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Dear Mr. Kieling:

The following responses have been prepared pursuant to your letter, which provided comments
prepared by your staff on the /nvestigation Report Solid Waste Management Unit (SWMU) No. 1
Aeration Basin and SWMU No. 14 Old API Separator, dated February 2013 for the Western
Refining Company Southwest Inc. (“Western”), Gallup Refinery. Your comments are repeated
below followed by Western’s response.

I would first like to offer a general comment regarding Western’s preparation of site investigation
reports prepared for submittal to the New Mexico Environment Department (MNED). As you are
aware, Western is conducting site investigations at its former Bloomfield refinery (Bloomfield
Terminal), as well as, at the Gallup refinery. The requirements for conducting these site
investigations and preparation of site investigation reports are set forth in the Bloomfield Order
and the Gallup RCRA Post-Closure Care Permit (“Permit’). The requirements in both of these
legal instruments are very similar and it is Western's understanding that NMED has intentionally
provided essentially the same requirements in each to ensure the agency receives investigation
reports that are very similar in format and content. However, it has been Western's experience
in attempting to comply with the Bloomfield Order and Gallup Permit that NMED has provided
some inconsistent comments and direction on the preparation of site investigation reports.
Western recognizes individual project managers may provide slightly different comments, but
Western would like to work with NMED to achieve a consistent format/presentation in all of our
investigation reports prepared for NMED under either the Bloomfield Order or the Gallup Permit.

To further this goal, we have included some of NMED'’s recent comments on other site
investigation reports that are related to the same topics addressed below. Hopefully through
this discourse we can reach agreement on a consistent approach for preparation of site
investigation reports prepared under the Bloomfield Order and Gallup Permit.

NMED Comment 1

In Section 4.4 (Monitoring Well Construction and Groundwater Sampling), the Permittee repeats
the soil descriptions from Section 4.3.1 (Aeration Basin Soil Investigation) and Section 4.3.2
(Old API Separator). Instead of repeating the soil descriptions, describe the well development
and groundwater sampling conducted during this phase of work. Include descriptions of the
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volume of water purged, field parameters measured and the results, identify the unit from which
water was sampled, and discuss any other details which may aid in understanding the
groundwater at the site. In the revised Report, remove the repetitive soil descriptions and
include the additional groundwater-related information.

Response: Western has revised the report to minimize the redundancy between sections 4.3
and 4.4. Some of the “soil” information included (e.g., field evidence of contamination and
associated depths and sample depths) was included based on earlier NMED comments to
include this information in this section of site investigation reports. Comment No. 10 from
NMED’s Dec. 6, 2009 comments on the Bloomfield Group 2 Investigation Report is shown
below for reference. Based on NMED’s most recent comment, Western will eliminate the
redundant soil information from Section 4.4 in this and all subsequent site investigation reports.

NMED Comment No. 10: In Section 4.4 (Monitoring Well Construction, Boring, or
Excavation Abandonment), SWMU No. 9 (landfill pond), page 17, Western briefly
discusses the installation of one soil boring and the conversion to a temporary well.
Western must revise the Report to further describe the investigation of this SWMU (e.g.,
field screening evidence of contamination and associated depths, sample depths, depths
of saturation, screen interval of the temporary well). The information provided for each
SWMU must be consistent (e.q., the level of detail provided for SWMU No. 9 must be
comparable to the detail provide for SWMU No. 2 and SWMU No. 8).

Regarding the discussion on well development and groundwater sampling, Western also
received comments on the presentation of this data from NMED on January 24, 2011 in the
comments on the Bloomfield Group 3 Site Investigation Report. Comments No. 2 and 5, and
Western’s response is shown below for reference. Including the groundwater discussion in one
section (e.g., Section 4.4 Monitoring Well Construction and Groundwater Sampling) with a
referenced appendix, as previously accepted by NMED, is a preferred method of presentation
and hopefully acceptable to NMED to maintain consistency between Western’s various site

investigation reports.

NMED Comment No. 2: The Respondents discuss monitoring well development and
groundwater sampling in various sections throughout the Report, including Section 3.4
(Monitoring Well Installation, Completion, and Development), Section 3.6 (Ground Water
Sampling and Vadose Zone Vapor Sampling), Section 4.5 (Monitor Well Development),
Section 6.4 (Ground Water Sampling) and Appendix F (Field Methods). Each Section
must be referenced to know what monitoring well development and groundwater
sampling activities occurred during the investigation. Revise the Report to include one
section, and subsections as appropriate, that addresses all monitoring well development
and groundwater sampling activities (e.g. sampling methods and procedures), or include
all details in an Appendix (e.g., Appendix F) and reference the Section or Appendix
throughout the Report, where appropriate.

Western Response: Western agrees that the report format, as prepared pursuant to
the NMED July 27, 2007 Order and previous guidance, is redundant and that combining



information into one section with reference to Appendices, as necessary, will result in a
better deliverable. The report format has been revised, as directed.

NMED Comment 5: In Section 3.6 (Ground Water Sampling and Vadose Zone Vapor
Sampling), page 15, the Respondents state, "[tlhe depth to groundwater and depth-to-
SPH were measured to the nearest 0.01 ft and recorded relative to the surveyed well
casing rim." The Respondents do not identify the instrument used to collect the depth to
water and depth to separate phase hydrocarbon (SPH) measurements. Revise the
Report to provide the instrument(s) used to collect these measurements, and revise this
section to address how the monitoring wells were purged and the amount purged.
Alternatively, reference Appendix F (see also Comment 2).

Western Response: The type of instrument used for fluid level measurements and the
discussion on well purging is included in Appendix E.

NMED Comment 2

The Permittee calculated a site-specific dilution attenuation factor (DAF) for soil screening
purposes. In Section 5 (Regulatory Criteria) the Permittee states that "[a] review of site
conditions indicates that a DAF of 1.0 is overly conservative, thus a site-specific DAF value was
calculated). The site-specific DAF was calculated as 461." In the same section the Permittee
goes on to state, "[tlhe screening levels included in Table 7 and 8 are based on residential and
non-residential land use and include a screening level to evaluate the potential for constituents
to migrate to groundwater using a site-specific DAF." The purpose of calculating DAF is to
determine whether or not soil screening levels (SSLs) are protective of groundwater. Because
groundwater in the area is affected by contamination, it is inappropriate to calculate a DAF for
the site. Revise the Report to remove the calculation of site-specific DAF and all associated soil
screening assessments (text, tables, and figures). A more appropriate screening level for soil
are the NM SSLs (or EPA Regional Screening Levels as appropriate) as outlined in NMED's
Risk Assessment Guidance.

Response: NMED provided a general reference to the NM SSLs (or EPA Regional Screening
Levels as appropriate) as outlined in NMED’s Risk Assessment Guidance and states, “Because
groundwater in the area is affected by contamination, it is inappropriate to calculate a DAF for
the site.” Western requests clarification on this statement. Is it NMED’s position/policy that for
any SWMU and/or AOC that has groundwater in the area affected by contamination that no site-
specific DAF may be calculated to determine appropriate soil remediation levels? Is NMED
requiring all sites in New Mexico to use a DAF equal to 1.0 if there is groundwater
contamination on the site, which is “in the area” of the subject soils?

As quoted from Section 4.4 of NMED'’s Risk Assessment Guidance, “Development of New
Mexico SSLs considers only the dilution of contaminant concentration through mixing with
groundwater in the aquifer directly beneath the source. This is consistent with the conservative
assumptions used in the SSL methodology including an infinite source, soil contamination
extending from surface to groundwater and the point of exposure occurring at the downgradient
edge of the source.” As noted in NMED’s guidance, these are conservative assumptions and it
is clearly stated in these assumptions that soil contamination extends from “surface to
groundwater”. Therefore, the DAF calculation as presented in NMED's guidance assumes that
groundwater is already contaminated. Western does not understand NMED'’s refusal to allow
calculation of a site-specific DAF based on the following statement, “Because groundwater in




the area is affected by contamination, it is inappropriate to calculate a DAF for the site, when in
fact this condition is entirely consistent with the assumptions stated in NMED’s Risk
Assessment Guidance.

NMED Comment 3

In Section 2.1 (SWMU No.1 Aeration Basin) include references to the historical reports (title,
date, section or page number) when discussing prior site investigations. Include similar
references in Section 2.2 regarding the Old API Separator (OAPIS) as well.

Response: The requested references have been added to Section 2.1 and Section 8
References. It is noted that the only historical reports discussed in Section 2.2 are also
referenced in Section 2.1.

NMED Comment 4

In Section 2.1 (SWMU No.1 Aeration Basin) the Permittee must note that groundwater
monitoring wells GWM-2 and GWM-3 were installed as dry wells to detect leakage from the
Aeration Basin. Revise the Report as necessary.

Response: Additional discussion has been added in Section 2.1.3 to explain that wells GWM-2
and GWM-3 were installed for the explicit purpose to determine if water was migrating from the
Aeration Basin and were intentionally installed in the vadose zone as “dry wells.”

NMED Comment 5

The soil descriptions in Section 4.3 (Exploratory Drilling Investigations, Soil Sampling and
Boring Abandonment) and descriptions of hand auger refusal in gravel at about 0.5 feet below
ground level (ft bgl) in borings around the aeration basin indicates that the berms surrounding
the aeration basin contain a significant percentage of gravel which may have facilitated seepage
into the surrounding soils. Revise the Report to provide a description of the design and
composition of the berms, if available.

Response: The lithology of the berms is described in Section 4.3 and is presented in
numerous soil borings and two cross sections (Figures 7 and 8). As clearly shown in this
information, the berms are predominantly silty clay with gravel occurring mostly near the top of
the berms where it was placed to facilitate driving and moving equipment in the area. Where
gravel is present beneath the upper 0.5’ to 1.0’, it occurs in a silty clay matrix and the
percentage of gravel is not sufficient to facilitate seepage through the dikes. As the gravel
predominantly occurs on the top of the berms and above the operating water level of the
Aeration Basin, it would not have facilitated seepage into the surrounding soils.

The design of the Aeration Basin, including the berms, has previously been submitted to the
NMED and Western does not believe it would be beneficial to incorporate this design document
into the site investigation report.

NMED Comment 6

In Section 4.3.1 (Exploratory Drilling Investigations, Soil Sampling and Boring Abandonment),
the Permittee describes "odor" and "discoloration™ as part of the soil boring descriptions. In the
revised Report, include additional details regarding the odors and colors observed (organic odor
or petroleum odor, organic discoloration or petroleum discoloration).




Response: The report text has been revised to provide additional information on the odors and
colors observed.

NMED Comment 7

In Section 5 (Regulatory Criteria), the Permittee states, "[t]here are no soil screening levels for
gasoline range organics and the individual compounds listed for groundwater (gasoline range
criteria) are included in the list of analytes used for site samples. As there could have been a
variety of petroleum types (e.g., crude oil or various refined products) going to the OAPIS and
Aeration Basin, the screening level for "unknown oil" was selected for comparison to the diesel
range soil and groundwater analytical results. The laboratory analyses for motor oil range
organics only report results for >C28 to C35. Since the motor oil range resuits only include
hydrocarbons greater than C28, it is not appropriate to compare the results against screening
levels for product types that have lower hydrocarbon 50 ranges (e.g., diesel fuel - 60% C11-C22
aromatics and 40% C9-C18 aliphatics). The only product type in Table 6-2 that contains the
>(C28-C35 carbon range is "waste oil", which includes C19-C36. Therefore, the motor oil range
organic soil analytical results are compared to the "waste oil" soil screening levels. The NMED
guidance specifies the inclusion of "petroleum-related contaminants" as the groundwater criteria
for waste oil instead of a motor oil range screening level and these constituents are included in
the list of reported analytes in Tables 9 and 10." Because the refinery has handled the full
range of petroleum products and all of those products have more than likely passed through the
OAPIS and potentially leached into the soils are the aeration basin, the Permittee must use
"unknown oil" from Table 6-2 for all comparisons. Unknown oil covers the full hydrocarbon
range and is the most conservative standard. Revise the Report to use unknown oil as the
screening level.

Response:

In its evaluation of the presence of non-specific (i.e., total) petroleum hydrocarbons in
environmental samples, Western has three separate analyses conducted by the analytical
laboratory. An analysis of the “gasoline range organics” is conducted to determine the presence
of hydrocarbons in the C6 to C10 hydrocarbon range. The second analysis for “diesel range
organics” is completed to evaluate the presence of hydrocarbons in the >C10 to C28
hydrocarbon range. The final analysis for “motor oil range organics” detects the presence of
hydrocarbons in the >C28 to C35 hydrocarbon range. In this manner, the three analyses
determine total concentration of petroleum hydrocarbons from C6 to C35 and also provide
mixture specific information to determine the individual concentrations within these three
ranges. It is valuable to perform the three separate analyses because individual petroleum
hydrocarbons (e.g., hydrocarbons with six carbon atoms vs. hydrocarbons with 35 carbon
atoms) have been demonstrated to have different impacts on human health and the
environment. This fact is recognized by NMED’s determination of different screening levels for
different petroleum products due to varying compositional assumptions (see Section 6 of
NMED’s 2012 Risk Assessment Guidance for Investigations and Remediation.

In the situation where Western identifies petroleum hydrocarbons in environmental samples that
cannot be associated with a known product type, then Western uses the screening level for
“unknown oil”, as directed by NMED. The screening level for unknown oil is used for
comparison to the diesel range organics analytical result. As explained in Table 6-1 of NMED’s
2012 Risk Assessment Guidance for Site Investigations and Remediation, the assumption is
that the “unknown oil” petroleum product is composed of 100% C11-C22 aromatic
hydrocarbons. The diesel range analysis reports the presence of hydrocarbons in the >C10 —
C28 range, thus there is overlap between the petroleum constituents reported by the diesel




range analysis and those assumed to be present in the unknown oil product type. In other
words, it is possible that the hydrocarbons detected by the diesel range analysis could in fact
include the C11-C22 aromatics used as the basis for the unknown oil product type.

The analysis for motor oil range organics only analyses for >C-28 — C35 hydrocarbons. There
is no overlap between this range of petroleum constituents and those used to represent
unknown oil (i.e., C11-C22). In other words, the petroleum hydrocarbons reported by the motor
oil range analysis cannot and does not include the C11-C22 hydrocarbons used to represent
unknown oil. Therefore, an analysis for motor oil range organics should not be evaluated for
environmental impacts by using toxicity for a totally unrelated carbon range. This would be
similar to comparing an analytical result for toluene to the risk-based screening level for
benzene. Both toluene and benzene are hydrocarbons and in fact have many similarities in
their composition, but they pose different risks to human health and the environment and should
be evaluated using toxicity data that is specific to each.

A review of NMED’s Table 6-1 reveals there is only one product type that does not include
significant percentages of carbon ranges that cannot be present in the motor oil range analysis
and this is “waste oil.” The motor oil range analysis covers >C28 to C35 and the waste oll
composition is based on C19-C36 aliphatics, therefore, it is possible for the motor oil range
analysis to detect the presence of hydrocarbons represented by the waste oil product type.
Based on these facts, Western compares the analytical results from the motor oil range
analyses to the screening levels for waste oil. Western requests that NMED reconsider their
comment; no changes have been made to the data tables.

NMED Comment 8

In Section 7.1 (Conclusions), the Permittee states, "[a] cumulative risk evaluation for soils is
presented in Table 13. Because the Aeration Basin and OAPIS are located adjacent to each
other, the cumulative risk evaluation combines the data for both SWMUs. The evaluation was
conducted by taking the maximum reported soil concentration of each detected constituent and
dividing by the residential screening level and non-residential screening levels as shown in the
equations below. These calculations are separated for carcinogenic and non-carcinogenic
constituents. The cumulative carcinogenic risk is 1.4 x 10 assuming residential land use and
9.3 x 107 for non-residential land use. The hazard index for residential land use is 1.5 and for
nonresidential land use is 0.41." The Permittee may find that it makes more sense to separate
the Aeration Basin and the OAPIS for cumulative risk calculations. Separate cumulative risk
calculations may be of use for future corrective action at both sites. Either SWMU may
positively or negatively affect the outcome of the calculation. Additionally, see Comment 9

regarding “non-residential” land use.

Response: Western included both SWMUs in the same cumulative risk evaluation based on
previous NMED comments, which Western understood to request that cumulative evaluations
should, at least in some situations, include more than only a single SWMU or area of concern.
A specific example of such a comment was received from NMED on January 24, 2011 in the
comments on the Bloomfield Group 3 Site Investigation Report. An excerpt from Comment No.
17 is shown below for reference. Western agrees with NMED’s comment that “it makes more
sense to separate the Aeration Basin and the OAPIS for cumulative risk calculations.” As the
final remedy and cleanup levels may be determined on a SWMU by SWMU basis, it makes
sense not to include cumulative risks across SWMUs for which remedy selection may occur
separately. Table 13 has been revised to provide separate calculations for each SWMU, which
now appear in separate tables — Table 13 for SWMU 1 and Table 14 for SWMU 14. Western
notes that the same approach also makes sense for the Bloomfield Refinery Order.




NMED Comment No. 17: “The Respondents must evaluate the data using a
conservative approach by applying the maximum concentrations across the entire data
set.”

NMED Comment 9

In Section 7.1 (Conclusions) the Permittee states for soils that, "[t]he cumulative carcinogenic
risk is 1.4 x 10~ assuming residential land use and 9.3 x 10”° for non-residential land use. The
hazard index for residential land use is 1.5 and for non-residential land use is 0.41." For
groundwater the Permittee states, "[t]he cumulative carcinogenic risk level is calculated to be
2.2x 10 and the hazard index is 909.53." Typically, a hazard index (HI) is calculated for soil
and not for groundwater. Draft RCRA Permit Section IV.D and the Bloomfield Order Section VI
both describe the groundwater cleanup policy used by the Hazardous Waste Bureau. In the
revised Report, remove the calculation and discussion of a HI for groundwater. For the
calculation of the soil HI, the "non-residential soil screening level" is based on several different
standards: NMED Industrial Occupational Screening Level, NMED Construction Worker
Screening Level, EPA Industrial Screening Level, and EPA Industrial Screening Level x 10.
Based on current and future land use NMED assumes that the most appropriate screening level
is the Construction Worker Screening Level (SSL); however, the Permittee may develop a site
specific conceptual model and determine which SSL is most protective of human and
environmental health. Revise the Report to use the Construction Worker SSL or the SSL of the
Permittee's choice, but do not use multiple SSLs. In the revised Report, discuss the calculation
of site risk and the HI for soil based on the selected SSL.

Response: The calculation and discussion of a Hl for groundwater has been removed from the
report as directed. Regarding the use of multiple SSLs, Western agrees that the use of a single
SSL based on one type of non-residential receptor is a much simpler approach and that use of
NMED’s construction worker SSLs should be protective based on the very conservative
assumptions used for development of the construction worker SSLs. As stated in Section 2.3.3
of MNED’s 2012 Risk Assessment Guidance for Site Investigations and Remediation, “chronic
toxicity information was used when developing screening levels for a construction worker
receptor. This approach is significantly more conservative than using sub-chronic toxicity data
because it combines the higher soil exposures for construction workers with chronic toxicity
criteria.” Tables 5, 7, 8, 12, and 13 have been revised to reflect a single non-residential
receptor (i.e., construction worker) under the NMED criteria. Table 12, which did contain water
level data, has been combined with Table 2, which also contained water level data and now
what was Table 13 has been renumbered as Table 12. The new Table 12 presents the
cumulative risk and hazard index evaluation for only SWMU No. 1. New Table 13 (SWMU No.
14 Soil Cumulative Risk and Hazard Index Evaluation) also uses a single non-residential
receptor. As EPA only has industrial screening levels, these are retained for constituents for
which NMED construction worker SSLs are not available.

Western notes that in preparation of similar site investigation reports at its Bloomfield Terminal
(former Bloomfield Refinery), it was directed to use the most conservative of the two NMED
non-residential (i.e., industrial worker and construction worker) SSLs. See the excerpt from
comment no. 32 below (from NMED’s January 24, 2011 comments on the Bloomfield Group 3
Site Investigation Report) for reference. Western believes that a consistent approach should be
used at both facilities since the same guidance applies at both and the applicable requirements
under the Bloomfield Order and Gallup Permit are essentially the same.



NMED Comment No. 32: “To alleviate confusion and apply a more systematic
approach, revise the tables and text of the Report to apply the data to the most
conservative non-residential scenario (e.g., construction worker or industrial) and the
residential scenario.

NMED Comment 10

In the Executive Summary, and throughout the Report, the Permittee refers to "screening
levels." For example in Section 7.1.1 (Aeration Basin) the Permittee states, "[flour organic
constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene, benzene, and naphthalene), and
DRO were detected in three soil samples at concentrations exceeding their respective
screening levels." At the end of the soil discussion section, the Permittee writes, "[o]verall, there
were few exceedences of the screening levels in the soil samples collected around the Aeration
Basin. Only 3 out of 103 soil samples collected around the Aeration Basin exceeded screening
levels." Revise the Report to state specifically which screening levels analytes are being
referenced.

Response: The discussion in Section 7 has been revised to include additional discussion on
which screening levels are exceeded in the individual samples. It is noted; however, that the
referenced section (7.1.1) is part of the conclusions and recommendations and intentionally
does not attempt to repeat all of the detailed information provided in Section 6. There is a
detailed discussion in Section 6 where each constituent that exceeds a screening level is
discussed in detail, including the screening levels vs. reported concentrations and a list of each
sample that contains concentrations exceeding the individual constituent’s screening level.

NMED Comment 11

In Section 7.1.1 (Aeration Basin) under the groundwater discussion the Permittee states,
"[wlhile there are detections of seven organic constituents and DRO in groundwater samples
collected immediately surrounding the Aeration Basin, the concentrations are not significantly
above the screening levels (i.e., generally less than one order of magnitude above the
screening level). The saturated intervals in most locations consist of clayey sand, which was
found to not be very productive during sample collection activities. The clayey sand intervals do
not appear to be laterally continuous at most locations based the inability to correlate zones
between most of the soil borings completed around the perimeter of the Aeration Basin. It also
appears that the source of recharge to the saturated intervals found in the borings around the
Aeration Basin is the wastewater, which has been maintained in the Aeration Basin. As the
Aeration Basin is removed from service and the liquids are removed, it is probable that the
saturation observed in borings SWMU 1-2, SWMU 1-3, SWMU 1-4, SWMU 1-5, SWMU 1-6,
SWMU 1-7, SWMU 1-8, SWMU 1-24, and SWMU 1-37 will dissipate.” Revise the Report to
discuss the specific constituents and soil screening levels being discussed. The clayey sand
interval is likely a component of sand-stringers. While not continuous, the sand stringers are
potential migration pathways for contamination throughout the site, aiding in the movement of
the wastewater from the aeration basin to the surrounding area. Once the aeration basin is dry,
groundwater levels must be checked and reported to NMED.

Response: The referenced section of the report is a final summary of the groundwater
conditions near the Aeration Basin. If you look at the second paragraph of this same discussion
on groundwater, you will see the following sentence. “Seven organic constituents
(1-methylnaphthalene, 2-methylnaphthalene, 1,2 4-trimethlybenzene, benzene, MTBE,
naphthalene, and 2,4-dimethylphenol), and DRO were detected in groundwater samples
collected from soil borings at concentrations above screening levels.” As the requested
information is already presented in this section of the report, no change has been made other




than to reference the “residential / tap water” screening levels at the beginning of the discussion
on groundwater. It is noted that NMED’s comment references the “soil screening levels” and
changes have been made to other sections of the report to provide clarification of which soil
screening levels are being referenced.

Recent water level readings have been added to Table 2 and the one water level measurement
(OAPIS-1), which was included in Table 12, has been moved to Table 2. Table 2 originally
included only “historic” water levels, but now contains all water level measurements from nearby
wells.

NMED Comment 12

In Table 6 (Groundwater Screening Levels), the Permittee lists analytes and NMED (WQCC
Standards, NMED Tap Water) and EPA (EPA Screening Levels Tap Water, MCL) standards.
Revise the table to follow the NMED Guidelines and list only the standards which are applicable,
not all of the standards. Also, ensure that all of the footnotes are defined.

Response: Footnotes 1, 2, 3, and 4 were inadvertently shown in Table 6 and they have been
removed. The format of Table 6 was developed with NMED during the recent submittal of
numerous similar investigations reports prepared for the Bloomfield Terminal (former Bloomfield
Refinery). Western believes the current format is the most useful and informative to those
reading the investigation report. The Gallup Refinery Permit is very prescriptive in the method
used to determine the groundwater screening level. There is an explanation included in Section
5 of the investigation report, which references and explains the content of Table 6. Western
believes the presentation in Table 6 is important for the reader to understand the selection of
the “applicable” screening level for an individual constituent. For example, the current format
allows the reader to understand the selection of a particular MCL value where the MCL is lower
than the WQCC standard. Similarly, the reader can readily see where an EPA screening level
was selected because there is no available WQCC standard or NMED screening level. Without
the inclusion of all potentially applicable standards, as currently presented in Table 6, the reader
will need to refer to each of the individual sources of potential screening levels to gain the same
level of understanding. Western notes that the same full list of all screening levels was
inadvertently included in Table 9. Table 9 has been revised to include only the final “applicable”
screening level and the associated analytical results.

NMED Comment 13

In Table 7 (Aeration Basin Soil Analytical Results Summary) the Permittee lists "non-residential
soil screening level" which encompasses several soil screening standards (industrial,
construction worker, etc.). Revise the table to show one non-residential screening level based
on the site conceptual model. In addition include units for all standards. See also Comment 9.

Response: The table has been revised based on selection of the construction worker receptor
for the non-residential SSL for constituents with NMED soil screening levels. The table has also
been revised to include the column showing units on all pages.

NMED Comment 14

Figure 30 (SWMU No. 1 & No. 14 - Metals October 2012 Groundwater Results) depicts metals
concentrations in soil borings around the aeration basin and the OAPIS; however, the results
are not labeled; only numbers are shown. Figure 31 (SWMU No. 1 & No. 14 - Organics October
2012 Groundwater Results) also does not list the types of organics in the callout box, only
results are listed. In the revised Report, provide the analytes and the corresponding results in




the callout boxes in the figures. For all figures, ensure that figures clearly display the analytes
and laboratory resulits.

Response: The order of the analytes is shown in the legend. To avoid any potential confusion,
the analyte names (symbols for metals) have been added to the actual posted values on
Figures 30 and 31.

NMED Comment 15
In the revised Report, there is no need to provide a hard copy of the laboratory results,
submitting laboratory results as electronic files on disc is adequate.

Response: In the revised report, [aboratory reports are provided on a disc.

NMED Comment 16

In the Executive Summary and in Section 7.2 (Recommendations), the Permittee discusses
potential further investigation to delineate the horizontal extent of contamination at the site. In
Section 7.2 (Recommendations), the Permittee states, "[a]n additional soil boring to the north of
the Aeration Basin near soil boring SWMU 1-6 could be completed to provide full delineation of
both soil and groundwater impacts to the north of the Aeration Basin. Also an additional boring
to the southwest of location SWMU 1-37 could provide additional control in this area for
potential groundwater impacts. The area between the OAPIS and the Aeration Basin is
relatively small and does not warrant additional investigation to determine if there is possible
separation of impacts sourced from the two different SWMUs. An additional soil boring could be
installed east of the OAPIS near SWMU 1-23 to provide full delineation of soil impacts observed
in this area. Additional soil data to the southwest of SWMU 14-6 could be used to better define
soil impacts observed in this area of the site." The Permittee must delineate the contamination
around the aeration basin in order to complete the site investigation. This information will be
used to support the Corrective Measures Evaluation for corrective action at the Aeration Basin.

In order to complete the delineation of potential contamination, the Permittee must submit a
work plan proposing to conduct further soil and groundwater investigation in the vicinity of the
Aeration Basin. The work plan must be submitted on or before August 4, 2014.

Response: A work plan for the additional investigation in the vicinity of the Aeration Basin will
be submitted on or before August 4, 2014.

If there are any questions regarding the revised Investigation Report, please contact Mr. Ed
Riege at (505) 722-0217.

Certification

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision according to a system designed to assure that qualified personnel
property gather and evaluate the information submitted. Based on my inquiry of the person or
persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate,
and complete. | am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations.

R yidie Lo Zip #pecton

Sincerely,



Mr. Billy McClain
Refinery Manager
Western Refining Southwest, Inc. — Gallup Refinery

cc D. Cobrain NMED HWB without enclosure
N. Dhawan, NMED HWB without enclosure
K. Van Horn, NMED HWB without enclosure
C. Chavez, OCD with enclosure
L. King, EPA without enclosure
A. Allen, Western El Paso
Ed Riege, Western Gallup
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Executive Summary

The Gallup Refinery, which is located 17 miles east of Gallup, New Mexico, has been in
operation since the 1950s. Past inspections by State and federal environmental inspectors
have identified locations where releases to the environment may have occurred. These
locations are generally referred to as Solid Waste Management Units (SWMUs) or Areas of
Concern (AOCs). Pursuant to the terms and conditions of the refinery’s Resource Conservation
and Recovery Act (RCRA) Post-Closure Care Permit and 20.4.1.500 New Mexico
Administrative Code, this environmental site investigation was completed for SWMU No. 1
(Aeration Basin) and SWMU No. 14 (Old APl Separator).

The activities completed include sampling and analysis of soils and groundwater surrounding
the Aeration Basin and Old API Separator to determine if there has been a release to the
environment and to delineate any such release. In addition, information was collected to help
determine the source of groundwater that has been observed in monitoring wells GWM-2 and
GWM-3. The investigation began on July 16, 2012 and continued through October 16, 2012.
This included the completion of 63 soil borings with 171 soil samples (excluding additional
quality assurance samples) collected for analysis of potential site-related constituents (e.g.,
volatile and semi-volatile organics, total petroleum hydrocarbons, and metals). One of the soil
borings (SWMU 14-2) near the Old AP! Separator was completed as a permanent monitoring
well (OAPIS-1) and temporary well completions were installed in 10 additional borings to allow
collection of groundwater samples. Twelve groundwater samples (excluding additional quality
assurance samples) were collected for analysis of potential site-related constituents (e.g.,
volatile and semi-volatile organics, total petroleum hydrocarbons, metals, and inorganic/general

water quality parameters).

At the Aeration Basin, four organic constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene,
benzene, and naphthalene) and diesel range organics (DRO) were detected in three soil
samples at concentrations exceeding their respective screening levels developed to ensure
protection of potable groundwater. The three impacted soil samples were located at the north

and south ends of the Aeration Basin.

There were numerous metals detected at concentrations above residential / tap water screening
levels in groundwater samples collected from the soil borings that surround the Aeration Basin.

The metal residential / tap water screening levels were exceeded in every soil boring from which
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a groundwater sample was collected. It is possible that these results are affected by high
turbidity levels in the water samples collected from the temporary well completions installed in
the soil borings. Seven organic constituents (1-methylnaphthalene, 2-methylnaphthalene, 1,2,4-
trimethlybenzene, benzene, methyl tert-butyl ether (MTBE), naphthalene, and 2,4-
dimethylphenol), and DRO were detected in groundwater samples collected from soil borings at
concentrations above residential / tap water screening levels. At least one organic constituent
was found at concentrations above the residential / tap water screening levels in groundwater at
five borings immediately surrounding the Aeration Basin and one boring a short distance to the
southwest. Some of the deep soil borings completed near the Aeration Basin were either dry or

would not produce enough water to allow completion of all scheduled analyses.

At the Old API Separator (OAPIS), twelve organic constituents [1,1,2-Trichloroethane, 1,2,4-
trimethylbenzene, 1,2-dibromo-3-chloropropane, 1,2-dibromoethane (EDB), 1,2-
dichloropropane, 1-methylnaphthalene, 2-methylnaphthalene, benzene, ethylbenzene,
naphthalene, xylenes, and bis(2-chloroethyl)ether] and DRO were detected in soils at
concentrations above their screening levels developed to ensure protection of potable
groundwater. 1,2-Dibromo-3-chloropropane was detected in one soil sample and 1,2-
dibromoethane (EDB) was detected in four soil samples at concentrations above their
residential direct contact soil screening levels. The highest concentrations were found in soil
samples collected directly beneath the former location of the OAPIS and at borings immediately
adjacent to the OAPIS. In addition, there is an area of elevated concentrations at depths of 8 to
12 feet below ground level (bgl) located near the west end of the former OAPIS extending north

towards the location of the former benzene strippers.

Groundwater samples were collected from two soil borings near the OAPIS, one of which was
completed as a permanent monitoring well. Similarly as observed above for the temporary well
completions around the Aeration Basin, many metals were detected above residential / tap
water screening levels in the groundwater samples collected at these locations. The number of
metals detected at concentrations above their residential / tap water screening levels in the
groundwater sample collected from the permanent well completion (OAPIS-1) was significantly
less than the number detected in the groundwater sample collected from the initial temporary
well completion in this same soil boring. It is possible that these results are affected by high
turbidity levels in the water samples collected from the temporary well completions. Seven

organic constituents (benzene, 1-methlynaphthalene, 2-methylnaphthalene, 1,2,4-
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trimethlybenzene, methylene chloride, MTBE, and naphthalene) and DRO were detected at

concentrations above their residential / tap water screening levels in groundwater samples.

Potential future actions include an additional soil boring to the north of the Aeration Basin to
provide full delineation of both soil and groundwater impacts to the north of the Aeration Basin.
Also an additional boring to the southwest of the Aeration Basin could provide additional control
in this area for potential groundwater impacts. The area between the OAPIS and the Aeration
Basin is relatively small and does not warrant additional investigation to determine if there is
possible separation of impacts sourced from the two different SWMUs. An additional soil boring
could be installed east of the OAPIS to provide full delineation of soil impacts observed in this
area. Additional soil data to the southwest of the OAPIS could be used to better define soil

impacts observed in this area of the site.
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Section 1
Introduction

The Gallup Refinery is located approximately 17 miles east of Gallup, New Mexico along the
north side of Interstate Highway [-40 in McKinley County. The physical address is 1-40, Exit #39
Jamestown, New Mexico 87347. The Gallup Refinery is located on 810 acres. Figure 1

presents the refinery location.

The Gallup Refinery is a crude oil refinery currently owned and operated by Western Refining
Southwest, Inc., formerly known as Giant Industries Arizona, Inc. and formerly doing business
as Giant Refining Company Ciniza Refinery, an Arizona corporation. The Gallup Refinery

generally processes crude oil from the Four Corners area transported to the facility by pipeline

or tanker truck.

Various process units are operated at the facility, including crude distillation, reforming, fluidized
catalytic cracking, alkylation, isomerization, sulfur recovery, merox treater, and hydrotreating.
Current and past operations have produced gasoline, diesel fuels, jet fuels, kerosene, propane,

butane, and residual fuel.

The area of investigation that is the subject of this report is shown on Figure 2 for the Aeration
Basin (SWMU No. 1) and Figure 3 for the Old API Separator (SWMU No. 14). 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 was
completed pursuant to the SWMU No. 1 Investigation Work Plan dated February 2012 (revised
June 2012) and the SWMU No. 14 Investigation Work Plan dated January 2010 (revised
October 2010), with a few deviations (e.g., installation of additional soil borings), which are

discussed in Section 3.1.

Section 2 presents background information for SWMU No. 1 and No. 14, including a review of
historical waste management activities to help identity the types of waste handled, sources of
releases, and previously known impacts to the environment. Section 3 describes the scope of
work completed during the site investigation, including completion of soil borings, installation of
a monitoring well, and sample collection. The fourth section of the report explains the results of

the field investigation, including the general surface and subsurface conditions and detailed site-



specific information acquired during subsurface investigations. Section 5 explains the
regulatory standards that are used for comparison to the analytical results and Section 6
presents the analytical results of soil and groundwater samples analyzed for volatile and semi-
volatile organic constituents, total petroleum hydrocarbons (TPH), metals, and inorganic general
chemistry constituents. The results of these analyses are compared to applicable State or
federal cleanup and screening levels. Section 7 summarizes and provides an evaluation of the

potential impacts and provides recommendations for any future actions.



Section 2
Background

This section presents background information for SWMU No. 1 and No. 14, including a review of

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

Type and characteristics of waste and contaminants handled;
Known and possible sources of impacts;

History of releases; and

Known extent of impacts prior to the current investigation.

2.1 SWMU No. 1 Aeration Basin

The Aeration Basin, which is designated as SWMU No. 1 in the facility’'s RCRA Post-Closure
Care Permit, was constructed within original Pond No. 1 in 1987. The location and extent of the
Aeration Basin is documented in the Post-Closure Care Permit, Attachments — Post-Closure
Permit Application Volume lll. The Aeration Basin includes three cells, which were created
within original Pond No.1 to facilitate the addition of aeration units to the facility’s wastewater
treatment. These three cells are identified in the RCRA Permit as Inlet Aeration Basin, Second
Aeration Basin and Holding Pond. Subsequently, the first two cells (Inlet Aeration Basin and
Second Aeration Basin) have become known as the aeration lagoons or more specifically, AL-1
and AL-2. The third cell (Holding Pond) is now commonly referred to as EP-1, although it is not
an evaporation pond and is not part of the area covered by SWMU No. 2 - Evaporation Ponds.
Hereafter, the currently used designations of AL-1, AL-2 and EP-1 are used to refer to the three
cells of SWMU No. 1 — Aeration Basin (Figure 2).

The aeration lagoons (AL-1 and AL-2) cover an area approximately 275 feet by 150 feet and
have an estimated holding capacity of 1 million gallons. EP-1 is approximately 225 feet by 250
feet and has an estimated holding capacity of 3 million gallons. Three benzene air strippers
were located between the refinery’s AP| separator and the aeration lagoons to prevent
characteristically hazardous waste from being discharged to the aeration lagoons. Monitoring
data of the effluent from the two original benzene air strippers, which discharges into the inlet
aeration lagoon, and flows into AL-2 has indicated that concentrations of benzene above the
toxicity characteristic (TC) regulatory threshold of 0.5 milligrams per liter (mg/l) have entered

these impoundments,



2.1.1 Operational History

Prior to construction of the new wastewater treatment plant, the refinery process wastewater
generated (approximately 178 gallons per minute (gpm) average flows for calendar year 2011)
at the Gallup Refinery was managed first by physical treatment in an API separator, and then
the volatile components were removed via benzene air strippers. The final treatment
(biological) occurred in two aeration lagoons operated in series (AL-1 and AL-2). Water then
flowed to EP-1, before being discharged to the evaporation ponds. The lagoons and EP-1 are
earthen surface impoundments with natural clay functioning as a bottom liner. AL-1 and AL-2

are equipped with surface aerators to oxygenate the water and stimulate biological activity.

Wastewater from AL-1, subject to aggressive biological treatment, is routed to AL-2 through an
overflow pipe. Flows to the aeration lagoons measured as totalized flow from the API Separator
averaged 178 gallons per minute (gpm) for calendar year 2011. Totalizer readings were
recorded weekly. Daily average flows were calculated based on elapsed time between
readings. Western has installed a real time electronic data system that captures minute by
minute flow data.

Western recently completed the construction of a new wastewater treatment plant that replaces
the Aeration Basin. In April 2012, wastewater flows from the refinery were redirected to the new
wastewater treatment plant. The Aeration Basin continued to receive wastewater from the
nearby Pilot Travel Center until June 2013, when all wastewater flows were directed to the new

wastewater treatment plant.

2.1.2 Prior Maintenance Activities

Western has experienced intermittent discharges of oil and oily water into the lagoons as
documented in previous correspondence to NMED. Most of these occurrences were the resuilt
of unit upset/large storm events affecting the old APl Separator. Some recent examples are

described below:

e A release of oily water from the old API separator and its inlet box occurred on August
3, 2005 with approximately 17 cubic yards of impacted soils excavated from AL-1 and
AL-2;

e Approximately 13 cubic yards of impacted soils were excavated from AL-1 and AL-2
after a release of oily water from the old API separator occurred on August 15, 2005;



e On June 15, 2006, Western submitted a letter to NMED requesting a “contained-in”
determination regarding soil excavated from AL-1, AL-2 and EP-1 to remediate
releases of oily water containing F037/F038, which occurred in the fall of 2005;

e A release of approximately 700-800 gallons of oil from the new API separator (NAPIS)
occurred on March 3, 2007 to AL-1, AL-2, and EP-1, which resulted in the collection
additional effluent samples at AL-1, AL-2 and EP-1. In July 2007, the impacted bank
soils were removed from the aeration lagoons (AL-1 and AL-2), EP-1 and evaporation
pond EP-2. NMED stated in their letter of August 15, 2007, that the oily wastewater
contained benzene (D018) and F037/F038-listed waste; however, the excavated soils
were determined to meet the contained-in criteria and the excavated materials were
appropriately disposed off-site pursuant to NMED’s direction;

e On June 23, 2007 and July 19, 2007, oily wastewater reported to contain benzene
(D018) and FO37/F038-listed waste was released from the weir box at the NAPIS. The
impacted soils were removed and subsequent analyses demonstrated the soils met the
contained-in criteria for management as non-hazardous waste; and

e On August 3, 2008, 756 gallons of oily wastewater was discharged from the NAPIS to
the Aeration Basin. The impacted soils were removed and disposed off-site pursuant to
NMED's approval.

2.1.3 Historical Site Investigations

Soil sampling was conducted near the aeration lagoons and EP-1 during the RFI in the early
1990s (Giant Refining Company, 1991). Based on the analytical results from the samples, the
EPA concurred on January 7, 1994 with Giant’s determination that no significant impact had
occurred and thus no further action was required for SWMU #1. EPA requested that on-going
soil sampling be conducted at the lagoons every two years, which was later reduced to a
frequency of five years. The first “monitoring” event was completed in October, 1996 (Giant
Refining Company, 1996). Soil samples were collected from depths of four feet to 20 feet below
ground surface with some borings angled to allow collection of samples beneath the lagoons.
Neither volatile nor semi-volatile organics were detected in 25 of the samples. Two samples
collected near the side wall of the inlet aeration lagoon at a depth of four feet had very low
concentrations of benzene, toluene, ethylbenzene, and xylenes (BTEX). The highest

concentration was 2.2 mg/kg of xylenes.

A visual assessment of the lagoons was conducted in 1998, which concluded that the lagoons
were in active service, functioning normally, oxygenating wastewater, and stimulating biological
activity (Practical Environmental Services, Inc., 1998). The lagoons were found to have been

placed in an appropriate geologic setting in which the underlying bentonitic soils exhibited a very




low hydraulic conductivity of 107 cm/sec, effectively serving as an aquitard. The noted

concentrations of BTEX near the inlet were considered common and predictable for the service.

Two groundwater monitoring wells (GWM-1 and GWM-2) were installed immediately down-
gradient of the aeration lagoons in 2004 and 2005, respectively. Analyses of groundwater
samples collected at GWM-1 and GWM-2 have indicated only very low concentrations of
constituents such as BTEX and MTBE that would indicate a potential for historical releases from
the lagoons. GWM-3 is also located nearby, adjacent to EP-1. Both GWM-2 and GWM-3,
which were intentionally installed in the vadose zone as dry wells to detect potential leakage

from SWMU No. 1, were dry during the 2007 annual sampling event.

In 2008 GWM-1 was sampled on July 10 and results are submitted to NMED annually (Western
Refining Annual Ground Water Monitoring Reports). Detections at concentrations greater than
established comparison criteria included benzene (0.011 mg/L), MTBE (0.12 mg/L), arsenic
(0.070 mg/L), manganese (3.6 mg/L) and iron (14 mg/L). lron and manganese detections may
be indicative of reducing groundwater conditions that could alter inorganic valence states

leading to elevated concentrations of iron and manganese in groundwater.

GWM-2 and GWM-3 were checked quarterly in 2008 to determine if any water was present in
the wells. Water was first encountered in GWM-2 on February 18, 2008 and a sample was
subsequently collected on February 28, 2008 and analyzed for petroleum hydrocarbons and
volatile organic compounds (VOCs). The only constituent detected was MTBE at a
concentration of 0.028 milligrams per liter. GWM-2 was checked again on March 17, 2008, May
21, 2008, September 10, 2008, and November 3, 2008, but it was found to be dry each time.
GWM-3 was also checked on these same dates and found to be dry. Both wells were checked

quarterly during 2009 and found to be dry on each occasion.

Water levels continue to be checked quarterly in GWM-2 and GWM-3 and during the second
quarterly inspection in 2010 both wells indicated the presence of water. An estimated water
column thickness of 1.5 feet and 0.88 feet was measured at GWM-2 and GWM-3, respectively.
Water was present in both wells and samples were collected for analysis on a quarterly basis
through November 2012. During the first quarterly sampling event in 2013 (March 18, 2013),
GWM-3 was found to be dry and water has not been present in the well during subsequent
quarterly monitoring events through March 11, 2014. Water was found in GWM-2 until the first

quarterly sampling event in 2014. The results of the historical chemical analyses are



summarized in the Table 1 through March 2012. As indicated in the tables, there have been a
number of constituents detected in water samples collected from GWM-1, GWM-2, and GWM-3
that are at concentrations above potentially applicable action levels. Water level measurements

are also included in Table 2.

An investigation of the aeration lagoons and EP-1 was conducted in April 2008 to characterize
the volume and nature of sediments in each lagoon. A copy of the report of the investigation
prepared by Trihydro Corporation is included as Appendix A. Based on this investigation, there
appears to be two layers of sludge/sediment in the aeration lagoons. The upper layer (“soft
sediment”) is described as a soft, loose, and unconsolidated, as opposed to the lower layer
(“hard pack sediment”) that is more compact and dense. In some areas, the distinction between
the two layers is indiscernible.

The investigation of EP-1 did not yield a similar distinction of sediment layers. The sediment in
EP-1 exhibits similar physical characteristics to the soft sediment found in AL-1 and AL-2.
Sixteen sediment depth measurements were made in EP-1, however only 5 measurements
resulted in sediment depths greater than 2 feet. The sediment appearance was described as a
black sludge with fluid in the upper portion and an increasing silt content moving deeper through

the sample

Trihydro used the software program SurvCAD to produce calculations estimating the volumes of
sediment in each lagoon and EP-1. Appendix E of the Trihydro Report provides the input
parameters used in the program. The SurvCAD program produced the following estimates for

sediment in the two lagoons and EP-1.

Estimated Volumes of Sludge in AL-1 and AL-2

Soft Soft Estimated | Hardpack | Hardpack Estimated Total
Sediment | Sediment Soft Sediment | Sediment Hard agk Estimated
Unit | Thickness Avg Sediment | Thickness Avg Se dir';e t Sediment
Min/Max | Thickness | Volume Min/Max | Thickness Volume (2 ) Volume
(ft) (ft) (cy) (ft) () L )
AL-1 3.2-5.9 44 1,464 0-2.5 0.52 229 1,693
AL-2 5.8-8.5 7.47 3,404 0-2.2 0.96 430 3,834




Estimated Volumes of Sludge in EP-1

Average Maximum Estimated
_ 4 . Sediment
Unit Sediment Sediment Volume
Depth (ft Depth (ft
epth (ft) | Depth(ft) | = )
EP-1 1.59 5.04 3,178

Trihydro notes that the observed distinction between the two types of sediment in the aeration
lagoons was not as evident as expected and therefore, it is suggested that sediment in the
lagoons be considered and treated as a single sediment layer. Additionally, since the
measurements and calculations are in-situ calculations, the SurvCAD program applied no
allowances for expansion or compaction to the calculated estimates. Removal of the material
from the lagoons or exposure to ambient air reducing the percent moisture of the sediment may
impact the volume of material. Sample log sheets for each location can be found in the Trihydro
Report (Trihydro Corporation, 2008).

2.2 SWMU No. 14 Old API Separator

The Old API Separator was not originally included as a SWMU in the 1988 Hazardous and Solid
Waste Act (HSWA) permit or the subsequent 1990 RFI Work Plan. The “API Separator” was first
added as a SWMU in the August 2000 Post-Closure Care Permit. There were two API

Separators at the refinery as shown in Figure 2.

2.2.1 Operational History

The original separator, now referred to as the Old API Separator (OAPIS) was put into service in
1957. The OAPIS initially only received process wastewater and in 1996 a stormwater sewer
system was installed that also flowed to the OAPIS. A new API Separator was put into service in
October 2004 and the process wastewater was redirected to the New AP| Separator. The

intention was that only the stormwater sewer system would continue to be directed to the OAPIS.

The API Separator is the first step in the treatment process of the refinery’s wastewater. Its
purpose is to remove free oil and suspended solids from the wastewater prior to subsequent
downstream treatment. An API Separator functions as a gravitational separation unit and is
designed based on the difference in specific gravity of the oil to be separated and the wastewater.
Three phases result in the separator, with oil at the top, wastewater in the middle and
accumulated sediment in the bottom. The oil is constantly removed from the upper layer,

wastewater flows through continuously, and the bottom sediment layer is periodically removed to



ensure proper function of the separator. The material accumulating in the bottom of the OAPIS

has been routinely removed once a year or more frequently, as necessary.

The OAPIS was approximately 135 feet long, 22 feet wide and six feet high. The unit was mostly
below ground level with the southern side being mostly at grade. The land surface slopes away to
the north and up to approximately two feet of the separator was above grade in some locations.

The unit was constructed on compact clay soils.

2.2.2 Prior Maintenance Activities

After the wastewater flows were diverted to the New API Separator, all residual materials were
removed from the OAPIS in October 2004. The material was removed using vacuum trucks and
sent off-site for recycling at the NORCO refinery. The OAPIS was steam cleaned and sand
blasted in preparation for inspection and repairs. The concrete was patched in numerous
locations in both bays and the weir wall down-stream of the pipe skimmer was rebuilt on both
bays. Stained soil (approx. 4,500 Ibs) identified around the perimeter of the separator was

removed and sent off-site for disposal as hazardous waste (K051).

In 2006, Western identified potential “dry weather” flows into the OAPIS and undertook an
investigation of the sewer systems to determine if process wastewater was continuing to flow to
the OAPIS. Flows from the OAPIS were directed to the New API Separator to ensure any
potential process wastewaters entering the OAPIS were appropriately managed. A dye tracer
study did not identify any cross-connections between the process wastewater and stormwater
sewers. To help reduce the potential for process wastewater to flow to the OAPIS, numerous
changes were made to both the stormwater drains and the process sewer drains in the summer of
2006.

The OAPIS was in service until recently to handle stormwater flows but in spite of extensive
efforts to eliminate dry weather flows, it appears that some dry weather flow continued to enter the
unit until it was taken out of service in February 2011. The discharge from the OAPIS was
directed to the New API Separator to ensure appropriate treatment of any dry weather flow that
may have entered the OAPIS. A new wastewater treatment plant was recently constructed at the

Gallup Refinery and the OAPIS is no longer required, thus its removal from service.

The OAPIS was cleaned out in December 2011 to remove any potentially listed hazardous waste

and all non-hazardous waste materials. Demolition of the OAPIS, which was conducted from



June 11, 2012 through June 20, 2012, included removal of the metal components and the
concrete containment with the exception of a portion of the southern wall, which was required to
remain in-place to maintain the physical integrity of the structures (e.g., the flare knockout tank)
located immediately south of the OAPIS.

The nearby benzene strippers were removed from service on November 9, 2012. After they were
disconnected from the wastewater treatment plant piping, Strippers #1, #2, and #3 were
decontaminated by first removing the packing and then rinsing with water in-place. After
decontamination was completed, the strippers were taken to the Bone Yard where they were cut
up for disposal. The packing material was placed into supersacks and taken to the 90-day

storage area for off-site disposal as a hazardous waste.

2.2.3 Historical Site Investigations

The material handled in the OAPIS has primarily been petroleum hydrocarbons, with a lesser
potential for refinery catalyst and gasoline additives to enter the sewer systems. As the solids that
accumulate in the bottom of the separator are routinely removed, the greatest potential for a
release from the unit would be the liquid phase containing dissolved petroleum hydrocarbons.
Liquids could leak from the unit along cracks in the below ground concrete structure or from piping
that transfers liquids into and from the unit.

There have not been any documented historical releases from the OAPIS with the
aforementioned noted exception of the identification of some surface soils with hydrocarbon stains
around the sides of the unit. These stained soils were removed and this limited volume of

material did not indicate an obvious significant release.

There had not been an investigation of soils or groundwater in the immediate vicinity of the OAPIS
prior to this investigation. There are existing monitoring wells in the general area, with two wells
(GMW-1 and GWM-2) located along the down-gradient side of the Aeration Basin and also
possibly down-gradient of the OAPIS and four monitoring weills near the New AP| Separator
(NAPIS 1, NAPIS 2, NAPIS 3, and KA-3), which are cross-gradient to the OAPIS (Figure 2).
Analyses of groundwater samples collected from these wells are discussed above in Section
21.3.

The soil and groundwater samples obtained for this investigation were collected from July 16,
2012 through October 17, 2012. On January 15, 2013, a spill of 70 barrels oily wastewater
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occurred onto the ground in the area where OAPIS was located. Western began immediate
spill response actions and recovered 69.5 barrels of the spilled wastewater. The spill was
limited to a small area within the original footprint of the OAPIS. The soil samples, which had
previously been collected from this area, documented significant hydrocarbon impacts in this
same area and the relatively dilute wastewater should not have resulted in an increase in
concentrations such that the previously collected information would not be a valid representation

of current conditions.
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Section 3
Scope of Activities

3.1  Soil Boring, Monitoring Well Installation and Sample Collection

Pursuant to the approved Investigation Work Plans, 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 monitoring wells were installed at
the Aeration Basin (Figure 2) and the OAPIS (Figure 3).

As outlined in the Investigation Work Plans, there is the potential for constituents to have been
released to soils at known locations and therefore a judgmental sampling design was
implemented. Examples of these areas include documented spills that affected soils immediately
adjacent to the OAPIS.

3.1.1 SWMU No. 1 Aeration Basin

The scope of work for the investigation at the Aeration Basin included approximately 28 shallow
(i.e., 2-foot) soil borings spaced 50 feet apart around the perimeter of the Aeration Basin, with
each fifth boring extended at least 6 inches below the bottom of the berm material if the berm
material is deeper than 24 inches. In addition, eight deep soil borings were to be installed with
groundwater samples collected, as possible, from temporary well completions in each deep

boring.

Twenty eight shallow soil borings (SWMU 1-9 through SWMU 1- 23, SWMU 1-25 through
SWMU 1-36, and SWMU 1-39) were completed and each fifth boring was extended at least 6
inches below the bottom of the berm material where the berm material was deeper than 24
inches (Figure 2). Eight deep soil borings (SWMU 1-1 through SWMU 1-8) were installed
around the perimeter as required in the Investigation Work Plan and three additional deep soil
borings (SWMU 1-24, SWMU 1-37, and SWMU 1-38) were completed to the southwest and
west to facilitate lateral delineation. Based on observations of probable impacts at boring
SWMU 1-4, shallow borings SWMU 1-19, SWMU 1-20 (extended deeper), SWMU 1-21, SWMU
1-22, SWMU 1-23, and SWMU 1-39) were shifted to the west to better facilitate iateral
delineation on the west side of the Aeration Basin (Figure2). The installation of each boring is

discussed in more detail in Section 4.3.
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In addition to moving the specific borings discussed above, other deviations from the Investigation
Work Plan include the inability to extend some of the shallow borings with a hand auger to the
scheduled depth of two feet. The borings are discussed in detail in Section 4.3. Stiff clay with
gravel was encountered in these borings, which prevented advancement with a hand auger. An
attempt was made to loosen the compacted clay/gravel in advance of the hand auger using a
hammer and decontaminated screwdriver, but it was still not possible to reach the target depth of

two feet in all hand auger locations.

All eight of the scheduled deep soil borings (SWMU 1-1 through SWMU 1-8) were drilled to the
top of bedrock (i.e., the Petrified Forest Formation) and groundwater samples were collected from
temporary well completions in all but one of the borings. Soil boring SWMU 1-1 did not yield
water and boring SWMU 1-5 yielded only a small quantity of water, which limited the analyses that
could be performed (i.e., metals analyses were not conducted at SWMU 1-5). Low water yields
affected other temporary wells also, but metals and all other analyses were completed with the
exception that only total analyses were completed for the metals. Groundwater samples were
also collected from temporary well completions in two of the additional soil borings (SWMU 1-24
and SWMU 1-37).

3.1.2 SWMU No. 14 Oid API Separator

The scope of work for the OAPIS included nine soil borings installed to a minimum depth of ten
feet and if groundwater was encountered, then a groundwater sample was to be collected from
a temporary well completion. One of the soil borings on the north side of the benzene strippers
was to be completed as a permanent monitoring well. In addition, soil samples from depths of

0-0.5" and 1.5-2.0" were to be collected from 11 additional locations using a hand auger.

Three of the deep soil borings were not completed as scheduled. One boring that was to be
drilled beneath the center of the location of the benzene strippers could not be completed
because the benzene strippers were still in operation during the investigation; the strippers have
since been removed. Two of the planned deep borings (SWMU 14-5 and SWMU 14-8 located
on the north side and northwest corner of the OAPIS) had to be installed with a hand auger
instead of the hollow-stem auger (HSA) method due to access limitations with the drilting rig
(Figure 3). The location for the permanent well (OAP1S-1) was moved slightly to the south, to a
location just off the northwest corner of the benzene strippers. Four additional deep borings
(SWMU 14-6, SWMU 14-21, SWMU 14-22, and SWMU 14-23) and one hand auger location
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(SWMU14-24) were completed to help delineate the lateral extent to the east, south, and west
of the OAPIS.

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 Investigation Work Plans. The previously collected data provides valuable information on
the overall subsurface conditions, including hydrogeology and contaminant distribution within
groundwater. The data collected under this investigation supplements the historical
groundwater data and provides 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 locations and type of contaminants suspected or encountered. All
drill cuttings generated during the investigation at the Aeration Basin and the OAPIS were
collected and put into 55-gallon drums. A composite sample of all 10 drums was collected using
a decontaminated stainless steel spoon and sent to Hall Environmental Laboratory for waste
characterization analysis. The sample was analyzed for Reactivity, Corrosivity, and Ignitability
(RCI), RCRA 8 (TCLP) Metals, TCLP Volatiles (Method 1311 / 8260), TCLP Semi-volatiles
(Method 1311/ 8270), and Total Petroleum Hydrocarbon (TPH) (Method 8015B). The

Hall analytical report (# 1208B78) is indicated in Appendix E.

Based on the analysis, ten non-hazardous/non-regulated drums (2.7 cubic yards) were shipped
off-site to Advanced Chemical Treatment Facility for disposal. All purge water and
decontamination water was collected in 55-gallon drums and disposed in the refinery

wastewater system located upstream of the AP| Separator.

3.4 Surveys

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 monitoring well location was

subsequently surveyed by a registered surveyor.
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The horizontal coordinates, the top of the monitoring well casing, and the ground surface at the
monitoring well location were determined by a registered New Mexico professional land
surveyor in accordance with the State Plane Coordinate System (NMSA 1978 47-1-49-56 (Repl.
Pamp. 1993)). The surveys were conducted in accordance with Sections 500.1 through 500.12
of the Regulations and Rules of the Board of Registration for Professional Engineers and

Surveyors Minimum Standards for Surveying in New Mexico.
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Section 4
Field Investigation Results

This section provides a summary of the surface and subsurface conditions at the refinery,
including the area near SWMUs No. 1 and 14. A discussion is included on the installation of soil
borings, field screening of soils, and collection of soil samples for analysis. This is followed by a
description of the installation of permanent and temporary well completions and the collection of
groundwater samples.

4.1 Surface Conditions

A topographic map of the area near the Aeration Basin and OAPIS is included as Figure 4.
Local site topographic features include high ground in the southeast gradually decreasing to a
lowland fluvial plain the northwest. Elevations on the refinery property range from 7,040 feet to
6,860 feet. The area of the site near the Aeration Basin and the OAPIS is at an approximate

elevation of 6,910 feet above mean sea level (msl).

The soils in the immediate vicinity of the Aeration Basin include two soil types. The McKinley
County soil survey indicates that the soil type changes near the midline across the aeration
lagoons. Surface soils from the northern section of the aeration lagoons and evaporation ponds
are primarily Rehobeth silty clay loam (USDA, 2005). Rehobeth soil properties inciude a pH
ranging from 8 to 9 standard units and salinity (naturally occurring) typically measuring up to
approximately 8 mmhos/cm. The Rehobeth soils are described as having a geomorphic position
“within flood plains and stream terraces on valley floors.” The parent material is described as
“stream alluvium derived from gypsiferous shale.” The permeability is “slow” (0.06 in/hr). The

typical profile is as follows:

A (mineral horizon) — 0 to 2 inches; silty clay loam

Bw (B soil horizon, color or structure, but little illuvial accumulation) — 2 to 5 inches; silty
clay loam

Bss (B soil horizon, alluvial accumulation) — 5 to 12 inches; clay
Bssny1 (B soil horizon, alluvial accumulation, sodium, gypsum) —12 to 18 inches; clay
Bssny2 (B soil horizon, alluvial accumulation, sodium, gypsum) —18 to 32 inches; clay

Bssny3 (B soil horizon, alluvial accumulation, sodium, gypsum) — 32 to 80 inches; clay

The southern end of the aeration lagoons and the OAPIS are mapped as being constructed

within the bordering Simitarg-Celavar sandy loams. Simitarq soils have nearly neutral pH
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values ranging from 7.2 to 7.4 standard units. The geomorphic position is described as
“summits on mesas and dipslopes on cuestas”, with a parent material of eolian material and
slope alluvium over residuum derived from sandstone. The permeability is described as

moderate (0.6 in/hour). The “typical profile” is as follows:

Oi (organic soil horizon, slightly decomposed)—a0 to 1 inches;
A (mineral soil horizon) —1 to 2 inches; sandy loam
Bt (B soil horizon, argillic) — 2 to 11 inches; sandy clay loam

Btk1(B soil horizon, argillic, accumulation of calcium carbonate) — 11 to 27 inches;
sandy clay loam

Btk2(B soil horizon, argillic, accumulation of calcium carbonate) —2 7 to 31 inches;
sandy clay loam

R (bedrock) — 31 inches; sandstone bedrock

Regional surface water features include the refinery evaporation ponds and several small ponds
(one cattle water pond and two small unnamed spring-fed ponds). Average annual rainfall is
less than 10 inches per year, thus there are not many natural surface water bodies in this area.
The site is located in the Rio Puerco valley, north of the Zuni Uplift with overland flows directed
northward to the tributaries of the Rio Puerco river. The Rio Puerco river continues to the east
to the confluence with the Rio Grande river. The South Fork of the Rio Puerco river is

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

There is very little vegetation throughout the area surrounding the Aeration Basin and OAPIS,
with most surfaces composed of nearly bare dirt, gravel, concrete, or asphalt. The area

between the refinery and the Rio Puerco River does have limited vegetation.

4.2 Subsurface Conditions

An underground pipeline is present in the western side of the Aeration Basin, which could act as
a preferential pathway for contaminant migration to the west; however, it reaches the land
surface only a short distance west of the Aeration Basin (Figure 2). Most of the other pipelines
near the Aeration Basin and OAPIS are above ground but there are two (inlet and outlet)

underground lines buried at a shallow depth near the OAPIS as indicated on Figure 3.

4.2.1 Geology

The shallow subsurface geology consists of fluvial and alluvial deposits comprised of clay and
silt with minor inter-bedded sand layers, which overlie mudstone bedrock. These deposits are

described in more detail below in descending order.
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The Quaternary alluvium, which occurs at the land surface in the area of the Aeration Basin and
OAPIS, is mapped regionally as a narrow band trending west-northwest and running just north
of 1-40 (Figure 5). The Quaternary alluvium is thought to be the parent material of the Rehobeth
soils discussed above in Section 4.1. Two cross sections of the shallow subsurface in the
immediate vicinity of the Aeration Basin and OAPIS are included as Figures 7 and Figure 8. As
shown on the cross sections, the predominant lithology is silty clay with minor amounts of sand
in varying proportions. Thin clayey sand lenses up to three to five feet in thickness are
observed in the soil borings completed near the Aeration Basin and OAPIS, but the lenses are
discontinuous. An isopach map of higher permeable materials (e.g., sand and gravel) was
prepared for the sediments that immediately overlie the bedrock to determine if there is a
laterally continuous layer of permeable materials present capable of transmitting groundwater
and potential contaminants away from the Aeration Basin and/or OAPIS (Figure 9). As shown
on the isopach map, there is not a laterally continuous layer of higher permeable materials
present on top of the bedrock surface in the immediate vicinity of the Aeration Basin and the
OAPIS. This is in contrast to the area further northwest near the Land Treatment Unit (LTU)
where a sand layer up to 10 to 15 feet thick has been identified immediately overlying the
bedrock (Precision Engineering, 1996). In the area of the LTU, a second sand layer up to 10
feet thick has also been identified, which is separated from the lower sand by a clay layer of 5 to
10 feet in the southern portion of the LTU. As shown on Figure 6 (Cross Section A-A’), these
two sand bodies occur at a significantly lower elevation than the thin sand intervals identified

near the Aeration Basin and OAPIS and do not appear to be stratigraphically equivalent.

A paleotopographic map, which is based on the current elevation of the top of the bedrock, was
prepared to facilitate the evaluation of the deposition of the Quaternary alluvium (Figure 10).
The surface of the bedrock slopes to the west and appears to be fairly uniform beneath the
Aeration Basin. There is a significant depression of the surface elevation closer to the OAPIS
as indicated in boring SWMU 14-1 and a second depressed area, possibly to a lesser extent,
near the northwest corner of the Aeration Basin (boring SWMU 1-24). There is no obvious
correlation between the surface of the bedrock and the presence of higher permeable materials

in the overlying alluvium based on the available information.

Subcropping beneath the Quaternary alluvium is the Triassic Chinle Group, which is most likely
the parent material of the Simitarq soils described above in Section 4.1 (Figure 5). The
stratigraphy of the Chinle Group was described in detail for the nearby Fort Wingate quadrangle
by Lucas et al, 1997. The Painted Desert Member of the Petrified Forest Formation is the
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uppermost member of the Chinle Group present in the area of the refinery. The Painted Desert
Member is described as reddish-brown and grayish red mudstone with minor beds of resistant,
laminated or crossbedded, litharenite. This is consistent with the bedrock encountered at the
refinery, as depicted on cross sections A-A’, B-B', and C-C’ (Figures 6, 7 and 8). Beneath the
Painted Desert Member is the Sonsela Member, which is described by Lucas et al (1997) as
gray to yellowish-brown, fine-grained to conglomeratic, crossbedded sandstone. The base of
the Sonsela Member is recognized as a basin wide unconformity, which was termed the Tr-4
unconformity (Heckert and Lucas, 1996). The Blue Mesa Member, which underlies the Sonsela
Member, is the lowest member of the Petrified Forest Formation and the lowest mappable unit
shown on cross section A-A’ (Figure 6). The Blue Mesa Member is described as mostly purple

and greenish-gray mudstone.

4.2.2 Hydrogeology

As discussed above in Section 2.1.3, previous investigations of the occurrence of shallow
groundwater near the Aeration Basin identified various groundwater-bearing units where more
permeable horizons (e.g., clayey sand/sandy clay) are present within the generally low
permeability deposits of the Quaternary alluvium. Generally, the potentiometric surface of the
shallow groundwater in monitoring wells at the refinery follows the land surface (Figure 11). The
presence of shallow groundwater in the area of the Aeration Basin and OAPIS appears to be
associated with fluids managed in these two SWMUs. All of the deeper soil borings immediately
surrounding the Aeration Basin encountered saturation or at least moist conditions where more
permeable horizons (e.g., clayey sand) were present at elevations at or below the water levels
in the Aeration Basin (Figure 7). Saturation was not encountered in similarly permeable soils at
elevations above the water levels in the Aeration Basin, nor are any of the measured water
levels in the shallow wells above the water levels in the Aeration Basin. Saturation was not
encountered in borings (e.g., SWMU 14-1, SWMU 14-6, SWMU 14-7, SWMU 1-20, and SWMU
1-38) located further away from the Aeration Basin and OAPIS, with the exception of boring
SWMU 14-23. There was an indication of saturation within a sandy clay interval in SWMU 14-
23; however, no water was produced from a temporary well completion installed in the soil
boring. In addition, as discussed above in Section 2.1.3, there have been low concentrations of
constituents reported in shallow groundwater from samples collected nearby the Aeration Basin
and OAPIS that have also been detected in water and sediment samples coliected from the
Aeration Basin. All of the evidence points to the Aeration Basin in particular as a source of

recharge to the discontinuous permeable zones (e.g., clayey sand) that have been identified in
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borings adjacent to the Aeration Basin. These saturated intervals produce very little water.
Temporary well completions were installed in soil borings SWMU 1-2, SWMU 1-3, SWMU 1-4,
SWMU 1-5, SWMU 1-6, SWMU 1-7, SWMU 1-8, SWMU 1-24, and SWMU 14-3. In every case,
it was difficult to obtain sufficient volumes of water to complete scheduled sample collection
activities and at SWMU 1-5, there was not a sufficient volume of water to allow analyses for all

analytes.

The diverse properties and complex, irregular stratigraphy of the Quaternary alluvium across the
refinery cause a wide range of hydraulic conductivity ranging from less than 102 cm/sec for
gravel like sands immediately overlying the Painted Desert Formation to 10® cm/sec in the clay
soils located near the surface (Western Refining, 2009). Permeability tests performed on the
Quaternary alluvium beneath the nearby LTU indicated an average permeability of 1.9E-05
cm/sec (Appendix C). Permeability tests performed on soils in the area of the firewater pond

indicated an average permeability of 1.1E-07 cm/sec (Appendix C).

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

alluvium.

The Sonsela Member is identified as the uppermost aquifer for RCRA monitoring purposes at
the LTU because the overlying groundwater bearing units are not capable of supplying sufficient
quantities of groundwater to meet the definitions of an aquifer. Wells completed in a thinner
permeable sandstone layer within the Painted Desert Member are also monitored near the LTU
as a potential early warning network. The Sonsela’s highest point occurs southeast of the site
and slopes downward to the northwest as it passes under the refinery. The Sonsela Member
forms a water-bearing reservoir with artesian conditions throughout the central and western
portions of the refinery property (Western, 2009). Aquifer test of the Sonsela Member conducted

northeast of Prewitt indicated a transmissivity of greater than 100 ft/day (Stone and others,
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1983). Yield tests conducted at the site have shown a much lower hydraulic conductivity of 0.34
ft/day (1.2E-04 cm/sec) (Appendix C).

4.3 Exploratory Drilling Investigations, Soil Sampling and Boring Abandonment

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

methods for detection of surface and subsurface impacts in soils.

4.3.1 Aeration Basin Soil Investigation

The deeper soil borings (i.e., those scheduled to penetrate deeper than two feet) were drilled
using the hollow-stem auger (HSA) method and a general description of the exploratory drilling
activities is as follows. The drilling equipment was decontaminated between each borehole, as
described in Appendix B. All deep soil borings were drilled to the top of saturation and extended
deeper if multiple zones of saturation were encountered to reach the sand layer identified in
GWM-1 at a depth of 21.5 feet, which lies on top of the Petrified Forest Formation (i.e.,
bedrock). All of the originally scheduled deep soil borings (i.e., SWMU 1-1 through SWMU 1-8)
and three additional deep borings (SMWU 1-20, SWMU 1-37, and SWMU 1-38) reached the top
of bedrock. One additional deep soil boring (SWMU 1-24) did not reach bedrock but was
terminated after drilling to a depth of 34 feet with steadily decreasing signs of potential impacts

based on field screening and penetrating six feet below the bottom of saturation.

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

e 0-6" (at soil borings with evidence of significant impacts near the land surface and
all hand auger locations);

o 18-24" (at soil borings with evidence of significant impacts near the land surface
and all hand auger locations, except where refusal was reached at a shallower
depth);

e > 24’ (from the interval in each soil boring with the greatest apparent degree of
contamination, based on field observations and field screening);

¢ From a one-foot interval, which lies approximately five feet below the bottom of the
Aeration Basin (all deep soil borings);

e From the bottom of each borehole (all soil borings);
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e From the 6" interval at the top of saturation (all borings that encountered saturated
soils) and

¢ Many additional soil samples were collected from:
- zones that are sandy or silty;

- intervals with apparent impacts based on field screening in addition to the
interval with the greatest apparent impacts; and

- in borings with multiple saturated intervals, soils samples were collected from
each discrete saturated interval.
The installation of soil borings and collection of soil samples is discussed below in numerical
order for the samples collected near the Aeration Basin. A description of the field screening and
soil sampling procedures are presented in Appendix B — Field Methods. Copies of the boring
logs are provided in Appendix D. In addition to being included on the soil boring logs, the soil
vapor (i.e., headspace) screening results are summarized in Table 3. The locations of the soil

borings appear on Figure 2.

SWMU 1-1

On October 5, 2012 the drilling rig was set up on location SWMU 1-1. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples
were collected from 2 - 4 feet, 10 - 12 feet and 13 - 14 feet bgl. Petroleum hydrocarbon odor
and elevated photoionization detector (PID) readings were observed from 2 - 14 feet bgl.

Discoloration (i.e., black staining) was observed from 2 - 4 feet bgl.

The lithology encountered consisted of surficial silty clay fill from O - 4 feet bgl. There was no
recovery in the interval from 4 - 6 feet bgl. Soft, low plastic clay was encountered from 6 - 8 feet
bgl. A very stiff, high plastic clay was encountered from 8 - 13 feet bgl. A very dense, dry, gray
sandstone (Chinle Group- Painted Desert Member) was encountered from 13 - 14 feet bgl. The
sampling terminated at 14 feet bgl. A temporary PVC well was installed with the screened
interval ranging from 3 to 8 feet. No groundwater was detected in the temporary well. On
October 9, 2012 the well was removed, the borehole was re-reamed and a temporary PVC well
was reset with 10 feet of screen set from 2 - 12 feet. No groundwater was detected in the well.

The well was pulled and the borehole was grouted on October 11, 2012,

22



SWMU 1-2

On October 2, 2012 the drilling rig was set up on location SWMU 1-2. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were
collected from 6 - 8 feet bgl, 10 - 11 feet bgl, 14 - 16 feet bgl, 17 - 17.25 feet bgl and 19.5 - 20
feet bgl. No odors were evident from 0 - 16 feet bgl. Petroleum hydrocarbon odors were
evident from 16 - 19.5 feet bgl. The highest PID reading (7.2 ppm) was observed from 17 -
17.25 feet bgl.

The lithology encountered consisted of surficial silty clay from O - 8 feet bgl. There was no
recovery in the interval from 8 - 10 feet bgl, (the empty sampling spoon was dripping with
water). Saturated, fine grain clayey sand was encountered from 10 - 11.5 feet bgl. Moderate to
low plastic clay was encountered from 11.5 - 12 feet bgl. Reddish brown, high plastic, firm clay
was encountered from 12 - 14 feet bgl. A saturated, fine grain, clayey sand was encountered
from 14 - 16 feet bgl. High plastic, firm, brown clay was encountered from 16 - 19.5 feet bgl.
Two saturated, clayey sand seams were observed within the clay at 17 - 17.25 feet bgl and
18.50 - 18.75 feet bgl. A dense, dry, gray/reddish brown mudstone /sandstone (Painted Desert
Member of Petrified Forest Formation) was encountered from 19.5 - 20 feet bgl. The sampling
terminated at 20 feet bgl. A groundwater sample was collected from within the augers and the

borehole was grouted.

SWMU 1-3

On October 2, 2012 the drilling rig was set up on location SWMU 1-3. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil sampies were
collected from 2 - 4 feet bgl, 10 - 11 feet bgl, 11 - 11.25 feet bgl, 18.5 - 19.25 feet bgl and 19.5 -
20 feet bgl. No petroleum hydrocarbon odors were evident in the samples collected from
SWMU 1-3. The highest PID reading (21.3 ppm) was observed from 2 - 4 feet bgl.

The lithology encountered consisted of surficial silty clay from 0 - 11 feet bgl. A saturated,
clayey sand seam was encountered from 11 - 11.25 feet bgl. High plastic, firm, reddish brown
clay was encountered from 11.25 - 17 feet bgl. A damp to saturated, sandy clay / clayey sand
was encountered from 17 - 19.5 feet bgl. A very dense, dry, reddish brown mudstone (Painted
Desert Member of Petrified Forest Formation) was encountered from 19.5 - 20 feet bgl. The
sampling terminated at 20 feet bgl. A temporary well was installed at this location with the
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screened interval ranging from 15 - 20 feet bgl. A groundwater sample was collected on
October 3, 2012. The well was pulled and the borehole was grouted.

SWMU 1-4

On October 3, 2012 the drilling rig was set up on location SWMU 1-4. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were
collected from 8 - 10 feet bgi, 10 - 12 feet bgl (duplicate), 17 - 18 feet bgl, and 23 - 24 feet bg|.
No petroleum hydrocarbon odors were evident in the samples collected from 0 - 14 feet bgl.
Petroleum hydrocarbon odors were evident in the samples collected from 16 - 23 feet bgl. The

highest PID reading (16.4 ppm) was observed from 17 - 18 feet bgl.

The lithology encountered consisted of surficial silty clay from 0 - 10 feet bgl. A moist to
saturated, clayey sand seam was encountered from 10 - 12 feet bgl. Silty clay was encountered
from 12 - 14 feet bgl. There was no recovery in the interval from 14 - 16 feet bgl. Silty clay with
black staining was encountered from 16 - 17 feet bgl. Moist to saturated sandy clay / clayey
sand was encountered from 17 - 20 feet bgl. High plastic, reddish brown clay was encountered
from 20 - 23 feet bgl. A dry, reddish brown / gray mudstone (Painted Desert Member of
Petrified Forest Formation) was encountered from 23 - 24 feet bgl. The sampling terminated at
24 feet bgl. A temporary well was installed at this location with the screened interval ranging
from 16 - 21 feet bgl. A groundwater sample (volatiles and semi-volatiles) was collected on
October 4, 2012. A groundwater sample (metals) was collected on October 5, 2012. The well

was pulled and the borehole was grouted.

SWMU 1-5

On October 3, 2012 the drilling rig was set up on location SWMU 1-5. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Six soil samples were
coliected from 10 - 12 feet bgl, 14 - 16 feet bgl, 16 - 18 feet bgl, 24 - 25 feet bg|, 26 - 27 feet bgl
and 27 - 28 feet bgl. No petroleum hydrocarbon odors were evident in the samples collected
from SWMU 1-5. The highest PID reading (16.1 ppm) was observed from 16 - 18 feet bgl.

The lithology encountered consisted of surficial silty clay from 0 - 10 feet bgl. Clayey sand / silty
clay / sandy clay was encountered from 10 - 16 feet bgl. A low plastic, gravelly clay was
encountered from 16 - 26 feet bgl. Saturated, clayey sand was encountered from 26 - 27 feet
bgl. A very dense, dry, gray, weathered mudstone (Painted Desert Member of Petrified Forest

Formation) was encountered from 27 - 28 feet bgl. The sampling terminated at 28 feet bgl. A
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temporary well was installed on October 4, 2012 at this location with the screened interval
ranging from 23 - 28 feet bgl. A groundwater sample (volatiles and semi-volatiles) was collected

on October 5, 2012. The well was pulled and the borehole was grouted.

SWMU 1-6

On October 4, 2012 the drilling rig was set up on location SWMU 1-6. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Six soil samples were
collected from 2 - 4 feet bgl (duplicate), 4 - 6 feet bgl, 7.5 - 8 feet bgl, 10 - 11 feet bgl and 11 -
12 feet bgl. No petroleum hydrocarbon odors were evident in the samples collected from
SWMU 1-6. The highest PID reading (37.5 ppm) was observed from 2 - 4 feet bgl.

The lithology encountered consisted of surficial silty clay / gravel from O - 4 feet bgl. Saturated
clayey sand was encountered from 4 - 7.5 feet bgl. Silty clay was encountered from 7.5 - 9 feet
bgl. Saturated clayey sand was encountered from 9 - 11 feet bgl. A very dense, dry, reddish
brown and gray mudstone (Painted Desert Member of Petrified Forest Formation) was
encountered from 11 - 12 feet bgl. The sampling terminated at 12 feet bgl. A temporary well
was installed with the screened interval ranging from 7 - 12 feet bgl. A groundwater sample was

collected. The well was pulled and the borehole was grouted on October 5, 2012.

SWMU 1-7

On October 4, 2012 the drilling rig was set up on location SWMU 1-7. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples
were collected from 12 - 14 feet bgl, 14 - 16 feet bgl, and 16 - 18 feet bgl. No petroleum
hydrocarbon odors were evident in the samples collected from SWMU 1-7. The highest PID
reading (7.6 ppm) was observed from 0 - 2 feet bgl.

The lithology encountered consisted of surficial silty clay from 0 - 12 feet bgl. High plastic clay
with saturated clayey sand seams was encountered from 12 - 16 feet bgl. A very dense, dry,
reddish brown and gray clay / mudstone (Painted Desert Member of Petrified Forest Formation)
was encountered from 16 - 18 feet bgl. The sampling terminated at 18 feet bgl. A temporary
well was installed with the screened interval ranging from 13 - 18 feet bgl. A groundwater

sample was collected. The well was pulled and the borehole was grouted on October 5, 2012.
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SWMU 1-8

On October 5, 2012 the drilling rig was set up on location SWMU 1-8. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Six soil samples were
collected from 4 - 6 feet bgl, 10 - 12 feet bgl, 12 - 14 feet bgl, 16 - 18 feet bgl (duplicate) and 19
- 20 feet bgl. Petroleum hydrocarbon odors were evident in the samples collected from 4 - 6
feet bgl and 12 - 19 feet bgl. The highest PID reading (161 ppm) was observed from 12 - 14
feet bgl.

The lithology encountered consisted of surficial silty clay fill from 0 - 4 feet bgl. Saturated clayey
sand was encountered from 4 - 6 feet bgl. Silty clay was encountered from 6 - 13 feet bgl.
Saturated clayey sand was encountered from 13 - 19 feet bgl. A very dense, dry to damp,
reddish brown / gray mudstone (Painted Desert Member of Petrified Forest Formation) was
encountered from 19 - 20 feet bgl. The sampling terminated at 20 feet bgl. A temporary well
was installed with the screened interval ranging from 13 - 18 feet bgl. A groundwater sample

was collected. The well was pulled and the borehole was grouted on October 5, 2012.

SWMU 1-9

On October 15, 2012 location SWMU 1-9 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and 1.5 -
2 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from SWMU
1-9. The highest PID reading (7.0 ppm) was observed from 1.5 - 2 feet bgl. The lithology
encountered consisted of surficial silty clay / gravel fill from 0 - 0.5 feet bgl. Silty sand fill was
encountered from 0.5 - 1.5 feet bgl. The boring was terminated in silty clay encountered from

1.5 - 2 feet bgl. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-10

On October 15, 2012 location SWMU 1-10 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-10. The highest PID reading (10.1 ppm) was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of surficial silty clay / gravel fill from 0 - 0.5 feet bgl. Silty sand
fill was encountered from 0.5 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not

used for laboratory analyses were placed back in the borehole.
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SWMU 1-11

On October 15, 2012 location SWMU 1-11 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-11. The highest PID reading (38.9 ppm) was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of surficial silty clay / gravel fill from O - 2 feet bgl. The boring
was terminated at 2 feet bgl. Soils not used for laboratory analyses were placed back in the
borehole.

SWMU 1-12

On October 15, 2012 location SWMU 1-12 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
0.5 - 1 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-12. The highest PID reading (63 ppm) was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of surficial silty clay / gravel fill from O - 1 feet bgl. The boring
was terminated at 1 feet bgl due to refusal in gravel. Soils not used for laboratory analyses

were placed back in the borehole.

SWMU 1-13

On October 12, 2012 the drilling rig was set up on location SWMU 1-13. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bg|, 2 - 4 feet bgl, and 4 - 6 feet bgl (duplicate). No
petroleum hydrocarbon odors were evident in the samples collected from SWMU 1-13. The
highest PID reading (35.7 ppm) was observed from 2 - 4 feet bgl. The lithology encountered
consisted of surficial silty clay fill from 0 - 6 feet bgl. The borehole was plugged with bentonite
chips.

SWMU 1-14

On October 15, 2012 location SWMU 1-14 was sampled using a hand auger. The samples
were collected from the auger bucket. Three soit samples were collected from 0 - 0.5 feet bgl|
and 1.5 - 2 feet bgl (duplicate). Petroleum hydrocarbon odors were not evident in the samples
collected from SWMU 1-14. The highest PID reading (5.7 ppm) was observed from 0 - 0.5 feet
bgl. The lithology encountered consisted of surficial silty clay / gravel fill from 0 - 1 feet bgl and
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clay fill from 1 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not used for

laboratory analyses were placed back in the borehole.

SWMU 1-15

On October 15, 2012 location SWMU 1-15 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-15. The highest PID reading (9.3 ppm) was observed from 1.5 - 2 feet bgl. The
lithology encountered consisted of surficial silt / silty clay fill from 0 - 1 feet bgl and clay fill from

1 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not used for laboratory analyses

were placed back in the borehole.

SWMU 1-16

On October 15, 2012 location SWMU 1-16 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-16. The highest PID reading (7.7 ppm) was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of surficial silt / gravel fill from 0 - 1 feet bgl and silty clay /
gravel fill from 1 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not used for

laboratory analyses were placed back in the borehole.

SWMU 1-17

On October 15, 2012 location SWMU 1-17 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1 - 1.5 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-17. The highest PID reading (9.5 ppm) was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of surficial silt / gravel filt from 0 - 0.5 feet bgl and silty clay fill
from 0.5 - 1.5 feet bgl. The boring was terminated at 1.5 feet bgl due to refusal in gravel. Soils

not used for laboratory analyses were placed back in the borehole.

SWMU 1-18

On October 16, 2012 location SWMU 1-18 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1 - 1.5 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
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SWMU 1-18. The highest PID reading (8.2 ppm) was observed from O - 0.5 feet bgl. The
lithology encountered consisted of surficial silt / gravel fill from 0 - 0.5 feet bgl and silty clay fill
from 0.5 - 1.5 feet bgl. The boring was terminated at 1.5 feet bgl due to refusal in gravel. Soils

not used for laboratory analyses were placed back in the borehole.

SWMU 1-19

On October 16, 2012 location SWMU 1-19 was sampled using a hand auger. The samples
were collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.
Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-19. The
PID reading (4.1 ppm) was observed from 0 - 0.5 feet bgl. The lithology encountered consisted
of surficial silt from 0 - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to refusal in

gravel. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-20

On October 11, 2012 the drilling rig was set up on location SWMU 1-20, which was an
additional location selected west of the Aeration Basin to help define the lateral extent of
potential impacts observed in SWMU 1-4. Sample collection was accomplished using the HSA
drilling method and split spoon samplers. Five soil samples were collected from 0 - 0.5 feet bgl
(duplicate), 1.5 - 2 feet bgl, 4 - 6 feet bgl, and 10 - 12 feet bgl (duplicate). No petroleum
hydrocarbon odors were evident in the samples collected from SWMU 1-20. The highest PID
reading (21.7 ppm) was observed from 0 - 2 feet bgl. The lithology encountered consisted of silt
/ silty clay from O - 2 feet bgl. Silty clay was encountered from 2 - 10 feet bgl. A very dense,
dry to damp, reddish brown mudstone (Painted Desert Member of Petrified Forest Formation)
was encountered from 10 - 12 feet bgl. The sampling terminated at 12 feet bgl. The borehole

was plugged with bentonite chips.

SWMU 1-21

On October 16, 2012 location SWMU 1-21, which was shifted west of the its original location,
was sampled with a hand auger. The samples were collected from the auger bucket. Two soil
samples were collected from 0 - 0.5 feet bgl (duplicate). Petroleum hydrocarbon odors were not
evident in the samples collected from SWMU 1-21. A PID reading of 1.4 ppm was observed
from 0 - 0.5 feet bgl. The lithology encountered consisted of silt from 0 - 0.5 feet bgl. The
boring was terminated at 0.5 feet bgl due to refusal in gravel. Soils not used for laboratory

analyses were placed back in the borehole.
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SWMU 1-22

On October 16, 2012 location SWMU 1-22, which was shifted west of its original location, was
sampled using a hand auger. The samples were collected from the auger bucket. Two soil
samples were collected from 0 - 0.5 feet bgl and 1.5 - 2 feet bgl. Petroleum hydrocarbon odors
were not evident in the samples collected from SWMU 1-22. The highest PID reading (6.8 ppm)
was observed from 1.5 - 2 feet bgl. The lithology encountered consisted of silt from 0 - 0.5 feet
bgl and silty clay from 0.5 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not used
for laboratory analyses were placed back in the borehole.

SWMU 1-23

On October 16, 2012 location SWMU 1-23 was sampled using a hand auger. This boring was
moved west of its original location due to earlier field indications of potential impacts at SWMU
1-4 and SWMU 1-24. The samples were collected from the auger bucket. One soil sample was
collected from 0 - 0.5 feet bgl. Petroleum hydrocarbon odors were not evident in the samples
collected from SWMU 1-23. The PID reading (3.7 ppm) was observed from 0 - 0.5 feet bgl.
The lithology encountered consisted of silt /gravel from 0 - 0.5 feet bgl. The boring was
terminated at 0.5 feet bgl due to refusal in gravel. Soils not used for laboratory analyses were

placed back in the borehole.

SWMU 1-24

On October 8, 2012 the drilling rig was set up on location SWMU 1-24. This location was an
additional deep boring installed between SWMU 1-4 to the south and SWMU 1-5 to the north to
better define potential impacts in this area. Sample collection was accomplished using the HSA
drilling method and split spoon samplers. Seven soil samples were collected from 0 - 0.5 feet
bgl (duplicate), 1.5 - 2 feet bgl, 10.5 - 11.5 feet bgl, 16 - 18 feet bgl, 24 - 26 feet bgl and 32 - 34
feet bgl. Petroleum hydrocarbon odors were evident in the samples collected from 18 - 32 feet

bgl. The highest PID reading (28 ppm) was observed from 16 - 18 feet bgl.

The lithology encountered consisted of surficial silty clay fill from 0 - 16 feet bgl. Damp, clayey
sand was encountered within the silty clay at the 10.5 - 11.5 feet bgl interval. Sandy clay /
clayey sand was encountered from 16 - 20 feet bgl. Clayey silt was encountered from 20 - 24
feet bgl. The interval from 24 - 28 feet contained clayey silt and sand and was observed to be
saturated to very moist. Black discoloration (possible staining from petroleum hydrocarbons)

was also observed from 20 to 34 feet bgl. Damp, very dense clayey sand / gravel was

30



encountered from 30 - 34 feet bgl. The sampling terminated at 34 feet bgl. A temporary well
was installed on October 9, 2012 with the screened interval ranging from 16 - 26 feet bgl. A
groundwater sample was collected on October 10, 2012. The well was pulled and the borehole

was grouted on October 11, 2012.

SWMU 1-25

On October 16, 2012 location SWMU 1-25 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
0.5 - 1 feet bgl. Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-25. The highest PID reading (4.7 ppm) was observed from 0.5 - 1 feet bgl. The
lithology encountered consisted of sand / gravel fill from 0 - 1 feet bgl. The boring was
terminated at 1 feet bgl due to refusal in gravel. Soils not used for laboratory analyses were
placed back in the borehole.

SWMU 1-26

On October 16, 2012 location SWMU 1-26 was sampled using a hand auger. The samples
were collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.
Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-26. A
PID reading of 6.5 ppm was observed from 0 - 0.5 feet bgl. The lithology encountered consisted
of silty clay / gravel from 0 - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to

refusal in gravel. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-27

On October 12, 2012 the drilling rig was set up on location SWMU 1-27. This location was
originally to be completed with a hand auger, but the drilling rig was used to allow deeper
penetration to help define any potential impacts observed in boring SWMU 1-6. Sample
collection was accomplished using the HSA drilling method and split spoon samplers. Two soil
samples were collected from 0 - 0.5 feet bgl and 1.5 - 2 feet bgl. No petroleum hydrocarbon
odors were evident in the samples collected from SWMU 1-27. The highest PID reading (18.2
ppm) was observed from 2 - 4 feet bgl. The lithology encountered consisted of silty clay fill from
0 - 4 feet bgl. The sampling terminated at 4 feet bgl. The borehole was plugged with bentonite
chips.

31



SWMU 1-28

On October 12, 2012 the drilling rig was set up on location SWMU 1-28. This location was
originally to be completed with a hand auger, but the drilling rig was used to allow deeper
penetration to help define any potential impacts observed in boring SWMU 1-6. Sample
collection was accomplished using the HSA drilling method and split spoon sampiers. Three
soil samples were collected from 0 - 0.5 feet bgl and 1.5 - 2 feet bgl (duplicate). No petroleum
hydrocarbon odors were evident in the samples collected from SWMU 1-28. The highest PID
reading (4.8 ppm) was observed from 2 - 4 feet bgl. The lithology encountered consisted of silty
clay fill from 0 - 2 feet bgl and clayey gravelly sand from 2 - 4 feet bgl. The sampling terminated
at 4 feet bgl. The borehole was plugged with bentonite chips.

SWMU 1-29

On October 16, 2012 location SWMU 1-29 was sampled using a hand auger. The samples
were collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.
Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-29. A
PID reading of 3.6 ppm was observed from O - 0.5 feet bgl. The lithology encountered consisted
of silty clay / gravel from O - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to

refusal in gravel. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-30

On October 12, 2012 the drilling rig was set up on location SWMU 1-30. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples
were collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, and 4 - 6 feet bgl. No petroleum
hydrocarbon odors were evident in the samples collected from SWMU 1-30. The highest PID
reading (6.7 ppm) was observed from 4 - 6 feet bgl. The lithology encountered consisted of silty
clay fill from 0O - 4 feet bgl and clayey sand from 4 - 6 feet bgl. The sampling terminated at 6 feet
bgl. The borehole was plugged with bentonite chips.

SWMU 1-31

On October 16, 2012 location SWMU 1-31 was sampled using a hand auger. The samples
were collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.
Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-31. A

PID reading of 3.9 ppm was observed from O - 0.5 feet bgl. The lithology encountered consisted

32



of silty clay / gravel from 0 - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to

refusal in gravel. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-32

On October 16, 2012 location SWMU 1-32 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl
(duplicate). Petroleum hydrocarbon odors were not evident in the samples collected from
SWMU 1-32. A PID reading of 0.7 ppm was observed from 0 - 0.5 feet bgl. The lithology
encountered consisted of silty clay / gravel from 0 - 0.5 feet bgl. The boring was terminated at
0.5 feet bgl due to refusal in gravel. Soils not used for laboratory analyses were placed back in

the borehole.

SWMU 1-33

On October 16, 2012 location SWMU 1-33 was sampled. Sample collection was accomplished
using a hand auger. The samples were collected from the auger bucket. One soil sample was
collected from O - 0.5 feet bgl. Petroleum hydrocarbon odors were not evident in the samples
collected from SWMU 1-33. A PID reading of 3.1 ppm was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of silty clay / gravel from 0 - 0.5 feet bgl. The boring was
terminated at 0.5 feet bgl due to refusal in gravel. Soils not used for laboratory analyses were

placed back in the borehole.

SWMU 1-34

On October 16, 2012 location SWMU 1-34 was sampled using a hand auger. The samples
were collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.
Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-34. A
PID reading of 3.2 ppm was observed from 0 - 0.5 feet bgl. The lithology encountered consisted
of silty clay / gravel from 0 - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to

refusal in gravel. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-35

On October 12, 2012 the drilling rig was set up on location SWMU 1-35. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples
were collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, and 4 - 6 feet bgl. No petroleum
hydrocarbon odors were evident in the samples collected from SWMU 1-35. The highest PID
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reading (4.7 ppm) was observed from 2 - 4 feet bgl. The lithology encountered consisted of silty
clay fill from O - 4 feet bgl and silty clay / clayey silt from 4 - 6 feet bgl. The sampling terminated
at 6 feet bgl. The borehole was plugged with bentonite chips.

SWMU 1-36

On October 16, 2012 location SWMU 1-36 was sampled using a hand auger. The sample was
collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.

Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-36. A
PID reading of 1.9 ppm was observed from 0 - 0.5 feet bgl. The lithology encountered consisted
of silty clay / gravel from O - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to

refusal in gravel. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 1-37

On October 10, 2012 the drilling rig was set up on location SWMU 1-37. This was an additional
deep boring installed southwest of boring SWMU 1-2. Sample collection was accomplished
using the HSA drilling method and split spoon samplers. Seven soil samples were collected
from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 8 - 8.5 feet bgl, 8.5 - 9 feet bgl, 12 - 13 feet bgl, 13 - 14 feet
bgl, and 17 - 18 feet bgl. No petroleum hydrocarbon odors were evident in the samples
collected from SWMU 1-37. The highest PID reading (16.6 ppm) was observed from 6 - 8 feet
bgl.

The lithology encountered consisted of surficial silty clay from O - 7 feet bgl. High plastic clay
was encountered from 7 - 16 feet bgl. Encountered at 8.5 - 9 feet bgl and 12 - 13 feet bgl were
saturated clayey sands. No petroleum hydrocarbon discoloration or odors were associated with
these sands. The boring was terminated in a very dense, dry, gray, clay / mudstone (Painted
Desert Member of Petrified Forest formation). The sampling terminated at 18 feet bgl. A
temporary well was installed with the screened interval ranging from 10 - 15 feet bgl. A
groundwater sample was collected on October 11, 2012. The well was pulled and the borehole
was grouted on October 11, 2012.

SWMU 1-38

On October 11, 2012 the drilling rig was set up on location SWMU 1-38. This additional location
was selected west of SWMU1-4 to help define the lateral extent of any impacts observed in
borings SWMU 1-4 and 1-24. Sample collection was accomplished using the HSA drilling

method and split spoon samplers. Three soil samples were collected from 0 - 0.5 feet bgl,
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1.5 - 2 feet bgl, and 6 - 8 feet bgl. No petroleum hydrocarbon odors were evident in the
samples collected from SWMU 1-38. The highest PID reading (11.7 ppm) was observed from 6
- 8 feet bgl. The lithology encountered consisted of silt / silty clay from 0 - 2 feet bgl and silty
clay 2 - 6 feet bgl. A very dense, dry, reddish brown / gray, mudstone (Painted Desert Member
of Petrified Forest Formation) was encountered from 6 - 8 feet bgl. The sampling terminated at

8 feet bgl. The borehole was plugged with bentonite chips.

SWMU 1-39

On October 16, 2012 location SWMU 1-39 was sampled using a hand auger. The samples
were collected from the auger bucket. One soil sample was collected from 0 - 0.5 feet bgl.
Petroleum hydrocarbon odors were not evident in the samples collected from SWMU 1-39. The
PID reading (4.4 ppm) was observed from 0 - 0.5 feet bgl. The lithology encountered consisted
of silt / gravel fill from O - 0.5 feet bgl. The boring was terminated at 0.5 feet bgl due to refusal in

gravel. Soils not used for laboratory analyses were placed back in the borehole.

4.3.2 Old API Separator

The deeper soil borings (i.e., those scheduled to penetrate deeper than two feet) were drilled
using the HAS drilling method and a general description of the exploratory drilling activities is as
follows. The drilling equipment was decontaminated between each borehole, as described in
Appendix B. All scheduled deep soil borings were drilled to a minimum depth of 10 feet
pursuant to the investigation work plan with the exception of locations SWMU 14-5 and SWMU
14-8, which had to be installed with a hand auger due to access limitations. None of the soil
borings encountered bedrock near the OAPIS even though the boring at SWMU 14-1 reached a
depth of 50 feet bgl. Additional soil borings (SWMU 14-6, SWMU 14-21, SWMU 14-22, SWMU
14-23, and SWMU 14-24) were completed to delineate the lateral extent of potential impacts to
the east, south, and west of the OAPIS.

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

e 0-0.5 (all borings);

e 1.5-2.0’ (all borings except SWMU 14-20 where refusal was reached at a depth of
1 foot);

e From the 6” interval at the top of saturation, if encountered;
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¢ A sample from each boring in the interval with the greatest apparent degree of
contamination, based on field observations and field screening;

o The € interval at the bottom of each boring except SWMU 14-23 where there was
no sample recovery in the bottom 4 foot of the boring; however, saturation was
encountered in this boring and a sample was collected from the 6” interval at the
top of saturation instead pursuant to the investigation work plan; and

e Additional soil samples were collected from:
— Zones that are sandy or silty; and

— Intervals with apparent impacts based on field screening in addition to the interval
with the greatest apparent impacts
The installation of soil borings and collection of soil samples is discussed below in numerical
order for the samples collected near the OAPIS. A description of the field screening and soil
sampling procedures are presented in Appendix B — Field Methods. Copies of the boring logs
are provided in Appendix D. In addition to being included on the soil boring logs, the soil vapor
(i.e., headspace) screening results are summarized in Table 3. The locations of the soil borings

appear on Figure 3.

SWMU 14-1

On July 16, 2012 the drilling rig was set up on location SWMU 14-1. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples
were collected from the following intervals on July 16, 2012; 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, and
10 - 12 feet bgl. Sampling was stopped for the day at 30 feet bgl.

On July 17, 2012 the crew returned to SWMU 14-1. There was no groundwater observed in the
borehole. Sampling resumed and an additional sample was collected from the interval 48 - 50

feet bgl. The sampling was terminated at 50 feet bgl.

No petroleum hydrocarbon odors were observed in the soil samples from SWMU 14-1. The

highest PID reading (105.9 ppm) was observed from 10 - 12 feet bgl.

The lithology encountered consisted of surficial silty clay from 0 - 8 feet bgl. High plastic clay
was encountered from 8 - 12 feet bgl. A low to moderate plastic silty clay was encountered from
12 - 36 feet bgl. A fine grain, poorly cemented, reddish brown sandstone was encountered from
36 - 38 feet bgl. Encountered from 38 to 50 feet bgl was silty clay / clay with low plasticity and
very stiff. The borehole was grouted on July 18, 2012.
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SWMU 14-2

On July 17, 2012 the drilling rig was set up on location SWMU 14-2. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Six soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 8 - 10 feet bgl (duplicate), 16 - 18 feet bgl, and
24 - 25 feet bgl. Petroleum hydrocarbon odors were evident in the samples collected from 1.5 -
13 feet bgl. Discoloration (black staining) was apparent from 1.5 - 13 feet bgl. The highest PID
reading (330 ppm) was observed from 8 - 10 feet bgl.

The lithology encountered consisted of surficial clay / gravel from 0 - 1.5 feet bgl. Moderate
plastic clay was encountered from 1.5 - 2 feet bgl. Low plastic, silty clay was encountered from
2 - 13 feet bgl. Moderate plastic, stiff, reddish brown clay was encountered from 13 - 25 feet
bgl. A temporary PVC well screen was installed on July 17 and it was replaced with a

permanent well completion on July 19, 2012.

SWMU 14-3

On July 18, 2012 the drilling rig was set up on location SWMU 14-3. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 8 - 10 feet bgl, 12 - 14 feet bgl, and 25.5 - 26 feet
bgl. Petroleum hydrocarbon odors were apparent in the samples collected from 2 - 20 feet bgl.
Discoloration (black staining) was apparent from 2 - 14 feet bgl. The highest PID reading (343
ppm) was observed from 8 - 10 feet bgl.

The lithology encountered consisted of surficial silty clay from 0 - 14 feet bgl. Moderate plastic
clay was encountered from 14 - 24 feet bgl. Groundwater was observed in the sampling spoon
from the 14 - 16 feet bgl interval. Low plastic silty clay was encountered from 24 - 26 feet bg|.
The sampling was terminated at 26 feet bgl. A groundwater sample was collected from the

augers. The borehole was grouted.

SWMU 14-4

On July 17, 2012 the drilling rig was set up on location SWMU 14-4. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Four soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 10 - 12 feet bgl, and 19.5 - 20 feet bgl. Petroleum
hydrocarbon odors were apparent in the samples collected from 6 - 14 feet bgl. Discoloration
was apparent from 8 - 10 feet bgl. The highest PID reading (711 ppm) was observed from 10 -
12 feet bgl.
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The lithology encountered consisted of surficial silty clay from O - 14 feet bgl. Moderate plastic
clay was encountered from 14 - 20 feet bgl. The sampling was terminated at 20 feet bgl.

Groundwater was not observed in this boring.

SWMU 14-5

On July 19, 2012 location SWMU 14-5 was sampled using a hand auger. The samples were
collected from the auger bucket. Three soil samples were collected from 0 - 0.5 feet bgl
(duplicate) and 1.5 - 2 feet bgl. Petroleum hydrocarbon odors were not evident in the samples
collected from SWMU 14-5. The highest PID reading (7.4 ppm) was observed from 1.5 - 2 feet
bgl. The lithology encountered consisted of gravel / clay from O - 2 feet bgl. The boring was
terminated at 2 feet bgl. Soils not used for laboratory analyses were placed back in the

borehole.

SWMU 14-6

On October 9, 2012 the drilling rig was set up on location SWMU 14-6. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Four soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 10 - 12 feet bgl, and 17 - 18 feet bgl. Petroleum
hydrocarbon odors were apparent in the samples collected from 4 - 14 feet bgl. Discoloration
(black staining) was apparent from 4 - 8 feet bgl. The highest PID reading (367 ppm) was
observed from 10 - 12 feet bgl.

The lithology encountered consisted of surficial silty clay from O - 8 feet bgl. A high plastic clay
was encountered from 8 - 18 feet bgl. Sampling was terminated at 18 feet bgl and the borehole

was grouted. Groundwater was not observed in this boring.

SWMU 14-7

On July 18, 2012 the drilling rig was set up on location SWMU 14-7. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Four soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 6 - 8 feet bgl, and 23.5 - 24 feet bgl. Petroleum
hydrocarbon odors were apparent in the samples collected from O - 18 feet bgl. The highest

PID reading (935 ppm) was observed from 6 - 8 feet bgl.

The lithology encountered consisted of gravel / clay fill from O - 2 feet bgl and then silty clay
from 2 - 6 feet bgl. High plastic clay was encountered from 6 - 16 feet bgl. Clayey sand / sandy
clay was encountered from 16 - 20 feet bgl. High plastic, very stiff, dry, reddish brown clay was
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encountered from 20 to 24 feet bgl. The sampling was terminated at 24 feet bgl and the

borehole was grouted. Groundwater was not observed in this boring.

SWMU 14-8

On July 19, 2012 location SWMU 14-8 was sampled using a hand auger. The samples were
collected from the auger bucket. Three soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl (duplicate). Petroleum hydrocarbon odors and discoloration were evident in the
samples collected from 0 - 2 feet bgl. The highest PID reading (3,717 ppm) was observed from
1.5 - 2 feet bgl. The lithology encountered consisted of gravel / clay / sand from 0 - 2 feet bgl.
The boring was terminated at 2 feet bgl. Soils not used for laboratory analyses were placed
back in the borehole.

SWMU 14-9

On July 18, 2012 the drilling rig was set up on location SWMU 14-9. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were
coliected from 0 - 0.5 feet bgl (duplicate), 1.5 - 2 feet bgl, 4 - 6 feet bgl, and 13 - 14 feet bgl.
Petroleum hydrocarbon odors were apparent in the samples collected from 1 - 8 feet bgl. The
highest PID reading (1959 ppm) was observed from 4 - 6 feet bgl.

The lithology encountered consisted of siit / gravel / clay fill from O - 4 feet bgl. A moderate to
low plastic sandy / silty clay was encountered from 4 - 10 feet bgl. High plastic, stiff, brown clay
was encountered from 10 - 13 feet bgl. The sampling was terminated at 14 feet bgl in low
plastic, stiff, silty clay. The borehole was grouted. Groundwater was not observed in this

boring.

SWMU 14-10

On July 19, 2012 location SWMU 14-10 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. No petroleum hydrocarbon odors or discoloration were evident in the samples
collected from SWMU 14-10. The highest PID reading (0.4 ppm) was observed from 1.5 - 2 feet
bgl. The lithology encountered consisted of gravel / clay fill from O - 2 feet bgl. The boring was
terminated at 2 feet bgl. Soils not used for laboratory analyses were placed back in the

borehole.
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SWMU 14-11

On July 19, 2012 location SWMU 14-11 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. No petroleum hydrocarbon odors or discoloration were evident in the samples
collected from SWMU 14-11. The highest PID reading (38.5 ppm) was observed from 1.5 - 2
feet bgl. The lithology encountered consisted of gravel / clay fill from O - 2 feet bgl. The boring
was terminated at 2 feet bgl. Soils not used for laboratory analyses were placed back in the
borehole.

SWMU 14-12

On July 19, 2012 location SWMU 14-12 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
evident in the samples collected from O - 2 feet bgl. The highest PID reading (1,094 ppm) was
observed from 1.5 - 2 feet bgl. The lithology encountered consisted of high plastic, soft clay
from O - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not used for laboratory

analyses were placed back in the borehole.

SWMU 14-13

On July 19, 2012 location SWMU 14-13 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
evident in the samples collected from 0 - 2 feet bgl. The highest PID reading (975 ppm) was
observed from 1 - 2 feet bgl. The lithology encountered consisted of high plastic, soft clay from
0 - 2 feet bgl with a sand lens present from 0.75 - 1.25 feet bgl. The boring was terminated at 2

feet bgl. Soils not used for laboratory analyses were placed back in the borehole.
sSwWMU 14-14

On July 19, 2012 location SWMU 14-14 was sampled using a hand auger. The samples were
collected from the aUger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and
1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
evident in the samples collected from 0 - 2 feet bgl. The highest PID reading (1,028 ppm) was

observed from 1 - 2 feet bgl. The lithology encountered consisted of low plastic, soft clay from

40



0 - 1 feet bgl and fine grain clayey sand from 1 - 2 feet bgl. The boring was terminated at 2 feet

bgl. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 14-15

On July 19, 2012 location SWMU 14-15 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
evident in the sample collected from 1 - 2 feet bgl. The highest PID reading (5,000 ppm) was
observed from 1 - 2 feet bgl. The lithology encountered consisted of sandy fill from 0 - 1 feet bgl
and fine grain clayey sand from 1 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils

not used for laboratory analyses were placed back in the borehole.

SWMU 14-16

On July 19, 2012 location SWMU 14-16 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
evident in the sample collected from 1 - 2 feet bgl. The highest PID reading (375.5 ppm) was
observed from 1 - 2 feet bgl. The lithology encountered consisted of silt / sand fill from 0 - 1 feet
bgl and high plastic clay from 1 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not

used for laboratory analyses were placed back in the borehole.

SWMU 14-17

On July 19, 2012 location SWMU 14-17 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
evident in the sample collected from 1 - 2 feet bgl. The highest PID reading (898 ppm) was
observed from 1 - 2 feet bgl. The lithology encountered consisted of silt / clay fill from 0 - 1 feet
bgl and high plastic clay from 1 - 2 feet bgl. The boring was terminated at 2 feet bgl. Soils not

used for laboratory analyses were placed back in the borehole.

SWMU 14-18

On July 19, 2012 location SWMU 14-18 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. Petroleum hydrocarbon odors and discoloration (e.g., black staining) were
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evident in the sample collected from 1 - 2 feet bgl. The highest PID reading (2,537 ppm) was
observed from 1 - 2 feet bgl. The lithology encountered consisted of silt / sand / gravel fill from
0 - 1 feet bgl and fine grain clayey sand from 1 - 2 feet bgl. The boring was terminated at 2 feet

bgl. Soils not used for laboratory analyses were placed back in the borehole.

SWMU 14-19

On July 19, 2012 location SWMU 14-19 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl and

1.5 - 2 feet bgl. No petroleum hydrocarbon odors or discoloration (e.g., black staining) were
evident in the samples collected from SWMU 14-19. The highest PID reading (5.1 ppm) was
observed from 1 - 2 feet bgl. The lithology encountered consisted of silt / sand / clay fill from O -
2 feet bgl. The boring was terminated at 2 feet bgl. Soils not used for laboratory analyses were

placed back in the borehole.

SWMU 14-20

On July 19, 2012 location SWMU 14-20 was sampled using a hand auger. The samples were
collected from the auger bucket. Two soil samples were collected from 0 - 0.5 feet bgl
(duplicate). No petroleum hydrocarbon odors or discoloration were evident in the sample
collected from SWMU 14-20. A PID reading of 2.0 ppm was observed from 0 - 0.5 feet bgl. The
lithology encountered consisted of very compacted gravel / sand fill. The boring was terminated
at 0.5 feet bgl due to refusal. Soils not used for laboratory analyses were placed back in the

borehole.

SWMU 14-21

On October 9, 2012 the drilling rig was set up on location SWMU 14-21. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Three soil samples
were collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, and 8 - 10 feet bgl. No petroleum
hydrocarbon odors or discoloration were evident in the sample collected from SWMU 14-21.

The highest PID reading (10.5 ppm) was observed from 0 - 1 feet bgl.

The lithology encéuntered consisted of low plastic‘silty clay from O - 10 feet bgl. The sampling
was terminated at 10 feet bgl and the borehole was grouted. Groundwater was not observed in

this boring.
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SWMU 14-22

On October 9, 2012 the drilling rig was set up on location SWMU 14-22. Sample collection was
accomplished using the HSA drilling method and split spoon samplers. Five soil samples were
collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 4 - 6 feet bgl (duplicate) and 8 - 10 feet bgl. No
petroleum hydrocarbon odors or discoloration were evident in the sample collected from SWMU
14-22. The highest PID reading (7.9 ppm) was observed from 4 - 6 feet bgl.

The lithology encountered consisted of low to moderate plastic silty clay from 0 - 10 feet bgl.
The sampling was terminated at 10 feet bgl and the borehole was grouted. Groundwater was

not observed in this boring.

SWMU 14-23

On October 10, 2012 the drilling rig was set up on location SWMU 14-23. Sample collection
was accomplished using the HSA drilling method and split spoon samplers. Four soil samples
were collected from 0 - 0.5 feet bgl, 1.5 - 2 feet bgl, 12 - 14 feet bgl, and 14 - 16 feet bg!.
Petroleum hydrocarbon odors were apparent in the samples collected from 6 - 18 feet bgl. The

highest PID reading (398 ppm) was observed from 12 - 14 feet bgl.

The lithology encountered consisted of silty clay fill from 0 - 6 feet bgl. A clayey silt / sand was
encountered from 6 - 8 feet bgl. Moderate plastic, silty clay was encountered from 8 - 10 feet
bgl. A high plastic silty clay was encountered from 10 - 16 feet bgl. Moderate plastic, very
dense sandy clay was encountered from 16 to18 feet bgl with water observed within the
sampling spoon. There was no recovery of the samples collected from 18 - 22 feet bgl. The
boring was terminated at 22 feet bgl. A temporary well was installed with the screened interval
being set from 15 - 20 feet bgl. The formation did not yield water to the well. The well was
pulled on October 11, 2012 and the borehole was grouted.

SWMU 14-24

On October 17, 2012 location SWMU 14-24 was sampled using a hand auger. The samples
were collected from the auger bucket. Two soil samples were collected from O - 0.5 feet bgl and
156-2 feet bgl. No petroleum hydrocarbon odors or discoloration were evident in the samples
collected from SWMU 14-24. The highest PID reading (4.0 ppm) was observed from 1 - 2 feet
bgl. The lithology encountered consisted of a low plastic silty clay. The boring was terminated

at 2 feet bgl. Soils not used for laboratory analyses were placed back in the borehole.
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44 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 numerical order of the associated soil borings.
Copies of the boring and well construction logs are provided in Appendix D. The well
development and purging procedures and groundwater sample collection procedures are
discussed in Appendix B. The locations of the monitoring wells and borings from which

groundwater samples were collected appear on Figures 2 and 3.

4.4.1 Aeration Basin
SWMU 1-2

On October 2, 2012 the drilling rig was set up on location SWMU 1-2. The soil boring was
drilled using the HSA drilling method. Saturated, fine grain clayey sand was encountered from
10 - 11.5 feet bgl. A saturated, fine grain, clayey sand was encountered from 14 - 16 feet bgl.
Two saturated, clayey sand seams were observed within the clay at 17 - 17.25 feet bgl and
18.50 - 18.75 feet bgl. The boring was terminated in dense, dry, gray/reddish brown mudstone
/sandstone (Petrified Forest Formation) at 20 feet bgl. A groundwater sample was collected

from within the augers and the borehole was grouted.

SWMU 1-3

On October 2, 2012 the drilling rig was set up on location SWMU 1-3. The boring was
completed using the HSA drilling method. A saturated, clayey sand seam was encountered
from 11 - 11.25 feet bgl. A damp to saturated, sandy clay / clayey sand was encountered from
17 - 19.5 feet bgl. The boring was terminated in very dense, dry, reddish brown mudstone
(Petrified Forest Formation) —at a depth of 20 feet bgl. A temporary well screen (two-inch rigid
PVC with 0.01 inch slots) was installed at this location with the screened interval ranging from
15 - 20 feet bgl. A groundwater sample was collected on October 3, 2012. The well was pulled

and the borehole was grouted.

SWMU 1-4

On October 3, 2012 the drilling rig was set up on location SWMU 1-4. The HSA drilling method
was used to drill the soil boring. A moist to saturated, clayey sand seam was encountered from

10 - 12 feet bgl. Moist to saturated sandy clay / clayey sand was encountered from 17 - 20 feet
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bgl. The boring was terminated indry, reddish brown / gray mudstone (Petrified Forest
Formation) —at a depth of 24 feet bgl. A temporary well screen (two-inch rigid PVC with 0.01
inch slots) was installed at this location with the screened interval ranging from 16 - 21 feet bgl.
A groundwater sample (volatiles and semi-volatiles only were collected due to low sample
volume) was collected on October 4, 2012. A groundwater sample (metals) was collected on

October 5, 2012. The well was pulled and the borehole was grouted.

SWMU 1-5

On October 3, 2012 the drilling rig was set up on location SWMU 1-5. The soil boring was
drilled using the HSA drilling method. Saturated, clayey sand was encountered from 26 - 27
feet bgl. The boring was terminated in very dense, dry, gray, weathered mudstone (Petrified
Forest Formation) —at a depth of 28 feet bgl. A temporary well screen (two-inch rigid PVC with
0.01 inch slots) was installed on October 4, 2012 at this location with the screened interval
ranging from 23 - 28 feet bgl. A groundwater sample (volatiles and semi-volatiles only due to
low sample volume) was collected on October 5, 2012. The well was pulled and the borehole

was grouted.

SWMU 1-6

On October 4, 2012 the drilling rig was set up on location SWMU 1-6. The boring was
completed using the HSA drilling method. Saturated clayey sand was encountered from 4 - 7.5
feet bgl and 9 - 11 feet bgl. The borehole was terminated in very dense, dry, reddish brown and
gray mudstone (Petrified Forest Formation) —at a depth of 12 feet bgl. A temporary well screen
(two-inch rigid PVC with 0.01 inch slots) was installed with the screened interval ranging from 7
- 12 feet bgl. A groundwater sample was collected. The well was pulled and the borehole was
grouted on October 5, 2012.

SWMU 1-7

On October 4, 2012 the drilling rig was set up on location SWMU 1-7. The HSA drilling method
was used to drill the soil boring. High plastic clay with saturated clayey sand seams was
encountered from 12 - 16 feet bgl. The boring was terminated in very dense, dry, reddish brown
and gray clay / mudstone (Petrified Forest Formation) —at a depth of 18 feet bgl. A temporary
well screen (two-inch rigid PVC with 0.01 inch slots) was installed with the screened interval
ranging from 13 - 18 feet bgl. A groundwater sample was collected. The well was pulled and
the borehole was grouted on October 5, 2012.
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SWMU 1-8

On October 5, 2012 the drilling rig was set up on location SWMU 1-8. The soil boring was
completed using the HSA drilling method. Saturated clayey sand was encountered from 4 - 6
feet bgl and from 13 - 19 feet bgl. The boring was terminated in very dense, dry to damp,
reddish brown / gray mudstone (Petrified Forest Formation) —at a depth of 20 feet bgl. A
temporary well screen (two-inch rigid PVC with 0.01 inch slots) was installed with the screened
interval ranging from 13 - 18 feet bgl. A groundwater sample was collected. The well was
pulled and the borehole was grouted on October 5, 2012.

SWMU 1-24

On October 8, 2012 the drilling rig was set up on location SWMU 1-24. This location was an
additional deep boring installed between SWMU 1-4 to the south and SWMU 1-5 to the north to
better define potential impacts in this area. The boring was completed using the HSA drilling
method. Damp, clayey sand was encountered within the silty clay at the 10.5 - 11.5 feet bgl
interval. The interval from 24 - 28 feet contained clayey silt and sand and was observed to be
saturated to very moist. Damp, very dense clayey sand / gravel was encountered from 30 - 34
feet bgl. The boring terminated at 34 feet bgl. A temporary well screen (two-inch rigid PVC with
0.01 inch slots) was installed on October 9, 2012 with the screened interval ranging from 16 - 26
feet bgl. A groundwater sample was collected on October 10, 2012. The well was pulled and

the borehole was grouted on October 11, 2012.

SWMU 1-37

On October 10, 2012 the drilling rig was set up on location SWMU 1-37. This was an additional
deep boring installed southwest of boring SWMU1-2. The boring was completed using the HSA
drilling method. Encountered at 8.5 - 9 feet bgl and 12 - 13 feet bgl were saturated clayey
sands. The boring was terminated in a very dense, dry, gray, clay / mudstone (Petrified Forest
Formation) 18 feet bgl. A temporary well screen (two-inch rigid PVC with 0.01 inch slots) was
installed with the screened interval ranging from 10 - 15 feet bgl. A groundwater sample was
collected on October 11, 2012. The well was pulled and the borehole was grouted on October
11, 2012.
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4.4.2 Old API Separator

SWMU 14-2 / OAPIS-1

On July 17, 2012 the drilling rig was set up on location SWMU 14-2. The boring was installed
using the HSA drilling method. No damp or saturated intervals were encountered during drilling.
A temporary well screen (two-inch rigid PVC with 0.01 inch slots) was installed with the
screened interval ranging from 15 - 25 feet bgl. Water slowly entered the temporary well screen
and on July 19, 2012 a groundwater sample was collected from the well. The temporary PVC
well was pulled on July 19, 2012.

A permanent well was subsequently installed at this location on July 19, 2012. In order to
accommodate the screen placement, the borehole was advanced to a depth of 26 feet bgl.
Slotted (0.01 inch) 2-inch rigid PVC well screen was placed at the bottom of the boring and
extended for 10 feet (16.0 to 26.0 feet) to ensure that the entire saturated zone was open to the
monitoring well. The 10/30 sand filter pack was installed to 2.0 feet over the top of the screen.
As the sand was installed in the well bore the hollow stem augers were removed.
Approximately 14 feet of bentonite was placed over the filter pack and hydrated. The surface
completion consists of a stickup completion, which includes a protective PVC casing with cap

that was secured in the concrete pad.

SWMU 14-3

On July 18, 2012 the drilling rig was set up on location SWMU 14-3. The boring was installed

using the HSA drilling method. Groundwater was observed in the sampling spoon from the 14 -
16 feet bgl interval, while no particular zone of saturation was observed while drilling the boring.
The boring was terminated at 26 feet bgl. A groundwater sample was collected from the augers

and the borehole was grouted to the surface on the same day.
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Section 5
Regulatory Criteria

The applicable screening and potential cleanup levels are specified in NMED’s Risk
Assessment Guidance for Site Investigations and Remediation dated February 2012, updated
June 2012 and in the Environmental Protection Agency’s (EPA) Regional Screening Levels
dated November 2012.

For non-residential properties (e.g., the Gallup Refinery), the soil screening levels must be
protective of construction workers throughout the upper ten feet based on NMED criteria.
NMED residential soil screening levels are applied to the upper ten feet and soil screening
levels for protection of groundwater apply throughout the vadose zone. EPA soil screening
levels for direct contact exposure apply to the upper two feet of the vadose zone. To achieve
closure as “corrective action complete without controls”, the affected media must meet
residential screening levels, which are presented in Table 4. Table 5 provides a list of the
available NMED and EPA soil screening levels for non-residential properties. While Tables 4
and 5 indicate the various depths to which the individual soil screening levels are applicable,

Tables 7 and 8 discussed below does not include this level of detail.

The groundwater cleanup levels are based on New Mexico Water Quality Control Commission
(WQCC) standards (20.6.2.7 WW NMAC, 20.6.2.3103, and 20.6.2.4103) unless there is a
federal maximum contaminant level (MCL), in which case the lower of the two values is selected
as the cleanup level. If neither a WCQQ standard nor an MCL is available, then the cleanup
level is based on a NMED Tap Water Screening Level. If a NMED Tap Water Screening Level
is not available for a constituent, then an EPA Regional Screening Level is used. If an EPA
Regional Screening Level is for a carcinogenic compound, then the screening level is multiplied
by 10 to bring the risk level to 1E-05 to be consistent with the NMED screening levels. Table 6

presents the groundwater cleanup levels, with the applicable cleanup level highlighted.

The aforementioned Tables 4 and 5 have soil screening levels for the soil-to-groundwater
pathway that are based on a dilution/attenuation factor (DAF) of 1.0 and 461. A review of site
conditions indicates that a DAF of 1.0 is overly conservative, thus a site-specific DAF value was
calculated. The documentation of the calculation of the site-specific DAF value is provided in

Appendix C.
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The screening levels that are compared to individual soil sample results from SWMU No. 1
(Aeration Basin) are presented in Table 7 and the soil samples results for SWMU No. 14
(OAPIS) are presented in Table 8. The screening levels included in Table 7 and 8 are based on
residential and non-residential land use and include a screening level to evaluate the potential
for constituents to migrate to groundwater using a site-specific DAF. For the non-residential
screening levels, the construction worker scenario screening levels for each constituent is
included in the data tables if NMED screening levels are available. If NMED soil screening
levels are not available for a particular constituent, then EPA soils screening levels are used. If
an EPA soil screening level is for a carcinogenic compound, then the screening level is
multiplied by 10 to bring the risk level to 1E-05 to be consistent with the NMED screening levels.
The screening levels in Tables 7 and 8 have not been segregated based on depth of the soil
sample as discussed above for Tables 4 and 5. The screening levels that are compared to
individual groundwater sample results from SWMU No. 1 (Aeration Basin) are presented in
Table 9 and the groundwater samples results for SWMU No. 14 (OAPIS) are presented in Table
10. It should also be noted that the soil sample results for chromium are compared to the
screening levels for both chromium 111 and VI, as speciation has not been conducted to

determine if the detected chromium is chromium Il or chromium V1.

A review of the NMED guidelines for TPH indicates that the TPH screening levels were
developed based on screening levels and compositional assumptions developed by the
Massachusetts Department of Environmental Protection (MADEP). The analytical results, as
presented in Tables 7 and 8, are reported for gasoline range organics (C6-C10), diesel range
organics (>C10-C28), and motor oil range organics (>C28-C35). The applicable TPH screening
levels for comparison to the individual samples are selected from Table 6-2 of the NMED

guidance.

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

was selected for comparison to the diesel range soil and groundwater analytical results.

The laboratory analyses for motor oil range organics only report results for >C28 to C35. Since
the motor oil range results only include hydrocarbons greater than C28, it is not appropriate to

compare the results against screening levels for product types that have lower hydrocarbon
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ranges (e.g., diesel fuel — 60% C11-C22 aromatics and 40% C9-C18 aliphatics). The only
product type in Table 6-2 that contains the >C28-C35 carbon range is “waste oil”, which
includes C19-C36. Therefore, the motor oil range organic soil analytical results are compared
to the “waste oil” soil screening levels. The NMED guidance specifies the inclusion of
“petroleum-related contaminants” as the groundwater criteria for waste oil instead of a motor oil
range screening level and these constituents are included in the list of reported analytes in
Tables 9 and 10.

Some of the individual constituents reported by the laboratory do not have screening levels but
were all non-detect with respect to soil, except 4-isopropyltoluene, 4-nitrophenol,
3+4-methylphenol, and sec-butylbenzene. With respect to groundwater, there were aiso
detections of constituents that do not have screening levels. The constituents detected in
groundwater that do not have screening levels include, 4-isopropyltoluene, 3+4-methylphenol,
2-nitrophenol, 4-nitrophenol, sec-butylbenzene. None of these 10 constituents are classified as

a carcinogen.
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Section 6
Site Impacts

This section discusses the chemical analyses performed and presents the analytical results that
were obtained through the analysis of soil and groundwater samples, which were collected at
the Aeration Basin and OAPIS. The results for soils and groundwater analyses are presented

and compared to applicable screening levels, as described in Section 5.0.

6.1  Soil Analytical Results

Soil samples were analyzed by Hall Environmental Analysis Laboratory in 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

e SW-846 Method 8015B gasoline, diesel, and motor oil range petroleum hydrocarbons.
Soil samples were analyzed for the following metals using the indicated analytical methods,
respectively.

_ Analyte - Analytical Method

Antimony SW-846 method 6010

Arsenic SW-846 method 6010

Barium SW-846 method 6010
Beryllium SW-846 method 6010
Cadmium SW-846 method 6010
Chromium SW-846 method 6010

Cobalt SW-846 method 6010

Cyanide SW-846 method 335.3/335.2 mod
Iron SW-846 method 6010

Lead SW-846 method 6010

Mercury SW-846 method 7470/7471
Manganese SW-846 method 6010

Nickel SW-846 method 6010
Selenium SW-846 method 6010

Silver SW-846 method 6010
Vanadium SW-846 method 6010

Zinc SW-846 method 6010
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The analytical results for soil samples collected at the Aeration Basin are summarized in Table 7
and the results for soils collected at the OAPIS are summarized in Table 8. The individual
results that exceed the applicable cleanup levels are highlighted, as noted in the table footnotes.
Maps showing the distribution of constituents detected in soils above the lowest applicable
screening levels are included as Figures 12 — 29. The concentrations shown on Figures 12 —
29 that exceed the screening levels in Tables 7 and 8 are underlined on the figures [i.e.,
concentrations above residential and/or DAF (461) screening levels]. 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.

The constituents that have concentrations in soils above screening levels as measured in
samples collected from within either the Aeration Basin or the OAPIS are discussed below. The

results for the Aeration Basin are presented first, followed by the results for the OAPIS.

6.1.1 Aeration Basin Soil Results

1,2,4-Trimethlybenzene was detected in one sample [SWMU 1-1 (2-4’)] at a concentration
above the DAF screening level (9.68 mg/kg) but none of the results exceed the residential
screening level (62 mg/kg). The detected concentrations range from 0.00104 mg/kg to 44
mg/kg and are shown on Figure 12.

1-Methylnaphthalene was detected in two soil samples [SWMU 1-1 (2 - 4) and SWMU 1-1 (10 -
12')] at concentrations above the DAF screening level of 2.35 mg/kg. The detected
concentrations range from 0.0456 to 35 mg/kg and do not exceed either the residential or non-
residential (i.e., construction worker) screening levels. The analytical results are shown on

Figure 13.

Benzene was detected in two soil samples [SWMU 1-1 (2 - 4’) and SWMU 1-28 (1.5 - 2.0")] at
concentrations above the DAF screening level (0.796 mg/kg) but none of the results exceed the
residential or non-residential soil screening levels. The detected concentrations range from

0.00109 mg/kg to 3.2 mg/kg and are preéented on Figure 14.

Naphthalene was detected in one sample [SWMU 1-1 (2 - 4')] at a concentration of 13 mg/kg,
which exceeds the DAF screening level of 1.64 mg/kg, but does not exceed the residential or

non-residential screening levels. The naphthalene concentrations are shown on Figure 15.
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Diesel Range Organics (DRO) was detected in one sample [SWMU 1-1 (2-4")] ata
concentration of 4,700 mg/kg, which exceeds the screening level of 1,000 mg/kg. The detected

results ranged from 12 to 4,700 mg/kg and are shown on Figure 16.

6.1.2 Old API Separator Soil Results

1,1,2-Trichloroethane was detected in one sample [SWMU 14-17 (1.5 — 2’)] at a concentration
(1.0 mg/kg), which exceeds the DAF screening level (0.0514 mg/kg) but did not exceed the
residential or non-residential screening levels. The 1,1,2-trichloroethane analytical results are

shown on Figure 17.

1,2,4-Trimethlybenzene was detected in eight samples [SWMU 14-6 (10 - 12’), SWMU 14-7 (6 -
8’), SWMU 14-12 (0 - 0.5’), SWMU 14-12 (1.5 — 2.0’), SWMU 14-14 (0 - 0.5’), SWMU 14-15
(1.56-2.0"), SWMU 14-17 (1.5 - 2.0’), and SWMU 14-18 (1.5 — 2.0")] at concentrations above
the DAF screening level (9.68 mg/kg) but none exceed the residential or non-residential
screening levels. The detected concentrations range from 0.000507 mg/kg to 44 mg/kg and are
shown on Figure 18.

1,2-Dibromo-3-chloropropane was detected in three samples [SWMU 14-7 (0 - 0.5’), SWMU 14-
7 (1.5 -2.0’), and SWMU 14-12 (0 — 0.5’)] at concentrations above the residential and DAF
screening levels in one sample but only above the DAF screening level in two of the samples.
The detected concentrations range from 0.000593 mg/kg to 2.2 mg/kg and are shown on Figure
19.

1,2-Dibromoethane (EDB) was detected in 18 samples [SWMU 14-2 (1.5 - 2.0’), SWMU 14-2
(8 - 10’), SWMU 14-3 (12 - 14’), SWMU 14-3 (8 - 10’), SWMU 14-4 (10 - 12’), SWMU 14-7
(0-.5"), SWMU 14-7 (6 - 8’), SWMU 14-8 (1.5 -2.0’), SWMU 14-9 (4 - 6"), SWMU 14-12
(0-0.5), SWMU 14-12 (1.5 - 2.0"), SWMU 14-13 (0 - 0.5"), SWMU 14-13 (1.5 - 2.0"), SWMU
14-14 (0 - 0.5"), SWMU 14-14 (1.5 - 2.0’), SWMU 14-16 (1.5 - 2.0’), SWMU 14-17 (1.5 -2.0"),
and SWMU 14-18 (1.5 — 2.0")] at concentrations above the DAF screening level (0.0071 mg/kg)
with three sample results above the residential screening level. The detected concentrationé

range from 0.12 mg/kg to 1.2 mg/kg and are shown on Figure 20.

1,2-Dichloropropane was detected in two samples [SWMU 14-12 (0 - 0.5") and SWMU14-18

(1.5 — 2.0")] at concentrations above the DAF screening level (0.494 mg/kg) but none exceed
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the residential or non-residential screening levels. The detected concentrations range from
0.089 mg/kg to 0.82 mg/kg and are shown on Figure 21.

1-Methylnaphthalene was detected in 18 samples [SWMU 14-2 (1.5 — 2.0’), SWMU 14-2

(8 -10"), SWMU 14-3 (12 - 14’), SWMU 14-3 (8 - 10’), SWMU 14-4 (10 - 12’), SWMU 14-6

(10 - 12’), SWMU 14-7 (6 - 8'), SWMU 14-9 (4 - 6’), SWMU 14-12 (0 - 0.5’), SWMU 14-12
(1.5-2.0"), SWMU 14-13 (0 - 0.5’), SWMU 14-13 (1.5 -2.0’), SWMU 14-14 (0 - 0.5"), SWMU
14-14 (1.5 - 2.0"), SWMU 14-15 (1.5 - 2.0"), SWMU 14-16 (1.5 - 2.0’), SWMU 14-17 (1.5 - 2.0)),
and SWMU 14-18 (1.5 -2.0’)] at concentrations above the DAF screening level (2.35 mg/kg), but
none exceed the non-residential or residential screening levels. The detected concentrations
range from 0.000458 mg/kg to 45 mg/kg and are shown on Figure 22.

2-Methylnaphthalene was detected in one sample [SWMU 14-4 (10 — 12’)] at a concentration of
90.0 mg/kg, which exceeds the DAF screening level (64.5 mg/kg) but did not exceed the
residential or non-residential screening levels. The 2-methylnaphthalene analytical results are
shown on Figure 23.

Benzene was detected in nine samples [SWMU 14-6 (10 - 12’), SWMU 14-7 (6-8’), SWMU
14-12 (0 - 0.5’), SWMU 14-12 (1.5 - 2.0"), SWMU 14-14 (1.5 - 2.0’), SWMU 14-15 (1.5 - 2.0),
SWMU 14-17 (1.5 -2.0"), SWMU 14-18 (1.5 - 2.0’), and SWMU 14-23 (12 - 14")] at
concentrations above the DAF screening level (0.796 mg/kg), but none exceed the non-
residential or residential screening levels. The detected concentrations range from 0.00072

mg/kg to 5.9 mg/kg and are shown on Figure 24.

Ethylbenzene was detected in six samples [SWMU 14-6 (10 - 12’), SWMU 14-12 (0 - 0.5},
SWMU 14-12 (1.5 - 2.0"), SWMU 14-15 (1.5 - 2.0’), SWMU 14-17 (1.5 - 2.0’), and SWMU
14-18 (1.5 — 2.0’)] at concentrations above the DAF screening level (5.98 mg/kg), but none
exceed the non-residential or residential screening levels. The detected concentrations range

from 0.000542 mg/kg to 23 mg/kg and are shown on Figure 25.

Naphthalene was detected in 14 samples [SWMU 14-2 (8 - 10’), SWMU 14-3 (12 - 14’), SWMU
14-3 (8 - 10’), SWMU 14-4'(10 - 12’), SWMU 14-6 (10 - 12’), SWMU 14-7 (6 - 8"), SWMU 14-12
(0-0.5"), SWMU 14-12 (1.5 -2.0"), SWMU 14-13 (0 - 0.5’), SWMU 14-14 (0 - 0.5'), SWMU
14-15(1.5-2.0'), SWMU 14-16 (1.5 - 2.0"), SWMU 14-17 (1.5~ 2.0’), and SWMU 14-18

(1.5 - 2.0")] at concentrations above the DAF screening level (1.64 mg/kg), but none exceed the
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non-residential or residential screening levels. The detected concentrations range from

0.000458 mg/kg to 17 mg/kg and are shown on Figure 26.

Xylenes were detected in two samples [SWMU 14-12 (0 - 0.5'), and SWMU 14-15 (1.5 - 2.0’)] at
concentrations above the DAF screening level (72.1 mg/kg), but none exceed the non-
residential or residential screening levels. The detected concentrations range from 0.00282

mg/kg to120 mg/kg and are shown on Figure 27.

Bis(2-chloroethyl)ether was detected in two samples [SWMU 14-9 (4 - 6') and SWMU 14-15 (1.5
- 2.0")] at concentrations above the DAF screening level (0.0121 mg/kg), but none exceed the
non-residential or residential screening levels. The detected concentrations range from 0.18

mg/kg to 0.43 mg/kg and are shown on Figure 28.

DRO was detected in 21 samples [SWMU 14-2 (1.5 - 2.0’), SWMU 14-2 (8 - 10’), SWMU 14-3
(8 - 10%), SWMU 14-6 (10 - 12’), SWMU 14-7 (0 - 0.5’), SWMU 14-7 (1.5 - 2.0’), SWMU 14-8
(1.5-2.0"), SWMU 14-9 (1.5 - 2.0'), SWMU 14-9 (4 - 6’), SWMU 14-12 (0 - 0.5’), SWMU 14-12
(1.5-2.0’), SWMU 14-13 (1.5 -2.0"), SWMU 14-14 (0 - 0.5"), SWMU 14-14 (1.5 - 2.0’), SWMU
14-15 (0 - 0.5’), SWMU 14-15 (1.5 - 2.0’), SWMU 14-16 (1.5 - 2'), SWMU 14-7 (0 - 0.5’), SWMU
14-17 (1.5-2.0’), SWMU 14-18 (0 - 0.5"), and SWMU 14-18 (1.5 — 2.0")] at concentrations
above the screening level (1,000 mg/kg). The detected concentrations range from 19 mg/kg to
15,000 mg/kg and are shown on Figure 29.

6.2 Groundwater Analytical Results

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

e SW-846 Method 8260 volatile organic compounds;
e SW-846 Method 8270 semi-volatile organic compounds; 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.
Anﬁmony SW-846 method 200.8
Arsenic SW-846 method 200.8
Barium SW-846 method 200.7
Beryllium SW-846 method 200.7
Cadmium SW-846 method 200.7

55



Analyte | _ Analytical Method

Chromium SW-846 method 200.7
Cobalt SW-846 method 200.7

Cyanide SW*--846 method 335.3/335.2 mod
Lead SW-846 method 200.8
Mercury SW-846 method 200.7
Nickel SW-846 method 200.7
Selenium SW-846 method 200.8
Silver SW-846 method 200.7
Vanadium SW-846 method 200.7
Zinc SW-846 method 200.7

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

The analytical results and the applicable cleanup levels are presented in Tables 9 and 10. The
individual results that exceed the applicable cleanup levels are highlighted. Maps depicting the
distribution of the various constituents detected in groundwater samples above the screening
levels are provided in Figures 30 and 31. The concentrations shown on Figures 30 and 31 that
exceed the screening levels are underlined on the figures. 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.

6.2.1 Aeration Basin Groundwater Results

All of the groundwater samples collected at the Aeration Basin were collected from temporary
well completions and there are numerous metals detected at concentrations above their
respective screening levels. Arsenic was detected above the screening level of 0.01 mg/l in
seven samples (SWMU 1-2 GW, SWMU 1-3 GW, SWMU 1-4 GW, SWMU 1-6 GW, SWMU 1-7
GW, SWMU 1-8 GW, and SWMU 1-24 GW). The detected concentrations range from 0.0082
-mg/l to 0.063 mg/l and are shown on Figure 30.

Barium was detected above the screening level of 1.0 mg/l in six samples (SWMU 1-2 GW,
SWMU 1-4 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW, and SWMU 1-24 GW). The

detected concentrations range from 0.24 mg/l to 56 mg/l and are shown on Figure 30.
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Beryllium was detected above the screening level of 0.004 mg/l in six samples (SWMU 1-2 GW,
SWMU 1-3 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW, and SWMU 1-24 GW). The
detected concentrations range from 0.0065 mg/l to 0.21 mg/l.

Chromium (total) was detected above the screening level of 0.05 mg/l in five samples (SWMU
1-2 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW, and SWMU 1-24 GW). The

detected concentrations range from 0.015 mg/l to 0.31 mg/l.

Cobalt was detected above the screening level of 0.05 mg/l in five samples (SWMU 1-2 GW,
SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW, and SWMU 1-24 GW). The detected

concentrations range from 0.011 mg/l to 0.53 mg/l.

Iron (total) was detected above the screening level of 1.0 mg/l in seven samples (SWMU 1-2
GW, SWMU 1-3 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW, SWMU 1-24 GW, and
SWMU 1-37 GW). The detected concentrations range from 0.32 mg/l to 160 mg/l.

Lead was detected above the screening level of 0.015 mg/l in six samples (SWMU 1-2 GW,
SWMU 1-3 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW, and SWMU 1-24 GW). The

detected concentrations range from 0.0041 mg/l to 1.7 mg/l and are shown on Figure 30.

Manganese was detected above the screening level of 0.2 mg/l in seven samples (SWMU 1-2
GW, SWMU 1-3 GW, SWMU 1-4 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-8 GW,
SWMU 1-24 GW, and SWMU 1-37 GW). The detected concentrations range from 0.99 mg/l to

95 mg/l and are shown on Figure 30.

Nickel was detected above the screening level of 0.2 mg/l in six samples (SWMU 1-2 GW,
SWMU 1-3 GW, SWMU 1-6 GW, SWMU 1-7 GW, SWMU 1-24 GW, and SWMU 1-37 GW).
The detected concentrations range from 0.11 mg/l to 0.95 mg/l and are shown on Figure 30.

Selenium was detected above the screening level of 0.05 mg/l in one sample (SWMU 1-2 GW).
The detected concentrations range from 0.0072 mg/l to 0.059 mg/l.

Vanadium was detected above the screening level of 0.183 mg/l in one sample (SWMU 1-24

GW). Only the one sample had a detected concentration of 0.2 mg/l.
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Fluoride was detected above the screening level of 1.6 mg/l in four samples (SWMU 1-2 GW,
SWMU 1-4 GW, SWMU 1-6 GW, and SWMU 1-24 GW). The detected concentrations range
from 0.78 mg/l to 13 mg/l.

1,2,4-Trimethylbenzene was detected above the screening level of 0.015 mg/l in one sample
(SWMU 1-4 GW). The detected concentrations range from 0.0069 mg/l to 0.032 mg/l and are

shown on Figure 31.

1-Methylnaphthalene was detected above the screening level of 0.0097 mg/l in three samples
(SWMU 1-4 GW, SWMU 1-8 GW and SWMU 1-24). The detected concentrations range from
0.0098 mg/l to 0.011 mg/l and are shown on Figure 31.

Benzene was detected above the screening level of 0.005 mg/l in three samples (SWMU 1-2
GW, SWMU 1-4 GW, and SWMU 1-24 GW). The detected concentrations range from 0.0011
mg/l to 0.024 mg/l and are shown on Figure 31.

Methyl tert-butyl ether (MTBE) was detected above the screening level of 0.125 mg/l in two
samples (SWMU 1-8 GW and SWMU 1-37 GW). The detected concentrations range from
0.014 mg/i to 0.31 mg/l and are shown on Figure 31.

Naphthalene was detected above the screening level of 0.00143 mg/l in three samples (SWMU
1-4 GW, SWMU 1-8 GW, and SWMU 1-24 GW). The detected concentrations range from
0.0023 mg/l to 0.032 mg/l and are shown on Figure 31.

2,4-Dimethylphenol was detected above the screening level of 0.73 mg/l in one sample (SWMU
1-4 GW). The detected concentrations range from 0.026 mg/I to 0.85 mg/l and are shown on
Figure 31.

DRO was detected above the screening level of 0.2 mg/l in four samples (SWMU 1-4 GW,
SWMU 1-6 GW, SWMU 1-24 GW, and SWMU 1-37 GW). The detected concentrations range

from 1.0 mg/l to 4.4 mg/l and the results are shown on Figure 31.

6.2.2 Old API Separator Groundwater Results

Two of the groundwater samples (SWMU 14-2 GW and SWMU 14-3 GW) were collected from
temporary well completions and a third groundwater sample (SWMU 14-OAPIS-1 GW) was
collected from a permanent well completion installed in soil boring SWMU 14-2. There are

numerous metals detected at concentrations above their respective screening levels in the two
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groundwater samples collected from the temporary well completions, but only two metals above
screening levels in the sample collected from the permanent well. Arsenic was detected above
the screening level of 0.01 mg/l in two samples (SWMU 14-2 GW and SWMU 14-3 GW). The

detected concentrations range from 0.012 mg/l to 0.024 mg/l and are shown on Figure 30.

Barium was detected above the screening level of 1.0 mg/l in one sample (SWMU 14-3 GW).

The detected concentrations range from 0.54 mg/l to 2.8 mg/l and are shown on Figure 30.

Beryllium was detected above the screening level of 0.004 mg/l in one sample (SWMU 14-3
GW). The detected concentrations range from 0.0021 mg/l to 0.042 mg/I.

Chromium (total) was detected above the screening level of 0.05 mg/l in two samples (SWMU
14-2 GW and SWMU 14-3 GW). The detected concentrations range from 0.012 mg/l to 0.38
mg/l.

Cobalt was detected above the screening level of 0.05 mg/l in one sample (SWMU 14-3 GW).

The detected concentrations range from 0.038 mg/l to 0.12 mg/l.

Cyanide was detected above the screening level of 0.2 mg/l in one sample (SWMU 14-2 GW).
The detected concentrations range from 0.09 mg/l to 0.216 mg/l.

Iron was detected above the screening level of 1.0 mg/l in three samples (SWMU 14-2 GW,
SWMU 14-3 GW, and SWMU 14-OAPIS-1 GW). The detected concentrations range from 5.6
mg/l to 120 mg/l.

Lead was detected above the screening level of 0.015 mg/l in two samples (SWMU 14-2 GW
and SWMU 14-3 GW). The detected concentrations range from 0.044 mg/l to 0.19 mg/l and are

shown on Figure 30.

Manganese was detected above the screening level of 0.2 mg/l in three samples (SWMU 14-2
GW, SWMU 14-3 GW, and SWMU 14-OAPIS-1 GW). The detected concentrations range from
1.3 mg/l to 45 mg/l and are shown on Figure 30.

Vanadium was detected above the screening level of 0.183 mg/l in one sample (SWMU 14-3
GW). The detected concentrations range from 0.029 mg/l to 0.52 mg/l.
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1,2,4-Trimethylbenzene was detected above the screening level of 0.015 mg/l in two samples
(SWMU 14-2 GW and SWMU 14-3 GW). The detected concentrations range from 0.082 mg/l to
0.085 mg/l and are shown on Figure 31.

1-Methylnaphthalene was detected above the screening level of 0.0097 mg/l in two samples
(SWMU 14-2 GW and SWMU 14-3 GW). The detected concentrations range from 0.061 mg/l to

0.17 mg/l and are shown on Figure 31.

2-Methylnaphthalene was detected above the screening level of 0.027 mg/l in two samples
(SWMU 14-2 GW and SWMU 14-3 GW). The detected concentrations range from 0.039 mg/l to

0.11 mg/l and are shown on Figure 31.

Benzene was detected above the screening level of 0.005 mg/l in three samples (SWMU 14-2
GW, SWMU 14-3 GW, and SWMU 14-OAPIS-1 GW). The detected concentrations range from
0.013 mg/l to 0.097 mg/l and are shown on Figure 31.

MTBE was detected above the screening level of 0.125 mg/l in three samples (SWMU 14-2 GW
SWMU 14-3 GW, and SWMU 14-OAPIS-1 GW). The detected concentrations range from 0.25
mg/l to 0.44 mg/l and are shown on Figure 31.

Methylene chioride was detected above the screening level of 0.005 mg/l in one sample (SWMU

14-3 GW). It was detected in only the one sample at a concentration of 0.0075 mg/I.

Naphthalene was detected above the screening level of 0.00143 mg/l in two samples (SWMU
14-2 GW and SWMU 14-3 GW). The detected concentrations range from 0.042 mg/l to 0.045

mg/l and are shown on Figure 31.

DRO was detected above the screening level of 0.2 mg/l in two samples (SWMU 14-2 GW and
SWMU 14-OAPIS-1 GW). The detected concentrations range from 6.5 mg/l to 83 mg/l and are

shown on Figure 31.

6.3 General Groundwater Chemistry

The measurement of field purging pa?ameters included measurement of groundwater pH,
specific conductance, dissolved oxygen concentrations, oxidation-reduction potential, and
temperature. The results of the measurements are included in Table 11 and fluid levels

measured prior to purging are presented in Table 2.
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Section 7
Conclusions and Recommendations

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

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

71 Conclusions

A cumulative risk evaluation for soils is presented in Tables 12 and 13 for SWMUs No. 1 and
No. 14, respectively. The evaluation was conducted by taking the maximum reported soil
concentration of each detected constituent and dividing by the residential screening level and
non-residential screening levels as shown in the equations below. These calculations are
separated for carcinogenic and non-carcinogenic constituents. The cumulative carcinogenic
risk is 1.36 x 10 assuming residential land use and 6.3 x 10 for non-residential land use at
SWMU No. 1. The cumulative carcinogenic risk is 1.41 x 10™ assuming residential land use and
6.93 x 10° for non-residential land use at SWMU No. 14. The hazard index for residential land
use is 0.77 and for non-residential land use is 0.148 at SWMU No. 1. The hazard index for
residential land use is 1.50 and for non-residential land use is 0.405 at SWMU No. 14.

o conc, conc, conc cong; _
Site Risk = ( X 4 z ) x 1075

+ 4+t
SSL, ' SSL, ' SSL, SSL;

. conc, €onc, conc, cong;
Site Hazard Index (HI) = + X

+ cos
SSL, = SSL, = SSL, SSL;

A cumulative risk evaluation for groundwater is presented in Tables 1 and 15 for SWMUs No. 1
and No. 14, respectively. The evaluation was conducted by taking the maximum reported
concentration of each constituent detected in groundwater, which is based on the totals
analyses for metals, and dividing by the residential screening levels, as shown in the equation
above in the discussion for soil. The cumulative carcinogenic risk level is calculated to be 3.82
x 10 for SWMU No. 1 and 8.78 x 10 for SWMU No. 14.

7.1.1 Aeration Basin
Soils

Four organic constituents (1,2,4-trimethylbenzene, 1-methylnaphthalene, benzene, and

naphthalene), and DRO were detected in three soil samples at concentrations exceeding their
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respective DAF soil screening levels. Two of the soil samples with constituents detected at
concentrations above the DAF screening levels are found in soil boring SWMU 1-1, which is
located on the southeastern boundary of the Aeration Basin. The sample intervals with
concentrations above the DAF screening level include 2-4' and 10-12°, with most exceedences
in the 2-4’ interval. The 2-4’ interval is logged as fill material composed of silty clay and the
deeper 10-12’ interval is clay. This boring was terminated at 14 feet, after encountering bedrock
at 13’ bgl. There was no indication of saturated conditions in this boring; however,
contaminants have migrated to this location immediately adjacent to the Aeration Basin. Similar
constituents are found in soils investigated a short distance to the south, near the OAPIS (see
Section 7.1.2 below).

Benzene was the only constituent detected above the DAF screening level in soil boring SWMU
1-28 at a depth of 1.5 — 2.0’ bgl (2.53 mg/kg vs. 0.796 mg/kg). Soil boring SWMU 1-28 is
located on the northern boundary of the Aeration Basin and the 1.5 - 2.0’ interval is composed
of a clayey gravelly sand, which was damp, but not saturated. The boring was terminated at 4
feet bgl in the same material. The PID readings were low and there was no odor throughout the
boring. Boring SWMU 1-28 was originally scheduled as a hand auger location, but it was
completed with the HSA drilling rig to allow penetration below 2 feet in order to assess potential
impacts observed in the adjacent deep soil boring (SWMU 1-6). Boring SWMU 1-6 had an
elevated PID reading of 37.5 ppm in the 2-4 interval; however, no constituents exceeded any of
the soil screening levels in the soil samples collected from 2-4’ or 4-6' intervals in boring SWMU
1-6.

Overall, there were few exceedences of the DAF screening levels in the soil samples collected
around the Aeration Basin. Only 3 (SWMU 1-1 (2-4’), SWMU 1-1 (10-12’), and SWMU 1-28
(1.5-2") out of 103 soil samples collected around the Aeration Basin exceeded DAF screening
levels. The vertical impacts to soil were found to extend to the uppermost groundwater-bearing

horizons in some borings around the Aeration Basin as discussed below.

Groundwater

There are a seemingly large number of metals detected at concentrations above residential / tap
water screening levels in groundwater samples collected from the soil borings that surround the
Aeration Basin. The metal screening levels were exceeded in every soil boring from which a

groundwater sample was collected. It is possible that these results are affected by high turbidity
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levels in the water samples collected from the temporary well completions installed in the soil

borings.

Seven organic constituents (1-methylnaphthalene, 2-methylnaphthalene, 1,2,4-
trimethlybenzene, benzene, MTBE, naphthalene, and 2,4-dimethylphenol), and DRO were
detected in groundwater samples collected from soil borings at concentrations above screening
levels. At least one organic constituent was found at concentrations above the screening levels
in borings SWMU 1-2, SWMU 1-4, SWMU 1-6, SWMU 1-8, SWMU 1-24, and SWMU 1-37. Soil
boring SWMU 1-1 was installed near the southeast corner of the Aeration Basin and

encountered bedrock at a depth of 13 feet bgl, but groundwater was not present at this location.

Soil boring SWMU 1-2 was drilled along the southwest side of the Aeration Basin and
encountered bedrock at a depth of 19.5 feet bgl. There were several saturated soil intervals
encountered in this boring including clayey sand from 8 to 11 feet, 14 to16 feet, 17 to 17.25 feet,
and 18.25 t018.5 feet bgl. Benzene was the only organic constituent detected at a
concentration above the screening level in SWMU 1-2 (0.017 mg/l vs. 0.005 mg/l). Additional
soil boring SWMU 1-37 was installed southwest of the Aeration Basin to delineate potential
impacts observed when drilling soil boring SWMU 1-2. Benzene did decrease to below the
screening level in the groundwater sample collected at SWMU 1-37, but MTBE increased to a
concentration slightly over the screening level (0.13 mg/l vs. 0.125 mg/l) and DRO was detected
at 1.0 mg/l, which exceeds the screening level of 0.2 mg/l. In boring SWMU 1-37, bedrock was
encountered at 16 feet bgl and two intervals of saturated clayey sand were present at 8.5-9
feet and 12 - 13 feet bgl.

Moving further around the edge of the Aeration Basin to just north of the southwest corner,
SWMU 1-3 was drilled to bedrock at a depth of 19.5 feet bgl. A thin clayey sand zone at
11-11.25 feet and a second at 18-19.5 feet were both saturated in boring SWMU 1-3. None of
the organic constituents exceeded their screening levels at SWMU 1-3. The stratigraphic
relationship between the clayey sand zones appearing in SWMU 1-2, SWMU 1-3, SWMU 1-24,
and SWMU 1-5 appear on cross section C-C’ (Figure 8).

The next deep soil boring drilled (SWMU 1-4) is located further north, on the west side of the
Aeration Basin. This boring encountered bedrock at a depth of 23 feet bgl and had saturated
intervals of clayey sand at 10-12 feet and clayey sand/sandy clay at 17-20 feet bgl. Six organic
constituents (benzene, 2,4-dimethylphenol, 1-methylnaphthalene, 2-methylnaphthalene, 1,2,4-
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trimethylbenzene, and naphthalene) and DRO were found at concentrations in groundwater
above their screening levels. Based on the field indication of impacts at SWMU 1-4, an
additional soil boring (SWMU 1-24) was completed between SWMU 1-4 and SWMU 1-5.
SWMU 1-24 was drilled to a depth of 34 feet, but bedrock was not encountered. A saturated
interval of clayey silt/sand was identified from 24 to 28 feet bgl. A groundwater sample collected
from this boring found benzene, 1-methylnaphthalene, DRO, and naphthalene at concentrations

above their screening levels.

Based on the field evidence of potential impacts at borings SWMU 1-4 and SWMU 1-24, two
additional soil borings (SWMU 1-20 and SWMU 1-38) were drilled west of the Aeration Basin.
At location SWMU 1-20 (located southwest of SWMU 1-4), bedrock was encountered at a depth
of only 10 feet bgl and there was no indication of saturation in the boring or the clayey sand
deposits, which were identified in SWMU 1-4. No groundwater sample was collected at SWMU
1-20 as the boring was dry. Soil boring SWMU 1-38 was drilled west-northwest of SWMU 1-4
and bedrock was encountered at a depth of only 6 feet bgl. Once again, the clayey sand
deposits, which were saturated in boring SWMU 1-4, were not present at this location to the
west of the Aeration Basin. No groundwater sample was collected at SWMU 1-38 because the
boring was dry. Based on the results of borings SWMU 1-20 and SWMU 1-38, it does not
appear that the saturated zones found in SWMU 1-4 and SWMU 1-24 extend beyond the base
of the slope on the west side of the Aeration Basin where borings SWMU 1-20 and SWMU 1-38

were completed.

Soil boring SWMU 1-5 was drilled on the northwest corner of the Aeration Basin where bedrock
was encountered at a depth of 27 feet bgl. A thin layer of saturated clayey sand (26 - 27’ bgl)
was identified on top of the bedrock. The temporary well completion produced very little water

and no organic constituents were detected above their screening levels.

Soil boring SWMU 1-6 was drilled along the northern edge of the Aeration Basin and bedrock
was found at a depth of 11 feet bgl. Two saturated clayey sand zones were identified at 4 - 6

feet and 10 - 11 feet bgl. DRO was the only organic analysis to exceed the screening level.

On the east side of the Aeration Basin, approximately 150 feet south of the northern most extent
of the Aeration Basin, soil boring SWMU 1-7 was drilled to a depth of 18 feet bgl. Bedrock was

encountered at 16 feet bgl. The only indication of saturation was in thin sand seams in the clay
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that immediately overlies the bedrock. No organic constituents were found to exceed their

screening levels in the groundwater sample collected at SWMU 1-7.

Soil boring SWMU 1-8 was completed on the east side of the Aeration Basin near the New API
Separator. Bedrock was encountered at depth of 19 feet bgl and there was one relatively thick
saturated interval of clayey sand found on top of the bedrock from a depth of approximately 13
feet to 19 feet bgl. 1-Methlynaphthalene, MTBE and naphthalene were found in the
groundwater sample collected from this boring at concentrations above their screening levels;
however, there are additional monitoring wells in this area (e.g., NAPIS-1 located east of the

new APl Separator) that can be used to provide delineation to the east.

While there are detections of seven organic constituents and DRO in groundwater samples
collected immediately surrounding the Aeration Basin, the concentrations are not significantly
above the screening levels (i.e., generally less than one order of magnitude above the
screening level). The saturated intervals in most locations consist of clayey sand, which was
found to not be very productive during sample collection activities. The clayey sand intervals do
not appear to be laterally continuous at most locations based the inability to correlate zones
between most of the soil borings completed around the perimeter of the Aeration Basin. It also
appears that the source of recharge to the saturated intervals found in the borings around the
Aeration Basin is the wastewater, which has been maintained in the Aeration Basin. As the
Aeration Basin is removed from service and the liquids are removed, it is probable that the
saturation observed in borings SWMU 1-2, SWMU 1-3, SWMU 1-4, SWMU 1-5, SWMU 1-6,
SWMU 1-7, SWMU 1-8, SWMU 1-24, and SWMU 1-37 will dissipate.

7.1.2 Old API Separator
Soils

Twelve organic constituents [1,1,2-Trichloroethane, 1,2,4-trimethylbenzene, 1,2-dibromo-3-
chloropropane, 1,2-dibromoethane (EDB), 1,2-dichloropropane, 1-methylnaphthalene, 2-
methylnaphthalene, benzene, ethylbenzene, naphthalene, xylenes, and bis(2-chloroethyl)ether]
and DRO were detected in soils at concentrations above their DAF screening levels. Two
constituents (1,2-dibromo-3-chloropropane and 1,2-dibromomethane) had concentrations above
the residential soil screening levels, but below the non-residential screening levels. The highest
concentrations were found in soil samples collected directly beneath the former location of the
OAPIS at borings SWMU 14-12, SWMU 14-13, and SWMU 14-14, and at borings immediately
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adjacent to the OAPIS (e.g., SWMU 14-15, SWMU 14-16, and SWMU 14 -17). In addition,
there is an area of elevated concentrations at depths of 8 to 12 feet bgl located near the west
end of the former OAPIS, near borings SWMU 14-6 and SWMU 14-7, and extending north

towards the location of the former benzene strippers.

Concentrations of these organic constituents decrease away from the OAPIS and the lateral
extent of the impacts to soil were delineated to the south in soil borings SWMU 14-21 and
SWMU 14-22. All constituents except benzene were found below their respective DAF
screening levels to the east of the OAPIS in boring SWMU 1-23. Benzene was detected at 1.1
mg/kg vs. a DAF screening level of 0.796 mg/kg in silty clay at a depth of 12 — 14 feet in SWMU
14-23. All constituents were found at concentrations below their screening levels in the western
most soil boring (SWMU 14-1), which was drilled to a depth of 50 feet in an attempt to hit
bedrock or saturation. The extent of impacts to soil was not defined to the north toward the
Aeration Basin, as demonstrated by impacts found in soil boring SWMU 14-3, which is located
approximately half way between the former OAPIS and the Aeration Basin. It is possible that
the impacts to soil may extend continuously between the OAPIS and the Aeration Basin, which
are separated by only a short distance of approximately 60 feet. The vertical impacts to soil
were found to extend to the uppermost groundwater-bearing horizons in borings SWMU 14-2
and SWMU 14-3.

Groundwater

Groundwater samples were collected from temporary well completions in two soil borings
(SWMU 14-2 and SWMU 14-3) and one permanent monitoring well (OAPIS-1), which was
installed in boring SWMU 14-2. Similarly as observed above for the temporary well completions
around the Aeration Basin, many metals were detected above residential / tap water screening
levels in the groundwater samples collected at the temporary well. The number of metals
detected at concentrations above their screening levels in the groundwater sample collected
from the permanent well completion (OAPIS-1) was significantly less than the number detected
in the groundwater sample collected from the initial temporary well completion in this same saoil
boring (SWMU 14-2). ltis possible that these results are affected by high turbidity levels in the

water samples collected from the temporary well completions.

Seven organic constituents (benzene, 1-methlynaphthalene, 2-methylnaphthalene, 1,2,4-
trimethlybenzene, Methylene chloride, MTBE, and naphthalene) and DRO were detected at

concentrations above their screening levels in groundwater samples collected from both
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locations [SMWU 14-2 (OAPIS-1) and SMWU 14-3). Soil boring SWMU 14-2 was drilled to a
depth of 26 feet, but did not encounter bedrock, nor was there any distinct saturated interval
logged in this boring. Soil boring SWMU 14-3 was also drilled to a depth of 26 feet and did not
encounter bedrock. An indication of potential saturation was observed near the top of a clay
horizon in SWMU 14-3 at 14 feet bgl. Groundwater production was very slow from both of these

locations, indicating the lack of a true aquifer.

The lateral extent of potential impacts to groundwater was defined by a series of dry soil borings
drilled to the west, south and east of the OAPIS. SWMU 14-1, the western most soil boring
near the OAPIS was drilled to a depth of 50 feet and never did encounter bedrock. There was
no indication of saturation in SWMU 14-1 and the boring failed to produce any water. Two
borings (SWMU 14-21 and SWMU 14-22) were drilled south of the OAPIS and no elevated PID
readings or indication of saturation was logged in either boring. Soil boring SWMU 14-23 was
drilled east of the OAPIS and did encounter a sandy clay zone at 16 feet bgl that was wet, but a

temporary well completion in the boring failed to produce any water.

7.2 Recommendations

An additional soil boring to the north of the Aeration Basin near soil boring SWMU 1-6 could be
completed to provide full delineation of both soil and groundwater impacts to the north of the
Aeration Basin. Also an additional boring to the southwest of location SWMU 1-37 could provide
additional control in this area for potential groundwater impacts. The area between the OAPIS
and the Aeration Basin is relatively small and does not warrant additional investigation to

determine if there is possible separation of impacts sourced from the two different SWMUs.

An additional soil boring could be installed east of the OAPIS near SWMU 1-23 to provide full
delineation of soil impacts observed in this area. Additional soil data to the southwest of SWMU

14-6 could be used to better define soil impacts observed in this area of the site.
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