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Dear Mr. Moore:

The New Mexico Environment Department {NMED) has reviewed the Response to Approval
with Modlfications Revised Investigation Report OW-14 Source Area (Response), dated
December 10, 2019 and submitted on behalf of Marathon Petroleum Company dba Western
Refining Southwest Inc., Gallup Refinery (the Permittee). The Permittee must address the
following comment.

[n the response to NMED’s Approval with Modifications Comment 3, the Permittee states,
“[ilnstead of taking a somewhat “piecemeal” approach of attempting to extend select maps or
cross sections from one area of investigation to include portions or all of the adjacent areas of
investigation, it would be a significant improvement to have one report for SMWU No. 6 that
includes all three of the areas discussed above, which are all impacted by releases at SWMU
No. 6.” The referenced investigation associated with SWMU No. 6 has three parts: (1) MTBE
plume northeast of SWMU No. 6, {2) source area and hydracarbon plume east side of SWMU
No. 6, and (3) hydrocarbon plume in the vicinity of the north drainage ditch. Each investigation
focuses on separate areas; therefore, it is more appropriate to conduct the investigations
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separately. In addition, there are other potential releases associated with SWMU No. 6 {e.g.,
separate-phase hydrocarbons in the STP-1 French Drain). One report that covers all of the
investigations associated with SWMU No. 6 is not likely to be practical or inclusive and will likely
lack necessary details. The Permittee may submit a comprehensive SWMU No. 6 report that
provides an analysis of subsurface and groundwater conditions within SWMU No. 6 and its
adjacent areas and an overview of each investigation, if deemed appropriate. However, that
report will not replace each separate investigation report. No response required.

This approval is based on the information presented in the document as it relates to the
objectives of the work identified by NMED at the time of review. Approval of this document
does not constitute agreement with all information or every statement presented in the
document.

If you have questions regarding this letter, please contact Michiya Suzuki of my staff at 505-
476-6059.

Sincerely,

T

Kevin Pierard
Chief
Hazardous Waste Bureau

(oo D. Cobrain, NMED HWB
M. Suzuki, NMED HWB
C. Chavez, OCD
L. King, EPA Region 6 {6LCRRC)
B. Moore, WRG

File: Reading File and WRG 2020 File
HWB-WRG-19-002







RESPONSE TO APPROVAL WITH MODIFICATOINS
November 15,2019 Comments on the OW-14 Source Area Investigation Report
(Dated September 2019)

NMED Comment 1:

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

MPC Response 1:

The missing figure (new Cross Section E-E”), which depicts the subsurface conditions across the tank
farm to STP-1, is enclosed. Figure 6 that shows the locations of the cross sections is also revised to
include new cross section E-E’. We believe that this figure and Figure 9 in combination depict the
subsurface conditions “between Tank 570 to OW-14 and STP-1.” Also see additional discussion below
in response to Comment 3 regarding development of additional figures that span across areas separately
investigated under different work plans with individual reports. We did note that your comment now
refers specifically to “TK 570-1” and not just Tank 570 as originally requested. You will find that the
original cross section B-B’ includes TK 570-1 and also overlaps with cross section C-C’, that was
previously revised to extend to OW-14.

NMED Comment 2:
In the response to NMED's Approval with Modifications Comment 10, the Permittee states,

"[t]here is a detailed discussion on the soil types present in Section 4.3.1, which is not repeated
in the Conclusions Section. This discussion is provided below and as shown both intervals
consist of sand with clayey sand in the 16 feet to 18 feet bgl interval and silty sand in the 24

feet to 26 feet bgl interval." To clarify, the direction of NMED's Comment 10 was to include the
discussion regarding the correlation between the level of contamination associated with

organic constituents and soil types where elevated contaminant concentrations were detected
and further develop a discussion of potential contaminant pathways, rather than to repeat
Section 4.3.1 in the Conclusion Section. No revision required.

MPC Response 2:
The comment is acknowledged.

NMED Comment 3:

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



MPC Response 3:

NMED states, “The Permittee provided a figure that depicts wells downgradient from OW-

14 but the figure does not depict any wells upgradient from OW-14, which was referenced in

the Permittee's statement.” The response provided to original Comment 11 was as follows, “[t]he
requested figure is enclosed. This is Figure 22 from the Investigation Report North Drainage Ditch and
OW-29 & OW-30 Areas, which is reported on separately as previously directed by NMED.” There is no
reference to the wells up-gradient from OW-14 in our response, but of course those up-gradient wells
were already depicted on Figure 20 included in the OW-14 Source Area Investigation Report.

In the original Comment 11, NMED stated, “Provide a figure that includes the other downgradient wells
identified in this comment to provide further context to the MTBE plume migration.” The “other wells”
that NMED discussed are OW-14, OW-30, and OW-55. Figure 22, which was provided, includes not
only wells OW-14, OW-30, and OW-50, but also provides coverage much further down-gradient than
specified by NMED. Figure 22 includes all existing down-gradient wells that have information available
regarding MTBE migration in this area. Possibly NMED meant for us to revise the original Figure 20 to
add the wells further down-gradient. Per NMED’s previous comments, we have provided separate reports
for the area focused on to identify the source of groundwater contamination observed in OW-14 and the
down-gradient areas near wells OW-29 and OW-30 and the North Drainage Ditch. To start revising
existing maps to include new wells / information (e.g., MTBE concentrations north of OW-14) that was
not part of the original report, will result in a report (OW-14 Source Area Investigation Report) that does
not contain the associated analytical reports, QA/QC review, and any related discussion. In an effort to be
responsive to NMED’s request, we have prepared a new figure for MTBE that essentially combines the
original figure provided in the OW-14 Source Area Investigation Report and Figure 22 from the North
Drainage Ditch Investigation Report.

In correspondence dated May 11, 2015, NMED directed Western Refining Southwest, Inc. (“Western”) to
submit two separate investigation work plans for areas within or directly down-gradient of Solid Waste
Management Unit (SWMU) No. 6 — Tank Farm. “The OW-series wells on the northeast side of the
property have exhibited increasing concentrations of methyl tert-butyl ether (MTBE), benzene and other
petroleum-related compounds over the last several years. Additionally, based on the data, there appear to
be two separate contaminant plumes in the area. The Permittee must submit two work plans to: 1) further
investigate the known MTBE plume at the Facility and, 2) investigate a suspected plume north of the
Tank Farm (SWMU 6).” “A work plan proposing to install additional monitoring wells to define the
extent of MTBE and other hydrocarbons down-gradient and to the north-northwest of existing
groundwater monitoring wells OW-29 and OW-30 must be submitted no later than August 17, 2015. The
Permittee must also submit a work plan to investigate the source of contaminants present in

groundwater monitoring well OW-14. This work plan must be submitted no later than September 8§,
2015.”

In correspondence dated May 12, 2015, NMED directed Western to submit a third separate investigation
work plan for the discovery of hydrocarbon in the North Drainage Ditch, which is located due north of
SMWU No. 6. “The Permittee must provide a Work Plan for NMED's review. The Permittee must
provide information regarding any tanks located upgradient from the hydrocarbon discovery that could be
potential sources of the release. Additionally, please provide information regarding tank contents and the
tank inspection schedule for any potential upgradient tank sources. Finally, also provide additional
information regarding the drainage ditch (e.g., depth of ditch, direction of flow, and drainage outlets).”

On August 13, 2015, Western submitted an investigation work plan that covered the areas down-gradient
of wells OW-29 and OW-30, and the North Drainage Ditch. This larger area generally down-gradient of
SWMU No. 6 was investigated separately, while the effort to identify the source of groundwater

3



contamination observed in OW-14 was conducted under a separate work plan and has been reported on
separately from the down-gradient areas. Based on the investigations conducted to-date of the three
areas, it appears the observed groundwater impacts are all associated with SWM No. 6. Instead of taking
a somewhat “piecemeal” approach of attempting to extend select maps or cross sections from one area of
investigation to include portions or all of the adjacent areas of investigation, it would be a significant
improvement to have one report for SMWU No. 6 that includes all three of the areas discussed above,
which are all impacted by releases at SWMU No. 6. We would welcome the opportunity to discuss this
approach with NMED at upcoming project meetings and jointly develop a report outline, which could
retain some of the individual discussions on different areas/field efforts, but at least present a more
comprehensive presentation on the subsurface conditions (e.g., geology, hydrogeology, and contaminant
distribution) across the larger area and better documentation of contamination migration within and away
from SWMU No. 6.
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RESPONSE TO COMMENTS
August 19, 2019 Approval with Modifications — Revised Investigation Report OW-14 Source Area
(July 2019)

NMED Comment 1:

In the responses to NMED's Disapproval Comments 1, 2, 11, 15 and 19, the Permittee states,
"[n]one required ... " Although no revision is required to the Report to address these comments,
these comments provide NMED's direction and still require the Permittee's compliance and a
response. The Permittee's response does not clearly express concurrence, but NMED assumes
as such. Respond to future comments appropriately.

MPC Response 1:
The comment is acknowledged.

NMED Comment 2:
In the response to NMED's Disapproval Comment 8, the Permittee states, "[n]ew Figure 21 has

been added to show the identified underground pipelines in the investigation area." During the site visit
conducted on June 6, 2019, NMED observed that many pipelines within the Facility were exposed to
facilitate visual inspection for potential leaks. Explain whether the pipelines depicted in Figure 21
(Underground Pipelines) were also exposed or if they are buried. If the pipelines are buried, provide
information regarding the dimensions and depths of the pipelines in a response letter.

MPC Response 2:

The historic site drawings indicate the “dirty oil drainage lines” from the storage tanks are 4 in
diameter and the trunk lines into which they drain are 8 lines in the area depicted on Figure 21. The
exact depth of these pipelines ranges from approximately 2 to 6 feet of the land surface in this area
depending on local topography. The sewer pipeline is indicated to have a diameter of 8 and the depth
is unknown.

NMED Comment 3:

NMED's Disapproval Comment 10 states, "[f]rom past investigations and general knowledge of
the depositional environment, the thickness of transmissive materials is highly variable without
any obvious trends. Remove the discussion regarding the thickness of transmissive materials
from the revised Report or note that it is highly variable."

The Permittee's response states, "[t]he discussion regarding the thickness of transmissive
materials on page 4-2 has been removed from the Report and a sentence added stating that
the thickness of transmissive materials is highly variable. We have also noted that this is
according to NMED. We are not arguing that the thickness is not variable, but neither DiSorbo
nor MPC Refinery is of the opinion there are no trends to the distribution of the thickness of
transmissive materials. Where NMED wants statements added that could be considered an
interpretation the data, we think it important to clarify whose interpretation is being
presented." The Permittee revised the Report to state, in Section 4.2.1 (Geology) that, "[a]n
isopach map of the thickness of potentially transmissive material (e.g., sand, sandy gravel,
clayey gravel, clayey sand, etc.) that are below the water table is included as Figure 11. The
thickness of the transmissive materials is highly variable according to NMED."

The trends the Permittee references are not clear and not discussed in the response letter or
within the text of the Report. The Permittee's presentation of the saturated lithology as a
monolith of transmissive material is an overly broad characterization of the site's soils, which



was the basis of NMED's comment. As the Permittee states in the Report twice, in Section 4.2.1
(Geology) and Section 4.2.2 (Hydrogeology), the subsurface is characterized by "diverse
properties and complex, irregular stratigraphy of the surface soils (Quaternary alluvium) ... "
Contaminant migration occurs primarily within deposits of sands and gravels or clayey sands
and gravels, such as the sand stringers that occur irregularly throughout the facility's
subsurface. The presence of transmissive materials is variable. This is depicted in the boring
logs as well, for instance the well log for boring TK569-3 depicts two separate saturated
intervals in silty sand/sandy clayey gravel separated by a layer of silty clay. In the January 2019
version of the Report, the Permittee stated, "[t]here are two areas that show a thicker
accumulation of saturated transmissive materials, with one being near RW-1 and TK 568-2-
possibly extending northeast towards old boring 652. There is also an increased thickness of
saturated transmissive sediments near OW-14, which may extend to the north towards old boring 643." In
the same Geology section of the Report the Permittee discusses the top of the

Chinle Group regarding troughs and highs in the top of the bedrock and refers to Figure 12
(Paleotopography Top of Chinle Group). The transmissive material lies atop the Chinle Group
bedrock; where there are troughs in the bedrock, generally an accumulation of transmissive
material is present, unless erosion or other reworking occurred post deposition. Contour maps
of the top of the Chinle formation, the Chinle/Alluvium deposits, and the potentiometric
surface should be roughly comparable. Treating the subsurface soils as a monolith presents a
simplified version of potential migration pathways, which are more complicated. In the
response letter, explain the more monolithic trends which the Permittee believes to be present
in the subsurface.

MPC Response 3:

NMED introduces the term “monolith”, but we have not identified its use within the Report. We find
monolith defined in Merriam-Webster’s dictionary as “a single great stone often in the form of an obelisk
or column.” This is certainly not what is represented on Figure 11 and we believe the report clearly
describes the figure as simply showing the thickness of potentially transmissive saturated materials that
may comprise different lithologies (e.g., sand, sandy gravel, clayey gravel, clayey sand, etc.). There is
nothing to represent the contoured values represent a “single lithology”, possibly what NMED is referring
to as a “monolith.” We understood NMED’s previous comment to indicate you wanted any references to
trends removed. In the revised Report, references to any potential trends that may or may not be depicted
on Figure 11 were removed per NMED’s comment. We do believe that with the increased geologic
control as the result of installing additional borings, that some gross trends of the saturated thickness of
transmissive materials, particularly immediately overlying the bedrock surface, may be more apparent.

NMED Comment 4:
In the response to NMED's Disapproval Comment 12, the Permittee states, "[a]s noted by

NMED, the slope of the potentiometric surface and that of the contact between the Chinle
Formation and the overlying Alluvial deposits do not correlate [in the area of RW-2 and OW-
58]." In Section 4.2.2 (Hydrogeology) the Permittee states" ... the groundwater elevations in
RW-2 and OW-58 were similar in September 2016 (0.84 feet higher at OW-58) but the gradient
increased to 1.59 feet in August 2018 with the flow direction to the southwest from OW-58
towards RW-2. This is in contrast to the elevation change of the top of the Chinle, which is 8
feet higher at RW-2 than OW-58. Generally, the shallow groundwater potentiometric surface
reflects the topography of the top of the Chinle Formation, but not in this particular location."
It seems unlikely that groundwater flows in the opposite direction between these two wells
from the rest of the shallow groundwater flow to the north and northeast in this area of the
facility. Either there is an ongoing leak contributing to the increase in the groundwater gradient
or the measurements were not recorded correctly; either way these data appear to be



anomalous. No revision required.

MPC Response 4:
The comment is acknowledged.

NMED Comment 5:

In the response to NMED's Disapproval Comment 16, the Permittee states, "[i]n reviewing the referenced
well log [TK569-3], we note that the 2-foot interval above the 14' - 16" interval consisted of a silty clay
with a trace of fine sand but was otherwise similar to the interval above, which was logged as silty clay,
low, firm, damp, brown, odor. The overlying silty clay that extends to the land surface is also noted as
being damp. In this case, following NMED's recommendation, the well screen would extend from the
land surface to the total depth of 39 feet. We would respectfully suggest that an indication of being damp
does not mean it is likely the water table would rise to the upper levels. Also, consideration must be given
to the presence of confined intervals, where the potentiometric surface may rise in a cased [well] when
above the screened interval, but not be reflective of "water table" conditions at a given location. MPC
will employ longer screen intervals where appropriate based on NMED's direction above and attempt to
consult with NMED regarding well screen placement when conditions arise that could potentially result in
"submerged" well screens and/or cross-contamination between otherwise vertically isolated intervals."

Signs of saturation in tight formations (e.g., silty clay) are often difficult to identify. According to the
boring log for TK569-3, the presence of fine sand and odor is first noted at the depth of 14 feet below
ground surface (bgs) and the soil description is clearly different from that of the shallower subsurface.
Nevertheless, the screened interval of temporary well TK569-3 intersected the water table and the well
was appropriately installed according to Table 4 (Groundwater Field Measurements). No revision
required.

MPC Response 5:
The comment is acknowledged.

NMED Comment 6:

In the response to NMED's Disapproval Comment 17, the Permittee states, "[y]es, the groundwater
samples collected at TK569-2 and TK570-1 were collected from beneath the layer SPH. The text on
pages 4-11 and 4-14 is revised to reflect collection of the water samples from beneath the SPH." The
response partially addresses Comment 17. Comment 17 also states, "[i]n the future, when SPH is present
in any temporary wells after purging, the wells must be converted to permanent groundwater monitoring
or recovery wells or the Permittee must contact NMED to discuss the circumstances." Acknowledge the
provision in the response letter.

MPC Response 6:
The comment and requirement to complete temporary wells with SPH as permanent monitoring wells is
acknowledged.

NMED Comment 7:

In Section 2 (Background), page 2-2, the Permittee states, "[t]he most recent inspection of Tank 570 was
conducted in March 2015. During the internal inspection, two %" diameter through holes were found in
the floor. It was noted in the report that these holes were apparently in the same areas that were drilled
and repaired with epoxy back in August of 1994. Based on these inspection reports, it appears that recent
leaks have been occurring through the bottom of Tank 570 and may have been present in the past with
earlier repairs dating back to 1994." According to a conversation with the Permittee at the end of July



2019 the leaks in Tank 570 may have also contributed to the product discovered in the French drain by
pond STP-1. The Permittee provided cross-sections of the subsurface but no cross sections that depict the
subsurface from Tank 570 to OW-14 or towards STP-1. The cross-sections focused on the area around
recovery well RW-1 and none of the cross-sections depict the subsurface towards well OW-14. Submit a
figure that depicts the likely subsurface conditions between Tank 570 to OW-14 and STP-1.

MPC Response 7:
Figures 6 and 9 are revised to extend cross section C-C’ to OW-14 and a separate new cross section is
enclosed that extends to STP-1.

NMED Comment 8:
In Section 2 (Background), page 2-1, the Permittee states, "The three leaded gasoline storage tanks (TK-

568, TK-569, and TK-570) closest to OW-14 were investigated as part of SWMU No. 6 in the early to
mid-1990s. Tanks TK-569 and TK-570 are still used to store gasoline, while TK-568 was switched to
store MTBE sometime after 1996 and later switched to ammonium thiosulfate in 1986." Note that NMED
considers SWMU 6 to include the entire tank farm, not just the leaded tanks. Also, it seems that the dates
are incorrect regarding the history of tank TK-568. No revision required.

MPC Response 8:

The comment is acknowledged and NMED is correct regarding the dates describing the history of Tank
TK-568 are incorrect. Any future revision to the report will correct the discussion to note that the switch
to ammonium thiosulfate occurred in 2005.

NMED Comment 9;

The Permittee notes several times in Section 6.1 (Soil Analytical Results) that since soil samples with
analytical results above residential levels that were collected below 10 feet that, "[t]his sample was
collected at a depth below 10 feet and thus the residential screening level does not apply." At this point in
the investigative process, the soil screening levels are being used for comparison and to develop a better
understanding of site conditions to see where contaminants are present above screening levels to guide the
investigation. Once an investigation is complete, appropriate risk-based screening levels may be used to
direct corrective action decisions.

MPC Response 9:
The comment is acknowledged.

NMED Comment 10:

In Section 7.1 (Conclusions) the Permittee discusses that, "[t]he presence of soil samples with elevated
concentrations of constituents does help to better understand potential transport pathways. The greatest
number of detections of organic constituents with the highest concentrations occurred in the soil sample
collected at a depth of 24 feet to 26 feet bgl in boring TK 569-3. This boring is located up-gradient of
Tank 569 and down-gradient of Tank 570. There were much lower concentrations of organic constituents
detected in a shallower (16 feet to 18 feet bgl) soil sample in the same boring, potentially indicating the
deeper impacts are the result of lateral transport to this location." The Permittee does not discuss the soil
type(s) present at these intervals, which is an even better way to understand potential contaminant
pathways. Include the discussion in the response letter.

MPC Response 10:

There is a detailed discussion on the soil types present in Section 4.3.1, which is not repeated in the
Conclusions Section. This discussion is provide below and as shown both intervals consist of sand with
clayey sand in the 16 feet to 18 feet bgl interval and silty sand in the 24 feet to 26 feet bgl interval.




The lithology encountered consisted of the following:

e Silty Clay: 0- 14 feet bgl (low plasticity, firm, damp, brown, no odor, odor detected from 10 feet
bgl to 14 feet bgl, trace very fine grain sand from 12 feet bgl to 14 feet bgl);

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

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

e Sandy Clay: 20 feet bgl — 24 feet bgl (low plasticity, firm, damp, brown, odor);

e Silty Sand: 24 feet bgl — 27 feet bgl (fine grain, loose, very moist, brown, odor, phase separated
hydrocarbon present, saturated from 26 feet bgl to 27 feet bgl);

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

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

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

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

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

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

NMED Comment 11:

In Section 7.1 (Conclusions) the Permittee states, "[t]he highest MTBE concentration was found in a
groundwater sample from TK568-1 (10,000 ug/L), which is located north (downgradient) of Tank 568.
The groundwater sample collected from the temporary well TK 568-2, which is upgradient of Tank 568,
was reported to have a MTBE concentration of 140 ug/L. The second highest MTBE concentration was
found in groundwater collected from OW-58 (3,300 ug/L), which is located approximately 560 feet north
(down-gradient) of TK 568-1." Other downgradient wells contain concentrations of MTBE: well OW-14
0.60 mg/L (600 ug/L) in 2018, well OW-30 contains concentrations of MTBE at 4,000 ug/L, and well
OW-55 at a concentration of 2,000 ug/L in 2017. It appears that the Permittee may be able to better
delineate the migration of MTBE in groundwater from Tank 568 using additional data points. Figure 20
(Benzene, Ethylbenzene, Toluene, Total Xylenes, and MTBE Groundwater Map) depicts wells only as far
north as well OW-14. Provide a figure that includes the other downgradient wells identified in this
comment to provide further context to the MTBE plume migration.



MPC Response 11:
The requested figure is enclosed. This is Figure 22 from the Investigation Report North Drainage Ditch
and OW-29 & OW-30 Areas, which is reported on separately as previously directed by NMED.
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Appendix A

Historical Boring Logs




- RN

PRECISION ENGINEERING, INC. FILE #: 95-018 ‘
PROJECT: Tank 569 ELEVATION: 6943.7 |
' LOCATION: See Boring Plan 1LOG OF TEST BORINGS TOTAL DEPTH: 48.5
LOGGED BY: WHK

| | ] s DATE: 3-28-95

| | s|al| STATIC WATER: 28.0

| P fc]mj BORING ID: BG4

| L [afe| PAGE: 1
| | 0 o]z MATERIAL CHARACTERISTICS | PID |
| DEPTH | T | E | E| (MOISTURE, CONDITION ,COLOR, GRAINSIZE ETC. ) | (ppm) |
|  ©0.0-0.3 [rwwwewwunl | ¢ |sand, fine, dry, brown, loose ]
| 0.3-0.4 Ixxxxxxxxxll.ol [of Ingggalt Cement Concrete ] 11.0 ]
l 0.4-5.0 I///***///l | c |glgx, sandy, wet, brown, firm, (fill), odor below 3.9', water saturated € 4.8° I >1438 l
| {777%+%777] | ¢ |bottom of £ill is at 4.8 |
| 1rseesrr] | e | | |
| 27 me | |
| 27y | |
| 1resttr] | e | | |
| VIV A |
| 5.0-11.8 |///—-+///|§;g| c [glgx, silty, blocky, wet, brown, firm, scattered carbonate filaments, some | 0.0 |
I l///--+///| | [ Inodules, native, no odor, redder >10°* I l
| [777-=+117] | ¢ | | |
| {777-=+171) | ¢ | | |
| [777-=+177] | ¢ ] | |
| |117==+117] | ¢ | | |
| |177--+117] | ¢ | | |
| [777-=+117] | ¢ | | |
[ V777-=+117] | ¢ | [ |
| [777-=+171] | ¢ | | |
| [777-=+117] | ¢ | | |
| |717-=+117] | ¢ | | [
| A rary | |
[ 144t it) | ¢ | | |
| 11.8-13.0 ]///***///Ilg_l ¢ |clay, sandy, very fine, wet, red brown to brown, soft | 0.0 |
L s27%wvrtf] | c | | [
] 13.0-14.1 I////+++//l_§_| [ Iglgx, stiff, fissured, wet, brown, some carbonate nodules I 0.0 |
| 110 /ewrl] | €} ] |
| _14.1-14.6__ |w#swvw+w++|14 | ¢ |Sand, fine, clean, damp, white, loose | 0.0 |
| 14.6-15.0 |///7%+0+//] | ¢ |clay, sandy, slightly gravelly, wet, brown, very stiff to hard | 0.0 |
| 15.0-16.9 |777%%1117]15 | ¢ |Clay, very fine sandy, laminar bedded, wet, brown, soft | 0.0 |
| [110es1007] | < | | |
| [720%+1117] | ¢ | | |
| Wssensrts] | c | | |
| 16.9-18.1 I///'/////|_1_| [ lglgx, very fine sandy, slightly less than above, slightly blocky, wet, brown, firm I 0.0 l
| V177+11177] | €| | |
| [/7/%47/7/128 | ¢ | | |
| 18.1-19.8 [eawnssens| | ¢ |sand, some clay, sandy in bands, moist to wet, brown, moderately dense to soft | 0.0 |
| Jwwwws/fwww]| | ¢ |interbedded with finer soil ] ]
| 19.8-21.3 | 000+*+000| | ¢ |eravel, sandy, moist, light grey to white, dense, subrounded | 0.0 |
| Jooox++000|20 | ¢ | | l
| |000ov+000] | c | | |
| |ooo**+000]21 | ¢ | | |
| 21.3-21.8  |///%%%/7/] | ¢ |clay, sandy, wet, brown, soft | |
l 21.8-25.5 |000tt/ooo|gg_| (o] IGravel, slightly sandy, some clay as binder, moist, grey to brown, dense ] |
| [ooorx/000| | ¢ |odor € 24.4¢ | 20 & 22.5+ |
| looox+/000| | ¢ | [ |
| LOGGED BY: WHK |

.rzz AND TYPE OF BORING: 4°'-1/4" HSA |




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6943.7
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5
LOGGED BY: WHK
| | |s| DATE: 3-28-95
| [s]a] STATIC WATER: 28.0
I P [ c|m| BORING ID: BG4
| L fajr| PAGE: 2
| o o ]z| MATERIAL CHARACTERISTICS | PID |
DEPTH | T el =2 | (MOISTURE, CONDITION, COLOR,GRAINSIZE,ETC. ) | {ppm}) |
|000"/000| I [ |cont1nued from page 1 I
|ooo*+/000|24_| c | | |
|ooo*x/000| | c | |160 €@ 24.4" |
[ooow+/000]25 | ¢ | | ]
25.5-29.4 |tttt-tttt| ] [ ]s , fine, clean of silt and clay, moist, brown, loose I 45.0 I
Itttttttttl 6 I C | l |
Itttttittil I [+ | I I
[evesveess]| | | | |
ltttttttttl I o] l | l
Iiiiiiiiiil | C I | |
liiiiiiiiil | C l l I
liiiiiiiii‘ | C I I l
29.4-30.5  |wwwwwevws] | ¢ |sand as above but yvery weakly water bearing @ 29.4°, grey to black, strong odor | 1100 |
|ttttttttt|3o I [o] I I I
30.5-31.2 ]///"'///l | C Iglgz, sandy, wet, brown, soft, odor I 770 |
[£2/%wet//]31 | € | J J
31.2-34.0  |///+++//1] | ¢ |clay, blocky, wet, very stiff, numerous carbonate filaments, brown, slightly | 770 |
|///+++///| I c Ifissured, odor I !
[117+4711] | ¢ ] | |
[77744++177] | | | |
744attt] | c | | !
34.0-35.0 I'tt-—-ttt|34 I (o] |§ggg, silty, very fine, does not appear water bearing, but sample covered with | 700 |
[ewwo—www] | ¢ |water from above, very dark brown to black, soft, strong odor | |
35.0-37.3 |'t'///tt'|35 | c |§ggg, very fine, clayey, saturated, water bearinq zones--2" thick, gradational to I 1000 |
I"'///"'I I (o Iclay below, brown, strong odor ]
lttt///tttl | c I I I
Ittt///tttl l C I I l
lttt///tttl37 | c l J l
37.3-39.2 |///+++///| | [ [Cla , wet, brown, stiff, carbonate filaments, soft to firm, not blocky or fissured ] 320 I
777444271 | < | ] |
V10es100] | e | | |
|17/444/47)39 | c | ] !
39.2-40.9 |000*-/000| | c IGravel, sandy, slightly clayey, water bearing, brown, dense, rounded to subrounded I 800 |
|ooowx/000| | € |odor | |
jooos+/o00| | ¢ | | |
40.9-45.0  |----%----|431 | C |CRINLE FORMATION | |
[mmmweean] | ¢ |shale, slightly sandy, fissle, fissured, slightly blocky, moist, red brown, hard | 2.0 |
I----*----l | o] |eome grey green banding, no odor l
e | |
e | |
|-eememe] ] | |
|-rememeee] e | | |
—— | |
45.0-48.5 l--——t*---|4 | [ Iggglg, sandy, fissle, moist to damp, hard, water from above runs into fissle l |
|----"—--| I (o} Ipartings (dry on interior of sample) difficult to obtain uncontaminated sample l |
1-——-"-—-1 | ¢ |dark red brown, suspect samples taken may be contaminated by water from above | |
LOGGED BY: WHK |
"ZE AND TYPE OF BORING: 4'-1/4* HSA —l

®




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6943.7
LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 48.5
‘ LOGGED BY: WHK
| | 18] DATE: 3-28-95
| |'s|a| STATIC WATER: 281-7"
| P || BORING ID: BG4
| L [a|r| PAGE: 3
| | o vz MATERIAL CHARACTERISTICS | PID |
| DEPTH | T LE |l E | (MOISTURE, CONDITION, COLOR, GRAINSIZE,ETC. ) [ (ppm) |
| I-—--"---I I [o] |continued from page 2 I I
| |mmmmtveme|a2_| < | | 23 e 47.0" |
| |-emmssme | e | I |
| |-=mremenfan | c | | |
| [ .| | 12 @ 48.5' |
I TD I | ] |atop drilling 11:05a I I
I l I I Iwater € 18.8* @ 11:30a -- 8" of hydrocarbon on water @ 2:00p water level € 28:'-7° | I
| | I I Icompleted 4" well, screened from 25°* to 40° l I
| | | I I(see attached completion diagram) | I
I I [ I |
| I . I |
I | I I I
| | Pl I |
I I b | I
I I b | I
| I [ | |
I I L I I
I I [ I I
| | | I |
| | I | I
| | L | |
| | [ I I
| I 1 I |
I I I I I
I I [ I |
I I . I I
I I N | |
I | [ | |
I | [ | I
| | [ | |
| I . I |
I | o | I
| I . | |
| I L I |
| | [ | |
I I ] I I
I I [ | I
I I I I I
I | [ I |
| I I | |
| I I | I
| | Pl I |
| I [ I I
| I [ | |
I | || I |
] | I | ]
| LOGGED BY: WHK |

_

“ZE AND TYPE OF BORING: 4'-1/4" HSA




INSTNUIATION DATE: 03 2895

INSTALLATION DIAGRAM
MONITORING WELL NO.

Be-4

HEeHT
: T
INNER WELL CAP TOP OF PROTECTIVE Wil COVER:

MEASURELENT NOTOM TP oF Ve FT
CONCRETE PAD \
91 K T D)

r BOTTOU OF
e PROTECTVE WELL COVER:  FT
Y BOTTOM OF CEUENT: .0 FT
)
crout 1L F1 :
ToP OF
BENTONTE sen: 4.0
BENTONITE ﬁ
[ TOP OF SAND PACK: /6.5 FT
% / TP OF SREN:  R5 .0 F'TL
— %E /
SAND PACK: SRED / = /
26-5  f1. 15 F1. / = / '
/E/ BOTTOM OF SCREEN: 40,0 FT
L~ /r—-—- ]
PIEZOMETER TP: 403 Ty
Tovite Plu
M gg;'rou o BodiNG: 43, 0 Ty
- S,
POROHAL HOHCS
UATERILS USED:
SAND TYPE AND QUANITTTY: 20-40 Bottom Cap ”"d’—,EL,- 3-Plug Usede_YES
BENTONTE PELLETS yc&iou BUCXETS): 1 Screen Lengthe: 1§ Flush Mount Vault
BAGS OF ouT:

. Riser Used: 30'
AMOUNT OF CEMENT: 3 -94#% BQ}S”;uGu_

AMOUNT OF WATER USED: g ?‘L iTop Cap Used?
OTHER:

Avove Ground Vault [ 4

— Bollards, No.§ Size:
Well Size: '-/ ! Dia .

TASK: Tawk 569 CEQLOGIST/ENGNEER: W H K




PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6927.3

LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0
Tank 576 LOGGED BY: WHK

DATE: 3-25-95
STATIC WATER: 24°'-3"
BORING ID: B2
PAGE:

o v

PID
(ppm)

MATERIAL CHARACTERISTICS
(MOISTURE,CONDITION, COLOR, GRAINSIZE,ETC. )

H PP 0O W

DEPTH by

I
I
|
I
|
]

0.0-5.0 1777-%1111|
[177-%1111]
[127-%1111]
[177-x1111)
[777-%1111]
[770-%1111]
[177-%1111]
|£27=%1111]
[777-+1111]
[777-%1111]5.0
[277-%1111]
[777=%1117]
|777-%1117]
[777-%1111]
[777-%1111]
|£4/=%1///]8.0

start at 10:00a
clay, slightly silty, little sand, wet, brown, soft to firm, no odor

8.4-10.6  |///*w+///|
[777%%2111]
[£77%%x117)

fine sandy, gradational fine above and to below, wet, brown, firm, no odor

10.6-12.0 ]ttt---ttt[

£

, 8ilty, fine, moist, light red brown, loose, no odor

Ittt_-_tttl

N

lttt--_tti!

l__12.0-12.5 I*-tOOOtttllz very gravelly, to 2*, moist, light red brown, dense, slightly rounded rock

1 12.5-13.1  [evve_ves} silty, moist, light red brown, loose, no odor

n 4] J{

| 13.1-15.0  |///%ve-//|23
[107%%-17|
[177%%=11|
[£4/2x=21/]

sandy, silty, moist, red brown, firm to stiff, some root filaments

15.0-16.8 |"'///"'I15 ; clayey, fine, moist, red brown, moderately dense, no odor
Iiit///t'tl
Ittt///tttl

Itit///tttl

£

|
I
|
|
I
]
|
I
I
|
I
|
l
|
|
I
I
|
|
|
I
|
I
I
|
J
I
|
|
]
|sand
|clay
I
I
]
I
|
I
J

16.8-19.1  |//w++-///}11_
[17%+4-111]
[77%+4-111)
[77%44-1171]|
| //%+s=///]29

|Clax, silty grading to very fine sandy, moist to wet, red brown, stiff, no odor
[carbonate filamente common

19.1-20.0  |//--00++/]
|//--00++/]20

|C1a1, silty, large gravel present (2"), wet, dark brown, hard, no odor

|numerous carbonate filaments

20.0-23.6 |//--++///|
]//--++///|
[#7==++111|
[17==4+111)
|/7==42111]
[£/=msst /]

|C1az, silty, brown, stiff, slightly blocky, no odor, carbonate filaments

540 @ 22.6°

|
I
I
|
|
|
I
|
I
I
I
|
|
|
I
I
I
|
|
I
|
|
|
:
[£/1%vess7]10 |
|
|
|
|
|
I
|
I
l
I
|
I
|
I
I
|
I
|
|
l
|
I
|
I
|
|

ao0on0ao0o0aojdojlonono aoaanjoonojoooaajop@loo a0l 000000000000 O0PBPwWZ P G

1
|
!
I
I
|
|
I
|
I
|
I
I
I
I
|
I
I
|
I
|
I
]
I
I
|
J
|
|
I
I
|
|
|
I
I
|
I
I
|
]
I
|
I
I
I
|
I
|

|
|
I
|

LOGGED BY: WHK
ZE AND TYPE OF BORING: 4°'-1/4" HSA
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PRECISION ENGINEERING, INC. FILE #: 95-018
PROJECT: Tank 569 ELEVATION: 6927.3
' LOCATION: See Boring Plan LOG OF TEST BORINGS TOTAL DEPTH: 38.0
| ‘ LOGGED BY: WHE
| || s | DATE: 3-29-95
] Is|a] STATIC WATER: 24-3"
[ P | c ] u| BORING ID: B2
| L |a]e| PAGE: 2
| [ o |z MATERIAL CHARACTERISTICS | PID |
| DEPTH | T | | E| (MOISTURE,CONDITION, COLOR,GRAINSIZE,ETC. ) | (ppm) 1
I 23.6-24.2 ]---oo-n-l | c |Sand, coarse, some fine gravel, saturated but does not appear water bearing, brown l 1000 l
1. | v+*00**++]24 | c |dense, hydrocarbon odor | |
] 24.2-25.5 l/////////] ' c IC_-HIZ, wet, not water bearing, brown, stiff, hydrocarbon odor l 1060 I
J [107040147)25 | ¢ | J |
| 25.5-27.1 [*we/r/enn| | ¢ |sand, clayey, water bearing, brown, odor | 610 |
| [#extituns] | c | | I
L |eeeffsees] | c | | |
I 27.1-28.5 |/////////|_2_7__| c [C_.'Lax, some sand € 28°'-28.5', wet, brown, soft, slightly blocky, hydrocarbon odor | [
| {777111117] | ¢ |saturated but not water bearing I |
1 147244717728 | c | J ]
I 28.5-30.9 |///"'"///| I c IC_lax, sandy, some laminations, wet, brown, stiff | 60 I
| 11rees11r) | < | | |
| 11rwestr] | e | | |
| [t10estir) | e | | |
I [ttseenstr] | € | J {
{ ] 30.9-32.9 |ooo~-oooo|L| c |Gzavel, some sand, silica rock, water bearing, brown, dense, rounded to subrounded | 1030 |
| foooxvoooo| | c | l |
| |ooo+o000| | ¢ | | |
L Jocoswoo00] | ¢ | ] |
| 32.9-35.0 |----emee- |33 | ¢ |cEINLE FORMATION | |
| | --------- l | [ IM, weathered, wet to moist, some green mottling, red brown overall, stiff | 20 |
I I --------- l l c Iweak odor | I
L — | lc] | |
| 35.0-38.0 l----*----|_5_| [ |§h_§l'£' as above, slightly more sand, blocky, dark red brown, wet to moist ' 57 |
I |—---*----| | c Isuspect contamination by water flowing from gravel above--gravel produces more | ‘
| [ -==-wemm=] | ¢ |water at this location than previous drilling | |
| [R—— | |
| S | !
| |eemeeme] €| | |
i |=oocxe---]38 | c | | |
| TD | | | |step drilling 11:25a | |
] I | | |completed 4" well - see attached well completion diagram | l
| | | | |24'-3" to water | |
| ! ] | }2* product on water | |
l l I I [
| | P | |
| | b | |
| | I | l
| | 1 I |
| | . | |
I | . | |
l [ P | |
| l . | |
| l . | I
| | ol | l
| ] 1 1 | I
| LOGGED BY: WHK |
‘ZE AND TYPE OF BORING: 4'-1/4" HSA |




BENTONITE PELLETS Qs:»—cm.ou BUCKETS): Q.
BACS OF ouT: -

INSTALLATION DIAGRAM
MONITORING WELL NO.

H-2

INSTALLATION DATE: 032985

T
TOP OF PROTECTNVE WELL COVER:
INNER WELL CAP

BEASUREMENT NOTTH \ TP OF PNG: FT
CONCRETE PMQ— K ) @E}’TH

BOTTOU OF
PROTECTIVE WELL COVER: T

BOTTOM OF CEUENT: A FT

r
arout L% Fr. % '
// % aa;;rgnarrg s /6.9 FT
BENTONITE
sea-1-7 Fr.
TOP OF SAND PACK: Q1.6 FT
/ / TP OF SCREEN: . 6.1 FT
TR
SND PACK: | SCREDN: / = /
6.4 . 10 . / = %
L %E% BoTTOM OF SREEN: 3 6,/ FT
/ PIETOMETER TP: 36 .Y T
/J gé%’g:;cfxg a%;ttc: 38.0 Ty
- .‘.‘T/, NOHCS
S::AO TYPE ::DSEDQ:U&NHUY: 20-40 Bottom Cap Used? £ J-Plug Used? !E 2
Screen Lengthe: jO’

Riser Used: 307
ﬁg{f,g g: ‘C&‘.mm'lasmg _B’Cjn.‘f ea;snsalm Cap Used?

OTHER: Well Size:

TAX: Tavk 569

Y pia,

Flush Mount Vault
Avove Ground Vault

Bollards, No.& Size:

CEOLOGIST/ENGNEER: W H K

3




Appendix B

Fluid Level Measurements
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Appendix C

Waste Manifests













Appendix D

Survey Data




MONITORING WELL DATA

OW-57

N: 1634751.52

E: 2546961.79 TOP CENTER OF METAL LID ON SQUARE TUBING
Z: 6933.54 CENTER OF METAL LID

Z: 6933.10 TOP OF PVC

Z: 6930.64 TOP OF CONCRETE PAD

Distance from ground to the top of inside of square tubing with lid open 4.06’ .

OW-58

N: 1634800.15

E: 2547414.91 TOP CENTER OF METAL LID ON ROUND CAN
Z: 6934.72 CENTER OF METAL LID

Z: 6934.50 TOP OF PVC

Z: 6934.71 TOP OF CONCRETE PAD

Distance from ground to the top of inside of round can with lid open 0.70’ .

Coordinates are N.M. STATE PLANE WEST

Elevations are NAVD 88.



TANK ELEVATIONS

TK 568
Elev. 6950.66

N.W. corner of square concrete pad on the north side of the tank.

TK 569
Elev. 6952.00

Bottom lip on the north side of tank.

TK 570
Elev. 6958.88

Bottom lip on the north side of tank.

Elevations are NAVD 88.



Appendix E
Field Methods




Field Methods

Pursuant to the Investigation Work Plan for the OW-14 Source Area Investigation, an investigation of
soils and groundwater was conducted to determine and evaluate the presence, nature, extent, fate,
and transport of contaminants. To accomplish this objective, soil borings and temporary monitoring
wells were installed at the tank farm and adjacent to the rail loading rack. The field methods are

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

e Drilling procedures;

e Soil screening;

e Decontamination procedures;

e Monitoring well development;

e Fluid level measurements;

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

e Vadose zone vapor sampling;

e Equipment calibration; and

e Management of investigation derived waste.

Drilling Procedures

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

and core samples.

Soil Screening

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

screening for volatile organic compounds.




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

screening were recorded on the field logs.

Decontamination Procedures

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

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

Fluid Level Measurements

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

Well Development/Purging

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

clean rope.

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

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

wells. New tubing was used at each well.

e Permanent Wells - OW-58.




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

in sealed 5-gallon buckets.

The purge volumes are calculated as follows:

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

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

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

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

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

NA - not applicable

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

are presented in Table 4.

Sample Collection and Handling Procedures

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

collected for VOC analysis in the following manner:

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

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

the syringe. The syringes were disposed after soil collection.




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

minimize any head space.

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

analyses.

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

chest was sealed for delivery to the laboratory.

Equipment Calibration

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

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

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

day are as follows:

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

e 1.413 mS/cm conductivity solution.

Management of Investigation Derived Waste

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

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




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

characterization and disposal.




Appendix F
Soil Boring/Well Logs




Geologist
Driller

: Tracy Payne

: Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75

Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-57

(Sheet 1 of 2)

Elev., TOC (ft.msl): 6933.10

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.493' / W 108° 25.501' EIeV-; PAD (ﬂ mSl): 6930.64
Gallup Refinery - OW-14 Area Investigation Total Depth rer Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 118" Site Coordinates
Start Date :09/21/2016 N 1N 163475.52
Finish Date :09/21/2016 E 1 E 2546961.79
Saturation
¥ Saturation Completion Results
_ . & OW-57
£ | § 2] B 5 | o
£ e | g 8 f 3 g
o 2
gl 2l | 5| & |s DESCRIPTION
3 Steel Protective Casing
2]
4]
— _ P - 4! 4! 4"
0 e SILTY CLAY, moderate, firm, damp, brown, Concrete Pad - 44
] no odor,
1— 0.6 CL 100
5] |
SILTY CLAY, SIMILAR TO ABOVE (STA),
3— 0.6 CL 100
4__ I — Grout
i SILTY CLAY, STA, rou
5- 26 cL | 100 L 2" Sch 40 PVC
] w/Threaded Joints
6] L
- SILTY CLAY, STA, darker brown,
74 62 cL | 100
8] L
E SILTY CLAY, STA, no odor,
9| 237 cL | 90
10— ] Bentonite Pellet
g SANDY CLAY, low, soft, damp, brown, odor, entonite Fetiets
11 118 cL | 90
12 - . . .
= SANDY CLAY, STA, brown/tan silt at base, 10/20 Sieve Sand Filter Pack
4 85 CL odor,
13

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne

Driller : Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75

Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-57

(Sheet 2 of 2)

Elev., TOC (ft.msl): 6933.10

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.493' / W 108° 25.501' EIeV-; PAD (ﬂ mSl): 6930.64
Gallup Refinery - OW-14 Area Investigation Total Depth rer Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 118" Site Coordinates
Start Date :09/21/2016 N :N 163475.52
Finish Date :09/21/2016 E : E 2546961.79
Saturation
¥ Saturation Completion Results
_ . & OW-57
£ | E |2 B § | o
£ e | g 8 f 3 g
B =]
gl 25 | g | & |s DESCRIPTION
13—
4 85 CL 80 1]
14 | | 2" Sch 40 PVC
- CLAYEY SILT, very fine, soft, damp, brown 11 w/Tf?readed Joints
] and tan, odor,
15— 197 ML 90 H
16__ _ E
g SILTY CLAY, low, firm, tan and brown, damp, H
] odor, H
17 205 CL | 60 H
18] ¥ |
g H GRAVELLY CLAY, low, soft, damp to slightly =
] = moist to saturated, sandstone gravel, sandy, H
19- s8 |[ CL | =20 odor, E
»]  |H EL 1020 Sgve S Fier Pack
] g SANDSTONE/SAND, fine, dense, llight H1™ Screan wiThreaded Joints
] = greenish white,very moist to saturated, H
21+ 243 | SS 10 H
22 i - g
g H GRAVELLY SANDY CLAY, low, soft, very H
7 H moist to saturated, grey, green sandstone, H
o3 a4s | B cL 70 calcareous, odor, H
24 g | H
. H GRAVELLY SANDY CLAY, STA, odor, H
B = CL 70 H
25— 2 B
. CLAYSTONE, very dense, dry, purple, grey at ] F=1—2" Flush Threaded
1 4 CL/ST| 70 base, faint odor, - Sch 40 PVC Cap
2 —
6] CLAYSTONE, STA, faint odor.
41 39 CL/ST| 30
27
28
29

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc. / Cohagan
:CME 75

: Hollw Stem Auger 7.5"

2' Split Spoon - 2" Diameter

WELL NO. OW-58

(Sheet 1 of 4)

Elev., TOC (ft.msl): 6934.50

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date 1 09/22/2016 N 1N 1634800.15
Finish Date 1 09/22/2016 E 1 E 2547414.91
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | § 2] B 5 | o
£ e | g 8 f 3 g
B =]
g1 25 |3 | &|s DESCRIPTION
-1
] Flush Mount
0 C te Pad - 4'x4'x4"
i ASPHALT/BASE, onerete Fad - &x&x
i AR 100
1] [ ][ SILTY CLAY, moderate, firm to stiff, damp,
1 110 cL 100 brown, odor,
2_ I
i SILTY CLAY, SIMILAR TO ABOVE (STA),
3— 40 CL 100
4— — - -
i SILTY CLAY, STA, moist, faint odor,
54 11.2 CL 100
] — Grout
6 — .
i SILTY CLAY, low, soft, damp, brown, faint
- odor, —2" Sch 40 PVC
- w/Threaded Joints
74 22 CL 90
8_ —
_ SILTY CLAY, STA, no odor,
9— 53 CL 60
10— - - -
- SILTY CLAY, STA, sticky, black discoloration,
g odor,
114 37 CL 80
12
i SILTY CLAY, STA,
4 42 CL
13

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist : Tracy Payne
Driller : Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75

Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-58

(Sheet 2 of 4)

Elev., TOC (ft.msl): 6934.50

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date 1 09/22/2016 N 1N 1634800.15
Finish Date 1 09/22/2016 E 1 E 2547414.91
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | § 2] B 5 | o
£ e | g 8 f 3 g
a 2 o
S|l 2|5 | 8| & |8 DESCRIPTION
13—
4 42 CL 70
14— — - -
i SILTY CLAY, low, stiff, damp, brown with
- black discoloration, faint odor,
154 25 CL 60
16— — - - -
i SANDY CLAY, low, stiff, very fine grain
. sand, damp, brown, odor,
174 226 CL 60
18— —
i SANDY CLAY, STA, odor,
19-{ 240 cL | so0 — Grout
20— — —2" Sch 40 PVC
i SANDY CLAY, STA, odor, ] w/Tf?readed Joints
21— 200 CL 60
22— -
. SILTY CLAY, low, very stiff, damp, brown,
g tan silt pockets/seams present, odor,
23— 2020 CL 90
24— -
- SILTY CLAY, low, firm, soft/ crumbly, damp,
g brown, strong odor, outside of core is
- oily/phase separated hydrocarbon (PSH),
25— 1980 CL 90
26— — - - -
i SILTY CLAY, STA, firm to stiff, odor, outside
4 973 CL of core is oily/PSH,
27—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist : Tracy Payne

Driller : Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75
Drilling Method  : Hollw Stem Auger 7.5"

Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-58

(Sheet 3 of 4)

Elev., TOC (ft.msl): 6934.50

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date :09/22/2016 N 1N 1634800.15
Finish Date :09/22/2016 E 1 E 254741491
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | E |2 B § |
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
27—
-1 978 CL 90
28— -
i SILTY CLAY, STA, damp to moist, odor, L Gro
ut
A CL 90
29— 2784 X .
4 A SANDY CLAY/CLAYEY SAND, low, soft,
- <4 CL/SC| 90 very moist to saturated, dark brown, odor,
30 & .
i SANDY SILTY CLAY, low, firm, damp,
- saturated sand at base, grey/brown, odor,
31— 2350 CL 90
32— ] -
i SILTY SAND, fine, loose, saturated,
. grey/brown, odor, 2"Sch 40 PVC
. SM 90 w/Threaded Joints
33— 1775
. L Bentonite Pellet
] oL | eo SILTY CLAY, low, soft, damp, greyish brown, enfonite Feliets
34 —— fodor,
] SILTY CLAY, STA, damp to very moist, odor,
35— 575 CL 90
36— — - -
_ SILTY CLAY, low, firm, damp, greyish brown,
g odor, {1
37 207 L 80 e 10/20 Sieve Sand Filter Pack
38— — H
4 SILTY CLAY, STA, brown, odor, H
39— 545 CL 50 E
— B=1—2" Sch 40 PVC Slotted 0.01"
40 . H Screen w/Threaded Joints
i 7 CLAY, high, firm, damp, brown, odor, H
4 531 / CH H
41 V4 :

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist : Tracy Payne
Driller : Enviro-Drill, Inc. / Cohagan WELL NO OW-58
Drilling Rig :CME 75 (Sheet 4 of 4)
Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter Elev., TOC (ft.msl): 6934.50
WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date :09/22/2016 N 1N 1634800.15
Finish Date :09/22/2016 E 1 E 254741491
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | E |2 B § |
£ e 18 31 84 g | &
Q o 2 < 3]
8 T |3l 5 a L 3 DESCRIPTION
41— // =
1 s34 / CH | 50 H
42 / - H
] 7 CLAY, STA, odor, =
43— 288 / CH | s0 H
1 A H“I-10/20 Sieve Sand Filter Pack
44— — B
i SILTY CLAY, low to moderate, firm, H
. occasional gravel, damp, brown, odor, H 2" Sch 40 PVC Slotted 0.01"
7 H Screen w/Threaded Joints
45— 357 CL 50 H
46 ] H
4 SILTY CLAY, STA, odor, =
- CL 50 H
47— 204 _ A=
i SANDY GRAVEL, medium to coarse sand H
e SP 50 with 1/4 to 1/2 inch gravel, very moist to H
48 1 saturated, trace silt/clay, brown, odor, E
1 250 SH 10 SHALE, very dense/hard, dry, dark grey, Al ov Flush Threaded
odor. ——— Sch 40 PVC Cap
49—
50—
51—
52—
53
54—
55—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-1

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 149 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water :32' BGL Site Coordinates
Start Date 1 9/23/2016 N 1N 35°29.412'
Finish Date 1 9/23/2016 E : W 108° 25.430
Saturation
¥ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 568-1
—_ _— [
) £ o > Py
= o = (o)) () [0
£ e | g 8 f 3 g
a =]
gl 21|51 =|g| 8|8 DESCRIPTION
_3 ]
-2 Top of Casing 2' Above
] Ground Level
A _:
0_; [ ]| SANDY SILTY CLAY, low, soft, damp, brown, 1]
- no odor,
1 ] 0.8 CL 100
2_: || sANDY sILTY CLAY, SIMILAR TO ABOVE
4 (STA), no odor,
3- 3i CL | 100
4 |
] SANDY SILTY CLAY, STA, no odor,
5- 159 cL | 100
6 " |[ SANDY SILTY CLAY, STA, odor,
7- 66.9 cL 60
87 ||| SANDY SILTY CLAY, STA, odor,
] — Open Borehole
9 309 CL 60
] —r—2" Sch 40 PVC
104 — w/Threaded Joints
7 SILTY CLAY, low, firm, damp, brown, odor,
11 2214 cL 80
12 . .
] SILTY CLAY, STA, trace very fine grain sand,
. damp, odor, inside of spoon oily,
13—_ 1957 CL 80
14 _ _
7 CLAYEY SANDY SILT, very fine grain, low,
_ soft, damp to moist, brown, odor,
15—_ 976 ML 90
16 — —
1 1243 ML SANDY CLAYEY SILT, STA, moist in sand
173 seams, odor,

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan WELL NO TK 568-1
Dr?ll?ng Rig : CME 75 (Sheet 2 of 3)
Drilling Method : Hollow-Stem Auger
Sampling Method : 2" Split Spoon - 2" Diameter | Elev., TOC (ft.msl)
Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 149 Elev., GL (ft. msl) -6950.66
Job No. WEST16006 Ground Water :132'BGL Site Coordinates
Start Date 1 9/23/2016 N 1N 35°29.412'
Finish Date 1 9/23/2016 E : W 108° 25.430
Saturation
_W_ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 568-1
— — [
= £ o > Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
17—+
1 1243 ML 9% Open Borehole
18__ SANDY CLAYEY SILT, STA, odor,
- 1731 90
19 ] ML Bentonite Pellets
] SANDY CLAYEY SILT, STA, odor,
21— 1780 ML 90
22 — B | 5 Y
] CLAYEY SANDY SILT, very fine grain sand, - @/Eﬁgggezvu%ints
_ soft, damp to moist, brown, odor,
23— 1125 ML 90
24— — -
7 SILTY SANDY CLAY, low, soft to firm, damp,
. brown, odor, H:
25— 1119 CL 90 E
26 —] H
] SILTY SANDY CLAY, STA, odor, H
27— 965 cL | 90
287 || SILTY SANDY CLAY, STA, od ;
] 217, 0don 1-10/20 Sieve Sand Filter Pack
29— 970 CL 90 o8
7 —1—2" Sch 40 PVC Slotted 0.01"
304 | Screen w/Threaded Joints
] SILTY SANDY CLAY, STA, black discoloration =
_ in sand at base, very moist, odor, H-
31— 1308 CL 2 H
32_: CLAYEY SAND, fine grain, loose, saturated
a3 ] 1680 By 90 black, odor, ’ ’ ’
E 733 cL 90 SILTY CLAY, low, firm, damp, brown, odor, ;
4 —| I .
3 ] SILTY SANDY CLAY, low, soft, black H:
- discoloration, damp, brown, odor, TH
35— 1695 CL 90 :
36 - : =/
1 1282 SM SILTY SAND, fine, loose, saturated, grey, -
377 odor, poor recovery,

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-1

(Sheet 3 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 149 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water :32'BGL Site Coordinates
Start Date 1 9/23/2016 N 1N 35°29.412'
Finish Date 1 9/23/2016 E : W 108° 25.430
Saturation
W Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 568-1
— = c
£ E (o] 3 Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 21|51 =|g| 8|8 DESCRIPTION
37 ] ——2" Sch 40 PVC Slotted 0.01"
1 1082 E : SM 10 )| Screen w/Threaded Joints
38__ : SANDY CLAY, low, firm, damp to moist, —2" Flush Threaded
. brown, odor, sheen on core, Sch 40 PVC Cap
39— 1078 CL 80
40 —
] SANDY CLAY, STA, damp, odor,
41— 383 cL 20
27 || SANDY CLAY, STA, white clay at base, od S
. 217, White clay atbase, odor, " 1-10/20 Sieve Sand Filter Pack
43—_ 476 CL 20
44— — -
] CLAY, low, dense/crumbly, dry, dark reddish
; brown/grey, no odor,
45—_ 144 CL 50
4 — —
6 ] CLAY, STA,
47- 80 cL 20
83 | SANDY SHALE, very dense, dry, grey, no
1] 4 fooof| SHo| 20 odor. ’ R
49—
50
51
52
53
54
55—
56
57

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-2

(Sheet 1 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 137 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water : 30 Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.396'
Finish Date 1 9/27/2016 E : W 108° 25.435'
Saturation
W Saturation Temporary Well
. & Temporary Well No. TK 568-2
= E | 6| = >
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
-3 -
2] Top of Casing 2' Above
3 Ground Level
-1 _:
0 — : -
] SILTY CLAY, low, firm, damp, brown,
14 02 CL 100
2] -
] SILTY CLAY, SIMILAR TO ABOVE (STA), no
] odor,
34 o5 CL 100
4 — _
] SILTY CLAY, STA, faint odor,
5 43 CL 100
6__ -
] SILTY CLAY, low, soft, damp, brown, no
] odor,
7 46 CcL 40
8—: || — Open Borehole
] SILTY CLAY, STA, no odor,
= ——2" Sch 40 PVC
93 °3 CLo| 0 wiThreaded Joints
10__ -
] SANDY CLAY, low, soft, damp, brown, no
] odor,
11- 30.8 CL 40
12__ I
] SANDY CLAY, STA, no odor,
134 345 CL 40
14 — .
] SANDY CLAY, STA, trace gravel, faint odor,
15 16.0 CL 40
16__ I
1 No Recovery
17

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-2

(Sheet 2 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 137 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water 1 30' Site Coordinates
Start Date 1 9/27/2016 N 1N 35° 29.396'
Finish Date 1 9/27/2016 E W 108° 25.435'
Saturation
W Saturation Temporary Well
. & Temporary Well No. TK 568-2
= E | 6| = >
= o = (o)) () [0
£ e 18 31 84 g | g
Q o 2 < 3]
gl 2B | 2| 8|8 DESCRIPTION
17+
18—: _ Open Borehole
] SANDY CLAY, STA, faint odor,
19 36.5 CL 40
20 - ‘
] SANDY CLAY, STA, trace gravel, faint odor,
214 296 CL 40
22_: Bentonite Pellets
] CLAYEY SAND, fine grain, loose, trace
] gravel, damp, brown, odor, 2" Sch 40 PVG
287 & SC 60 w/Threaded Joints
04 . ‘ o
] No Recovery - white sandstone lodged in B
] shoe
254 -
] No Recovery - very dense hard sandstone in s
] shoe
271 - o
28 : : B
] CLAYEY SAND, very fine to fine, compact,
] moist to saturated at 30', brown, odor,
29 2803 90 :
30_: A 4 l
] H CLAYEY SAND, STA, white sandstone ~'H:—10/20 Sieve Sand Filter Pack
] H lenses present, trace gravel, odor, )
317 - H 90 ——2" Sch 40 PVC Slotted 0.01"
. H ;| Screen w/Threaded Joints
32 g —
] H GRAVELLY SAND, fine to medium, compact,
] H gravel 1/4 to 1/2", saturated, brown, odor,
37 - |H 90 sheen on sampler, £
34 g — H
1 H 90 SANDY GRAVEL, well rounded, loose, H:
35 ] H saturated, odor, H-
] CLAYSTONE, very hard/dense, dry, dark
36 ] 53 CLST 90 reddish brown, H
1 LST CLAYSTONE, STA, shaley at base. | F=—2" Flush Threaded
] CLST | 50 2| Sch 40 PVC Cap
37 L

1010 Travis Street

Houston, Texas 77002

713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-1

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 142 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 1 24-26' Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.469'
Saturation
W Saturation Temporary Well
= _\Z_Saturation
R S Temporary Well No. TK 569-1
= = 5 > Py
= o = (o)) (5] o
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
-3 -
] Top of Casing 2.5' Above
2 Ground Level
- _:
0 — : L
] SILTY CLAY, low, firm, damp, brown, no
7] odor,
14 73 CL | 100
2 -
] SILTY CLAY, SIMILAR TO ABOVE (STA),
3] 66 cL | 100
4 -
] SILTY CLAY, STA,
5- 4.1 CL | 100
6 -
. SILTY CLAY, STA, —r—2" Sch 40 PVC
. w/Threaded Joints
7 o5 CL 90
3 — Open Borehole
8 -
7 SILTY CLAY, STA,
9 o5 cL | 90
10 ||
] SILTY CLAY, STA,
114 23 cL | 80
12 — . .
7 SILTY CLAY, STA, trace very fine grain sand,
13 42 CL 70
14 — _ _
7 SANDY CLAY, low, firm to soft, very fine
. 136 CL grain sand throughout, damp, brown,
15—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

Drilling Method
Sampling Method

WELL NO. TK 569-1

(Sheet 2 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 142 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 1 24-26' Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.469'
Saturation
¥ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 569-1
— = [
) £ o > Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
15—
1 136 CL 70 Open Borehole
16__ -
7 SANDY CLAY, STA, odor,
17 326 CL 60
18—: Bentonite Pellets
7 SANDY CLAY, STA, odor,
194 152 cL | 70 2" Sch 40 PVC
] w/Threaded Joints
20 . . .
] CLAYEY SILTY SAND, fine to medium grain,
7 compact, becomes more silty with depth,
214 416 1| SC/SM| 90 gravel at base, damp, odor,
22 - .
. CLAYEY SILTY SAND, STA, medium to
. B coarse sand, occasional gravel, damp,
234 922 :|SC/sM| 90
24 , ,
. : CLAYEY SILTY SAND, very fine grain,
. s compact, moist to saturated in silty sand
25— 2158 | SC/SM| 90 seams, brown, odor,
26— - :5_. . .
. SANDY CLAY, STA with greater clay content, :21—10/20 Sieve Sand Filter Pack
7 brown trace gravel at base, moist to =
27— 1147 CL 20 saturated in silty sand seams, =
28] — . 12" Sch 40 PVC Slotted 0.01"
] GRAVELLY SILTY SAND, medium to coarse T Screen w/Threaded Joinis
. : grain, compact, damp to moist in seams-not
29— 1060 : SM 50 saturated throughtout core, brown, odor,
n sandstone gravel present, H
30 N — ~ B
7 " CLAYEY SANDY GRAVEL, 1/8" to 1/2" gravel 2
. : GW 60 with medium to coarse grain sand, compact to H
31— 1353 loose, saturated, brown, odor, H
32_: . CL 60 | SILTY CLAY, low, firm, damp, brown, odor,
7 SILTY CLAY, STA, odor,
1 1622 CL
33

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759

512-693-4190




Geologist
Driller
Drilling Rig

: Tracy Payne
: Enviro-Drill, Inc./Cohagan
:CME 75

WELL NO. TK 569-1

(Sheet 3 of 3)

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 142 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 1 24-26' Site Coordinates
Start Date :10/4/2016 N 1N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.469'
Saturation
W Saturation Temporary Well
= _\Z_Saturation
R S Temporary Well No. TK 569-1

= = 5 > Py
= o = (o)) (5] o
£ e | g 8 f 3 g
o 2 5]
S|l 2|5 | 8| & |8 DESCRIPTION
33

1 1622 CL 50
34 —

] SILTY CLAY, STA, gravel present at base,
35 1292 CL 70 o

] —{—2" Sch 40 PVC Slotted 0.01"
36 | Screen w/Threaded Joints

] CLAY, high, firm, traces gravel, damp, reddish

7 brown/gray,
37 1621 10 o

] . —10/20 Sieve Sand Filter Pack
38

. CLAYEY GRAVEL, sandstone present, very | FF—2" Flush Threaded

. hard, damp, odor, 2wl Sch 40 PVC Cap
39 1649 50 RPN
40 , ,

. CLAYSTONE, very dense, light reddish

. purple/grey, odor.
41— 95.6 CLST| 20
42
43
44
45
46
47
48
49
50
51

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-2

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 138 Elev., GL (ft. msl) -6952.00
Job No. WEST16006 Ground Water 131 Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.451"
Saturation
_W_ Saturation Temporary Well
. & Temporary Well No. TK 569-2
= = 5 > Py
= o = (o)) (5] o
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
-3 ]
-2 Top of Casing 2' Above
7 Ground Level
-1 _:
0 I : L
] SILTY CLAY, low, firm, damp, brown, no
] odor,
14 03 CL | 100
o] L
] SILTY CLAY, SIMILAR TO ABOVE (STA),
34 o CL | 100
4 — .
] SILTY SAND, fine, compact, damp, brown, no
7 odor,
5— 0.0 SM | 100
6 L
] SILTY SAND, STA,
] — Open Borehole
7 00 SM | 60
8- L
] SILTY CLAY, low, soft, damp, brown, no
] odor,
94 06 CL 60
] —r—2" Sch 40 PVC
10— — w/Threaded Joints
] SILTY CLAY, STA, poor recovery,
11 72 CL 10
] SILTY CLAY, STA, very soft, poor recovery,
1 365 CL faint odor,
13—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-2

(Sheet 2 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 138 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 131 Site Coordinates
Start Date :10/4/2016 N 1N 35° 29.403'
Finish Date :10/4/2016 E W 108° 25.451'
Saturation
W Saturation Temporary Well
& Temporary Well No. TK 569-2
—_ _— [
£ E (o] 3 =
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
13—_
] 36.5 CL 10
14 - , ,
] CLAYEY SAND, very fine grain, compact,
] damp, brown, odor,
15—_ 899 SC 70
16 — Borehol
= CLAYEY SAND, STA, odor, Open Borehole
17— 2332 SC 70
18—
] CLAYEY SAND/SANDY CLAY, STA, odor,
194 702 SC/CL| 90
7 CLAYEY SAND, STA, sand/gravel lense from
; 21-21.5', loose, damp, grey,
21— 833 SC 60 Bentonite Pellets
22 — . .
] SILTY SAND, fine grain, loose, damp, brown,
. SM odor,
23—_ 398 90 il
] GW SANDY GRAVEL, grey sandstone gravel with B #_@/'I'Shﬁfgggez\\/lgints
24 — Nfine to coarse grain sand, damp, odor,
] SANDY GRAVEL, STA, white sandstone
25 190 GW | 10 present,
26 — H-—10/20 Sieve Sand Filter Pack
. SANDY GRAVEL, STA, white sandstone = 1eve sand Hiiterrac
4 present, :
27— 1973 GW 10 5
7 —t—2" Sch 40 PVC Slotted 0.01"
28] L :z|  Screen w/Threaded Joints
7 SANDY GRAVEL, STA, poor recovery, very
1 1684 GW hard, trace clay, damp,
29— —

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-2

(Sheet 3 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 138 Elev., GL (ft. msl) -6952.00
Job No. WEST16006 Ground Water 131 Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.451"
Saturation
_W_ Saturation Temporary Well
. & Temporary Well No. TK 569-2
= = 5 > Py
= o = (o)) (5] o
£ e 18 31 84 g | &
Q o 2 < 3]
gl 21|51 =|g| 8|8 DESCRIPTION
29— .
] 10 *
30 1145 , . B
] SILTY CLAY, low, firm to soft, damp, moist to
4 saturated, silty sand seams throughout, dark e
31 20 brown, odor, vl
1 1420
32 — —— |
. CLAY, high, stiff, damp, brown, odor, :
] ——2" Sch 40 PVC Slotted 0.01"
33 1390 50 H-:| Screen w/Threaded Joints
. = 1 10/20 Sieve Sand Filter Pack
34— I ]
] CLAYEY GRAVEL, very hard with 4-6"
- sandstone (grey) at base, odor,
35— 1210 20
36 .
] CLAYSTONE, very hard, dry, reddish purple | F—2" Flush Threaded
4 and grey. <77 Sch 40 PVC Cap
37— 405 CLST| 90 S
38
39
40
41
42
43
44
45—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-3

(Sheet 1 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 139 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water . 26' Site Coordinates
Start Date 1 9/28/2016 N : N 35° 29.390'
Finish Date 1 9/28/2016 E W 108° 25.459'
Saturation
¥ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 569-3
—_ _— [
£ E (o] 3 Py
= o = (o)) () [0
£ e | g 8 f 3 g
B =]
gl 25 | g | & |s DESCRIPTION
_3 -
2_: Top of Casing 2.25' Above
"] Ground Level
R _:
0 — : L
n SILTY CLAY, low, firm, damp, brown, no
19 89 cL | 100 odor,
2 ||
. SILTY CLAY, SIMILAR TO ABOVE (STA),
3+ 104 cL | 100
4] -
. SILTY CLAY, STA,
5 124 cL | 100
6 -
. SILTY CLAY, STA,
7_: 318 cL 60 — Open Borehole
8 -
7 SILTY CLAY, STA, soft, ——2" Sch 40 PVC
9] 276 cL 50 w/Threaded Joints
10 - _
n SILTY CLAY, low, firm, damp, brown, odor,
11 50.9 cL | 70
12 — . .
. SILTY CLAY, STA, trace very fine grain sand,
13 63.9 cL | 60 odor,
14 — _
7 CLAYEY SAND, very fine, compact, damp,
153 303 SC 70 brown, odor,
16
. CLAYEY SAND, STA, odor,
174 377 sc | 70
18—: Bentonite Pellets
1 250 SC/CL CLAYEY SAND/SANDY CLAY, STA, odor,
19

1010 Travis Street

Houston, Texas 77002

713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-3

(Sheet 2 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth - 39 Elev., GL (ft. msl) +6952.00
Job No. WEST16006 Ground Water 1 26' Site Coordinates
Start Date 1 9/28/2016 N : N 35° 29.390'
Finish Date 1 9/28/2016 E : W 108° 25.459'
Saturation
_W_ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 569-3
— — [
= £ o > Py
= o = (o)) () [0
< o © % 8 3 E.
B =}
g1 25 |3 | &|s DESCRIPTION
19+
4 250 SC/CL| 80 . -—Bentonite Pellets
20— — S
. SANDY CLAY, low, firm, damp, brown, odor, L on 5ch 40 PVC
214 387 cL 80 -1 w/Threaded Joints
20 -
. SANDY CLAY, STA, odor,
23— 405 CL 60
24 . . .
. SILTY SAND, fine grain, loose, very moist,
- brown, odor, phase separated hydrocarbon
25—: 955 SM 70 (PSH),
26 \ 4
. = SM % SILTY SAND, STA, saturated, odor, PSH,
274 sat |H ——
7 = GW % SANDY GRAVEL, compact, 1/2"-1" gravel,
. H medium to coarse sand, saturated, odor, PSH
28 H — : - - . 2" Sch 40 PVC Slotted 0.01"
] g SANDY CLAYEY GRAVEL, STA, clay Screen wiThreaded Joinis
29 sat = GW 80 present, very moist to saturated in seams, :;
- H pockets, sandstone (white) present, very -.1—10/20 Sieve Sand Filter Pack
] = dense, greenish grey sandstone at base,
307 = | \strong odor, ,
. g GW 50 SANDY CLAYEY GRAVEL, STA, saturated,
317 H Ly odor,
30-] 1620 CL 50 | |[SILTY CLAY, low, firm, damp, brown, odor,
] SILTY CLAY, STA, moderate, grey streaks,
33 1950 cL | 0 odor,
34 — ~H
. SANDY GRAVEL, compact, 1/4"-1/2" gravel, ]
353 90 coarse sand, saturated, odor, H-
36— I
. SANDY CLAYEY GRAVEL, very hard, 1/4"
373 239 20 gravel with clay and sand, damp, grey and
n brown, odor, L=1—2" Flush Threaded Sch 40
28] - PVC Cap
1 o5 30 CLAYSTONE, very hard, dry, reddish purple
393 and grey.
40
41

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 570-1

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 145 Elev., GL (ft. msl) -6956.88
Job No. WEST16006 Ground Water :133'BGL Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.377'
Finish Date 1 9/27/2016 E : W 108° 25.459'
Saturation
_W_ Saturation Temporary Well
. & Temporary Well No. TK 570-1
= E | 6| = >
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 21|51 =|g| 8|8 DESCRIPTION
-3
—2—_ Top of Casing 2' Above
7 Ground Level
4]
0] [ ]| FILL-SILT/GRAVEL, damp, brown, no odor, 1] ]
1 53 FILL | 100
5] -
FILL-SILT/GRAVEL, SIMILAR TO ABOVE
T (STA), faint odor,
3— 149 FILL 100
4] . .
E FILL-SILT/GRAVEL, STA, faint odor,
5 158 FILL | 100
- ——2" Sch 40 PVC
6] | w/Threaded Joints
- GRAVELLY SAND, medium to coarse, loose,
7 damp, odor, — Open Borehole
7— 2441 SwW 90
87 ||| CLAYEY GRAVEL, 1/4" to 1/2" gravel in low
] plastic, brown, damp clay, odor,
9— 1775 GM 90
10
g SANDY SILT, low, very soft, damp, dark
] brown, odor,
11— 3445 ML 10
12
E SANDY SILT, STA, odor,
4 2408 ML
13—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 570-1

(Sheet 2 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 145 Elev., GL (ft. msl) :6958.88
Job No. WEST16006 Ground Water :33'BGL Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.377'
Finish Date 1 9/27/2016 E : W 108° 25.459'
Saturation
W Saturation Temporary Well
& Temporary Well No. TK 570-1
—_ _— [
£ E || 3 Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 21|51 =|g| 8|8 DESCRIPTION
13—
- 2408 ‘ ‘ ‘ ‘ ML 10
14— — -
- SANDY CLAY, low, firm to soft, damp, sandy
] at base, brown, odor,
15— 2350 CL 90
16 - : .
. SILTY CLAY, low, firm, damp, ocassional
] sandy clay lenses, brown, odor,
17— 1139 CL 90
18 1 — Open Borehole
e SILTY CLAY, STA, odor,
19—_ 1250 CL 90
e SILTY CLAY, STA, odor,
1460 CL 90 —2" Sch 40 PVC
21 L w/Threaded Joints
- CLAYEY SAND, fine, compact to loose, damp,
] SC 90 brown, odor,
22— —
- CLAYEY SAND, STA, decrease in clay with
] depth, odor,
23— 399 SC 90
oy ] Bentonite Pellets
e CLAYEY SAND, STA, odor,
25— 695 sc | 100
26— - _
g SILTY SAND, very fine, soft/compact, damp,
] brown, odor,
27— 952 SM 90 :
] ~1—10/20 Sieve Sand Filter Pack
28 — H
. CLAYEY SAND, very fine, compact, damp, =
1 1441 SC brown, odor, H—1—2" Sch 40 PVC Slotted 0.01"
29 ] H | Screen w/Threaded Joints

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 570-1

(Sheet 3 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth =45 Elev., GL (ft. msl) +6958.88
Job No. WEST16006 Ground Water :33'BGL Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.377'
Finish Date 1 9/27/2016 E : W 108° 25.459'
Saturation
_W_ Saturation Temporary Well
& Temporary Well No. TK 570-1
— — [
£ E || 3 Py
= o = (o)) () [0
£ e | g 8 A 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
29 .
4 1441 SC 90 *
30 — : %
- SILTY SAND, very fine, soft/loose, damp,
] brown, odor, i
31 968 SM 2 -
32__ .::.
. SILTY SAND, STA, damper than above, RE
4 804 SM 60 3
33— 4 = 2h
. H GRAVELLY SAND, medium to coarse, loose, o
] H SW 60 very moist to saturated, grey, odor,
34— H -
g H SANDY GRAVEL, 1/2" to 1" gravel with sand,
] = fine to coarse, saturated, brown, odor,
35— H GW 90
36 § -
. 8 SANDY GRAVEL, STA, ——2" Sch 40 PVC Slotted 0.01"
] H GW 90 | Screen w/Threaded Joints
377 - | |[ CLAY, high, firm to stiff, brown, odor,
1 676 CH 90 ~[—10/20 Sieve Sand Filter Pack
38 — .
- CLAY, STA, sandstone present,
39 1392 CH | 90
40 [ |[CLAY, STA, -
CH 60 =5
41— 1117 -
g CLAYEY SANDY GRAVEL, compact, moist to
] GW 60 very moist, brown, odor,
42 — H:
. GRAVELLY CLAY, low, stiff, damp to dry, H
] reddish brown, H
43— 555 CL 50 =
E F=1—2" Flush Threaded
] | Sch 40 PVC Cap
44—
. CLAYSTONE, very stiff, dry, purple/reddish
—4 165 CLST 70 brown, odor.
45

1010 Travis Street

Houston, Texas 77002

713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist
Driller

: Tracy Payne

: Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75

Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-57

(Sheet 1 of 2)

Elev., TOC (ft.msl): 6933.10

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.493' / W 108° 25.501' EIeV-; PAD (ﬂ mSl): 6930.64
Gallup Refinery - OW-14 Area Investigation Total Depth rer Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 118" Site Coordinates
Start Date :09/21/2016 N 1N 163475.52
Finish Date :09/21/2016 E 1 E 2546961.79
Saturation
¥ Saturation Completion Results
_ . & OW-57
£ | § 2] B 5 | o
£ e | g 8 f 3 g
o 2
gl 2l | 5| & |s DESCRIPTION
3 Steel Protective Casing
2]
4]
— _ P - 4! 4! 4"
0 e SILTY CLAY, moderate, firm, damp, brown, Concrete Pad - 44
] no odor,
1— 0.6 CL 100
5] |
SILTY CLAY, SIMILAR TO ABOVE (STA),
3— 0.6 CL 100
4__ I — Grout
i SILTY CLAY, STA, rou
5- 26 cL | 100 L 2" Sch 40 PVC
] w/Threaded Joints
6] L
- SILTY CLAY, STA, darker brown,
74 62 cL | 100
8] L
E SILTY CLAY, STA, no odor,
9| 237 cL | 90
10— ] Bentonite Pellet
g SANDY CLAY, low, soft, damp, brown, odor, entonite Fetiets
11 118 cL | 90
12 - . . .
= SANDY CLAY, STA, brown/tan silt at base, 10/20 Sieve Sand Filter Pack
4 85 CL odor,
13

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne

Driller : Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75

Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-57

(Sheet 2 of 2)

Elev., TOC (ft.msl): 6933.10

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.493' / W 108° 25.501' EIeV-; PAD (ﬂ mSl): 6930.64
Gallup Refinery - OW-14 Area Investigation Total Depth rer Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 118" Site Coordinates
Start Date :09/21/2016 N :N 163475.52
Finish Date :09/21/2016 E : E 2546961.79
Saturation
¥ Saturation Completion Results
_ . & OW-57
£ | E |2 B § | o
£ e | g 8 f 3 g
B =]
gl 25 | g | & |s DESCRIPTION
13—
4 85 CL 80 1]
14 | | 2" Sch 40 PVC
- CLAYEY SILT, very fine, soft, damp, brown 11 w/Tf?readed Joints
] and tan, odor,
15— 197 ML 90 H
16__ _ E
g SILTY CLAY, low, firm, tan and brown, damp, H
] odor, H
17 205 CL | 60 H
18] ¥ |
g H GRAVELLY CLAY, low, soft, damp to slightly =
] = moist to saturated, sandstone gravel, sandy, H
19- s8 |[ CL | =20 odor, E
»]  |H EL 1020 Sgve S Fier Pack
] g SANDSTONE/SAND, fine, dense, llight H1™ Screan wiThreaded Joints
] = greenish white,very moist to saturated, H
21+ 243 | SS 10 H
22 i - g
g H GRAVELLY SANDY CLAY, low, soft, very H
7 H moist to saturated, grey, green sandstone, H
o3 a4s | B cL 70 calcareous, odor, H
24 g | H
. H GRAVELLY SANDY CLAY, STA, odor, H
B = CL 70 H
25— 2 B
. CLAYSTONE, very dense, dry, purple, grey at ] F=1—2" Flush Threaded
1 4 CL/ST| 70 base, faint odor, - Sch 40 PVC Cap
2 —
6] CLAYSTONE, STA, faint odor.
41 39 CL/ST| 30
27
28
29

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc. / Cohagan
:CME 75

: Hollw Stem Auger 7.5"

2' Split Spoon - 2" Diameter

WELL NO. OW-58

(Sheet 1 of 4)

Elev., TOC (ft.msl): 6934.50

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date 1 09/22/2016 N 1N 1634800.15
Finish Date 1 09/22/2016 E 1 E 2547414.91
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | § 2] B 5 | o
£ e | g 8 f 3 g
B =]
g1 25 |3 | &|s DESCRIPTION
-1
] Flush Mount
0 C te Pad - 4'x4'x4"
i ASPHALT/BASE, onerete Fad - &x&x
i AR 100
1] [ ][ SILTY CLAY, moderate, firm to stiff, damp,
1 110 cL 100 brown, odor,
2_ I
i SILTY CLAY, SIMILAR TO ABOVE (STA),
3— 40 CL 100
4— — - -
i SILTY CLAY, STA, moist, faint odor,
54 11.2 CL 100
] — Grout
6 — .
i SILTY CLAY, low, soft, damp, brown, faint
- odor, —2" Sch 40 PVC
- w/Threaded Joints
74 22 CL 90
8_ —
_ SILTY CLAY, STA, no odor,
9— 53 CL 60
10— - - -
- SILTY CLAY, STA, sticky, black discoloration,
g odor,
114 37 CL 80
12
i SILTY CLAY, STA,
4 42 CL
13

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist : Tracy Payne
Driller : Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75

Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-58

(Sheet 2 of 4)

Elev., TOC (ft.msl): 6934.50

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date 1 09/22/2016 N 1N 1634800.15
Finish Date 1 09/22/2016 E 1 E 2547414.91
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | § 2] B 5 | o
£ e | g 8 f 3 g
a 2 o
S|l 2|5 | 8| & |8 DESCRIPTION
13—
4 42 CL 70
14— — - -
i SILTY CLAY, low, stiff, damp, brown with
- black discoloration, faint odor,
154 25 CL 60
16— — - - -
i SANDY CLAY, low, stiff, very fine grain
. sand, damp, brown, odor,
174 226 CL 60
18— —
i SANDY CLAY, STA, odor,
19-{ 240 cL | so0 — Grout
20— — —2" Sch 40 PVC
i SANDY CLAY, STA, odor, ] w/Tf?readed Joints
21— 200 CL 60
22— -
. SILTY CLAY, low, very stiff, damp, brown,
g tan silt pockets/seams present, odor,
23— 2020 CL 90
24— -
- SILTY CLAY, low, firm, soft/ crumbly, damp,
g brown, strong odor, outside of core is
- oily/phase separated hydrocarbon (PSH),
25— 1980 CL 90
26— — - - -
i SILTY CLAY, STA, firm to stiff, odor, outside
4 973 CL of core is oily/PSH,
27—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist : Tracy Payne

Driller : Enviro-Drill, Inc. / Cohagan
Drilling Rig :CME 75
Drilling Method  : Hollw Stem Auger 7.5"

Sampling Method : 2' Split Spoon - 2" Diameter

WELL NO. OW-58

(Sheet 3 of 4)

Elev., TOC (ft.msl): 6934.50

WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date :09/22/2016 N 1N 1634800.15
Finish Date :09/22/2016 E 1 E 254741491
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | E |2 B § |
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
27—
-1 978 CL 90
28— -
i SILTY CLAY, STA, damp to moist, odor, L Gro
ut
A CL 90
29— 2784 X .
4 A SANDY CLAY/CLAYEY SAND, low, soft,
- <4 CL/SC| 90 very moist to saturated, dark brown, odor,
30 & .
i SANDY SILTY CLAY, low, firm, damp,
- saturated sand at base, grey/brown, odor,
31— 2350 CL 90
32— ] -
i SILTY SAND, fine, loose, saturated,
. grey/brown, odor, 2"Sch 40 PVC
. SM 90 w/Threaded Joints
33— 1775
. L Bentonite Pellet
] oL | eo SILTY CLAY, low, soft, damp, greyish brown, enfonite Feliets
34 —— fodor,
] SILTY CLAY, STA, damp to very moist, odor,
35— 575 CL 90
36— — - -
_ SILTY CLAY, low, firm, damp, greyish brown,
g odor, {1
37 207 L 80 e 10/20 Sieve Sand Filter Pack
38— — H
4 SILTY CLAY, STA, brown, odor, H
39— 545 CL 50 E
— B=1—2" Sch 40 PVC Slotted 0.01"
40 . H Screen w/Threaded Joints
i 7 CLAY, high, firm, damp, brown, odor, H
4 531 / CH H
41 V4 :

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




07-25-2018 C:\Users\cholmes\Documents\M-Tech\samples\Western Refinery\OW-14 Source Area\OW-58.bor

Geologist : Tracy Payne
Driller : Enviro-Drill, Inc. / Cohagan WELL NO OW-58
Drilling Rig :CME 75 (Sheet 4 of 4)
Drilling Method  : Hollw Stem Auger 7.5"
Sampling Method : 2' Split Spoon - 2" Diameter Elev., TOC (ft.msl): 6934.50
WeSteI’n Refinil"lg SW InC. Comments :N 35°29.500'/ W 108° 28.410' EIeV-; PAD (ﬂ mSl): 6934.71
Gallup Refinery - OW-14 Area Investigation Total Depth 1485 Elev., GL (ft. msl) -
Job No. WEST16006 Ground Water 129" Site Coordinates
Start Date :09/22/2016 N 1N 1634800.15
Finish Date :09/22/2016 E 1 E 254741491
Saturation
¥ Saturation Completion Results
= _\Z_Saturation
| < Ow-58
£ | E |2 B § |
£ e 18 31 84 g | &
Q o 2 < 3]
8 T |3l 5 a L 3 DESCRIPTION
41— // =
1 s34 / CH | 50 H
42 / - H
] 7 CLAY, STA, odor, =
43— 288 / CH | s0 H
1 A H“I-10/20 Sieve Sand Filter Pack
44— — B
i SILTY CLAY, low to moderate, firm, H
. occasional gravel, damp, brown, odor, H 2" Sch 40 PVC Slotted 0.01"
7 H Screen w/Threaded Joints
45— 357 CL 50 H
46 ] H
4 SILTY CLAY, STA, odor, =
- CL 50 H
47— 204 _ A=
i SANDY GRAVEL, medium to coarse sand H
e SP 50 with 1/4 to 1/2 inch gravel, very moist to H
48 1 saturated, trace silt/clay, brown, odor, E
1 250 SH 10 SHALE, very dense/hard, dry, dark grey, Al ov Flush Threaded
odor. ——— Sch 40 PVC Cap
49—
50—
51—
52—
53
54—
55—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-1

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 149 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water :32' BGL Site Coordinates
Start Date 1 9/23/2016 N 1N 35°29.412'
Finish Date 1 9/23/2016 E : W 108° 25.430
Saturation
¥ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 568-1
—_ _— [
) £ o > Py
= o = (o)) () [0
£ e | g 8 f 3 g
a =]
gl 21|51 =|g| 8|8 DESCRIPTION
_3 ]
-2 Top of Casing 2' Above
] Ground Level
A _:
0_; [ ]| SANDY SILTY CLAY, low, soft, damp, brown, 1]
- no odor,
1 ] 0.8 CL 100
2_: || sANDY sILTY CLAY, SIMILAR TO ABOVE
4 (STA), no odor,
3- 3i CL | 100
4 |
] SANDY SILTY CLAY, STA, no odor,
5- 159 cL | 100
6 " |[ SANDY SILTY CLAY, STA, odor,
7- 66.9 cL 60
87 ||| SANDY SILTY CLAY, STA, odor,
] — Open Borehole
9 309 CL 60
] —r—2" Sch 40 PVC
104 — w/Threaded Joints
7 SILTY CLAY, low, firm, damp, brown, odor,
11 2214 cL 80
12 . .
] SILTY CLAY, STA, trace very fine grain sand,
. damp, odor, inside of spoon oily,
13—_ 1957 CL 80
14 _ _
7 CLAYEY SANDY SILT, very fine grain, low,
_ soft, damp to moist, brown, odor,
15—_ 976 ML 90
16 — —
1 1243 ML SANDY CLAYEY SILT, STA, moist in sand
173 seams, odor,

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan WELL NO TK 568-1
Dr?ll?ng Rig : CME 75 (Sheet 2 of 3)
Drilling Method : Hollow-Stem Auger
Sampling Method : 2" Split Spoon - 2" Diameter | Elev., TOC (ft.msl)
Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 149 Elev., GL (ft. msl) -6950.66
Job No. WEST16006 Ground Water :132'BGL Site Coordinates
Start Date 1 9/23/2016 N 1N 35°29.412'
Finish Date 1 9/23/2016 E : W 108° 25.430
Saturation
_W_ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 568-1
— — [
= £ o > Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
17—+
1 1243 ML 9% Open Borehole
18__ SANDY CLAYEY SILT, STA, odor,
- 1731 90
19 ] ML Bentonite Pellets
] SANDY CLAYEY SILT, STA, odor,
21— 1780 ML 90
22 — B | 5 Y
] CLAYEY SANDY SILT, very fine grain sand, - @/Eﬁgggezvu%ints
_ soft, damp to moist, brown, odor,
23— 1125 ML 90
24— — -
7 SILTY SANDY CLAY, low, soft to firm, damp,
. brown, odor, H:
25— 1119 CL 90 E
26 —] H
] SILTY SANDY CLAY, STA, odor, H
27— 965 cL | 90
287 || SILTY SANDY CLAY, STA, od ;
] 217, 0don 1-10/20 Sieve Sand Filter Pack
29— 970 CL 90 o8
7 —1—2" Sch 40 PVC Slotted 0.01"
304 | Screen w/Threaded Joints
] SILTY SANDY CLAY, STA, black discoloration =
_ in sand at base, very moist, odor, H-
31— 1308 CL 2 H
32_: CLAYEY SAND, fine grain, loose, saturated
a3 ] 1680 By 90 black, odor, ’ ’ ’
E 733 cL 90 SILTY CLAY, low, firm, damp, brown, odor, ;
4 —| I .
3 ] SILTY SANDY CLAY, low, soft, black H:
- discoloration, damp, brown, odor, TH
35— 1695 CL 90 :
36 - : =/
1 1282 SM SILTY SAND, fine, loose, saturated, grey, -
377 odor, poor recovery,

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-1

(Sheet 3 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 149 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water :32'BGL Site Coordinates
Start Date 1 9/23/2016 N 1N 35°29.412'
Finish Date 1 9/23/2016 E : W 108° 25.430
Saturation
W Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 568-1
— = c
£ E (o] 3 Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 21|51 =|g| 8|8 DESCRIPTION
37 ] ——2" Sch 40 PVC Slotted 0.01"
1 1082 E : SM 10 )| Screen w/Threaded Joints
38__ : SANDY CLAY, low, firm, damp to moist, —2" Flush Threaded
. brown, odor, sheen on core, Sch 40 PVC Cap
39— 1078 CL 80
40 —
] SANDY CLAY, STA, damp, odor,
41— 383 cL 20
27 || SANDY CLAY, STA, white clay at base, od S
. 217, White clay atbase, odor, " 1-10/20 Sieve Sand Filter Pack
43—_ 476 CL 20
44— — -
] CLAY, low, dense/crumbly, dry, dark reddish
; brown/grey, no odor,
45—_ 144 CL 50
4 — —
6 ] CLAY, STA,
47- 80 cL 20
83 | SANDY SHALE, very dense, dry, grey, no
1] 4 fooof| SHo| 20 odor. ’ R
49—
50
51
52
53
54
55—
56
57

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-2

(Sheet 1 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 137 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water : 30 Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.396'
Finish Date 1 9/27/2016 E : W 108° 25.435'
Saturation
W Saturation Temporary Well
. & Temporary Well No. TK 568-2
= E | 6| = >
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
-3 -
2] Top of Casing 2' Above
3 Ground Level
-1 _:
0 — : -
] SILTY CLAY, low, firm, damp, brown,
14 02 CL 100
2] -
] SILTY CLAY, SIMILAR TO ABOVE (STA), no
] odor,
34 o5 CL 100
4 — _
] SILTY CLAY, STA, faint odor,
5 43 CL 100
6__ -
] SILTY CLAY, low, soft, damp, brown, no
] odor,
7 46 CcL 40
8—: || — Open Borehole
] SILTY CLAY, STA, no odor,
= ——2" Sch 40 PVC
93 °3 CLo| 0 wiThreaded Joints
10__ -
] SANDY CLAY, low, soft, damp, brown, no
] odor,
11- 30.8 CL 40
12__ I
] SANDY CLAY, STA, no odor,
134 345 CL 40
14 — .
] SANDY CLAY, STA, trace gravel, faint odor,
15 16.0 CL 40
16__ I
1 No Recovery
17

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 568-2

(Sheet 2 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 137 Elev., GL (ft. msl) :6950.66
Job No. WEST16006 Ground Water 1 30' Site Coordinates
Start Date 1 9/27/2016 N 1N 35° 29.396'
Finish Date 1 9/27/2016 E W 108° 25.435'
Saturation
W Saturation Temporary Well
. & Temporary Well No. TK 568-2
= E | 6| = >
= o = (o)) () [0
£ e 18 31 84 g | g
Q o 2 < 3]
gl 2B | 2| 8|8 DESCRIPTION
17+
18—: _ Open Borehole
] SANDY CLAY, STA, faint odor,
19 36.5 CL 40
20 - ‘
] SANDY CLAY, STA, trace gravel, faint odor,
214 296 CL 40
22_: Bentonite Pellets
] CLAYEY SAND, fine grain, loose, trace
] gravel, damp, brown, odor, 2" Sch 40 PVG
287 & SC 60 w/Threaded Joints
04 . ‘ o
] No Recovery - white sandstone lodged in B
] shoe
254 -
] No Recovery - very dense hard sandstone in s
] shoe
271 - o
28 : : B
] CLAYEY SAND, very fine to fine, compact,
] moist to saturated at 30', brown, odor,
29 2803 90 :
30_: A 4 l
] H CLAYEY SAND, STA, white sandstone ~'H:—10/20 Sieve Sand Filter Pack
] H lenses present, trace gravel, odor, )
317 - H 90 ——2" Sch 40 PVC Slotted 0.01"
. H ;| Screen w/Threaded Joints
32 g —
] H GRAVELLY SAND, fine to medium, compact,
] H gravel 1/4 to 1/2", saturated, brown, odor,
37 - |H 90 sheen on sampler, £
34 g — H
1 H 90 SANDY GRAVEL, well rounded, loose, H:
35 ] H saturated, odor, H-
] CLAYSTONE, very hard/dense, dry, dark
36 ] 53 CLST 90 reddish brown, H
1 LST CLAYSTONE, STA, shaley at base. | F=—2" Flush Threaded
] CLST | 50 2| Sch 40 PVC Cap
37 L

1010 Travis Street

Houston, Texas 77002

713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-1

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 142 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 1 24-26' Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.469'
Saturation
W Saturation Temporary Well
= _\Z_Saturation
R S Temporary Well No. TK 569-1
= = 5 > Py
= o = (o)) (5] o
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
-3 -
] Top of Casing 2.5' Above
2 Ground Level
- _:
0 — : L
] SILTY CLAY, low, firm, damp, brown, no
7] odor,
14 73 CL | 100
2 -
] SILTY CLAY, SIMILAR TO ABOVE (STA),
3] 66 cL | 100
4 -
] SILTY CLAY, STA,
5- 4.1 CL | 100
6 -
. SILTY CLAY, STA, —r—2" Sch 40 PVC
. w/Threaded Joints
7 o5 CL 90
3 — Open Borehole
8 -
7 SILTY CLAY, STA,
9 o5 cL | 90
10 ||
] SILTY CLAY, STA,
114 23 cL | 80
12 — . .
7 SILTY CLAY, STA, trace very fine grain sand,
13 42 CL 70
14 — _ _
7 SANDY CLAY, low, firm to soft, very fine
. 136 CL grain sand throughout, damp, brown,
15—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

Drilling Method
Sampling Method

WELL NO. TK 569-1

(Sheet 2 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 142 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 1 24-26' Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.469'
Saturation
¥ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 569-1
— = [
) £ o > Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
15—
1 136 CL 70 Open Borehole
16__ -
7 SANDY CLAY, STA, odor,
17 326 CL 60
18—: Bentonite Pellets
7 SANDY CLAY, STA, odor,
194 152 cL | 70 2" Sch 40 PVC
] w/Threaded Joints
20 . . .
] CLAYEY SILTY SAND, fine to medium grain,
7 compact, becomes more silty with depth,
214 416 1| SC/SM| 90 gravel at base, damp, odor,
22 - .
. CLAYEY SILTY SAND, STA, medium to
. B coarse sand, occasional gravel, damp,
234 922 :|SC/sM| 90
24 , ,
. : CLAYEY SILTY SAND, very fine grain,
. s compact, moist to saturated in silty sand
25— 2158 | SC/SM| 90 seams, brown, odor,
26— - :5_. . .
. SANDY CLAY, STA with greater clay content, :21—10/20 Sieve Sand Filter Pack
7 brown trace gravel at base, moist to =
27— 1147 CL 20 saturated in silty sand seams, =
28] — . 12" Sch 40 PVC Slotted 0.01"
] GRAVELLY SILTY SAND, medium to coarse T Screen w/Threaded Joinis
. : grain, compact, damp to moist in seams-not
29— 1060 : SM 50 saturated throughtout core, brown, odor,
n sandstone gravel present, H
30 N — ~ B
7 " CLAYEY SANDY GRAVEL, 1/8" to 1/2" gravel 2
. : GW 60 with medium to coarse grain sand, compact to H
31— 1353 loose, saturated, brown, odor, H
32_: . CL 60 | SILTY CLAY, low, firm, damp, brown, odor,
7 SILTY CLAY, STA, odor,
1 1622 CL
33

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759

512-693-4190




Geologist
Driller
Drilling Rig

: Tracy Payne
: Enviro-Drill, Inc./Cohagan
:CME 75

WELL NO. TK 569-1

(Sheet 3 of 3)

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 142 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 1 24-26' Site Coordinates
Start Date :10/4/2016 N 1N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.469'
Saturation
W Saturation Temporary Well
= _\Z_Saturation
R S Temporary Well No. TK 569-1

= = 5 > Py
= o = (o)) (5] o
£ e | g 8 f 3 g
o 2 5]
S|l 2|5 | 8| & |8 DESCRIPTION
33

1 1622 CL 50
34 —

] SILTY CLAY, STA, gravel present at base,
35 1292 CL 70 o

] —{—2" Sch 40 PVC Slotted 0.01"
36 | Screen w/Threaded Joints

] CLAY, high, firm, traces gravel, damp, reddish

7 brown/gray,
37 1621 10 o

] . —10/20 Sieve Sand Filter Pack
38

. CLAYEY GRAVEL, sandstone present, very | FF—2" Flush Threaded

. hard, damp, odor, 2wl Sch 40 PVC Cap
39 1649 50 RPN
40 , ,

. CLAYSTONE, very dense, light reddish

. purple/grey, odor.
41— 95.6 CLST| 20
42
43
44
45
46
47
48
49
50
51

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-2

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 138 Elev., GL (ft. msl) -6952.00
Job No. WEST16006 Ground Water 131 Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.451"
Saturation
_W_ Saturation Temporary Well
. & Temporary Well No. TK 569-2
= = 5 > Py
= o = (o)) (5] o
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
-3 ]
-2 Top of Casing 2' Above
7 Ground Level
-1 _:
0 I : L
] SILTY CLAY, low, firm, damp, brown, no
] odor,
14 03 CL | 100
o] L
] SILTY CLAY, SIMILAR TO ABOVE (STA),
34 o CL | 100
4 — .
] SILTY SAND, fine, compact, damp, brown, no
7 odor,
5— 0.0 SM | 100
6 L
] SILTY SAND, STA,
] — Open Borehole
7 00 SM | 60
8- L
] SILTY CLAY, low, soft, damp, brown, no
] odor,
94 06 CL 60
] —r—2" Sch 40 PVC
10— — w/Threaded Joints
] SILTY CLAY, STA, poor recovery,
11 72 CL 10
] SILTY CLAY, STA, very soft, poor recovery,
1 365 CL faint odor,
13—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-2

(Sheet 2 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 138 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water 131 Site Coordinates
Start Date :10/4/2016 N 1N 35° 29.403'
Finish Date :10/4/2016 E W 108° 25.451'
Saturation
W Saturation Temporary Well
& Temporary Well No. TK 569-2
—_ _— [
£ E (o] 3 =
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
13—_
] 36.5 CL 10
14 - , ,
] CLAYEY SAND, very fine grain, compact,
] damp, brown, odor,
15—_ 899 SC 70
16 — Borehol
= CLAYEY SAND, STA, odor, Open Borehole
17— 2332 SC 70
18—
] CLAYEY SAND/SANDY CLAY, STA, odor,
194 702 SC/CL| 90
7 CLAYEY SAND, STA, sand/gravel lense from
; 21-21.5', loose, damp, grey,
21— 833 SC 60 Bentonite Pellets
22 — . .
] SILTY SAND, fine grain, loose, damp, brown,
. SM odor,
23—_ 398 90 il
] GW SANDY GRAVEL, grey sandstone gravel with B #_@/'I'Shﬁfgggez\\/lgints
24 — Nfine to coarse grain sand, damp, odor,
] SANDY GRAVEL, STA, white sandstone
25 190 GW | 10 present,
26 — H-—10/20 Sieve Sand Filter Pack
. SANDY GRAVEL, STA, white sandstone = 1eve sand Hiiterrac
4 present, :
27— 1973 GW 10 5
7 —t—2" Sch 40 PVC Slotted 0.01"
28] L :z|  Screen w/Threaded Joints
7 SANDY GRAVEL, STA, poor recovery, very
1 1684 GW hard, trace clay, damp,
29— —

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-2

(Sheet 3 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 138 Elev., GL (ft. msl) -6952.00
Job No. WEST16006 Ground Water 131 Site Coordinates
Start Date :10/4/2016 N : N 35° 29.403'
Finish Date :10/4/2016 E : W 108° 25.451"
Saturation
_W_ Saturation Temporary Well
. & Temporary Well No. TK 569-2
= = 5 > Py
= o = (o)) (5] o
£ e 18 31 84 g | &
Q o 2 < 3]
gl 21|51 =|g| 8|8 DESCRIPTION
29— .
] 10 *
30 1145 , . B
] SILTY CLAY, low, firm to soft, damp, moist to
4 saturated, silty sand seams throughout, dark e
31 20 brown, odor, vl
1 1420
32 — —— |
. CLAY, high, stiff, damp, brown, odor, :
] ——2" Sch 40 PVC Slotted 0.01"
33 1390 50 H-:| Screen w/Threaded Joints
. = 1 10/20 Sieve Sand Filter Pack
34— I ]
] CLAYEY GRAVEL, very hard with 4-6"
- sandstone (grey) at base, odor,
35— 1210 20
36 .
] CLAYSTONE, very hard, dry, reddish purple | F—2" Flush Threaded
4 and grey. <77 Sch 40 PVC Cap
37— 405 CLST| 90 S
38
39
40
41
42
43
44
45—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-3

(Sheet 1 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 139 Elev., GL (ft. msl) $6952.00
Job No. WEST16006 Ground Water . 26' Site Coordinates
Start Date 1 9/28/2016 N : N 35° 29.390'
Finish Date 1 9/28/2016 E W 108° 25.459'
Saturation
¥ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 569-3
—_ _— [
£ E (o] 3 Py
= o = (o)) () [0
£ e | g 8 f 3 g
B =]
gl 25 | g | & |s DESCRIPTION
_3 -
2_: Top of Casing 2.25' Above
"] Ground Level
R _:
0 — : L
n SILTY CLAY, low, firm, damp, brown, no
19 89 cL | 100 odor,
2 ||
. SILTY CLAY, SIMILAR TO ABOVE (STA),
3+ 104 cL | 100
4] -
. SILTY CLAY, STA,
5 124 cL | 100
6 -
. SILTY CLAY, STA,
7_: 318 cL 60 — Open Borehole
8 -
7 SILTY CLAY, STA, soft, ——2" Sch 40 PVC
9] 276 cL 50 w/Threaded Joints
10 - _
n SILTY CLAY, low, firm, damp, brown, odor,
11 50.9 cL | 70
12 — . .
. SILTY CLAY, STA, trace very fine grain sand,
13 63.9 cL | 60 odor,
14 — _
7 CLAYEY SAND, very fine, compact, damp,
153 303 SC 70 brown, odor,
16
. CLAYEY SAND, STA, odor,
174 377 sc | 70
18—: Bentonite Pellets
1 250 SC/CL CLAYEY SAND/SANDY CLAY, STA, odor,
19

1010 Travis Street

Houston, Texas 77002

713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 569-3

(Sheet 2 of 2)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth - 39 Elev., GL (ft. msl) +6952.00
Job No. WEST16006 Ground Water 1 26' Site Coordinates
Start Date 1 9/28/2016 N : N 35° 29.390'
Finish Date 1 9/28/2016 E : W 108° 25.459'
Saturation
_W_ Saturation Temporary Well
= _\Z_Saturation
S Temporary Well No. TK 569-3
— — [
= £ o > Py
= o = (o)) () [0
< o © % 8 3 E.
B =}
g1 25 |3 | &|s DESCRIPTION
19+
4 250 SC/CL| 80 . -—Bentonite Pellets
20— — S
. SANDY CLAY, low, firm, damp, brown, odor, L on 5ch 40 PVC
214 387 cL 80 -1 w/Threaded Joints
20 -
. SANDY CLAY, STA, odor,
23— 405 CL 60
24 . . .
. SILTY SAND, fine grain, loose, very moist,
- brown, odor, phase separated hydrocarbon
25—: 955 SM 70 (PSH),
26 \ 4
. = SM % SILTY SAND, STA, saturated, odor, PSH,
274 sat |H ——
7 = GW % SANDY GRAVEL, compact, 1/2"-1" gravel,
. H medium to coarse sand, saturated, odor, PSH
28 H — : - - . 2" Sch 40 PVC Slotted 0.01"
] g SANDY CLAYEY GRAVEL, STA, clay Screen wiThreaded Joinis
29 sat = GW 80 present, very moist to saturated in seams, :;
- H pockets, sandstone (white) present, very -.1—10/20 Sieve Sand Filter Pack
] = dense, greenish grey sandstone at base,
307 = | \strong odor, ,
. g GW 50 SANDY CLAYEY GRAVEL, STA, saturated,
317 H Ly odor,
30-] 1620 CL 50 | |[SILTY CLAY, low, firm, damp, brown, odor,
] SILTY CLAY, STA, moderate, grey streaks,
33 1950 cL | 0 odor,
34 — ~H
. SANDY GRAVEL, compact, 1/4"-1/2" gravel, ]
353 90 coarse sand, saturated, odor, H-
36— I
. SANDY CLAYEY GRAVEL, very hard, 1/4"
373 239 20 gravel with clay and sand, damp, grey and
n brown, odor, L=1—2" Flush Threaded Sch 40
28] - PVC Cap
1 o5 30 CLAYSTONE, very hard, dry, reddish purple
393 and grey.
40
41

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist

Driller

Drilling Rig
Drilling Method
Sampling Method

: Tracy Payne

: Enviro-Drill, Inc./Cohagan
:CME 75

: Hollow-Stem Auger

: 2" Split Spoon - 2" Diameter

WELL NO. TK 570-1

(Sheet 1 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 145 Elev., GL (ft. msl) -6956.88
Job No. WEST16006 Ground Water :133'BGL Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.377'
Finish Date 1 9/27/2016 E : W 108° 25.459'
Saturation
_W_ Saturation Temporary Well
. & Temporary Well No. TK 570-1
= E | 6| = >
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 21|51 =|g| 8|8 DESCRIPTION
-3
—2—_ Top of Casing 2' Above
7 Ground Level
4]
0] [ ]| FILL-SILT/GRAVEL, damp, brown, no odor, 1] ]
1 53 FILL | 100
5] -
FILL-SILT/GRAVEL, SIMILAR TO ABOVE
T (STA), faint odor,
3— 149 FILL 100
4] . .
E FILL-SILT/GRAVEL, STA, faint odor,
5 158 FILL | 100
- ——2" Sch 40 PVC
6] | w/Threaded Joints
- GRAVELLY SAND, medium to coarse, loose,
7 damp, odor, — Open Borehole
7— 2441 SwW 90
87 ||| CLAYEY GRAVEL, 1/4" to 1/2" gravel in low
] plastic, brown, damp clay, odor,
9— 1775 GM 90
10
g SANDY SILT, low, very soft, damp, dark
] brown, odor,
11— 3445 ML 10
12
E SANDY SILT, STA, odor,
4 2408 ML
13—

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 570-1

(Sheet 2 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth 145 Elev., GL (ft. msl) :6958.88
Job No. WEST16006 Ground Water :33'BGL Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.377'
Finish Date 1 9/27/2016 E : W 108° 25.459'
Saturation
W Saturation Temporary Well
& Temporary Well No. TK 570-1
—_ _— [
£ E || 3 Py
= o = (o)) () [0
£ e | g 8 f 3 g
a 2
gl 21|51 =|g| 8|8 DESCRIPTION
13—
- 2408 ‘ ‘ ‘ ‘ ML 10
14— — -
- SANDY CLAY, low, firm to soft, damp, sandy
] at base, brown, odor,
15— 2350 CL 90
16 - : .
. SILTY CLAY, low, firm, damp, ocassional
] sandy clay lenses, brown, odor,
17— 1139 CL 90
18 1 — Open Borehole
e SILTY CLAY, STA, odor,
19—_ 1250 CL 90
e SILTY CLAY, STA, odor,
1460 CL 90 —2" Sch 40 PVC
21 L w/Threaded Joints
- CLAYEY SAND, fine, compact to loose, damp,
] SC 90 brown, odor,
22— —
- CLAYEY SAND, STA, decrease in clay with
] depth, odor,
23— 399 SC 90
oy ] Bentonite Pellets
e CLAYEY SAND, STA, odor,
25— 695 sc | 100
26— - _
g SILTY SAND, very fine, soft/compact, damp,
] brown, odor,
27— 952 SM 90 :
] ~1—10/20 Sieve Sand Filter Pack
28 — H
. CLAYEY SAND, very fine, compact, damp, =
1 1441 SC brown, odor, H—1—2" Sch 40 PVC Slotted 0.01"
29 ] H | Screen w/Threaded Joints

1010 Travis Street
Houston, Texas 77002
713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Geologist : Tracy Payne
Driller : Enviro-Drill, Inc./Cohagan
Drilling Rig : CME 75

Drilling Method
Sampling Method

: Hollow-Stem Auger
: 2" Split Spoon - 2" Diameter

WELL NO. TK 570-1

(Sheet 3 of 3)

Elev., TOC (ft.msl)

Western Refining SW, Inc Comments : Hand Augered to 6 Feet Elev., PAD (ft. msl)
Gallup Refinery - OW-14 Source Investigation | Total Depth =45 Elev., GL (ft. msl) +6958.88
Job No. WEST16006 Ground Water :33'BGL Site Coordinates
Start Date 1 9/27/2016 N : N 35° 29.377'
Finish Date 1 9/27/2016 E : W 108° 25.459'
Saturation
_W_ Saturation Temporary Well
& Temporary Well No. TK 570-1
— — [
£ E || 3 Py
= o = (o)) () [0
£ e | g 8 A 3 g
a 2
gl 2l | 5| & |s DESCRIPTION
29 .
4 1441 SC 90 *
30 — : %
- SILTY SAND, very fine, soft/loose, damp,
] brown, odor, i
31 968 SM 2 -
32__ .::.
. SILTY SAND, STA, damper than above, RE
4 804 SM 60 3
33— 4 = 2h
. H GRAVELLY SAND, medium to coarse, loose, o
] H SW 60 very moist to saturated, grey, odor,
34— H -
g H SANDY GRAVEL, 1/2" to 1" gravel with sand,
] = fine to coarse, saturated, brown, odor,
35— H GW 90
36 § -
. 8 SANDY GRAVEL, STA, ——2" Sch 40 PVC Slotted 0.01"
] H GW 90 | Screen w/Threaded Joints
377 - | |[ CLAY, high, firm to stiff, brown, odor,
1 676 CH 90 ~[—10/20 Sieve Sand Filter Pack
38 — .
- CLAY, STA, sandstone present,
39 1392 CH | 90
40 [ |[CLAY, STA, -
CH 60 =5
41— 1117 -
g CLAYEY SANDY GRAVEL, compact, moist to
] GW 60 very moist, brown, odor,
42 — H:
. GRAVELLY CLAY, low, stiff, damp to dry, H
] reddish brown, H
43— 555 CL 50 =
E F=1—2" Flush Threaded
] | Sch 40 PVC Cap
44—
. CLAYSTONE, very stiff, dry, purple/reddish
—4 165 CLST 70 brown, odor.
45

1010 Travis Street

Houston, Texas 77002

713-955-1230

DiSorbo Consulting, LLC

8501 N. MoPac Expy, Suite 300
Austin, Texas 78759
512-693-4190




Appendix G
Permeability and Hydraulic Conductivity

Evaluations




APPENDIX C — DISCHARGE PLAN APPLICATION
GIANT REFINING COMPANY
CINIZA REFINERY

November 21, 1985
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‘APPENDIX €
'AQUIFER-TEST DATA AND ANALYSES




TEST PUMPING OF
CHINLE SHALE

METHODOLOGY AND DESCRIPTION OF THE TEST

The test consisted of a 5 hour pumping period and a 2 hour recovery
period. An air-driven piston pump capable of sustaining pumping rates as
low as 10 gallons/hour (0.167 gpm) was used for the test. Water level
measurments were taken with an electronic sounder. The well (0M-24) is
located approximately 250 feet northwest of the land treatment facility
and is completed within the Chinle shale. The lithologic and completion

-

log of the well is attached (Figure F-2).

Pumping began at 1515 hours on February 20, 1985 at a rate of 10 gal-
lons/hour. The produced water was very turbid. Clogging of the pump and
pump lines necessitated continuous monitoring and adjustment of the

discharge.

After 4 hours of pumping at 10 gallons/hour, the drawdown of the well
appeared to stabilize at about 7 feet. The discharge rate was increased
to 20 gallons/hour in order to more effectively stress the aquitard.
After one hour of additional pumping a total drawdown of 12 feet was
observed. However, this higher pumping Fate increased the turbidity of
the discharge and caused instability of the pumping rate. The lack of
control of the discharge rate and the potential of diamage to the pump

forced the termination of the test after a total of § hours of pumping.

Water level recovery was observed for 100 minutes. At this time the

water level had recovered to within 907 of the pre—pumping level.




TABLE F-1

Pump Test Data, OW-24




PUMP TEST ANALYSIS

Field measurements are summarized in Table F-1. Due to the short pumping
time and potential well-bore and gravel-pack effects, the final analysis

was based on methods developed by Shafer, for low-conductivity materials.

Partial penetration effects were neglected in the analysis because the
low pumping rates and the expected anisotropy of the aquitard would
prevent significant vertical flow to the well bore. The low pumping rate
was also designed to completely drain the gravel pack in the well to

insure accurate recovery data.

A copy of Shafer's methodology is attached, and the data for his analysis
is given in Table F-2. Figure F-1 is a plot of the recovery data,
according to Shafer's methods. This Figure includes calculation of T and

K for the Chinle shales.
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RECOYERY DATA
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TABLE F-2
DATA FOR SHAFER'S METHOD

Time Since Drawdown Feet of Time Q S/Q

K Pumping Started (feet) Casing Filled To Fil11 (gpm) (ft/gpm)
L% (min) (s) (ft) (min)
! 317 12.0 0 0 ——— ——
I 319 10.63 1.37 2 .45 23.8
) 321 9.69 .94 2 31 31.6
! 323 8.86 .83 2 .27 '32.7
325 8.21 .65 2 .21 38.7
! 327 7.56 .65 2 .21 35.6
l 332 6.11 1.45 5 .19 32.3
337 | 5.17 .94 5 .13 42.1
J 342 4.38 .79 5 .10 42.5
i 347 3.75 .63 - 5 .08 45.6
A 352 3.27 .48 5 .06 52.2
357 2.86 .4 5 .05 53.4
‘ 362 .52 .34 5 .04 56.8
i 367 2.27 .25 5 .03 69.5
372 2.07 .20 5 .026 79.3
i 377 1.92 .15 5 .019 98.0
387 1.66 .26 10 .017 97.8
é 397 1.51 .15 10 .009 154
ﬁ 407 .- 1.42 .15 10 .009 145
é 17 1.32 .10 10 .006 202
»
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Portfolio £12: Pumping Test Analyses & Devices for Groundwater Monitoring

Pumping I est
Analyses for
Low Yield

Formations

by David C. Shafer

ccasionally it is necessary to -
determine aquifer charac-

teristics of very low yielding
formations—those with transmis-
sivities less than 500 gallons per day
per foot. Though interest in these
aquifers is certainly not because of
their productive capability, it may be
desirable to determine groundwater
flow characteristics even in these
low yield formations_in order to
determine such things as regional
groundwater flow patterns, effect of
dewatering or migration of pollution
plumes near point sources of con-
tamination.

Different Approach

Conventional pumping test anai-
ysis using the standard time draw-
down graph often does not work
effectively in low T (transmissivity)
formations for two reasons. First,
the pumped well’s low specific
capacity {gallons per minute per
foot of drawdown) may cause the
pump to break suction during the
test and it may be impractical to
throttle back the pumping rate
sufficiently to prevent this. Second,
even if a constant pumping rate can
be maintained without breaking

suction, most of the data obtained
will pro efle

effects aquifer

effects rather than true aguifel
parameters {see “Casing Storage
an Affect Pumping Test Data,”

William F. Achuff
Director

Jan-Feb. 1978, Johnson Driilers
Journal). Thus a different approach
is required.

The best method for analyzing
these formations is to pump a sub-
stantial portion of the casing empty,
then shut the pump off and measure
water levels as they recover. In
ordinary pumping tests these mea-
surements correspond to the non-
pumping portion of the test. How-
ever, in the fow T formations this
“recovery period” is actually the
"pumping period!”

After pump shut-off, the casing
slowly begins filting with water. This
water comes from the aquifer and
actually represents the water pump-
ed during this so called "pumping
period.” The pumping rate is deter-
mined by measuring the volume of

Time in minutes

since pumping Drawdown
started in feet

() (s)
15 90

(pump shut off)
17 85.66
20 79.7
30 64.2
40 51.9
60 35.6
80 24.6

Drawdown at pump

1b gpm
15 minutes

Pumping rate
Pumping period =

Casing — 6" I.D.
Drop pipe — 14" L.D. |

Time
Number of in minutes
feet of required
casing filled to fill
4.34 2
5.96 3
15.5 10
12.3 10
13.3 20
11.0 20
Table 1

shut off = 90 ft

Volume filled s/Q
divided by time in feet
required in galions per gallon
per minute * per minute
(Q)

3.04 28.2

2.78 28.6

2.17 29.5

1.72 30.2

1.14 311

77 31.8




casing filled in a given length of
time.

During the test, careful measure-
ments are made of time since pump-
Ing began {t} along with drawdown
(s) at each of these times. Then a
calculation Is made to determine Q
for each time t and finally the ratio
s/Q is computed for each measured
drawdown value. The ratio Is simply
the reciprocal of the specific capacity.

A graph is then constructed show-
ing t versus the ratio s/Q plotted as
usual on semi-logarithmic graph
paper with t on the log scale. A
straight line of best fit is drawn
through the data points and T is
calculated as follows:

264
O(s/Q)
where A(s/Q) Is the change in s/Q

T=

Portfolio £12: Pumping Test Analyses & Devices for Groundwater Manitoring

over one log cycle of graph paper.
This graph has the unique advan-

tage that it will accurately reflect
aquifer transmissivity independent

of casing stor . In‘addition
it will be sensitive to nearby re-
charge and/or negative boundaries
and will reveal these conditions like
any ordinary time drawdown graph.

To see how this technique works it
is best to work an example. Table 1
shows data obtained from a 6-inch
well pumped at 10 gpm for 15
minutes. Drawdown after 15 minutes
of pumping measured 90 feet.

The next data point was recorded
two minutes following cump shut-
off or 17 minutes since pumping
started. At this time the pumiping
water level was 85.66 feet, indicating
that 4.34 feet of casing had filled
during the two minute interval.

The annulus between the 6-inch
casing and 1%” drop pipe holds 1.4
gallons per foot so that the volume
of casing filled is 1.4 times 4.34, or
6.08 gallons in two minutes. Thus,

Q = 6.08 gallons/2 minutes

=3.04 gpm
finally,
s/Q = 85.66 1t/3.04 gpm
=28.2-t/gpm’

which Is plotted at a time of 17
minutes on the graph shown here.
This analysis is repeated for each

171
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In low transmissivity situations, readings are taken after pump shut-ofl. in this
method, s/Q s the reclprocal of the specific capacity and t is time, measured after
shut-off as water begins to enter the casing.

drawdown measurement. The re-
sultant calculated s/Q values are
s.hown in the table and plotted in the
figure. The formation T value from
the graph is
264
N(s/Q)

=264/53
= 49 gpd/rr’

T=

Conventional Analysis
ExsantnTRonTO I HEHy drdbfic
crmaracteristicssotethis™Wwell"{n dt
includetiredsshowsthat ikacon-
wentiondtimadrawdown:graph hads
beonRrssamcasingastoragerefects
wotTOvadastedéorapproXimataly
twetwashourgeeFhis means that data
recorded in the first twelve hours of
pumping would have been useless
and longer pumping than this would
have been required to obtain any
usable data at all. However, data
collected after twelve hours of
pumping probably would be more
influenced by boundary conditions
than by aquifer transmissivity alius; .
wingnractioatwactitiliyamnightihave.,
hesmimppsssiatoatenminaghe T_
ataridlysis
techniqueaspgurtieswotittiaingth
elithetest.The value of the method

described above becomes very
clear; it may be the only way to
determine T values in certain low
yielding aquifers.

In order to maximize the accuracy
of this method, it is best to unload
(empty) the casing as rapidly as
possible. Thus it is actually better to
use a high capacity pump thana low
capacity pump in analyzing ex-
tremely low-ylelding wells!

Anothergood ideais tounload the
casing with compressed air since
this can typically be done in one
minute or less.

Recorded Data Must Be
Accurate .

An additional important consider-
ation is that all data recorded for this
type of analysis must be absolutely
accurate. Small errors in the record-
ed values of time and/or drawdown
can resuit in large errors in the
calculated values of s/Q. For best
results, drawdown should be record-
ed to the nearest hundredth of afoot
and timed to the nearest second or
two.




| JOHN W. SHOMAKER &
CONSULTING GEOLOGIST ,L\k
3236 CANDELARIA, N.E. %@
ALBUQUERQUE, NEW MEXICO 87107 g
N\Z
(505) 884.2897 ) @C}Q’
September 20, 1984 «

‘

4

I Carl D. Shook, Plant Manager
Giant Refining Company, Ciniza Refinery
Route 3, Box 7
Gallup, New Mexico 87301

Re: results of permeability tests, July 2 and 3, 1984

Dear Carl:

Copies of the field notes, calculations, and data plots for

the two permeability tests are attached. The tests are summarized
as follows:

Well OW-4 The well is completed principally in the clay and
shale sequence which overlies the uppermost aquifer; a small thick-
ness of sandstone which may be part of the uppermost aquifer was
also penetrated. Total depth when drilled was 102.0 ft. Perfor-
ations are from 62.0 ft to 102 ft. The well is located near the
center of the land-treatment area. A slug test was performed on
July 3, 1984, following the method described by S. W. Lohman (1972,
Ground-Water Hydraulics, U. S. Geol. Survey Prof. Paper 708, p. 27-
29), which indicates the,permeability of the section open to the
well to be about 4 X 10° ' cm/sec.

Well MW-1 This well is one of the monitoring wells on the
boundary of the land-treatment area, and.is completed in the upper-
most aquifer. It was drilled to 120 ft, and is screened in the
interval 87 to 120 ft; the casing is sealed above 89 ft so as to
isolate the uppermost aquifer. The slug test performed on July 3,
1984 indicated a permeability of about 1.2 X 1074 cm/sec.

Dames and Moore (March, 1981; Ground water and soils investigation,
Ciniza Refinery near Gallup, New Mexico, and November, 1981, Ground-
water monitoring plan, Ciniza Refinery near Gallup, New Mexico).

Please let me know if there are guestions.

—~

Sincerely,

I Information as to the construction of the wells is taken from

) - ‘ John W. Shomaker
V/// Consulting Geologist
e FMam ArmAvrane~ MNaAalTéeina I3 Temarivmaayd e
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APPENDIX C
RCRA POST-CLOSURE CARE PERMIT APPLICATION
LAND TREATMENT UNIT
GIANT REFINING COMPANY
CINIZA REFINERY

May 2000
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Ciniza Refinery
May 2000

LAND TREATMENT UNIT HISTORICAL INFORMATION AND DATA

1.0 LAND TREATMENT HISTORY

Historical LTU information and data extracted from existing permit applications, operating permits,
operating records, and other source documents are provided as Appendix C. The inclusion of this
appendix does not imply that historical information and data have been verified.

In August 1980, Ciniza Refinery (Ciniza) notified the U.S. Environmental Protection Agency (EPA) that it was
a generator and operator of a hazardous waste management facility. In November 1980, Ciniza submitted a
Part A permit application as an “existing facility” (defined at 40 Code of Federal Regulations §260.10). This
granted Ciniza interim status for their Land Treatment Unit (LTU) operations. In response to notice from the
Regional Administrator, Ciniza submitted a Part B permit application in December 1983, Based on changing
guidance, Cimiza submitted a land treatment demonstration plan (LTD) and an application for a two-phase LTD
permit in April 1985, On February 9, 1987, Ciniza was issued a Short-term LTD Permit (NMD000333211-1)
to conduct a hazardous waste land LTD. The LTD was conducted to identify the land treatment capabilities for
refinery waste generated by Ciniza. The LTD defined waste management parameters (e.g,, rate-limiting
constituent, application-limiting constituent, capacity-limiting constituent, and unit life of the LTU). This was
accomplished by identifying the Principal Hazardous Constituents (PHCs) present in refinery waste streams and
measuring their degradation, transformation, and immobilization in the treatment zone of the LTU. From the
results of the LTD and a modified Part B permit application, Ciniza was issued a Hazardous Waste Facility
Permit (NMD 000333211-2) on November 4, 1988. Ciniza has not applied hazardous wastes to the LTU since
November 8, 1990.

1.1 Land Treatment Program [20 NMAC 4.1, Subpart IX, §270.20(b)]
Ciniza’s Hazardous Waste Facility Permit established operational requirements for the LTU. These requirements
inchinclude procedural and engineering controls necessary to ensure that hazardous constituents are fully treated

within the LTU without uncontrolled release to the environment.

The LTU consists of a treatment zone of soil extending 5 ft deep from the original soil surface. This depth is
shallow enough to ensure that the treatment zone is more than 3 ft above the seasonal high water table. The zone

of incorporation (ZOI) within the treatment zone is the volume of soil to which the waste was directly applied
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The ZOT for the Ciniza LTU is the top 12 in. of the treatment zone. The LTU was designed and constructed to

prevent both washout of any hazardous waste and to prevent inundation of and discharpe from the permitted unit

through the use of a continuous dike which surrounds the LTU at an elevation of 3 ft above the natural grade.

The ZOt was tilled during permitted operations to encourage aerobic microbial activity and improve chemical
reaction rates. During active treatment soil nutrients were applied, as necessary, to optimize carbon:nitrogen:
phosphorous (C:N:P) ratios. Applications of Cimza wastes to the LTU were limited to ensure that treatment
processes were not overwhelmed or poisoned. Performance indicators (e.g., soil moisture, pH, total organic

carbon) were monitored in the ZOI to ensure that treatment was proceeding.

1.2 Treatment Zone Description [20 NMAC 4.1, Subpart IX, §270.20(b)(2) and §270.20(b)(5)]

The LTU consists of three 480-by-240-ft sections, each of which contain 2.6 acres (1.0 hectares) of available
treatment surface. Each section is delineated by a continuous dike to prevent site runon and runoff. The treatment
zone extends 5-ft deep from the top of the soil within the diked section. The top 12 in. of the treatment zone is
the ZOL The ZOl is tilled when active to encourage aerobic degradation of organics and to maintain moisture

content of the soil. This leaves 4 ft of the treatment zone undisturbed.

The soil within the treatment zone is silty clay containing closely-spaced root systems in the uppermost 3 to 4 fi.
Field infiltration rates (the rate at which water penetrates into the soil surface) averages 1.0 x 10? cm/sec or

3.6 cm/hr. Soil permeability as determined by laboratory measurements averages 1.9 x 10”° comy/sec or 6.8 x 10'21

cm/hr for three locations at the 6- to 12-in. depth. Field infiltration rate allows prediction of runoff and erosion;
permeability (hydraulic conductivity) allows estimation of vertical water movement rates in the soil. The
treatment zone soils have a saturated hydraulic conductivity rating of “moderately low” by the U.S. Department
of Agriculture Class (Giant Refining Company Part B Permit Application 1984). The low permeability of the
treatment zone soil assists in retarding the vertical movement of hazardous constituents through the treatment

zone.

The silty clay soil has a high cation exchange capacity (CEC). The CEC is the total amount of exchangeable
cations that the soil has to exchange with cations in the soil solution. The exchangeable cations in the LTU are
the heavy metals present in the Ciniza wastes. The high CEC results in high sorption of heavy metals in the LTU

soils, assuming other factors (such as soil pH) are favorable.



RECENT SOIL PERMEABILITY TESTS
FIREWATER POND CONSTRUCTION PROJECT



























Appendix H
Analytical Data Reports
Included on CD




HALL
ENVIRONMENTAL
ANALYSIS
LABORATORY

October 28, 2016

Ed Riege

Western Refining Company
Rt. 3Box 7

Gallup, NM 87301

TEL: (505) 722-0231

FAX

RE: OW-14 SOURCE INV

Dear Ed Riege:

Hall Environmental Analysis Laboratory
4901 Hawkins NE

Albuquerque, NM 87109

TEL: 505-345-3975 FAX: 505-345-4107
Website: www.hallenvironmental.conr

OrderNo.: 1609E26

Hall Environmental Analysis Laboratory received 13 sample(s) on 9/23/2016 for the

analyses presented in the following report.

These were analyzed according to EPA procedures or equivalent. To access our accredited
tests please go to www.hallenvironmental .com or the state specific web sites. In order to

properly interpret your resultsit isimperative that you review thisreport in its entirety.
See the sampl e checklist and/or the Chain of Custody for information regarding the
sample recel pt temperature and preservation. Data qualifiers or a narrative will be
provided if the sample analysis or anaytical quality control parameters require aflag.
When necessary, data qualifers are provided on both the sample analysis report and the
QC summary report, both sections should be reviewed. All samples are reported, as
received, unless otherwise indicated. Lab measurement of analytes considered field
parameters that require analysis within 15 minutes of sampling such as pH and residual
chlorine are qualified as being analyzed outside of the recommended holding time.

Please don't hesitate to contact HEAL for any additional information or clarifications.

ADHS Cert #AZ0682 -- NMED-DWB Cert #NM 9425 -- NMED-Micro Cert #NM 0190

Sincerely,

Andy Freeman
Laboratory Manager

4901 Hawkins NE
Albuguerque, NM 87109


http://www.hallenvironmental.com
http://www.hallenvironmental.com

Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016
CLIENT: Western Refining Company Client Sample ID: OW-57 (16-18)
Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:00:00 PM
LabID: 1609E26-001 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: JME
Diesel Range Organics (DRO) ND 1.7 9.4 mg/Kg 1 9/29/2016 4:04:16 AM 27746
Motor Oil Range Organics (MRO) ND 47 47 mg/Kg 1 9/29/2016 4:04:16 AM 27746
Surr: DNOP 100 0 70-130 %Rec 1 9/29/2016 4:04:16 AM 27746
EPA METHOD 7471: MERCURY Analyst: pmf
Mercury 0.0055 0.00056 0.033 J mg/Kg 1 9/27/2016 11:27:46 AM 27712
EPA METHOD 6010B: SOIL METALS Analyst: ELS
Antimony ND 0.98 24 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Arsenic 1.8 0.87 24 J mg/Kg 1 10/1/2016 6:10:07 PM 27710
Barium 180 0.069 0.097 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Beryllium 0.52 0.034 0.15 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Cadmium ND 0.062 0.097 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Chromium 8.8 0.092 0.29 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Cobalt 4.0 0.11 0.29 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Iron 12000 73 240 mg/Kg 100 10/1/2016 2:56:41 PM 27710
Lead 2.8 0.17 0.24 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Manganese 510 1.0 1.9 mg/Kg 20 10/1/2016 6:13:58 PM 27710
Nickel 6.3 0.15 0.49 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Selenium ND 1.8 24 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Silver ND 0.061 0.24 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Vanadium 17 0.17 24 mg/Kg 1 10/1/2016 6:10:07 PM 27710
Zinc 15 0.34 24 mg/Kg 1 10/1/2016 6:10:07 PM 27710
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Acenaphthene ND 0.086 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Acenaphthylene ND 0.082 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Aniline ND 0.095 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Anthracene ND 0.067 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Azobenzene ND 0.12 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benz(a)anthracene ND 0.086 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benzo(a)pyrene ND 0.076 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benzo(b)fluoranthene ND 0.091 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benzo(g,h,i)perylene ND 0.088 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benzo(k)fluoranthene ND 0.088 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benzoic acid ND 0.083 0.50 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Benzyl alcohol ND 0.079 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Bis(2-chloroethoxy)methane ND 0.11 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Bis(2-chloroethyl)ether ND 0.074 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Bis(2-chloroisopropyl)ether ND 0.090 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Bis(2-ethylhexyl)phthalate 0.13 0.082 0.50 J mg/Kg 1 9/30/2016 12:29:55 PM 27733
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 1 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016

CLIENT: Western Refining Company Client Sample ID: OW-57 (16-18)

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:00:00 PM

LabID: 1609E26-001 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM

Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
4-Bromophenyl phenyl ether ND 0.096 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Butyl benzyl phthalate ND 0.089 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Carbazole ND 0.068 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
4-Chloro-3-methylphenol ND 0.12 0.50 mg/Kg 1 9/30/2016 12:29:55 PM 27733
4-Chloroaniline ND 0.11 0.50 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2-Chloronaphthalene ND 0.079 0.25 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2-Chlorophenol ND 0.079 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
4-Chlorophenyl phenyl ether ND 0.11 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Chrysene ND 0.085 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Di-n-butyl phthalate 0.16 0.075 0.40 J mg/Kg 1 9/30/2016 12:29:55 PM 27733
Di-n-octyl phthalate ND 0.086 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Dibenz(a,h)anthracene ND 0.081 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Dibenzofuran ND 0.10 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
1,2-Dichlorobenzene ND 0.077 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
1,3-Dichlorobenzene ND 0.078 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
1,4-Dichlorobenzene ND 0.085 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
3,3"-Dichlorobenzidine ND 0.074 0.25 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Diethyl phthalate 0.14 0.10 0.20 J mg/Kg 1 9/30/2016 12:29:55 PM 27733
Dimethyl phthalate ND 0.098 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,4-Dichlorophenol ND 0.094 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,4-Dimethylphenol ND 0.11 0.30 mg/Kg 1 9/30/2016 12:29:55 PM 27733
4,6-Dinitro-2-methylphenol ND 0.061 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,4-Dinitrophenol ND 0.067 0.50 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,4-Dinitrotoluene ND 0.090 0.50 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,6-Dinitrotoluene ND 0.11 0.50 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Fluoranthene ND 0.058 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Fluorene ND 0.092 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Hexachlorobenzene ND 0.079 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Hexachlorobutadiene ND 0.11 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Hexachlorocyclopentadiene ND 0.11 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Hexachloroethane ND 0.086 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Indeno(1,2,3-cd)pyrene ND 0.078 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Isophorone ND 0.11 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
1-Methylnaphthalene ND 0.10 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2-Methylnaphthalene ND 0.12 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2-Methylphenol ND 0.084 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
3+4-Methylphenol ND 0.073 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
N-Nitrosodi-n-propylamine ND 0.096 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
N-Nitrosodiphenylamine ND 0.098 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 2 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016
CLIENT: Western Refining Company Client Sample ID: OW-57 (16-18)
Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:00:00 PM
LabID: 1609E26-001 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Naphthalene ND 0.096 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2-Nitroaniline ND 0.11 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
3-Nitroaniline ND 0.088 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
4-Nitroaniline ND 0.071 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Nitrobenzene ND 0.10 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2-Nitrophenol ND 0.10 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
4-Nitrophenol ND 0.076 0.25 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Pentachlorophenol ND 0.064 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Phenanthrene ND 0.068 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Phenol ND 0.076 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Pyrene ND 0.076 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Pyridine ND 0.080 0.40 mg/Kg 1 9/30/2016 12:29:55 PM 27733
1,2,4-Trichlorobenzene ND 0.11 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,4,5-Trichlorophenol ND 0.10 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
2,4,6-Trichlorophenol ND 0.083 0.20 mg/Kg 1 9/30/2016 12:29:55 PM 27733
Surr: 2-Fluorophenol 64.1 0 35979 %Rec 1 9/30/2016 12:29:55 PM 27733
Surr: Phenol-d5 67.7 0 37.3-105 %Rec 1 9/30/2016 12:29:55 PM 27733
Surr: 2,4,6-Tribromophenol 75.7 0 35.6-118 %Rec 1 9/30/2016 12:29:55 PM 27733
Surr: Nitrobenzene-d5 59.4 41.2-107 %Rec 1 9/30/2016 12:29:55 PM 27733
Surr: 2-Fluorobiphenyl 61.3 41.9-119 %Rec 1 9/30/2016 12:29:55 PM 27733
Surr: 4-Terphenyl-d14 55.1 15-132 %Rec 1 9/30/2016 12:29:55 PM 27733
EPA METHOD 8260B: VOLATILES Analyst: DJF
Benzene 0.076 0.013 0.016 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Toluene ND 0.0019 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Ethylbenzene ND 0.0026 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Methyl tert-butyl ether (MTBE) ND 0.010 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2,4-Trimethylbenzene ND 0.0024 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,3,5-Trimethylbenzene ND 0.0023 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2-Dichloroethane (EDC) ND 0.0083 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2-Dibromoethane (EDB) ND 0.0023 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Naphthalene ND 0.0050 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1-Methylnaphthalene ND 0.0071 0.13 mg/Kg 1 9/27/2016 3:01:21 PM R37518
2-Methylnaphthalene ND 0.0068 0.13 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Acetone ND 0.041 0.48 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Bromobenzene ND 0.0026 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Bromodichloromethane ND 0.0019 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Bromoform ND 0.0039 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Bromomethane 0.016 0.012 0.096 J mg/Kg 1 9/27/2016 3:01:21 PM R37518
2-Butanone ND 0.018 0.32 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 3 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Hall Environmental AnalysisLaboratory, Inc.

Analytical Report
Lab Order 1609E26
Date Reported: 10/28/2016

CLIENT: Western Refining Company
Project: OW-14 SOURCE INV

Client Sample ID: OW-57 (16-18)
Collection Date: 9/21/2016 2:00:00 PM

LabID: 1609E26-001 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8260B: VOLATILES Analyst: DJF
Carbon disulfide ND 0.011 0.32 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Carbon tetrachloride ND 0.0021 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Chlorobenzene ND 0.0026 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Chloroethane ND 0.0064 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Chloroform ND 0.0024 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Chloromethane ND 0.0028 0.096 mg/Kg 1 9/27/2016 3:01:21 PM R37518
2-Chlorotoluene ND 0.0024 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
4-Chlorotoluene ND 0.0028 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
cis-1,2-DCE ND 0.0019 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
cis-1,3-Dichloropropene ND 0.0029 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2-Dibromo-3-chloropropane ND 0.0098 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Dibromochloromethane ND 0.0029 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Dibromomethane ND 0.0028 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2-Dichlorobenzene ND 0.0028 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,3-Dichlorobenzene ND 0.0026 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,4-Dichlorobenzene ND 0.0040 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Dichlorodifluoromethane ND 0.0099 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1-Dichloroethane ND 0.0017 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1-Dichloroethene ND 0.010 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2-Dichloropropane ND 0.0027 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,3-Dichloropropane ND 0.0036 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
2,2-Dichloropropane ND 0.0018 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1-Dichloropropene ND 0.0025 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Hexachlorobutadiene ND 0.0039 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
2-Hexanone ND 0.017 0.32 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Isopropylbenzene ND 0.0027 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
4-Isopropyltoluene ND 0.0029 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
4-Methyl-2-pentanone ND 0.0093 0.32 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Methylene chloride ND 0.0092 0.096 mg/Kg 1 9/27/2016 3:01:21 PM R37518
n-Butylbenzene ND 0.0028 0.096 mg/Kg 1 9/27/2016 3:01:21 PM R37518
n-Propylbenzene ND 0.0025 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
sec-Butylbenzene ND 0.0044 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Styrene ND 0.0029 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
tert-Butylbenzene ND 0.0026 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1,1,2-Tetrachloroethane ND 0.0031 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1,2,2-Tetrachloroethane ND 0.0052 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Tetrachloroethene (PCE) ND 0.0027 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
trans-1,2-DCE ND 0.0089 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
trans-1,3-Dichloropropene ND 0.0047 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 4 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016
CLIENT: Western Refining Company Client SampleID: OW-57 (16-18)
Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:00:00 PM
LabID: 1609E26-001 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8260B: VOLATILES Analyst: DJF
1,2,3-Trichlorobenzene ND 0.0048 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2,4-Trichlorobenzene ND 0.0034 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1,1-Trichloroethane ND 0.0020 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,1,2-Trichloroethane ND 0.0038 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Trichloroethene (TCE) ND 0.0034 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Trichlorofluoromethane ND 0.0024 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
1,2,3-Trichloropropane ND 0.0055 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Vinyl chloride ND 0.0026 0.032 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Xylenes, Total ND 0.0061 0.064 mg/Kg 1 9/27/2016 3:01:21 PM R37518
Surr: Dibromofluoromethane 114 70-130 %Rec 1 9/27/2016 3:01:21 PM R37518
Surr: 1,2-Dichloroethane-d4 112 70-130 %Rec 1 9/27/2016 3:01:21 PM R37518
Surr: Toluene-d8 96.1 70-130 %Rec 1 9/27/2016 3:01:21 PM R37518
Surr: 4-Bromofluorobenzene 89.0 70-130 %Rec 1 9/27/2016 3:01:21 PM R37518
EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: DJF
Gasoline Range Organics (GRO) ND 0.48 3.2 mg/Kg 1 9/27/2016 3:01:21 PM G37518
Surr: BFB 89.0 0 70-130 %Rec 1 9/27/2016 3:01:21 PM G37518

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page5 of 104
ND Not Detected at the Reporting Limit Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified

Analyte detected in the associated Method Blank
Value above quantitation range

T <« mw



Hall Environmental AnalysisLaboratory, Inc.

Analytical Report
Lab Order 1609E26
Date Reported: 10/28/2016

CLIENT: Western Refining Company

Client Sample | D: OW-57 (25-27')

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:15:00 PM
LabID: 1609E26-002 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8015M/D: DIESEL RANGE ORGANICS Analyst: JME
Diesel Range Organics (DRO) 5.9 1.8 9.6 J mg/Kg 1 9/29/2016 4:26:04 AM 27746
Motor Oil Range Organics (MRO) ND 48 48 mg/Kg 1 9/29/2016 4:26:04 AM 27746
Surr: DNOP 99.9 0 70-130 %Rec 1 9/29/2016 4:26:04 AM 27746
EPA METHOD 7471: MERCURY Analyst: pmf
Mercury 0.0026 0.00057 0.033 J mg/Kg 1 9/27/2016 11:29:36 AM 27712
EPA METHOD 6010B: SOIL METALS Analyst: ELS
Antimony ND 0.99 24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Arsenic 2.8 0.87 24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Barium 1200 1.4 2.0 mg/Kg 20  10/1/2016 6:26:50 PM 27710
Beryllium 0.83 0.034 0.15 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Cadmium ND 0.062 0.098 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Chromium 9.4 0.092 0.29 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Cobalt 3.4 0.11 0.29 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Iron 15000 74 240 mg/Kg 100 10/1/2016 2:58:13 PM 27710
Lead 2.8 0.17 0.24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Manganese 1700 1.0 2.0 mg/Kg 20 10/1/2016 6:26:50 PM 27710
Nickel 7.9 0.15 0.49 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Selenium ND 1.8 24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Silver ND 0.061 0.24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Vanadium 23 0.17 24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
Zinc 9.6 0.34 24 mg/Kg 1 10/1/2016 6:15:41 PM 27710
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Acenaphthene ND 0.084 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Acenaphthylene ND 0.080 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Aniline ND 0.093 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Anthracene ND 0.065 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Azobenzene ND 0.12 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benz(a)anthracene ND 0.085 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benzo(a)pyrene ND 0.074 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benzo(b)fluoranthene ND 0.089 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benzo(g,h,i)perylene ND 0.087 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benzo(k)fluoranthene ND 0.086 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benzoic acid ND 0.081 0.49 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Benzyl alcohol ND 0.077 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Bis(2-chloroethoxy)methane ND 0.11 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Bis(2-chloroethyl)ether ND 0.072 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Bis(2-chloroisopropyl)ether ND 0.088 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Bis(2-ethylhexyl)phthalate 0.11 0.080 0.49 J mg/Kg 1 9/30/2016 1:53:25 PM 27733
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 6 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Hall Environmental AnalysisLaboratory, Inc.

Analytical Report
Lab Order 1609E26
Date Reported: 10/28/2016

CLIENT: Western Refining Company

Client Sample | D: OW-57 (25-27')

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:15:00 PM

LabID: 1609E26-002 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM

Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
4-Bromophenyl phenyl ether ND 0.094 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Butyl benzyl phthalate ND 0.087 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Carbazole ND 0.066 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
4-Chloro-3-methylphenol ND 0.12 0.49 mg/Kg 1 9/30/2016 1:53:25 PM 27733
4-Chloroaniline ND 0.11 0.49 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2-Chloronaphthalene ND 0.077 0.25 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2-Chlorophenol ND 0.077 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
4-Chlorophenyl phenyl ether ND 0.11 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Chrysene ND 0.084 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Di-n-butyl phthalate 0.15 0.073 0.39 J mg/Kg 1 9/30/2016 1:53:25 PM 27733
Di-n-octyl phthalate ND 0.084 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Dibenz(a,h)anthracene ND 0.079 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Dibenzofuran ND 0.099 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
1,2-Dichlorobenzene ND 0.075 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
1,3-Dichlorobenzene ND 0.076 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
1,4-Dichlorobenzene ND 0.083 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
3,3"-Dichlorobenzidine ND 0.072 0.25 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Diethyl phthalate 0.17 0.10 0.20 J mg/Kg 1 9/30/2016 1:53:25 PM 27733
Dimethyl phthalate ND 0.096 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,4-Dichlorophenol ND 0.092 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,4-Dimethylphenol ND 0.11 0.29 mg/Kg 1 9/30/2016 1:53:25 PM 27733
4,6-Dinitro-2-methylphenol ND 0.059 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,4-Dinitrophenol ND 0.065 0.49 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,4-Dinitrotoluene ND 0.088 0.49 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,6-Dinitrotoluene ND 0.10 0.49 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Fluoranthene ND 0.057 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Fluorene ND 0.090 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Hexachlorobenzene ND 0.077 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Hexachlorobutadiene ND 0.11 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Hexachlorocyclopentadiene ND 0.11 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Hexachloroethane ND 0.084 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Indeno(1,2,3-cd)pyrene ND 0.077 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Isophorone ND 0.11 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
1-Methylnaphthalene ND 0.099 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2-Methylnaphthalene ND 0.12 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2-Methylphenol ND 0.082 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
3+4-Methylphenol ND 0.071 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
N-Nitrosodi-n-propylamine ND 0.094 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
N-Nitrosodiphenylamine ND 0.096 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 7 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016
CLIENT: Western Refining Company Client Sample ID: OW-57 (25-27")
Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:15:00 PM
LabID: 1609E26-002 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Naphthalene ND 0.094 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2-Nitroaniline ND 0.11 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
3-Nitroaniline ND 0.087 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
4-Nitroaniline ND 0.069 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Nitrobenzene ND 0.10 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2-Nitrophenol ND 0.097 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
4-Nitrophenol ND 0.075 0.25 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Pentachlorophenol ND 0.063 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Phenanthrene ND 0.067 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Phenol ND 0.074 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Pyrene ND 0.074 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Pyridine ND 0.078 0.39 mg/Kg 1 9/30/2016 1:53:25 PM 27733
1,2,4-Trichlorobenzene ND 0.11 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,4,5-Trichlorophenol ND 0.098 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
2,4,6-Trichlorophenol ND 0.081 0.20 mg/Kg 1 9/30/2016 1:53:25 PM 27733
Surr: 2-Fluorophenol 59.3 0 35979 %Rec 1 9/30/2016 1:53:25 PM 27733
Surr: Phenol-d5 60.2 0 37.3-105 %Rec 1 9/30/2016 1:53:25 PM 27733
Surr: 2,4,6-Tribromophenol 73.4 0 35.6-118 %Rec 1 9/30/2016 1:53:25 PM 27733
Surr: Nitrobenzene-d5 58.5 41.2-107 %Rec 1 9/30/2016 1:53:25 PM 27733
Surr: 2-Fluorobiphenyl 59.8 41.9-119 %Rec 1 9/30/2016 1:53:25 PM 27733
Surr: 4-Terphenyl-d14 52.5 15-132 %Rec 1 9/30/2016 1:53:25 PM 27733
METHOD 8260B/5035LOW: VOLATILES Analyst: BCN
Benzene 14.7 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Toluene ND 0.227 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Ethylbenzene ND 0.252 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Methyl tert-butyl ether (MTBE) 0.834 0.315 1.87 J ug/Kg 1 10/4/2016 11:17:00 AM 27868
1,2,4-Trimethylbenzene ND 0.318 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,3,5-Trimethylbenzene ND 0.309 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,2-Dichloroethane (EDC) ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,2-Dibromoethane (EDB) ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Naphthalene ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1-Methylnaphthalene 0.281 0.213 3.75 J pg/Kg 1 10/4/2016 11:17:00 AM 27868
2-Methylnaphthalene ND 0.493 3.75 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Acetone 191 0.555 9.37 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Bromobenzene ND 0.191 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Bromodichloromethane ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Bromoform ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Bromomethane ND 0.337 2.81 ug/Kg 1 10/4/2016 11:17:00 AM 27868
2-Butanone 2.29 0.676 9.37 J ug/Kg 1 10/4/2016 11:17:00 AM 27868
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 8 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Hall Environmental AnalysisLaboratory, Inc.

Analytical Report
Lab Order 1609E26
Date Reported: 10/28/2016

CLIENT: Western Refining Company

Client Sample | D: OW-57 (25-27')

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:15:00 PM
LabID: 1609E26-002 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
METHOD 8260B/5035LOW: VOLATILES Analyst: BCN
Carbon disulfide ND 0.693 9.37 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Carbon tetrachloride ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Chlorobenzene ND 0.215 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Chloroethane ND 0.346 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Chloroform ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Chloromethane ND 0.475 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
2-Chlorotoluene ND 0.319 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
4-Chlorotoluene ND 0.312 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
cis-1,2-DCE ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
cis-1,3-Dichloropropene ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,2-Dibromo-3-chloropropane ND 0.200 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Dibromochloromethane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Dibromomethane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,2-Dichlorobenzene ND 0.273 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,3-Dichlorobenzene ND 0.346 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
1,4-Dichlorobenzene ND 0.351 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Dichlorodifluoromethane ND 1.09 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,1-Dichloroethane ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
1,1-Dichloroethene ND 0.307 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
1,2-Dichloropropane ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
1,3-Dichloropropane ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
2,2-Dichloropropane ND 0.237 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
1,1-Dichloropropene ND 1.87 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Hexachlorobutadiene ND 0.427 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
2-Hexanone ND 0.467 9.37 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Isopropylbenzene ND 0.236 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
4-Isopropyltoluene ND 0.352 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
4-Methyl-2-pentanone ND 3.75 9.37 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Methylene chloride ND 1.87 2.81 ug/Kg 1 10/4/2016 11:17:00 AM 27868
n-Butylbenzene ND 0.456 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
n-Propylbenzene ND 0.336 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
sec-Butylbenzene ND 0.333 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Styrene ND 0.240 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
tert-Butylbenzene ND 0.274 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,1,1,2-Tetrachloroethane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,1,2,2-Tetrachloroethane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Tetrachloroethene (PCE) ND 0.246 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
trans-1,2-DCE ND 0.189 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
trans-1,3-Dichloropropene ND 0.227 1.87 ug/Kg 1 10/4/2016 11:17:00 AM 27868
Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.
Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 9 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016
CLIENT: Western Refining Company Client Sample ID: OW-57 (25-27")
Project: OW-14 SOURCE INV Collection Date: 9/21/2016 2:15:00 PM
LabID: 1609E26-002 Matrix: SOIL Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
METHOD 8260B/5035LOW: VOLATILES Analyst: BCN
1,2,3-Trichlorobenzene ND 0.454 1.87 Hg/Kg 1 10/4/2016 11:17:00 AM 27868
1,2,4-Trichlorobenzene ND 0.568 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,1,1-Trichloroethane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,1,2-Trichloroethane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Trichloroethene (TCE) ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Trichlorofluoromethane ND 0.236 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
1,2,3-Trichloropropane ND 1.87 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Vinyl chloride ND 0.493 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Xylenes, Total ND 0.747 1.87 pg/Kg 1 10/4/2016 11:17:00 AM 27868
Surr: 1,2-Dichloroethane-d4 114 0 70-130 %Rec 1 10/4/2016 11:17:00 AM 27868
Surr: 4-Bromofluorobenzene 101 0 70-130 %Rec 1 10/4/2016 11:17:00 AM 27868
Surr: Dibromofluoromethane 103 0 70-130 %Rec 1 10/4/2016 11:17:00 AM 27868
Surr: Toluene-d8 96.6 0 70-130 %Rec 1 10/4/2016 11:17:00 AM 27868
EPA METHOD 8015D MOD: GASOLINE RANGE Analyst: DJF
Gasoline Range Organics (GRO) ND 0.56 3.7 mg/Kg 1 9/27/2016 3:29:56 PM G37518
Surr: BFB 87.6 0 70-130 %Rec 1 9/27/2016 3:29:56 PM G37518

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded Analyte detected below quantitation limits Page 10 of 104
ND Not Detected at the Reporting Limit Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified

Analyte detected in the associated Method Blank
Value above quantitation range

T <« mw



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016

CLIENT: Western Refining Company Client Sample ID: EB092116

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 3:00:00 PM
LabID: 1609E26-003 Matrix: AQUEOUS Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8015M/D: DIESEL RANGE Analyst: JME
Diesel Range Organics (DRO) ND 0.69 1.0 mg/L 1 9/29/2016 2:15:30 AM 27760
Motor Oil Range Organics (MRO) ND 5.0 5.0 mg/L 1 9/29/2016 2:15:30 AM 27760
Surr: DNOP 119 0 77.1-144 %Rec 1 9/29/2016 2:15:30 AM 27760
EPA METHOD 8015D: GASOLINE RANGE Analyst: NSB
Gasoline Range Organics (GRO) ND 0.025  0.050 mg/L 1 9/29/2016 5:39:55 PM  AG3756
Surr: BFB 87.1 0 66.4-120 %Rec 1 9/29/2016 5:39:55 PM  AG3756
EPA METHOD 300.0: ANIONS Analyst: LGT
Fluoride ND 0.050 0.10 mg/L 1 10/4/2016 1:19:29 PM  R37700
Chloride 0.10 0.051 0.50 J  mglL 1 10/4/2016 1:19:29 PM  R37700
Sulfate ND 0.14 0.50 mg/L 1 10/4/2016 1:19:29 PM  R37700
EPA METHOD 200.7: DISSOLVED METALS Analyst: MED
Barium ND 0.0013  0.0020 mg/L 1 10/15/2016 1:46:32 PM  B37965
Beryllium ND 0.00031  0.0020 mg/L 1 10/15/2016 1:46:32 PM  B37965
Cadmium ND 0.00075  0.0020 mg/L 1 10/15/2016 1:46:32 PM  B37965
Chromium ND 0.0018  0.0060 mg/L 1 10/15/2016 1:46:32 PM  B37965
Cobalt ND 0.00074  0.0060 mg/L 1 10/15/2016 1:46:32 PM  B37965
Iron ND 0.020  0.020 mg/L 1 10/15/2016 1:46:32 PM  B37965
Manganese 0.00046 0.00032  0.0020 J  mglL 1 10/15/2016 1:46:32 PM  B37965
Nickel ND 0.0024  0.010 mg/L 1 10/15/2016 1:46:32 PM  B37965
Silver ND 0.0028  0.0050 mg/L 1 10/15/2016 1:46:32 PM  B37965
Vanadium ND 0.0013  0.050 mg/L 1 10/15/2016 1:46:32 PM  B37965
Zinc ND 0.0028  0.010 mg/L 1 10/15/2016 1:46:32 PM  B37965
EPA METHOD 200.7: METALS Analyst: MED
Barium ND 0.0013  0.0020 mg/L 1 10/17/2016 2:24:35 PM  A37991
Beryllium ND 0.00036  0.0020 mg/L 1 10/17/2016 2:24:35 PM  A37991
Cadmium ND 0.0015  0.0020 mg/L 1 10/17/2016 2:24:35 PM  A37991
Chromium ND 0.0027  0.0060 mg/L 1 10/17/2016 2:24:35 PM  A37991
Cobalt ND 0.0017  0.0060 mg/L 1 10/17/2016 2:24:35 PM  A37991
Iron ND 0.020  0.020 mg/L 1 10/17/2016 2:24:35 PM  A37991
Manganese ND 0.00032  0.0020 mg/L 1 10/17/2016 2:24:35 PM  A37991
Nickel ND 0.0031 0.010 mg/L 1 10/17/2016 2:24:35 PM  A37991
Silver ND 0.0028  0.0050 mg/L 1 10/17/2016 2:24:35 PM  A37991
Vanadium ND 0.0013  0.050 mg/L 1 10/17/2016 2:24:35 PM  A37991
Zinc ND 0.0027  0.010 mg/L 1 10/17/2016 2:24:35 PM  A37991
EPA 200.8: DISSOLVED METALS Analyst: JLF
Antimony ND 0.00047  0.0010 mg/L 1 10/11/2016 2:29:28 PM  A37903
Arsenic ND 0.00014  0.0010 mg/L 1 10/10/2016 9:41:13 PM  B37384

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level. B  Analyte detected in the associated Method Blank
D  Sample Diluted Due to Matrix E  Vaueabove quantitation range
H  Holding times for preparation or analysis exceeded J  Analyte detected below quantitation limits Page 11 of 104
ND Not Detected at the Reporting Limit P Sample pH Not In Range
R RPD outside accepted recovery limits RL  Reporting Detection Limit
S % Recovery outside of range due to dilution or matrix W  Sample container temperatureis out of limit as specified



Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016

CLIENT: Western Refining Company Client Sample ID: EB092116

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 3:00:00 PM

LabID: 1609E26-003 Matrix: AQUEOUS Received Date: 9/23/2016 4:40:00 PM

Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID

EPA 200.8: DISSOLVED METALS Analyst: JLF
Lead ND 0.00017  0.00050 mg/L 1 10/11/2016 2:29:28 PM  A37903
Selenium ND 0.00021  0.0010 mg/L 1 10/10/2016 9:41:13 PM  B37384

EPA 200.8: METALS Analyst: JLF
Antimony ND 0.00047  0.0010 mg/L 1 10/13/2016 5:54:54 PM  A37945
Arsenic ND 0.00021  0.0010 mg/L 1 10/11/2016 8:47:02 PM  D37903
Lead ND 0.00017  0.00050 mg/L 1 10/11/2016 8:47:02 PM  D37903
Selenium ND 0.00021  0.0010 mg/L 1 10/11/2016 8:47:02 PM  D37903

EPA METHOD 245.1: MERCURY Analyst: pmf
Mercury ND 0.000053 0.00020 mg/L 1 10/5/2016 11:56:02 AM 27892

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Acenaphthene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Acenaphthylene ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Aniline ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Anthracene ND 25 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Azobenzene ND 27 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Benz(a)anthracene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Benzo(a)pyrene ND 2.7 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Benzo(b)fluoranthene ND 29 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Benzo(g,h,i)perylene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Benzo(k)fluoranthene ND 3.0 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Benzoic acid 6.2 2.6 20 J pg/L 1 9/30/2016 6:59:49 PM 27764
Benzyl alcohol ND 3.0 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Bis(2-chloroethoxy)methane ND 2.8 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Bis(2-chloroethyl)ether ND 2.7 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Bis(2-chloroisopropyl)ether ND 1.9 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Bis(2-ethylhexyl)phthalate 27 2.6 10 J pg/L 1 9/30/2016 6:59:49 PM 27764
4-Bromophenyl phenyl ether ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Butyl benzyl phthalate ND 25 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Carbazole ND 23 10 pg/L 1 9/30/2016 6:59:49 PM 27764
4-Chloro-3-methylphenol ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
4-Chloroaniline ND 2.7 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2-Chloronaphthalene ND 2.3 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2-Chlorophenol ND 22 10 pg/L 1 9/30/2016 6:59:49 PM 27764
4-Chlorophenyl phenyl ether ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Chrysene ND 2.8 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Di-n-butyl phthalate ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Di-n-octyl phthalate ND 2.0 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Dibenz(a,h)anthracene ND 2.7 10 pg/L 1 9/30/2016 6:59:49 PM 27764

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *

Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded

T <« mw

Analyte detected in the associated Method Blank
Value above quantitation range
Analyte detected below quantitation limits
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ND Not Detected at the Reporting Limit

R
S

RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

Sample pH Not In Range
Reporting Detection Limit

Sample container temperature is out of limit as specified



Hall Environmental AnalysisLaboratory, Inc.

Analytical Report
Lab Order 1609E26
Date Reported: 10/28/2016

CLIENT: Western Refining Company

Client Sample ID: EB092116

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 3:00:00 PM

LabID: 1609E26-003 Matrix: AQUEOUS Received Date; 9/23/2016 4:40:00 PM

Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID

EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Dibenzofuran ND 25 10 pg/L 1 9/30/2016 6:59:49 PM 27764
1,2-Dichlorobenzene ND 2.3 10 pg/L 1 9/30/2016 6:59:49 PM 27764
1,3-Dichlorobenzene ND 2.3 10 pg/L 1 9/30/2016 6:59:49 PM 27764
1,4-Dichlorobenzene ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
3,3 -Dichlorobenzidine ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Diethyl phthalate ND 2.7 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Dimethyl phthalate ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2,4-Dichlorophenol ND 2.3 20 pg/L 1 9/30/2016 6:59:49 PM 27764
2,4-Dimethylphenol ND 3.0 10 pg/L 1 9/30/2016 6:59:49 PM 27764
4,6-Dinitro-2-methylphenol ND 1.8 20 pg/L 1 9/30/2016 6:59:49 PM 27764
2,4-Dinitrophenol ND 2.8 20 pg/L 1 9/30/2016 6:59:49 PM 27764
2,4-Dinitrotoluene ND 3.1 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2,6-Dinitrotoluene ND 27 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Fluoranthene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Fluorene ND 27 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Hexachlorobenzene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Hexachlorobutadiene ND 2.2 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Hexachlorocyclopentadiene ND 23 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Hexachloroethane ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Indeno(1,2,3-cd)pyrene ND 3.0 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Isophorone ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
1-Methylnaphthalene ND 29 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2-Methylnaphthalene ND 29 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2-Methylphenol ND 25 10 pg/L 1 9/30/2016 6:59:49 PM 27764
3+4-Methylphenol ND 2.3 10 pg/L 1 9/30/2016 6:59:49 PM 27764
N-Nitrosodi-n-propylamine ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
N-Nitrosodimethylamine ND 22 10 pg/L 1 9/30/2016 6:59:49 PM 27764
N-Nitrosodiphenylamine ND 23 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Naphthalene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2-Nitroaniline ND 2.8 10 pg/L 1 9/30/2016 6:59:49 PM 27764
3-Nitroaniline ND 29 10 pg/L 1 9/30/2016 6:59:49 PM 27764
4-Nitroaniline ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Nitrobenzene ND 2.8 10 pg/L 1 9/30/2016 6:59:49 PM 27764
2-Nitrophenol ND 24 10 pg/L 1 9/30/2016 6:59:49 PM 27764
4-Nitrophenol ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Pentachlorophenol ND 2.3 20 pg/L 1 9/30/2016 6:59:49 PM 27764
Phenanthrene ND 2.6 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Phenol ND 2.0 10 pg/L 1 9/30/2016 6:59:49 PM 27764
Pyrene ND 3.1 10 pg/L 1 9/30/2016 6:59:49 PM 27764

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers: *  Value exceeds Maximum Contaminant Level.
D  Sample Diluted Due to Matrix
H  Holding times for preparation or analysis exceeded
ND Not Detected at the Reporting Limit
R RPD outside accepted recovery limits
S

% Recovery outside of range due to dilution or matrix

T <« mw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits

Sample pH Not In Range
Reporting Detection Limit

Sample container temperature is out of limit as specified
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Analytical Report
Lab Order 1609E26

Hall Environmental AnalysisLaboratory, Inc. Date Reported: 10/28/2016
CLIENT: Western Refining Company Client Sample ID: EB092116
Project: OW-14 SOURCE INV Collection Date: 9/21/2016 3:00:00 PM
LabID: 1609E26-003 Matrix: AQUEOUS Received Date: 9/23/2016 4:40:00 PM
Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID
EPA METHOD 8270C: SEMIVOLATILES Analyst: DAM
Pyridine ND 2.2 10 ug/L 1 9/30/2016 6:59:49 PM 27764
1,2,4-Trichlorobenzene ND 2.6 10 ug/L 1 9/30/2016 6:59:49 PM 27764
2,4,5-Trichlorophenol ND 2.2 10 ug/L 1 9/30/2016 6:59:49 PM 27764
2,4,6-Trichlorophenol ND 2.4 10 ug/L 1 9/30/2016 6:59:49 PM 27764
Surr: 2-Fluorophenol 447 0 15123 %Rec 1 9/30/2016 6:59:49 PM 27764
Surr: Phenol-d5 30.0 0 15124 %Rec 1 9/30/2016 6:59:49 PM 27764
Surr: 2,4,6-Tribromophenol 65.4 0 18.4-134 %Rec 1 9/30/2016 6:59:49 PM 27764
Surr: Nitrobenzene-d5 58.6 0 28.8-134 %Rec 1 9/30/2016 6:59:49 PM 27764
Surr: 2-Fluorobiphenyl 48.4 0 35.9-125 %Rec 1 9/30/2016 6:59:49 PM 27764
Surr: 4-Terphenyl-d14 51.3 0 15-146 %Rec 1 9/30/2016 6:59:49 PM 27764
EPA METHOD 8260B: VOLATILES Analyst: BCN
Benzene ND 0.096 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Toluene 0.12 0.12 1.0 J pg/L 1 9/27/2016 12:36:00 PM  R37500
Ethylbenzene ND 0.11 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Methyl tert-butyl ether (MTBE) ND 0.21 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
1,2,4-Trimethylbenzene ND 0.11 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
1,3,5-Trimethylbenzene ND 0.12 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
1,2-Dichloroethane (EDC) ND 0.12 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
1,2-Dibromoethane (EDB) ND 0.11 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
Naphthalene ND 0.093 2.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
1-Methylnaphthalene ND 0.20 4.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
2-Methylnaphthalene ND 0.16 4.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
Acetone ND 4.9 10 ug/L 1 9/27/2016 12:36:00 PM  R37500
Bromobenzene ND 0.098 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
Bromodichloromethane ND 0.14 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
Bromoform ND 0.10 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
Bromomethane ND 0.78 3.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
2-Butanone ND 0.74 10 pg/L 1 9/27/2016 12:36:00 PM  R37500
Carbon disulfide ND 0.60 10 pg/L 1 9/27/2016 12:36:00 PM  R37500
Carbon Tetrachloride ND 0.11 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Chlorobenzene ND 0.11 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Chloroethane ND 0.19 2.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Chloroform ND 0.089 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Chloromethane ND 0.21 3.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
2-Chlorotoluene ND 0.40 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
4-Chlorotoluene ND 0.13 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
cis-1,2-DCE ND 0.12 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
cis-1,3-Dichloropropene ND 0.11 1.0 ug/L 1 9/27/2016 12:36:00 PM  R37500
1,2-Dibromo-3-chloropropane ND 0.23 2.0 ug/L 1 9/27/2016 12:36:00 PM  R37500

Refer to the QC Summary report and sample login checklist for flagged QC data and preservation information.

Qualifiers:

*

D

Value exceeds Maximum Contaminant Level.
Sample Diluted Dueto Matrix

H  Holding times for preparation or analysis exceeded

ND Not Detected at the Reporting Limit

R
S

RPD outside accepted recovery limits

% Recovery outside of range due to dilution or matrix

T <« mw

Analyte detected in the associated Method Blank

Value above quantitation range

Analyte detected below quantitation limits

Page 14 of 104

Sample pH Not In Range
Reporting Detection Limit

Sample container temperature is out of limit as specified



Hall Environmental AnalysisLaboratory, Inc.

Analytical Report
Lab Order 1609E26
Date Reported: 10/28/2016

CLIENT: Western Refining Company

Client Sample ID: EB092116

Project: OW-14 SOURCE INV Collection Date: 9/21/2016 3:00:00 PM

LabID: 1609E26-003 Matrix: AQUEOUS Received Date: 9/23/2016 4:40:00 PM

Analyses Result MDL PQL Qual Units DF DateAnalyzed Batch ID

EPA METHOD 8260B: VOLATILES Analyst: BCN
Dibromochloromethane ND 0.087 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Dibromomethane ND 0.12 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
1,2-Dichlorobenzene ND 0.40 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
1,3-Dichlorobenzene ND 0.14 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
1,4-Dichlorobenzene ND 0.14 1.0 pg/L 1 9/27/2016 12:36:00 PM  R37500
Dichlorodifluoromethane ND 0.36 1.0 pg/L 1 9/27