)] 3.80E-03 [(4) 3.80E-03 (4) mg/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050f <0.000966 <0.050
Dibromomethane 7.80E+02 [(2)] 1.02E+00 | (5) 1.02E+00 (5) mg/Kg <0.10] <0.0010128] <0.000923} <0.0011282 <0.10} <0.000966 <0.10
Dichlorodifluoromethane 4.81E+02 [ (1) 8.14E+00 [ (4) 8.14E+00 (4) mg/Kg <0.050f <0.0010128{ <0.000923| <0.0011282 <0.050] <0.000966 <0.050
Ethylbenzene 6.97E+01 [ (1) 1.64E-01 (4) 1.64E-01 (4 mg/Kg <0.050] <0.0010128} <0.000923| <0.0011282 <0.050] <0.000966 <0.050
Hexachlorobutadiene 6.20E+01 | (3)| 2.14E-02 | (5) 2.14E-02 (5) mg/Kg <0.10| <0.0010128] <0.000923| <0.0011282 <0.10] <0.000966 <0.10
Isopropylbenzene 3.21E+03_ |(1)] 1.11E+01 ] (4) 1.11E+01 (4) mg/Kg <0.050] <0.0010128| <0.000923]| <0.0011282 <0.050{ <0.000966 <0.050
Methyl tert-butyl ether (MTBE) 8.62E+02 |(1)] 2.58E-01 (4) 2.58E-01 (4) mg/Kg <0.050] <0.0010128| <0.000923| <0.0011282 <0.050} <0.000966 <0.050
Methylene chioride 1.99E+02 [(1)] 1.21E-01 (4) 1.21E-01 (4) mg/Kg <0.15 0.00208 0.00325 0.00378 <0.15 0.00221 <0.15
Naphthalene 4.50E+01 1(1)] 4.72E-02 ](4) 4.72E-02 (4) mg/Kg <0.10] <0.0010128 0.00147| <0.0011282 <0.10] <0.000966 <0.10
n-Butylbenzene - - - ma/Kg <0.050] <0.0010128 <0.000923| <0.0011282 <0.050| <0.000966 <0.050
n-Propylbenzene b - - mg/Kg <0.050f <0.0010128] <0.000923| <0.0011282 <0.050{ <0.000966 <0.050
sec-Butylbenzene - - - mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050] <0.000966 <0.050
Styrene 8.97E+03 [(1)| 1.76E+01 [ (4) 1.76E+01 (4) mg/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050] <0.000966 <0.050
tert-Butylbenzene - - - mg/Kg <0.050] <0.0010128] <0.000923} <0.0011282 <0.050] <0.000966 <0.050
Tetrachloroethene (PCE) 6.99E+00 [(1){ 5.05E-03 }(4) 5.05E-03 (4) mg/Kg <0.050] <0.0010128| <0.000923| <0.0011282 <0.050] <0.000966 <0.050
Toluene 557E+03 [(1)] 1.56E+01 {(4) 1.56E+01 (4) mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050| <0.000966 <0.050
trans-1,2-DCE 2.73E+02 | (1)} 3.39E-01 | (4) 3.39E-01 (4) mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050] <0.000966 <0.050
trans-1,3-Dichloropropene 2.356+01 | (1)} 1.52E-02 | (4) 1.52E-02 (4) mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050| <0.000966 <0.050
Trichloroethene (TCE) 4.57E+01 [(1)} 5.96E-02 | (4) 5.96E-02 (4 mg/Kg <0.050] <0.0010128] <0.000923| <0.0011282 <0.050] <0.000966 <0.050
Trichlorofluoromethane 2.01E+03 ] (1)] 1.01E+01 | (4) 1.01E+01 (4) mg/Kg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050] <0.000966 <0.050
Vinyl chloride 8.65E-01 | (1] 32403 [(4)] 3.24E-03 [(4)] mgKg <0.050] <0.0010128] <0.000923] <0.0011282 <0.050} <0.000966 <0.050
Xylenes, Total 1.09E+03 | (1)i 1.98E+00 [ (4) 1.98E+00 (4) mg/Kg <0.10| <0.0010128 0.00126] <0.0011282 <0.10] <0.000966 <0.10

Semi Volatile Organics - (EPA Method 8270) Bm\lxﬁ : .

1,2,4-Trichlorobenzene 1.43E+02 1 (1)} 1.15E-01% (4) 1.15E-01 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <().20
1,2-Dichlorobenzene 3.01E+03 [(1)] 3.53E+00 | (4) 3.563E+00 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
1,3-Dichlorobenzene - - - mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
1,4-Dichlorobenzene 3.21E+01 1) 4.02E-02 | (4) 4.02E-02 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
2,4,5-Trichlorophenol 6.11E+03 [ (1)} 8.02E+01 | (4) 8.02E+01 (4) mo/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
2,4,6-Trichlorophenol 6.11E+01 [ (1)} 8.02E-01 (4) 8.02E-01 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
2,4-Dichlorophenol 1.83E+02 | (1)] 1.54E+00 | (4) 1.54E+00 (4) mg/Kg <0.80 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40
2,4-Dimethylphenol 1.22E+03 {(1)] 1.03E+01 | (4) 1.03E+01 (4) mg/Kg <0.60 <0.60 <0.60 <0.30 <0.30 <0.30 <0.30
2.4-Dinitrophenol 1.22E+02 {(1)] 5.91E-01 (4) 5.91E-01 (4) mg/Kg <0.80 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40
2,4-Dinitrotoluene 1.26E+01 1 ()| 1.75E-02 }(4) 1.75E-02 (4) mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
2,6-Dinitrotoluene 6.12E+01 {(1)] 3.00E-01 (4) 3.00E-01 (4) mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
2-Chloronaphthalene 6.26E+03 (1] 1.52E+02 ] (4) 1.62E+02 | (4) mg/Kg <0.50 <0.50 <0.50 <0.25 <0.25 <0.25 <0.25
2-Chiorophenol 3.91E+02 [(1)| 1.72E+00 }(4)] 1.72E+00 |(4)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
2-Methylnaphthalene 3.10E+02 [ (2} 1.01E+01 | (5) 1.01E+01 (5) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
2-Methylphenol 3.10E+03 |(2)] 2.25E+01 | (5) 2.25E+01 (5) mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
2-Nitroanifine 1.80E+02 [(2)| 3.71E-G1 | (5) 3.71E-01 (5)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
2-Nitrophenol - - - ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
3,3"-Dichlorobenzidine 8.71E+00 {(1)] 1.92E-01 | (4) 1.92E-01 @] maKg <0.50 <0.50 <0.50 <0.25 <0.25 <0.25 <0.25
3+4-Methylphenol 3.10E+02 |(2)] 2.14E+00 | (5) 2.14E+00 (5) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
3-Nitroaniline - - - mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
4,6-Dinitro-2-methylphenol -- - - ma/K <10 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
4-Bromophenyl phenyl ether -- — - mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
4-Chloro-3-methylphenol -- - .- mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
4-Chloroaniline 2.40E+01 {(3)] 1.35E-03 | (5) 1.35E-03 (5) mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
4-Chlorophenyl pheny! ether - - - | ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
4-Nitroaniline 2.40E+02 | (3)] 1.13E-02 | (5) 1.13E-02 (5) ma/Kg <0.50 <0.50 <0.50 <0.25 <0.25 <0.25 <0.25
4-Nitrophenol - - - mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Acenaphthene 3.44E+03 | (1)] 2.31E+02 [(4) 2.31E+02 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Acenaphthylene -- - - mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
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Table 6
SWMU No. 10 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico
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Aniline 8.50E+02 |(3)| 3.836-02 |(5)] 3.83E-02 [(5)] markg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Anthracene 1.72E+04 }(1)] 3.79E+03 | (4) 3.79E+03 4) ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Azobenzene 4.90E+01 |(3)} 5.74E-03 | (5) 5.74E-03 (5) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Benz(a)anthracene 4.81E+00 {(1)] 3.59E+00 | (4) 3.58E+00 4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Benzo(a)pyrene 481E-01 |(1)| 481E-01 J(1)| 1226400 [(4)] maiKg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Benzo(b)fluoranthene 4.81E+00 (1)] 481E+00 |(1)| 1.25E+01 |(4)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Benzo(g,h,i)perylene -- .- - ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Benzo(k)fluoranthene 481E+01 [(1)] 481E+01 [ (O] 1.226+02 [(4)] mg/kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Benzoic acid 2.40E+05 | (2)] 3.71E+02 | (5) 3.71E+02  |(5) mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
Benzy! alcohol 310E+04_[(2)] 4.73e+01 |(6)] 4.73e+01 [(5)] mgiKg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Bis(2-chloroethoxy)methane 1.80E+02 |(2)] 2.59E-01 | (5) 2.59E-01 5 mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Bis(2-chloroethyl)ether 2.56E+00 |(1)] 2.62E-04 | (4) 2.62E-04 4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Bis(2-chloroisopropyl)ether 9.15E+01 ((1){ 2.88E-02 {(4) 2.88E-02 4) mg/Kg <0.40 <(.40 <0.40 <0.20 <0.20 <0.20 <0.20
Bis(2-ethylhexyl)phthalate 2.80E+02 1(1)] 1.34E+02 [(4)] 1.34E+02 [(4)] ma/kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
Butyl benzyl phthalate 2.60E+03 [(3)] 7.54E+00 [(5)| 7.54E+00 |(5)| ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Carbazole - - — mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Chrysene 481E+02 [(1)] 3.67E+02 | (4) 3.67E+02 4) ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Dibenz(a,h)anthracene 4.81E-01 |(1)] 481E01 (1] 4.07E+00 [{4)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Dibenzofuran - - - mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Diethyt phthalate 4.89E+04 [(1}] 1.18E+02 | (4) 1.19E+02 {4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Dimethyl phthalate 6.11E+05 |(1)] 9.40E+02 | (4 9.40E+02 | (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Di-n-butyl phthalate 6.11E+03 | (1)] S.70E+01 | (4) 9.70E+01 4) mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
Di-n-octyl phthalate - - - mg/Kg <0.50 <0.50 <0.50 <0.25 <0.25 <0.25 <0.25
Fluoranthene 2.29E+03 | (1)] 1.75E+03 | (4) 1.75E+03 4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Fluorene 2.296+03 | (1) 281E+02 | (4)| 2.81E+02 |(4)] mgiKg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
. Hexachlorobenzene 2.45E+00 {(1)] 2.48E-02 | (4) 2.48E-02  |(4)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20

‘ Hexachiorobutadiene 6.20E+01 |(3){ 2.14E-02 | (5) 2.14E-02 5) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20 , ’
Hexachlorocyclopentadiene 3.67E+02 1(1)] 6.90E+00 | (4)| 6.90E+00_ |(4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Hexachloroethane 6.11E+01 | (1) 2.17E-01 [ (4) 2.17€-01 4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Indeno(1.2,3-cd)pyrene 4.81E+00 |(1)] 4.81E+00 (1) 4.16E+01 4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Isophorone 4.136+03 |(1)] 2.08E+00 |(4)] 2.08E+00 |(4)] mg/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
Naphthalene 4.50E+01 | (1)] 4.72E-02 | (4) 4.72E-02 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Nitrobenzene 4.94E+01 [(1)| 7.72E-02 | (4) 7.72E-02 (4) mga/Kg <1.0 <1.0 <1.0 <0.50 <0.50 <0.50 <0.50
N-Nitrosodi-n-propylamine 6.90E-01 [(3)] 124E-04 j(5)] 1.24E-04 1(5)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
N-Nitrosodiphenylamine 8.00E+02 [(1)] 1.45E+01 | (4)| 1.45E+01  |(4)] mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Pentachiorophenol 2.07E+01_[(1){ 3.30E-01 {(4) 3.30E-01 4) mg/Kg <0.80 <0.80 <0.80 <0.40 <0.40 <0.40 <0.40
Phenanthrene 1.83E+03 [(1)] 9.39E+02 | (4) 9.30E+02 {4 ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Phenol 1.83E+04 (1) 7.09E+01 | (4 7.09E+01 (4) mg/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Pyrene 1.72E+03 (1] 1.26E+03 | (4)] 1.26E+03 |(4)] ma/Kg <0.40 <0.40 <0.40 <0.20 <0.20 <0.20 <0.20
Pyridine 7.80E+01 |(2)] 1.09E-01 | (5) 1.09E-01 (5) mg/Kg <1.0 <10 <1.0 <0.50 <0.50 <0.50 <0.50
Fluoride 4.70E+03 4.70E+03 0.00E+00 mg/Kg - - - - -- - --
Chloride - 0.00E+00 0.00E+00 mg/Kg - - - - -- -- --
Sulfate - 0.00E+00 0.00E+00 ma/Kg - - - - - - -
Total Petroleum Hydrocarbons - (EPA Method 8015B) mg/kg

Diesel Range Organics (DRO) 1.83E+03 _[(8) 1000 ()] 1000 4] mg/Kg 2800 3200 1400 12 <10 <10 <10
Gasoline Range Organics (GRO) - -- - mg/Kg <5.0 <5.0 <6.0 <5.0 <5.0 <5.0 <5.0
Motor Oil Range Organics (MRO) 1.83E+03 |(8) 1000 (7) 1000 (7) mg/Kg <500 <500 <500 <50 <50 <50 <50

-- No screening level available

NR - No analytical result reported by the laboratory

NMED screening levels from - Technical Background Document for Development of Soil Screening Levels - Revision 5.0 ( August 2009)
EPA screening levels from - Regional Screening Levels (April 2009)

(1) Residential Soil NMED

(2) Residential Soil EPA
(3) Residential Soil EPA - Regional Screening Levels (April 2009) multiplied by 10 pursuant to Provision VII.B. of the July 7, 2007 NMED Order because the constituent is listed as carcinogenic

(4) SoilGW NMED DAF = 11.26
(5) SollGW Risk-based EPA DAF = 11.25
(6) SoilGW MCL-based EPA DAF=11.25
(7) NMED Oct. 2006 TPH Screening Guidelines(updated with Masschusetts Department of Environmental Protection 2009 tox data - uknown oil, residential, all pathways
8) NMED Oct. 2006 TPH Screening Guidelines(updated with Masschusetts Department of Environmental Protection 2008 tox data - uknown oil, residential, direct contact pathways
!»voé soil screening level .
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Table 7
SWMU No. 16 Soil Analytical Results Summary
Bloomfield Refinery - Bloomfield, New Mexico

- Residential Residential Residential o ~ — ] Y S Py g o ~ - g Y ~ - 8 S
Soil Soil s g @ 3 @ g @ 3 ® g @ ® & g é 3 P G
Screening Screening Screening - - - = ~ ~ ~ ~ - - - - g 3 g < e
Level Level Level ﬁ_ W m.w 16_. ,.w ..m .1w m W w w ..w M m M M M
20 | 8| @i | g eon | g = |z | 2| 2|2 | 2|8 |8 |8 |2 |2 |8/|:g|:2/|z2/|¢:]|:
Analytes & a Sl units z z z z 3 3 z Z H S S H z z 2 2 2
Lab Sample 1D] 100881101 | 100881102 | 1008811-03 | 1008611-04 | 1008815-01 | 1008815-02 | 1008B15-03 | 1008B15-04 | 1008B32-01 | 1008B32-02 | 1008832-03 | 1008832-04 | 1008831-01 | 1008B31-02  1008B31-03 | 1008B31-04 | 1008B21-01
Sample Date| 8/18/2010 | 61812010 | 8/18/2010 | 8/18/2010 | 8/252010 | 825/2010 | 8/256/2010 | 8/25/2010 | 8/25/2010 | 8/25/2010 | 82612010 | 8/25/2010 | 8/25/2010 8/2512010 | 8i25/2010 | 8/25i2010 | “8/26/2010
Metals (mg/kg)
Aluminum 7.81E+04 ()] 7.81E+04 [(2)] 6.17E+05 [(4)] mg/Kg 6400 1100 9100 5100 9700 14000 22000 7600 12000 10000 7200 5600 11000 10000 6100 4800 8800
Antimony 3.43E+01 j(1)] 7.44E+00 | (4)] 7.44E+00 [(4) mg/Kg <2.5 <2.5 <2.5 <25 <2.5 <13 <2.5 <2.5 <13 <2.5 <2.5 <2.5 <2.5 <2.5 <25 <2.5 <25
Arsenic 3.90E+00 [(1)] 1.48E-01 }(4) 1.48E-01 (4) mg/Kg 4.7 <5.0 4.4 2.6 27 20 9.4 <2.5 <13 3.7 2.9 <25 2.7 5.9 <2.5 <2.5 3.5
Barium 1.56E+04 |(1)] 3.39E+03 |(4)] 3.39E+03 |(4) my/Kg 60 26 120 86 130 210 180 140 160 160 120 100 160 270 120 88 100
Beryllium 1.56E+02 | (1) 1.56E+02 [(1)| 6.49E+02 |[(4)] mgiKg 0.19 <0.15 0.19 0.16 0.31 <0.75 0.28 0.24 <0.75 0.29 0.23 0.19 0.33 0.36 0.21 <0.15 0.3
Boron 1.56E+04 |(1){ 2.70E+02 [(4)] 2.70E+02 |(4) mg/Kg <2.0 <2.0 2.9 <2.0 <2.0 <10 <2.0 <10 <10 2.8 - 2.6 <2.0 2.6 3.3 2.1 <2.0 <2.0
Cadmium 7.79E+01 [(1)] 1.55E+01 | (4)] 1.55E+01 {(4) mg/Kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.50 <0.10 <0.10 <0.50 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Chromium 1.13E+05 ({1} 1.13E+05 | (1) 1.11E+09 |(4) mg/Kg 3.7 2.1 5.1 3.8 7.7 11 39 5.1 11 7.3 4.1 3 7.6 6.4 4.4 25 5.4
Cobalt 2.30E+01 [(2)] 5.51E+00 | (5)[ 5.51E+00 [(5)] mag/Kg 1.5 0.64 1.6 2.1 2.7 3.9 37 2.6 4.3 2.5 1.9 1.6 3 3.1 2.1 2.3 2.3
Cyanide 1.56E+03 |(1)] 8.37E+01 |(4)] 8.37E+01 |(4) ma/Kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Copper 3.13E+03 |(1)] 5.79E+02 |(4)] 5.79E+02 |(4)] mg/Kg 5.6 47 6.1 4.6 6.2 18 23 5.2 8.5 6.9 47 24 7.3 7.7 4.6 2.2 5.5
Iron 54800.00 |(1)] 7267.50 (4) 7267.50 (4) _mg/Kg 7700 4200 8500 8500 9700 11000 13000 9200 13000 10000 8700 6100 12000 9700 7900 6200 8400
Lead 4.00E+02 [(1)] 400.00 |(4) — ma/Kg 25 0.87 34 24 3.2 4.6 8.4 27 6.1 3.8 24 2 47 3.8 2.1 1.6 2.7
Mercury 7.71E+00 {(1)] 3.30E-O1 (4) 3.30E-01 (4) mg/Kg <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.033 <0.16 0.034 <0.033 <0.033 <0.033 0.074 <0.033 <0.033 <0.033 <0.033
Manganese 1.80E+03 |(2)] 3.04E+00 | (4)| 3.04E+00 |(4)] mg/Kg 93 43 93 150 200 220 210 190 230 180 150 110 220 180 160 150 180
Molybdenum 3.90E+02 |[(2)] 4.16E+01 | (4)| 4.16E+01 |(4) mg/Kg 0.52 0.49 1.8 0.55 0.58 4.4 10 0.52 <2.0 0.86 0.77 <0.40 0.7 1.9 0.69 <0.40 0.58
Nickel 1.56E+03 |(1)] 5.36E+02 |(4)] 5.36E+02 [(4) mg/Kg 9.6 2.2 7.3 4.1 6 441 82 4.3 7.3 10 4.7 4.4 5.3 11 4.4 2.1 5.9
Selenium 3.91E+02 [(1)] 1.09E+01 | (4)| 1.09E+01 }(4) mg/Kg <2.5 <2.5 <2.5 <2.5 <2.5 <13 <2.5 <2.5 <13 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <25
Silver 3.91E+02 ](1)] 1.76E+01 [ (4) 1.76E+01 |(4)] mg/Kg <0.25 <0.26 <0.25 <0.25 <0.25 <1.3 <0.25 <0.25 <1.3 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
Thallium 516E+00 [(1)] 1.94E+00 [(4)] 1.94E+00 |(4) mg/Kg <2.5 <2.5 <2.5 <2.5 <2.5 <13 <2.5 <2.5 <13 <2.5 <2.5 <2.5 <2.5 <2.5 <25 <2.5 <25
Uranium 2.356+02 |(1)| 2.35E+02 | (1)| 5.51E+02 |(5) mg/Kg <980 <490 <1000 <1000 <2500 <2400 <5000 <2500 <2500 <2500 <2500 <1000 <2500 <2500 <2500 <2500 <2400
Vanadium 391E+02 |(1)] 3.91E+02 [(1)| 2.05E+03 |(4) mg/Kg 15 3.7 22 21 20 330 160 15 24 32 13 10 26 91 14 9.8 21
Zinc 2.35E+04 ((1)| 7.67E+03 [(4)] 7.67E+03 |(4) mg/Kg 140 28 80 17 42 660 290 20 42 160 94 15 36 150 45 11 46
Volatile Organic Compounds - (EPA Method 8260) mg/kg
1,1,1,2-Tetrachloroethane 2.92E+01 |(1)] 1.94E-02 | (4) 1.94E-02 [(4) mg/Kg <0.050 <0.050 <0.050] <0.0009744| <0.0009237 <(.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050] <0.0010463
1.,1,1-Trichloroethane 2.18E+04 |[(1)] 3.35E+01 {(4)] 3.35E+01 }(4) mg/Kg <0.050 <0.050 <0.050] <0.0009744] <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050| <0.0010463
1,1,2,2-Tetrachloroethane 7.97E+00 {(1)] 2.53E-03 | (4) 2.53E-03 |(4) mg/Kg <0.050 <0.050 <0.050] <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050| <0.0010463
1,1,2-Trichloroethane 1.72E+01 (1)} 7.58E-03 [ (4) 7.58E-03 |(4) _mg/Kg <0.050 <0.050 <0.050] <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] . <0.050] <0.0009422 <0.50 <0.050| <0.0010463
1,1-Dichloroethane 6.29E+01 |(1)| 6.85E-02 | (4) 6.85E-02 1(4) mg/Kg <0.10 <0.10 <0.10] <0.0009744] <0.0009237 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10] <0.0009422 <1.0 <0.10] <0.0010463
1,1-Dichloroethene 6.18E+02 {(1)| 1.34E+00 j(4)| 1.34E+00 {(4) mg/Kg <0.050 <0.050 <0.050| <0.0009744] <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050| <0.0010463
1,1-Dichloropropene - — - _mg/Kg <0.10 <0.10 <0.10{ <0.0009744| <0.0009237 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10] <0.0009422 <1.0 <0.10] <0.0010463
1,2,3-Trichlorobenzene - -~ - mg/Kg <0.10 <0.10 <0.10] <0.0009744| <0.0009237 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10| <0.0009422 <1.0 <0.10] <0.0010463
1,2,3-Trichloropropane 9.15E-01 1(1)| 401604 [(9)| 4.01E-04 |(4)] mg/Kg <0.10 <0.10 <0.10] <0.0009744] <0.0009237 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.0009422 <1.0 <0.10| <0.0010463
1,2,4-Trichlorobenzene 1.43E+02 |(1)] 1.15E-01 | (4} 1.15E-01 |1(4) mg/Kg <0.050 <0.050 <0.050f{ <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050} <0.0009422 <0.50 <0.050| <0.0010463
1,2,4-Trimethylbenzene 6.70E+01 |(2)] 2.70E-01 | (5) 2.70E-01 (5) mg/Kg 0.13 0.56 0.22] <0.0009744| <0.0009237 <0.050 0.15 <0.050 <0.050 <0.050 0.19 <0.050 <0.050} <0.0009422 0.77 <0.050| <0.0010463
1,2-Dibromo-3-chloropropane 1.94E-01 |(1)] 3.35E-05 ] (4) 3.35E-05 |(4) mg/Kg <0.10 <0.10 <0.10] <0.0009744] <0.0009237 <0.10 <0.10 <0.10 <0.10 <0,10 <0.10 <0.10 <0.10] <0.0009422 <1.0 <0.10] <0.0010463
1,2-Dibromoethane (EDB) 574E-01 j{1)] 1.78E-04 | (4) 1.78E-04 {(4)] mg/Kg <(0.050 <0.050 <0.050| <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <(.050 <0.050 <0.050 <0.050| <0.0009422 <0.50 <0.050] <0.0010463
1,2-Dichlorobenzene 3.01E+03 {(1)| 3.53E+00 [(4)] 3.53E+00 |(4) mg/Kg <0.050 <0.050 <0.050] <0.0009744] <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050| <0.0010483
1,2-Dichioroethane (EDC) 7.74E+00 |(1)] 411E-03 |(&)] 4.11€-03 || mgiKg <0.050 <0.050 <0.050] <0.0009744| <0.0009237 <0,050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050{ <0.0009422 <0.50 <0.050] <0.0010463
1,2-Dichloropropane 1.47E+01 |(1)] 1.25E-02 | (4) 1.25E-02  [(4) mg/Kg <0.050 <0.050 <0.050{ <0.0009744] <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050] <0.0010463
1,3,5-Trimethylbenzene 470E+01 |(2)] 2.25E-01 [(5)] 2.25E-01 |(5)] mgiKg 0.12 0.57 0.079] <0.0009744| <0.0009237 <0.050 0.067 <0.050 <0.050 <0.050 0.33 <0.050 <0.050| <0.0009422 6.1 <0.050] <0.0010453
1,3-Dichlorobenzene - - - mg/Kg <0.050 <0.050 <0.050{ <0.0009744] <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <(.050 <0.050] <0.0009422 <0.50 <0.050} <0.0010463
1,3-Dichloropropane 1.60E+03 |(2)| 3.04E+00 | (5) 3.04E+00 |(5) mg/Kg <0.050 <0.050 <0.050] <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <(.050 <0.050] <0.0009422 <0.50 <0.050} <0.0010463
1,4-Dichlorobenzene 3.21E+01 [(1)] 4.02E-02 | (4) 4.02E-02  [(4) mg/Kg <0.050 <0.050 <0.050| <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050] <0.0010463
1-Methylnaphthalene 2.20E+02 |(3)] 1.69E-01 | (6) 1.69E-01 (5)} mg/Kg 1.1 3.3 0.78 <0.1 <0.1 0.31 0.75 <0.20 <0.20 <0.20 0.74 <0.20 <0.20 <0.1 6.4 <0.20 <0.1
2.2-Dichioropropane = n — mg/Kg <0.10 <0.10 <0.10] <0.0009744] <0.0009237 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10| <0.0009422 <1.0 <0.10| <0.0010463
2-Butanone (MEK) 3.96E+04 |(1)] 1.43E+01 [(4)] 1.43E+01 [(4)] mg/Kg <0.50 <0.50 <0.50] <0.0009744| <0.0009237 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50] <0.0009422 <5.0 <0.50] <0.0010483
2-Chlorotoluene 1.56E+03 |(1)| 7.02E+00 |(4)] 7.02E+00 |(4) mg/Kg <0.050 <0.050 <0.050] <0.0009744] <0.0009237 <(.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050] <0.0010463
2-Hexanone - = -~ mg/Kg <0.50 <0.50 <0.50] <0.0009744| <0.0009237 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50[ <0.0009422 <5.0 <0.50| <0.0010463
2-Methyinaphthalene 3.10E+02 |(2){ 1.01E+01 | (5) 1.01E+01  |(5) mg/Kg 0.51 1.4 0.8 <0.1 <0.1 0.23 0.99 <0.20 <0.20 <0.20 1.1 <(0.20 <0.20 <0.1 24 <0.20 <0.1
4-Chlorotoluene 550E+03 |(2)] 3.15E+01 | (5)] 3.15E+01 |(5) mg/Kg <0.050 <0.050 <0.050] <0.0009744] <0.0009237 <0.050 <0.050 <0.050 <(.050 <(.050 <0.050 <0.050 <0.050] <0.0009422 <0.50 <0.050| <0.0010463
4-Isopropyltoluene N - - mg/Kg <0.050 <0.050 <0.050{ <0.0009744| <0.0009237 <0.050 <0.050 <0.050 <0.050 <0.050 0.13 <0.050 <0.050f <0.0009422 0.92 <0.050| <0.0010463
4-Methyl-2-pentanone - - - mg/Kg <0.50 <0.50 <0.50] <0.0009744] <0.0009237 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 0.00102 <5.0 <0.50 0.00115
Acetone 6.75E+04 [(1)| 4.32E+01 | (4)| 4.32E+01 1(4) ma/Kg <0.75 <0.75 <0.75] <0.0019488] <0.0018474 <(.75 <0.75 <0.75 <0.75 <0.75 <0.75 <(.75 <(.75] <0.0018844 <7.5 <0.75] <0.0020926
Benzene 1.55E+01 [(1)] 2