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Potential Light Non-aqueous Phase Liquid (LNAPL) Sources
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K/J 1096010.00

Dear Mr. Engdahl:

Kennedy/Jenks Consultants has prepared this letter report on behalf of BNSF Railway
Company (BNSF) to summarize results of supplemental site investigation activities conducted at
the BNSF Railyard located in Wishram, Washington (site). This supplemental investigation was
performed to identify potential sources of LNAPL in the vicinity of monitoring well WMW-7. The
site location is shown on Figure 1, and the WMW-7 investigation area is shown on Figure 2.

Background and Purpose

Previous site assessment and remediation work performed in the vicinity of WMW-7 is
summarized in the UST Site Assessment Report, dated February 2004 (Kennedy/Jenks
Consultants 2004a), Site Assessment Report, Wishram Railyard, dated August 2004
(Kennedy/Jenks Consultants 2004b), and Remediation Documentation Report, Wishram,
Washington, dated March 2007 (Kennedy/Jenks Consultants 2007). Groundwater monitoring
results for WMW-7 are summarized in the Groundwater Monitoring Report dated 4 March 2010
(Kennedy/Jenks Consultants 2010a).

Previous investigation work has included collection and analysis of soil samples from soil
borings and excavations and collection of groundwater samples from soil borings and
monitoring wells. Previous remediation work has included excavation and offsite disposal of
approximately 900 tons of petroleum-containing soil west of the Maintenance Building in 2005
(refer to Figure 2) and placement of 200 pounds of oxygen release compound (ORC) into
saturated soil at the base of the excavation prior to backfilling. In addition, approximately

750 tons of petroleum-containing soil was excavated and disposed offsite in conjunction with the
removal of a 30,000-gallon underground storage tank (UST) from north of the Maintenance
Building in 2002 (refer to Figure 2).
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Since the completion of the investigation and remediation activities listed above, approximately
1-inch of LNAPL has been observed in monitoring well WMW-7. The purpose of this
supplemental investigation is to identify potential sources of LNAPL, possibly including in-place
USTs, petroleum-containing soil, piping, and/or other previously unidentified subsurface
features.

Groundwater monitoring was performed periodically at WMW-7 between 2004 and 2009
(Kennedy/Jenks Consultants 2010a). Diesel-range petroleum hydrocarbons were detected at
concentrations of 548 to 1,900 micrograms per liter (ug/l), above the Washington State
Department of Ecology’s (Ecology) Model Toxic Control Act (MTCA) cleanup regulation
[Washington Administrative Code (WAC) 173-340] Method A groundwater cleanup level of

500 pg/l. Gasoline-range petroleum hydrocarbons were detected at concentrations of 284 to
1,790 ug/l in well WMW-7. The gasoline-range hydrocarbon concentration exceeded the MTCA
Method A groundwater cleanup level of 1,000 pg/l during one monitoring event (April 2004)
which was performed prior to the remedial action described above. Following the remedial
action, gasoline-range hydrocarbons were detected at concentrations of less than 454 pg/l.

Work Performed

Work performed for this investigation included:

1. A subsurface mapping survey using ground penetrating radar (GPR), magnetic, and
electromagnetic methods.

2. A subsurface investigation using a direct-push drill rig, including collection and analysis of
subsurface soil samples.

The work was performed at the site on 19 and 20 May 2010 and is summarized below.
Subsurface Mapping Survey

The subsurface mapping survey was performed by GeoPotential of Brightwood, Oregon, on

19 May 2010 and was observed by a Kennedy/Jenks Consultants scientist. GeoPotential
performed a magnetic survey, GPR survey, and a pipe and cable survey of an approximately
125-foot by 225-foot area including well WMW-7, the BNSF Maintenance Building, and the area
around these features. The survey area is depicted in GeoPotential’'s Summary Report
(provided in Attachment 1) and on Figure 2. In addition, Figure 3 provides an overview of
GeoPotential’s survey findings relative to existing site features.

Through performance of the subsurface survey, GeoPotential identified multiple underground
anomalous features, including suspected debris pits, a potential former UST pit, a potential
abandoned septic tank, a potential abandoned well, and possible water and sewer utility lines.
One approximately east-west oriented sewer line was identified to the north of the Maintenance
Building, and appears to be the currently active sewer utility. A second possible sewer line was
identified to the south of the Maintenance Building, also oriented approximately east-west.
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GeoPotential’s results did not indicate the presence of existing USTs in the survey area,
although one feature was interpreted as a potential former UST pit.

In addition to GeoPotential’'s survey, screening for conductible underground utilities was also
performed by Applied Professional Services, Inc. of Portland, Oregon, to provide clearance prior
to drilling activities. A locate request was also submitted to the public utility notification center
and to BNSF prior to performing drilling activities.

Subsurface Investigation

The subsurface investigation was performed on 20 May 2010. A total of 10 direct-push borings
were advanced to approximately 15 feet below ground surface (bgs). The direct-push drill rig
was operated by Cascade Drilling, Inc. of Clackamas, Oregon. A Kennedy/Jenks Consultants
scientist observed drilling activities and performed soil logging, field screening, and soil sample
collection.

Boring locations were generally based on the Proposal for Consulting Services, dated 9 April
2010 (Kennedy/Jenks 2010b), and included potential LNAPL sources indentified during previous
site investigations, including review of historical station maps (Kennedy/Jenks Consultants
2004b, 2007), such as former fueling facilities and possible USTs locations. Some of the
proposed boring locations were modified based on the findings of the subsurface survey and
accessibility. Boring T-3 was moved approximately 10 feet to the southwest to include a
possible “ferric debris pit” anomaly identified by GeoPotential, and boring T-7 was moved
approximately 30 feet to the south-southwest to include the possible UST pit anomaly identified
by GeoPotential. Borings T-9 and T-10, located inside the Maintenance Building, were shifted
to the east to facilitate access by the drill rig.

Soil boring locations are shown on Figure 2. Site features, layout, and boring locations are
shown on the photographs included in Attachment 2.

At each boring location, a 2-inch-diameter Macro-core sampler was advanced by pushing
against the weight of the drill rig and by hydraulic hammering. The sampler was advance in

3- to 5-foot-depth intervals, with a new acetate liner installed in the sampler prior to each depth
interval. For each depth interval, the acetate liner was removed from the sampler and cut open
to expose the soil sample. Lithologic logging and field screening, including visual and olfactory
observations and water-sheen testing, and soil sample collection for laboratory analyses were
performed immediately after the samplers were cut open.

LNAPL was not identified in any of the soil borings, including those in closest proximity to
well WMW-7, although petroleum-like odors and iridescent sheens indicative of petroleum
hydrocarbons were observed in five of the 10 soil borings. Saturated conditions were
encountered in all of the soil borings at depths ranging from 9.5 to 14.5 feet below ground
surface (bgs). Soil boring logs are provided in Attachment 3 and include field observations,
lithologic logs, notes, and soil sample depths.
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At each boring location, one soil sample was selected for laboratory analysis based on field
observations. The samples selected for laboratory analysis were those with the greatest field
indication (odor, sheen, staining) of potential petroleum hydrocarbon impacts for borings in
which potential petroleum hydrocarbon impacts were identified. For borings in which potential
petroleum hydrocarbon impacts were not identified, the samples were typically collected near
the top of the saturated zone.

A total of 10 soil samples were submitted to Pace Analytical Services, Inc. (Pace) of Seattle,
Washington, for analysis of gasoline-range petroleum hydrocarbons by Washington State
Department of Ecology (Ecology) Northwest Total Petroleum Hydrocarbons Gasoline
(NWTPH-G) Method, diesel- and oil-range petroleum hydrocarbons by Ecology Northwest
Total Petroleum Hydrocarbons Diesel Extended (NWTPH-Dx) Method (with silica gel cleanup),
and for benzene, toluene, ethylbenzene, and xylenes (BTEX) by EPA Method 8260. Samples
were stored on ice and submitted under standard chain-of-custody procedures (refer to
Attachment 4).

Analytical Results

Gasoline-range petroleum hydrocarbons were detected in five of the 10 soil samples at
concentrations of 8.1 to 210 milligrams per kilogram (mg/kg). The gasoline-range concentration
detected in samples T-2-11 (161 mg/kg) and T-4-13.5 (210 mg/kg) exceeded Ecology’s

Method A sail cleanup level for unrestricted land uses of 100 mg/kg based on the MTCA
cleanup regulation (WAC 173-340).

Diesel-range petroleum hydrocarbons were detected in four of the 10 soil samples at
concentrations of 314 to 683 mg/kg, well below the MTCA Method A soil cleanup level for
unrestricted land uses of 2,000 mg/kg.

Oil-range petroleum hydrocarbons and BTEX were not detected in any of the soil samples at
concentrations above the laboratory reporting limits. Five of the 10 soil samples did not contain
any analytes at concentrations above the laboratory reporting limits, and correspond to the soil
borings in which petroleum-like odors and iridescent sheens were not observed.

Based on their review of the chromatograms for the NWTPH-Dx and NWTPH-G analyses, Pace
indicated that the diesel-range hydrocarbons detected in the NWTPH-Dx analysis appeared to
be weathered diesel, and that gasoline-range hydrocarbons detected in the NWTPH-G analysis
appeared to be from a diesel source.

Analytical results are shown in Table 1 and on Figure 2 (detected analytes only). Laboratory
report and chain-of-custody documents are provided in Attachment 4. Copies of laboratory-
provided chromatograms and interpretation for NWTPH-Dx and NWTPH-G analyses are
provided in Attachment 5.
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Summary

During this supplemental investigation, gasoline-range petroleum hydrocarbon concentrations
above the MTCA Method A soil cleanup level of 100 mg/kg were present in two soil samples
collected from borings T-2 (161 mg/kg) and T-4 (210 mg/kg). Boring T-2 is located
approximately 10 feet south-southeast of well WMW-7, and boring T-4 is located approximately
65 feet north-northeast of well WMW-7 (north of a large concrete slab). In general, gasoline-
and diesel-range petroleum hydrocarbon concentrations were highest in samples collected to
the west of the Maintenance Building, but the diesel-range concentrations were all below the
MTCA Method A soil cleanup level of 2,000 mg/kg. Pace performed an analysis of the
chromatograms and indicated that the detected hydrocarbons appear to be diesel and/or
weathered diesel. LNAPL was not observed in any of the soil borings.

The results of this supplemental investigation do not indicate a conclusive, specific source for
LNAPL observed in well WMW-7. Suspected potential LNAPL sources, based on previous site
investigations and station maps, include former fueling facilities located north of WMW-7 and
former UST locations to the east and southeast of WMW-7. Analytical results and field
observations of petroleum-like impacts do not appear to specifically correspond to any of the
previously suspected LNAPL sources, or to the subsurface features identified during the
subsurface mapping survey, although soil borings were not located above all of the possible
underground features (no borings were advanced south of the Maintenance Building, where two
former pits are suspected).

Two 500-gallon gasoline USTs (removed in approximately 1988) were previously located in the
vicinity of the Maintenance Building. Historic station maps suggested that the gasoline USTs
may have been located near the southwestern corner of the Maintenance Building (refer to
Figure 4) but the location could not be confirmed (Kennedy/Jenks Consultants 2004a). Two pit-
like anomalies identified during the subsurface mapping survey (refer to Figures 3 and 4) could
represent the former gasoline UST locations. The proximity of the former gasoline USTs to
WMW-7 indicate a potential for unidentified impacts to have contributed to the LNAPL observed
in WMW-7, although Pace indicated the detected hydrocarbons resemble diesel or weathered
diesel rather than gasoline.

In addition to the two gasoline USTs described above, three USTs were previously located east
of WMW-7 including one 10,000-gallon gasoline/oil UST (removed 1988), one 600-gallon fuel oil
UST (removed 1988), and one 30,000-gallone diesel/oil UST (removed 2002). The locations of
the previously-removed USTs in the vicinity of WMW-7, and sample locations from previous site
investigation and remediation work, are shown on Figure 4.

Soil samples previously collected from soil borings advanced near the 10,000-gallon and
600-gallon USTs did not indicate petroleum hydrocarbon impacts, so these two USTs do not
appear to be likely LNAPL sources. Petroleum hydrocarbon impacts were identified during
removal of the 30,000-gallon UST and the associated soil removal action, and soil with diesel-
and oil-range petroleum hydrocarbon impacts remained in-place below and around the former
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UST location, including beneath the current Wishram Fire Department building (former BNSF
boiler house).

The residual petroleum hydrocarbon impacts in the 30,000-gallon UST are a potential source of
LNAPL in well WMW-7; however, soil samples collected from soil boring and excavations
located between WMW-7 and the former 30,000-gallon UST area do not provide an indication of
the presence of LNAPL or a clear migration route.

Based on the results of the current and previous investigations performed in the WMW-7
vicinity, additional site investigation and remediation are needed to fully characterize the extent
and source of impacts to soil and groundwater in the vicinity of WMW-7, and to develop and
implement an appropriate remedial action to obtain site closure from Ecology. Areas which
appear to warrant further investigation include the area around the former 30,000-gallon UST to
determine if previously unknown migration pathways are present, and the area south of WMW-7
and the Maintenance Building to determine if previously unknown petroleum hydrocarbon
source areas are present.

Please contact us at 253-835-6400 with any questions regarding the content of this letter report.

Very truly yours,
KENNEDY/JENKS CONSULTANTS

| 4.--//'7% O’T%S C, /QJWM

Dean Malte Schreiner
Geologist Vice President

Attachments:  Table 1 — Summary of Soil Analytical Results
Figure 1 — Site Location Map
Figure 2 — Site and Sample Location Map
Figure 3 — Summary of Subsurface Mapping Results
Figure 4 — Well MW-7 Vicinity Investigation Summary Map
Attachment 1 — GeoPotential Subsurface Mapping Survey Summary Report
Attachment 2 — Site Photographs
Attachment 3 — Soil Boring Logs
Attachment 4 — Analytical Report and Chain-of-Custody Documents
Attachment 5 — Pace Laboratory NWTPH-Dx and NWTPH-G Chromatograms
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TABLE 1

SUMMARY OF SOIL ANALYTICAL RESULTS
SUPPLEMENTAL SUBSURFACE INVESTIGATION
BNSF Railyard - Wishram, Washington

Sample D| T-1-12 T-2-11 T-3-12 T-4-13.5 = T-5-145 | T-6-10.5 T-7-12 T-8-11 T-9-14 | T-10-11.5 || MTCA Method A®
Analysis Depth (ft) 12 11 12 135 145 105 12 11 14 115 Soil Cleanup Level
TPH® (mg/kg)®

Gasoline-Range Hydrocarbons 62.7 161 67.7 2109 <6.2® 8.1 <5.9 <5.4 <6.3 <6.1 100/ 309
Diesel-Range Hydrocarbons 545 314 314 683 <24.9 <245 <24.5 <20.4 <21.9 <24.8 2,000
Oil-Range Hydrocarbons <99.6 <91.9 <97.3 <98.3 <99.7 <97.8 <98.1 <81.6 <87.4 <99.3 2,000
BTEX® (ug/kg)™

Benzene <25.3 <25.3 <22.8 <21.0 <24.8 <27.3 <235 <21.7 <25.3 <24.2 30
Toluene <31.6 <31.6 <28.4 <26.2 <31.0 <34.2 <29.4 <27.1 <31.6 <30.3 6,000
Ethylbenzene <31.6 <31.6 <28.4 <26.2 <31.0 <34.2 <29.4 <27.1 <31.6 <30.3 7,000
Total Xylenes <94.7 <94.9 <85.3 <78.6 <93.0 <102 <88.2 <81.4 <94.7 <90.9 9,000

Notes:

(a) Model Toxics Control Act (MTCA) Method A Soil Cleanup Level for unrestricted land uses; Washington Administrative Code (WAC) 173-340, dated February 2001.

(b) Analyses:

- Gasoline-range hydrocarbons by the Northwest Total Petroleum Hydrocarbons Gasoline Extended (NWTPH-Gx) Method.

- Diesel- and oil-range hydrocarbons by the Northwest Total Petroleum Hydrocarbons Diesel Extended (NWTPH-Dx) Method with silica gel cleanup.

(c) mg/kg = milligrams per kilogram

(d) Laboratory note 1n "Sample weight exceeded the method recommendation.”
(e) "<" denotes that the analyte was not detected at a concentration greater than the specified reporting limit.

(f) Cleanup level is 100 mg/kg where benzene is not present and 30 mg/kg for gasoline mixtrures that include benzene.
(g) Benzene, toluene, ethylbenzene, and xylenes (BTEX) analyzed by EPA Method 8021B.

(h) pg/kg = micrograms per kilogram

Analytes detected at concentrations greater than the laboratory reporting limit are shown in bold.
Yellow-shaded cells indicate the detected concentration is above the indicated MTCA Method A Cleanup Level.

BNSF WISHRAM
September 2010
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SUMMARY

A Subsurface Mapping Survey (SMS) was conducted over the exterior parking lot, driveway, and interior
of a Maintenance Building at a BNSF Railroad Yard in Wishram, WA for the purpose of detecting
underground storage tanks (USTs), UST pits, utilities and other features of environmental interest.

A Magnetic Survey, a Ground Penetrating Radar (GPR) survey and hand held magnetic and
electromagnetic scanners were used for the UST search.

One septic tank, one possible UST pit, two debris pits, a backfilled pit and water and sewer utilities were
detected at this site.

INTRODUCTION

Ralph Soule and Carrie Beveridge of GeoPotential conducted the Subsurface Mapping Survey. Matt
Padberg was Kennedy/Jenks Consultants on-site representative. Fieldwork was conducted on May 19,
2010. The report was completed and e-mailed to Mr. Padberg on May 24, 2010.

Subsurface mapping surveys are geophysical surveys utilizing geophysical methods and data to detect and
locate natural and manmade subsurface features. Magnetic Surveys are used to detect and map the locations
of buried ferrous (iron-bearing) objects (see Appendix 1). Ground Penetrating Radar (GPR) Surveys are
used to map both natural and manmade subsurface features such as USTs, utilities, backfilled pits, etc. (see
Appendix 2.). Pipe and cable locators are used to map the locations of buried utilities and piping.

Once subsurface ferrous objects are detected from a magnetic survey then hand held scanners and GPR
surveys are used to map the locations, depths, sizes and shapes of the objects.

SURVEY OBJECTIVES

The objectives of this subsurface mapping survey are:
1. Search for UST’s or UST pits.
2. Map debris pits.
3. Map ancillary piping and utilities.

SURVEY SITE

The survey area is shown outlined on Figures 1, 2 & 3. The Site consists of a MAINTENANCE
BUILDING with a concrete slab on grade foundation, asphalt parking lot/driveway, and gravel storage
yard. Historical information verbally provided by Mr. Padberg indicated that USTs had previously been on
the site. No current surface features indicative of USTs were observed on the site. Surface features
consisted of overhead power and telephone lines, an AST, parked vehicle (trailer), two concrete slabs.
Miscellaneous surface ferric objects were stored along the north fence line which prevented this area from
being investigated by the SMS. An abandoned water well and a monitoring well and a sewer manhole were
also mapped.

Utility locates were done prior to the SMS and located a water and sewer line.

An area around a small concrete structure to the Southwest of the Survey Site (shown on Figure 1.) was
also scanned with hand held EM and Magnetic detectors to search for USTs.




SURVEY EQUIPMENT
The following geophysical instruments were used to conduct the survey:

GEOMETRICS 858G Cesium Vapor Magnetometer (Magnetic Survey).

Mala RAMAC Ground Penetrating Radar System with a 500 MHz antenna (GPR Survey).
Schonstedt GA52 Magnetic Gradiometer.

Aqua-Tronics A6 Pipe & Cable locator.

Heath Shurlock Pipe & Cable locator.

This equipment and the procedures used to meet the survey objectives of this project have been proven
effective in detecting metallic objects and mapping non-metallic features such as disturbed soil from
backfilled pits.

Geophysical techniques are excellent at detecting changes in the subsurface caused by natural and
manmade objects; however, they are poor at actually identifying subsurface features. Complementary
methods may be used to assist in the interpretation; however, the only sure way of identifying a buried
feature is by excavation.

Brief descriptions of the magnetic method and the radar method are included in the Appendices.

PROCEDURE

Magnetic Survey

The Magnetic Survey consisted of acquiring magnetic readings along traverses using 5-foot spacing
between traverses. Magnetic data were downloaded to a computer, processed and contoured to produce
Figure 2. Magnetic Map. In general buried ferriferous objects such as USTs will produce stronger positive
magnetic anomalies that are shown as red contours on the Magnetic Map. Surface ferriferous objects such
as the AST, chain link fence, etc. will produce predominately negative magnetic anomalies that are shown
as blue contours on the magnetic map.

GPR Survey

The GPR Survey consisted of acquiring a number of GPR Profiles across the Site to map utilities and
search for a USTs and UST Pits. GPR Profiles were also acquired where possible in the Maintenance
Building.

Pipe & Cable Survey

Magnetic and electromagnetic scans were conducted to search for USTs and utilities.




RESULTS
Results were marked on the Site and are shown on Figure 3.
Nine significant subsurface features were detected:

An abandoned septic tank (7 X 27 feet) was mapped off the west end of the maintenance building.

A possible UST backfilled pit was mapped off the Northwest corner of the Maintenance Building.

A pit containing ferric debris was mapped off the West end of the Northernmost concrete slab.

A pit with ferric debris was mapped along the South edge of the Maintenance Building.

A second backfilled pit was detected along the South edge of the Maintenance building.

Associated with this pit was a 2” diameter standing pipe of unknown function.

e  An area of scattered ferric debris was mapped along the railroad tracks in the southwest corner of
the Site.

e A water line is interpreted to run from a spigot on the Maintenance Building to the located water
line to the North.

e A sewer line is interpreted to extend from the building to the sewer manhole and then North to the
located sewer line.

e A second possible sewer line runs under the South side of the Maintenance Building and is

possibly connected to the sewer manhole as shown.

The GPR Survey within the Maintenance Building produced no indication of USTs under the
building.

The scan around the concrete structure to the Southwest of the site produced no indications of USTs.

LIMITATIONS
Limitations of magnetometer and GPR surveys can be seen in the Appendices.
Geophysical surveys consist of interpreting geophysical responses from subsurface features. Since a variety
of subsurface features can produce identical geophysical responses, it is necessary to confirm the

geophysical interpretation with intrusive investigations such as excavating or drilling. In addition, many
subsurface features may produce no geophysical response.

Ralph Soule May 24,2010
GeoPotential
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APPENDIX A
MAGNETOMETER SURVEYS

The earth's magnetic field, measured in "nano Teslas" (nT), behaves like a bar magnet ( a dipolar field),
with the strongest magnetic field located at the poles, and the weakest field located near the equator. In the
continental United States, the average field intensity varies widely, however, the average value is about
50,000 nT. Also, like the magnetic field around the bar magnet, the earth's magnetic field is inclined. This
inclination in the continental United States varies between 60 and 75 degrees, generally depending upon the
latitude of the measuring location. The earth's magnetic field varies constantly and, during sunspot activity,
quite dramatically. A magnetometer is an electronic device that measures the intensity of the earth's
magnetic field.

Naturally occurring geologic features and buried ferrous metal objects such as underground storage tanks,
drums, ordnance, pipes and debris filled trenches produce both horizontal and vertical disturbances to the
earth's local magnetic field. The objects causing these "anomalies" can be detected quickly and reliably
using portable magnetometers.

The intensity of an anomaly is a function of the size, depth of burial and magnetic susceptibility of the
object. As a rule of thumb, single drums buried several feet below the surface produce anomalies of about
200 nT relative to the normal undisturbed background and can be detected at a horizontal distance of about
15 feet, while large caches of drums can produce anomalies of many thousands of nT and may be
detectable 50 feet away.

Magnetometers generally measure total intensity of the local magnetic field. A magnetic gradiometer is a
variant of the magnetometer that measures both the horizontal and the vertical magnetic field at each
survey point. It consists of two identical sensors located vertically on a staff and having a fixed separation.
The intensity of the magnetic field caused by a buried metal object varies inversely with the distance
between the object and the sensor. The relative intensities measured simultaneously at each sensor are used
to determine the relative depth of burial of an object.

Relative depth estimates of buried metal objects can be made using a single sensor. In general, for a given
object, the deeper the object is buried, the lower the amplitude and the wider the anomaly. Shallowly buried
objects produce higher amplitude anomalies with closely spaced contour lines.

Magnetic surveys can only detect ferrous metal objects and cannot be used to identify the buried object.
Estimates of the total mass of a buried object are difficult due to the physical properties of the object and
other factors. Interference caused by observed surface metal objects limits the accuracy of the survey. The
anomalies produced by fences, power lines, cars and buildings can easily mask the anomaly caused by an
underground target.

Magnetic surveys are cost effective. Using the standard "step and wait" magnetometer, data from
approximately 1000 points can be obtained in one field day corresponding to between 1 acre and about 5
acres depending on site conditions and survey goals. More modern cesium magnetometers collect up to 10
readings per second continuously, thus the operator can proceed without stopping. Many modern
magnetometers use an audible signal to call attention to anomalous data as it is obtained. At some sites
metallic objects can be detected and marked in the field at the time of the survey.




The use of a second, automatically recording "base station" magnetometer is highly recommended due to
temporal variations in the earth's magnetic field. These changes must be removed from the field data before
an accurate interpretation can be made, particularly when searching for small-buried objects.

Magnetic data are most commonly presented in two contour maps. The TOTAL MAGNETIC FIELD
CONTOUR MAP shows the horizontal variation of the total intensity of the magnetic field and, therefore,
the areal extent of anomalies. The GRADIOMETER CONTOUR MAPS show the horizontal variation of
the vertical gradient of the magnetic field and indicate the relative depth of burial of the objects causing
those anomalies. Color versions of these maps may be produced showing only the magnetic highs and
lows.
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APPENDIX B
GROUND PENETRATING RADAR SURVEYS

Ground Penetrating Radar (GPR) can be a valuable tool to accurately locate both metallic and non-metallic
UST's and utilities, buried drums and hazardous material at some sites. It may detect objects below
reinforced concrete floors and slabs. GPR may delineate trenches and excavations and, under some
conditions, it may be used to locate contaminant plumes. It has been used as an archaeological tool to look
for buried artifacts. It may accurately profile fresh water lake bottoms either from a boat or from a frozen
lake surface. GPR may be used to locate voids below roads and runways. GPR has numerous engineering
applications. It can be used in non-destructive testing of engineering material, for example, locating rebar
in concrete structures and determining the thickness of concrete and other structural material.

GPR uses short impulses of high frequency radio waves directed into the ground to acquire information
about the subsurface. The energy radiated into the ground is reflected back to the antenna by features
having different electrical properties to that of the surrounding material. The greater the contrast, the
stronger the reflection. Typical reflectors include water table, bedrock, bedding, fractures, voids,
contaminant plumes and man-made objects such as UST's and metal and plastic utilities. Materials having
little electrical contrast like clay and concrete pipes may not produce strong reflections and may not be
seen. Data are digitally recorded or downloaded to a laptop computer for filtering and processing.

The frequency of the radar signal used for a survey is a trade off. Low frequencies (250 MHz — 50 MHz)
give better penetration but low resolution so that pipes and utilities may not be seen. Pipes and utilities may
be seen using higher frequencies (500 MHz) but the depth of penetration may be limited to only a few feet
especially in the wet, clayey soils found in many areas of the NW USA. The GPR frequency is dependent
upon the antenna. Once an antenna is selected, nothing the operator can do can increase the depth of
penetration.

Radar data is ambiguous. Many buried objects produce echoes that may be similar to the echo expected
from the target object. Boulders and debris produce reflections that are similar to pipes and tanks. Subtle
changes in the electrical properties along a traverse caused by changes in soil type, mineralogy, grain size,
and moisture content all produce “noise” that can make interpretation difficult. Interpreting radargrams is
an art as much as a science.

Under some conditions, although a UST itself may not be clearly visible in a GPR record, the excavation
or trench in which the UST is buried is evident. Usually GPR data is used to compliment data from other
“tools”. For example, a trench-like reflection but no clear UST reflection, combined with a “tank” shaped
magnetic anomaly suggests the presence of a UST. Although the UST itself could not be seen using GPR,
the radar showed a trench-like reflection. The magnetic data showed a large ferrous object. We would
report a possible UST at that location.

GPR is often used in conjunction with magnetometer surveys. Magnetometer Surveys are very fast and

large areas can be covered cost effectively. Magnetic anomalies are marked in the field, and then may be
further investigated using radar.
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GPR, like other geophysical tools, is excellent at detecting changes across a site, but it is poor at actually
identifying the cause of the change. The only definite way to identify buried objects is through
excavation.

ADVANTAGES - General

When GPR data is properly interpreted subsurface objects can usually be confidently identified.
This often requires the GPR data be combined with other geophysical data, surface features and
historical information.

GPR provides continuous records along traverses which, depending on the goal of the survey, may
be interpreted in the field.

At flat, open sites, for reconnaissance purposes, the antenna can be towed behind a vehicle at
several mph.

Many GPR antennas are shielded and are unaffected by surface and overhead objects and power
lines.

GPR can be used in conjunction with magnetic or EM surveys to accurately locate buried objects.

ADVANTAGES - Site specific

With a low frequency antenna, in clean, dry, sandy soil, reflections from targets as deep as 100
feet are possible. Geologic features such as bedrock and cross bedding may be seen at some sites.

The resolution of data is very high particularly for high frequency antennas.
Shallow, man-made objects generally can be detected.

Fiberglass UST’s and plastic pipes can be detected using GPR.

LIMITATIONS - General

To acquire the highest quality data, proper coupling between the antenna and the ground surface is
necessary. Poor data may be obtained at sites covered with debris, an uneven surface, tall grass
and brush. Objects located at curbs are difficult to see.

Acquiring GPR data is slow. The antenna must be over the target. The signal from the antenna is
cone-shaped. Reflections from objects to the side of the antenna may be seen, but their actual
location relative to the antenna is not obvious.

Penetration of the GPR signal is "site specific" and its depth of penetration at a particular site
cannot be predicted ahead of time. Near surface conductive material, such as salty or
contaminated ground water and wet, clay-rich soil, may attenuate the radar signal, limiting the
effective depth of the survey to several feet. Reinforced concrete also can attenuate the signal.
Rebar may produce reflections that look like pipes.

12




¢  GPR may not be cost-effective for some projects. For a detailed survey mapping underground
storage tanks and utilities, it may be necessary to collect data in orthogonal directions at 5-foot
line spacing.

LIMITATIONS — Interpretation

e Interpretation can be difficult. Radar data are ambiguous. Subsurface objects can be detected
but, in general, they cannot be identified. UST's and utilities have a characteristic reflection,
however, large rocks and boulders have a similar reflection.

e The reflection visible in a GPR record is very complex and may be caused by small changes in
the electrical properties of the soil. The target in mind may not produce the reflection. Due to
“noise”, the target may be missed. USTs and deep utilities may be missed if they are under
debris and/or other pipes.

e Other methods may be necessary to aid in the interpretation of the data (use a magnetometer to
detect a large metallic mass, then GPR to determine if the object is tank-like, or a utility locator to
determine if there are feed lines and fill pipes leading to the object).

e Adequate contrast between the ground and the target is required to obtain reflections. UST’s may
be missed if they are badly corroded. Utilities made of “earth” materials like clay and concrete
may not be detected since their electrical properties are similar to the surrounding soil.

e To determine the depth to an object without "ground truth", assumptions must be made regarding
soil properties. Even with ground truth at several locations on the same site, changes in material
across a site (therefore changes in signal velocity) can cause errors in depth measurements at
other locations.
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Attachment 3

Boring Logs



Boring Log Kennedy/Jenks Consultants

KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

BORING LOCATION ,
W of Maintenance Bld., 28' W & 10' S of WMW-7 Boring Name T-1
DRILLING COMPANY DRILLER
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
DlreCt PUSh 2“ Project Number 109601 000
ISOLATION CASING FROM TO FT.
N/A N/A N/A ELEVATION AND DATUM TOTAL DEPTH
B CAI\\IS/IRG ‘ oM N/A ™ N/A FT- [oaTE sTarTED DATE cl?nig_gEggs
SLOTTED CASING FROM TO FT. 5/20110 5/20/10
N/A N/A N/A INITIAL WATER DEPTH (FT)
SIZE ANDNT/YAPE OF FILTER PACK FROM N/A TO N/A FT. Noaem BJ 1.0
SEAL FROM TO FT. M. Padberg
3/8" bentonite chips 0 15 SAMPLING METHODS WELL COMPLETION
GROUT ) FROM To FT.| 5' x 2" acetate liner 0 SURFACE HOUSING
N/A ' N/A N/A D STAND PIPE FT.
TvPE SA:;:E\SZ PENETR | EEh, | SAMPLE NUMBER BACKFILL DETALLS umotooy | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) BLowsse
V0 i i
B T %% n ° r gpl?a(:/rz Sl’):\'rjv‘:d fiGHRn?:tE:;a‘;v::dsz:ﬁa(sftl,l I1Zine to medium
| | %%% | { ep L sand, fine gravel, subrounded to angular, very dense,
4 7///// moist to dry, no odor or iridescent sheen
_
I | W | Poorly graded SAND
- ¢
5= M = ™ brown, fine sand, very dense, moist, no odor or iridescent
i | %% | | sheen
_
- 5P
i ] % 7////&; ] AR " From 11'b s, trace iron oxide staining, wet
//// . g g
| 5 1 W ]  From 11.5' bgs, gray, petroleum-like odor, iridescent
| | ;///% | e | sheen
154 i |
NOTES

1. bgs = below ground surface

F-40.1
(6-87) (3-88) (8-90) SHEET 1 OF 1




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log

Kennedy/Jenks Consulitants

BORING LOCATION

W of Maintenance Bld., 10' S of WMW-7, 54' W of bld. Boring Name T-2
DRILLING COMPANY DRILLER
Cascade ‘Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push . Project Number 1096010.00
ISOLATIO“/%SING FROM N/A To N/A FT. ELEVATION AND DATUM TOTAL DEPTH
BLANK CASING FROM TO FT. 150t bgs |
N/A N/A DATE STARTED DATE COMPLETED
SLOTTED CASING FROM o T, 5/20/10 5/20M10
N/A N/A N/A INITIAL WATER DEPTH (FT)
SIZE AND T/YAF:E OF FILTER PACK FROM N/A TO N/A FT. OGGED B;I 1.0 :
SEAL _ FROM To T M. Padberg
3/8" bentonite chips 0 15 SAMPLING METHODS WELL COMPLETION
GROUT FROM T0 FT.| 5' x 2" acetate liner D SURFACE HOUSING
N/A N/A O STAND PIPE FT.
TYPE SA%:;;T\S;, PENETR | 2eT) | SAMPLE NUMBER PACKFILL DETAILS uhoLosy | §3CS SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWS/6" i . -
- - . - e ra o i bown it et et
| _ /////A d | medium sand, fine gravel, rounded to angular, very dense,
3.5 %/% GP moist to dry, no odor or iridescent sheen
5 i _
///% Poorly graded SAND
B 7 %///%/ - brown, fine sand, very dense, moist, no odor or iridescent
B _ %/////j | sheen
i 1 = %%/; " From 11’ bgs, wet, gray, petroleum-like odor, iridescent
i 4 W - sheen
o .
NOTES

1. bgs = below ground surface

F-40.1
(6-87) (3-B8) (8-90)

SHEET

1

oF _1




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

NW of Maintenance Bld., 5' W of E end of S concrete pad, 40' N of WMW “Boring Name T-3
DRILLING COMPANY DRILLER
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push 2" Project Number 1096010.00
ISOLATIO“/%SING FROM N/A To N/A FT. ELEVATION AND DATUM TOTAL DEPTH
BLANK Cﬁ/IRG FROM N/A 1o N/A FT. DATE STARTED- DATE cl?/tﬁl:tht; .
SLOTTED CASING FROM T T 5/20110 5/20/10
N/A N/A N/A INITIAL WATER DEPTH (FT)
SIZE ANDNT/YADE OF FILTER PACK FROM N/A T NA e — BJ 1.0
SEAL _ FROM o T M. Padberg
3/8" bentonite chips 0 15 SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT.|5' x 2" acetate liner 0 SURFACE HOUSING
N/A N/A O STAND PIPE FT.
TYPE SARM;E\S;. i TEED | SAMPLE NUMBER PACKFILL DETAILS umvoLosy | §3CS SAMPLE DESCRIPTION AND DRILLING REMARKS
(FEET) iy owsye
it
B 7 %//é 7 r :r(:\,nl/-:'n)f E::::: (E?;lgf light gray, fine sand, trace coarse
| | 7/////4 i | sand to fine gravel, dense to very dense, moist, no odor or
3.5 ;//////% iridescent sheen
_
g - I
.
2 W o _3-_:: sp At 7' bgs, lense with spongy wood or root fragments and
B . %% . . - trace silt (1"-2")
10- W - L
N
i i = %///// ] | From 11' bgs, wet
i 1 7-3-12 /////// B ~ From 11.5' bgs, grayish brown to gray, slight
| 3.5 A W | | petroleum-like odor and iridescent sheen
%
154 73 |
- NOTES

1. bgs = below ground surface

F-40.1
(6-87) (3-88) (8-90)

SHEET

1

OF




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
NW of Maintenance Bld., 18' E & 5' N of NW corner of S concrete pad Boring Name T-4
DRILLING COMPANY DRILLER ‘
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push 2" Project Number 1096010.00
ISOLATION X SING FROM o N/A FT. ELEVATION AND DATUM TOTAL DEPTH
BLANK CASING FROM NA T0 FT 15.0 ft. bgs
N/A N/A N/A | DATE STARTED DATE COMPLETED
SLOTTED CASING FROM TO FT. 5/20/10 5/20/10
N/A N/A INITIAL WAT1E1R DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM T0 N/A FT. [OGGED BY .0
N/A
SEAL FROM TO = M. Padberg
3/8" bentonite chips 0 15 SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT.| 5' x 2" acetate liner 0O SURFACE HOUSING
N/A N/A N/A O STAND PIPE FT.
SAMPLES
BACKFILL DETAILS
kecov PENETR | CEFTH | samPLE NUMBER LrHoLoey | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
TYPE  ["FEgETy| RESIST. (FEET) LOG
BLOWS/E
Poorly graded SAND
B T T I~ brown, fine sand, few lenses with trace fine gravel (1"-2"),
| | | | subrounded to subangular, dense to very dense, moist, no
2 odor or iridescent sheen
5~ - o
i 5 SP
10+ - ~
i i ~ i
= From 11' bgs, wet
5
B - T-4-13.8 _ L From 13.5' bgs, grayish brown to gray, petroleum-like odor
and iridescent sheen
15~ -~
NOTES

1. bgs = below ground surface

F-40.1
(6-87) (3-88) (8-80)

SHEET _ 1 ofF _ 1




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log Kennedy/Jenks Consultants
BORING LOCATION
O corner or bullpen rence, O corner o concrete pad i -
22l N fNW f B " f 6' E fNW f N t p Boﬂng Name T 5
DRILLING COMPANY DRILLER
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BITI(IS) SIZE
Direct Push 2 Project Number 1096010.00
ISOLATION CASING FROM N/A T N/A FT. ELEVATION AND DATUM TOTAL %ESPBHft b
.0 ft. bgs
BLANK C/RIS/IRG FROM N/A 1o N/A FT. DATE STARTED DATE COMPLETED
SLOTTED CASING FROM TO FT. 5/20/10 5/20/10
N/A N/A INITIAL WAT1EA|:< 5DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM N/A TO N/A FT. [OGGED BY .
M. Padberg
SEAL 3/8" bentonite chips FROM 0 T 15 FT. SAMPLING METHODS WELL COMPLETION
SAMPLES
TYPE R(EEET\;EEENS?;;{ FEED | SAMPLE NUMBER BACKFILL DETAILS urvowoey | {358 SAMPLE DESCRIPTION AND DRILLING REMARKS
LOWS/6"]
5 Poorly graded SAND with gravel (fill)
B T %//é T SP - pale grown to light gray, fill material, fine sand, few
| 7/////// | medium to coarse sand, fine gravel, trace asphalt, trace
i /////// glass at 1.5' bgs, very dense, moist to dry, no odor or
B ; i A - I \iridescent sheen :
i I %//% I i :If:)?l;':ly, g;:dse:nz’,l\tr:a?:e coarse sand and fine gravel,
5 V%%A - I~ dense, moist, no odor or iridescent sheen
-
- :
B _ 1 - L
| i %//& 4 SP L From 8.5'-9' bgs, lens with increased moisture and some
W fine gravel
104 ///// 7 ™ From 9 bgs, very dense
| i //////j _ | From 11.5' bgs, increasing moisture
o
154 = %é//é//ﬁ - From 14.5' bgs, wet
NOTES

1. bgs = below ground surface
2. No petroleum-like odor or iridescent sheen observed in borehole.

F-40.1

(6-87) (3-88) (8-90) SHEET 1 OF 1




Boring Log

Kennedy/Jenks Consuitants

KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

BORING LOCATION
N-NW of Maintenance Bld., in Bullpen, 8' E & 35' N of NW corner of bld. Boring Name T-6
DRILLING COMPANY DRILLER
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push 2" Project Number 1096010.00
ISOLATICN CASING FROM 1o N/A FT- ELEVATION AND DATUM TOTAL DEPTH
N/A
BLANK AN FROM 1o FT. DATE STARTED DATE len.BLgEggs
SLOTTEDI\(IZ/AP;ING FROM NA TO NA FT 5/20/10 5/20/10
N/A N/A | INITIAL WATER DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO N/A FT. [0GGED BY9'5
N/A
SEAL FROM TO FT. M. Padberg
3/8" bentonite chips 0 15 SAMPLING METHODS VéELL COMPLETION
GROUT FRO TO FT. | 5 " . SURFACE HOUSING
N/A ) N/A N/A 5'x 2" acetate finer 0 STAND PIPE FT.
SAMPLES
vpe  Recov[PENETR | BEETH | samPLE NUMBER BACKFILL DETALS umotosy | YSCS SAMPLE DESCRIPTION AND DRILLING REMARKS
(PEED) gy owsse
v Asphalt
B 7 %% o GP [ \2.inches of asphalt
A ] 5///% ] — Poorly graded GRAVEL with sand (fill)
35 /////// e dark olive brown, fill material, varies to sand with gravel,
B 7 W T I\ fine sand, trace to few medium to coarse sand, fine gravel,
| | %//é | L stijbroundtedhto angular, very dense, moist, no odor or
Z % iridescent sheen
5+ %% - ~ Poorly graded SAND
R | %%é i L brgwn, fine rs]and, dense to very dense, moist, no odor or
% iridescent sheen
= 5 E %%é — ~ At 5.5 bgs, lens with few fine gravel, subangular (2")
A
| Y B M
10 = W - - From 9.5' bgs, wet
R | TE10s ///////A i L From 10.5' bgs, brown to grayish brown, slight
W petroleum-like odor and iridescent sheen
-
154 Y%
NOTES

1. bgs = below ground surface

F-40.1
(6-87) (3-88) (8-90) _ SHEET 1 OF 1




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log

Kennedy/Jenks Consultants

BORING LOCATION
N-NW of Maintenance BId., in Bullpen, 5' E & 4' N of NW corner of bld. Boring Name T-7
DRILLING COMPANY DRILLER
Cascade Marcus Johnson Project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push 2" Project Number 1096010.00
ISOLATION CASING FROM TO FT.
N/A N/A ELEVATION AND DATUM TOTAL DEPTH
BLANK C?\]S/IRG FROM N/A To N/A FT. DATE STARTED DATE C?)?A.IEI)_SI:EbD :
SLOTTED CASING FROM TO FT. 5/20/10 5/20/10
N/A N/A INITIAL WATER DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM TO N/A FT. OGGED BJ 1.5
SEAL _ FROM NA T0 FT. M. Padberg
3/8" bentonite chips 15 SAMPLING METHODS WELL COMPLETION
GROUT FROM T0 FT.| 5' x 2" acetate liner 0O SURFACE HOUSING
N/A N/A O STAND PIPE FT.
SAMPLES
TYPE A%é)%. il TEeT) | SAMPLE NUMBER BACKFILL DETALS umooey | Y3OS SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWS/S'
N
i 7 %% 7 o B QT:::;: of asphalt
i ] %//% _ | GP | Poorly graded GRAVEL with sand (fill)
i 4 | M light grayish brown, fill material, fine sand, little medium to
/////A B coarse sand, fine gravel_, _subrounded to angular, dense,
| i /%%A i | \moist to dry, no odor or iridescent sheen
W Poorly graded SAND
54 M T r p!'own. fine sand, dense to very dense, moist, no odor or
s N %% _ | iridescent sheen
_
S
B d17.12 = W 4 L From 11.5' bgs, wet
5 .
NOTES

1. bgs = below ground surface
2. No petroleum-like odor or iridescent sheen observed in borehole.

F-40.1
(6-87) (3-88) (8-90)

SHEET __1__ ©OF




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log

Kennedy/Jenks Consultants

BORING LOCATION

In Maintenance Bld., 5'E & 9' S of NW corner of bld. Boring Name T-8
DRILLING COMPANY DRILLER _
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT|('S) SIZE
Direct Push 2 Project Number 1096010.00
ISOLAT‘O“/%S'NG FROM N/A o N/A FT. ELEVATION AND DATUM TOTAL |:1JE5P(T)Hﬂ bas
BLANK Cﬁ/'RG FROM N/A o N/A FT- DATE STARTED DATE COMPLETED
SLOTTED CASING FROM TO FT 5/20/10 5/20/10
JA | INITIAL WATER DEPTH (FT)
N/A N 14.0
SIZE AND I\UXE OF FILTER PACK FROM N/A TO N/A FT. [OGGEDBY :
M. Padber
SEAL 3/8" bentonite chips FROM 0 TO 15 FT. SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT. |3’ x 2" acetate liner [ SURFACE HOUSING
N/A N/A N/A OSTANDPIPE______ FT.
SAMPLES
vee [REcov[PENETR | EEFT | sAMPLE NUMBER BACKFILL DETALS mhoLoey | 4SCS SAMPLE DESCRIPTION AND DRILLING REMARKS
FEET) by owsye 0
Concrete & Asphalt
- y %////j h . & —\5 inches of concrete, underlain by 1 inch asphait
i 1.5 i %/% _ | Well-graded GRAVEL with sand (fill)
W ~ GwW brown, borderline sand with gravel, fine to coarse sand,
T ///// 7 I~ fine gravel, subrounded to angular, dense, dry to moist, no
| ] W i N i | odor or iridescent sheen
25 )
L 5 7//// - - Poorly graded SAND
7/////// brown, fine sand, dense to very dense, moist, no odor or
B W ] I~ iridescent sheen
_
B ] n i
. W i I From 8.5' bgs, increasing moisture
. _
W From 11' bgs, increasing moisture
W From 12'-14’ bgs, trace fine gravel, subrounded to
- 8 7//// . - subangular
i ’ ] ;;-%%%%%Zé ) | From14'b t
. - 7 M i rom gs, we
NOTES

1. bgs = below ground surface
2. No petroleum-like odor or iridescent sheen observed in borehole.

F-40.1
(6-87) (3-88) (8-90)

SHEeT __ 1

oF _1




KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

Boring Log Kennedy/Jenks Consultants
BORING LOCATION
In Maintenance Bld., 29' E & 6' S of NW corner of bid. Boring Name T-9
DRILLING COMPANY DRILLER
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
D|rect PUSh 2" Project Number 109601 000
ISOLATION CASING FROM TO FT.
N/A N/A N/A ELEVATION AND DATUM TOTAL DEPTH
BLANK C';{IS/IRG FROM T N/A FT- [DATE sTARTED DATE clfnﬁl?ﬁg :
N/A / »
SLOTTED CASING FROM TO FT. 5/,20/ 10 5/20/10
N/A T N/A N/A INITIAL WATER DEPTH (FT)
SIZE AND T/YPF:E OF FILTER PACK FROM TO N FT. 5GGED BJ4'5
N N/A /A
SEAL FROM TO FT. M. Padber,
3/8" bentonite chips 0 15 SAMPLING METHODS WELL COMPLETION
GROUT FROM To FT. | 3' x 2" acetate liner 0O SURFACE HOUSING
N/A N/A 0O STAND PIPE FT.
SAMPLES
BACKFILL DETAILS
Tvpe  RECOV PENETR | TEE) | SAMPLE NUMBER urvoLoay | USCS SAMPLE DESCRIPTION AND DRILLING REMARKS
( ) BLOWS/6"
/ [ M | Concrete & Asphalt
B 15 b / . 5 - \5 inches of concrete, underlain by 1 inch asphalt
B : i /// c, | Well-graded GRAVEL with sand (fill)
/ A Gw brown, fine to coarse sand, fine gravel, subrounded to
. / 5 I~ angular, medium dense, dry to moist, no odor or iridescent
| | / . sheen
3 / o Poorly graded SAND
B 5+ // ™ brown, fine sand, dense to very dense, moist, no odor or
_| / | iridescent sheen
| 05 / I
/ SP
N 10 / L
1 /
] / | From12' bgs, increasing moisture
5 %
= - T-9-14 // -
15- Z From 14.5' bgs, very moist to wet
NOTES

at bottom of sample.

1. bgs = below ground surface ‘
2. From 6'-9' bgs, tried heavier-weight drill tip, but only got approximately 6" recovery
all slough (similar to fill material above) except approximately 0.5" of brown sand

3. Exact soil depths from last sample run (12'-15' bgs) difficult to determine due to
pushing & slough on the 6'-9' bgs and 9'-12' bgs sample runs. Final run was
pushed to 15' bgs total depth.

4. No petroleum-like odor or iridescent sheen observed in borehole.

F-40.1
(6-87) (3-88) (8-90)

SHEET _ 1  oF _ 1




Boring Log

Kennedy/Jenks Consultants

KJ PNW 1096010.00BORINGS.GPJ KJ PNW.GDT 8/31/10

BORING LOCATION
In Maintenance Bld., 38' E & 16' S of NW corner of bid. Boring Name T-10
DRILLING COMPANY DRILLER
Cascade Marcus Johnson | project Name BNSF Wishram
DRILLING METHOD(S) DRILL BIT(S) SIZE
Direct Push 2" Project Number 1096010.00
ISOLATION CASING FROM TO FT.
N/A N/A ELEVATION AND DATUM TOTAL DEPTH
BLANK C?\IS/IRG FROM N/A o N/A FT- DATE STARTED DATE C'(I)T\‘A‘:.gEggs
SLOTTED CASING FROM o — 5/20/10 5/20M10
N/A N/A INITIAL WATER DEPTH (FT)
SIZE AND TYPE OF FILTER PACK FROM N/A TO NA FT. aan BJ 1.0
SEAL FROM T0 FT. M. Padber
3/8" bentonite chips 0 14.5 SAMPLING METHODS WELL COMPLETION
GROUT FROM TO FT.| 3' x 2" acetate liner 0 SURFACE HOUSING
N/A N/A O STAND PIPE FT.
TYPE SA%A%;T\? PENCTR | (Rt | SAMPLE NUMBER BACKFILL DETAILS umotoay | YSCS SAMPLE DESCRIPTION AND DRILLING REMARKS
BLOWS/S]
y
i 7 %% - \g?::r::;eof concrete
2 15 . %% - ° | Poorly graded GRAVEL with sand (fill)
W { GP brown, fine to medium sand, little coarse sand, fine gravel,
7 //////; 7 o r subroun_d_ed to angular, medium dense, dry to moist, no
B i V///% i . odor or iridescent sheen
2 %////% ' Poorly graded SAND
B 57 %//% 7 I~ brown, fine sand, dense, moist, no odor or iridescent
_ %/% _ | sheen .
_ P
3 N
i | t-10-115 = ///% i | From 11' bgs, wet
i 0.5 i % | i
NOTES

1. bgs = below ground surface

2. Little recovery on final push (12'-15’ bgs), likely due to a large gravel pushed from
above (slough). Driller noted very hard drilling.

3. No petroleum-like odor or iridescent sheen observed in borehole.

F-40.1
(6-87) (3-88) (8-90) . SHEET _ 1  oF __ 1
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Pace Analytical Services, Inc.

2ce Analytical” a0 sot ey

www.pacelabs.com Seattle, WA 98108
(206)767-5060

May 28, 2010

Galen Davis

BNSF - Kennedy Jenks
32001 32nd Avenue South
Suite 100

Auburn, WA 98001

RE: Project: BNSF Wishram
Pace Project No.: 253766

Dear Galen Davis:

Enclosed are the analytical results for sample(s) received by the laboratory on M ay 24, 2010. The
results relate only to the sam ples included in this report. Results reported herein conform to the
most current NELAC standards, where applicable, unless otherwis e narrated in the body of the
report.

If you have any questions conc erning this report, please feel free to contact me.

Sincerely,
Heidi Geri

heidi.geri@ pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS Page 1 of 25

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..




206 Analytical”
www.pacelabs.com
Project: BNSF Wishram

Pace Project No.: 253766

Pace Analytical Services, Inc.
940 South Harney
Seattle, WA 98108

(206)767-5060

CERTIFICATIONS

Washington Certification IDs
940 South Harney Street Seattle, WA 98108
Washington Certification #: C1229
Oregon Certification #: WA200007
Alaska CS Certification #: UST-025

California Certification #: 01153CA

Alaska Drinking Water Micro Certification #: WA01230
Alaska Drinking Water VOC Certification #: WA01-09
Florida/NELAP Certification #: E87617

REPORT OF LABORATORY ANALYSIS ' Page 2 of 25

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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® Pace Analytical Services, Inc.
ace A naM ical 940 South Harney
www.pacelabs.com Seattle, WA 98108
(206)767-5060
SAMPLE ANALYTE COUNT
Project: BNSF Wishram
Pace Project No.: 253766
Analytes
Lab ID Sample ID Method Analysts Reported Laboratory
253766001 Trip Blank NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
253766002 T-1-12 NWTPH-Dx ERB PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 cCc 1 PASI-S
253766003 T-2-11 NWTPH-Dx ERB PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 cCc 1 PASI-S
253766004 T-3-12 NWTPH-Dx ERB 4 PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 CcC 1 PASI-S
253766005 T-4-13.5 NWTPH-Dx ERB 4 PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 cC PASI-S
253766006 T-5-14.5 NWTPH-Dx ERB PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 cC 1 PASI-S
253766007 T-6-10.5 NWTPH-Dx ERB PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 cCc 1 PASI-S
253766008 T-7-12 NWTPH-Dx ERB 4 PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 CC 1 PASI-S
253766009 T-8-11 NWTPH-Dx ERB PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 CC 1 PASI-S
253766010 T-9-14 NWTPH-Dx ERB PASI-S
NWTPH-Gx LPM PASI-S
EPA 8260 LNH 10 PASI-S
REPORT OF LABORATORY ANALYSIS Page 3 of 25

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..




Pace Analytical Services, Inc.

. ®
2ce Ana[y[[ca[ 940 South Hamey
wvew. pacelabs.com Seattle, WA 98108
(206)767-5060
SAMPLE ANALYTE COUNT
Project: BNSF Wishram
Pace Project No.: 253766
Analytes
Lab ID Sample ID Method Analysts Reported  Laboratory
ASTM D2974-87 cc 1 PASI-S
253766011 T-10-11.5 NWTPH-Dx ERB 4 PASI-S
NWTPH-Gx LPM 3 PASI-S
EPA 8260 LNH 10 PASI-S
ASTM D2974-87 cC 1 PASI-S
REPORT OF LABORATORY ANALYSIS Page 4 of 25

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..




2ce Analytical”

www.pacelabs.com

PROJECT NARRATIVE

Project: BNSF Wishram
Pace Project No.: 253766

Pace Analytical Services, Inc.

940 South Harney
Seattle, WA 98108

(206)767-5060

Method: NWTPH-Dx
Description: NWTPH-Dx GCS SG
Client: BNSF - Kennedy Jenks
Date: May 28, 2010

General Information:
10 samples were analyzed for NWTPH-Dx. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 3546 with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration: :
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, inc..

Page 5 of 25



2ce Analytical”

www.pacelabs.com

PROJECT NARRATIVE

Project: BNSF Wishram
Pace Project No.: 253766

Pace Analytical Services, Inc.

940 South Harney
Seattle, WA 98108

(206)767-5060

Method: NWTPH-Gx
Description: NWTPH-Gx GCV
Client: BNSF - Kennedy Jenks
Date: May 28, 2010

‘General Information:
11 samples were analyzed for NWTPH-Gx. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with NWTPH-Gx with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration: )
Al criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.
QC Batch: GCV/1546

§2: Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from sample re-
analysis).
» T-2-11 (Lab ID: 253766003)
* 4-Bromofluorobenzene (S)
* T-4-13.5 (Lab ID: 253766005)
+ 4-Bromofluorobenzene (S)

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike: )
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample: .
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 6 of 25



PROJECT NARRATIVE

2ce Analytical”
www.pacelabs.com
Project: BNSF Wishram

Pace Project No.: 253766

Pace Analytical Services, Inc.
940 South Harney
Seattle, WA 98108

(206)767-5060

Method:  NWTPH-Gx
Description: NWTPH-Gx GCV
Client: BNSF - Kennedy Jenks
Date: May 28, 2010

Analyte Comments:

QC Batch: GCV/1546

1n: Sample weight exceeded the method recommendation.

*T-4-13.5 (Lab ID: 253766005)
» Gasoline Range Organics

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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206 Analytical”

www.pacelabs.com

PROJECT NARRATIVE

Project: BNSF Wishram
Pace Project No.: 253766

Pace Analytical Services, Inc.
940 South Harney
Seattle, WA 98108

(206)767-5060

Method: EPA 8260
Description: 8260 MSV Medium LL
Client: BNSF - Kennedy Jenks
Date: May 28, 2010

General Information:
11 samples were analyzed for EPA 8260. All samples were received in acceptable condition with any exceptions noted below.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA 5035A/5030B with any exceptions noted below.

QC Batch: MSV/2421
G2: The sample weight in the container did not meet method specifications.
» T-4-13.5 (Lab ID: 253766005)

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank with any exceptions noted below.

Laboratory Control Spike:
All taboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.
Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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ace Analytical”

vrvnw.pacelabs.com

Project:
Pace Project No.:

BNSF Wishram
253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Harney
Seattle, WA 98108

(208)767-5060

Sample: Trip Blank

Lab ID: 253766001

Results reported on a "wet-weight” basis

Collected: 05/20/1009:52 Received: 05/24/1008:15 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
NWTPH-Gx GCV Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx
Gasoline Range Organics ND ma/kg 5.0 1 05/24/10 10:00 05/24/10 22:05
a,a,a-Trifluorotoluene (S) 103 % 50-150 1 05/24/10 10:00 05/24/10 22:05 98-08-8
4-Bromofluorobenzene (S) 99 % 50-150 1 05/24/10 10:00 05/24/10 22:05 460-00-4
8260 MSV Medium LL Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B
Benzene ND ugrkg 20.0 1 05/25/10 09:50 05/25/10 11:53 71-43-2
Ethylbenzene ND ug/kg 25.0 1 05/25/10 09:50 05/25/10 11:53 100-41-4
Toluene ND ug/kg 25.0 1 05/25/10 09:50 05/25/10 11:53 108-88-3
Xylene (Total) ND ug/kg 75.0 1 05/25/10 08:50 05/25/10 11:53 1330-20-7
m&p-Xylene ND ug/kg 50.0 1 05/25/10 09:50 05/25/10 11:53 179601-23-1
o-Xylene ND ug/kg 25.0 1 05/25/10 08:50 05/25/10 11:53 95-47-6
Dibromofluoromethane (S) 100 % 60-140 1 05/25/10 09:50 05/25/10 11:53 1868-53-7
Toluene-d8 (S) 104 % 60-140 1 05/25/10 08:50 05/25/10 11:53 2037-26-5
4-Bromofluorobenzene (S) 100 % 60-140 1 05/25/10 09:50 05/25/10 11:53 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 11:53 17060-07-0
Date: 05/28/2010 03:25 PM REPORT OF LABORATORY ANALYSIS Page 9 of 25

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..




Pace Analytical Services, Inc.

. 2
309/4”3/}/{7 Cal 940 South Harney
www.pacelabs.com Seattle, WA 98108
(206)767-5060
ANALYTICAL RESULTS
Project: BNSF Wishram
Pace Project No.: 253766
Sample: T-1-12 Lab ID: 253766002 Collected: 05/20/10 09:52 Received: 05/24/1008:15 Matrix: Solid

Results reported on a "dry-weight” basis

Parameters

Results Units

Report Limit

DF

Prepared

Analyzed

CAS No. Qual

NWTPH-Dx GCS SG

Diesel Range SG
Motor Oil Range SG
n-Octacosane (S) SG
o-Terphenyl (S) SG

NWTPH-Gx GCV

Gasoline Range Organics
a,a,a-Trifluorotoluene (S)
4-Bromofluorobenzene (S)

8260 MSV Medium LL

Benzene

Ethylbenzene

Toluene

Xylene (Total)
mé&p-Xylene

o-Xylene
Dibromofluoromethane (S)
Toluene-d8 (S)
4-Bromofluorobenzene (S)
1,2-Dichloroethane-d4 (S)

Percent Moisture

Percent Moisture

Date: 05/28/2010 03:25 PM

Analytical Method: NWTPH-Dx Preparation Method: EPA 3546

545 mg/kg
ND mg/kg
85 %
84 %

249
99.6
50-150
50-150

A A A a

05/24/10 16:30
05/24/10 16:30
05/24/10 16:30
05/24/10 16:30

Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx

62.7 mg/kg
100 %
108 %

6.3
50-150
50-150

1
1
1

05/24/10 10:00
05/24/10 10:00
05/24/10 10:00

Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B

ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
100 %
104 %
100 %
102 %

Analytical Method: ASTM D2974-87

20.9 %

253
316
316
94.7
63.1
31.6
60-140
60-140
60-140
60-140

0.10

I QT G QU (U G Gy

05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

05/26/10 19:59
05/26/10 19:59
05/26/10 19:59
05/26/10 19:59

05/24/10 22:29
05/24/10 22:29
05/24/10 22:29

05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10
05/25/10 14:10

05/24/10 14:44

64742-65-0
630-02-4
84-15-1

98-08-8
460-00-4

71-43-2
100-41-4
108-88-3
1330-20-7
179601-23-1
95-47-6
1868-53-7
2037-26-5
460-00-4
17060-07-0

Page 10 of 25



Pace Analytical Services, Inc.

. ®
aCEAnaM[cal 940 South Hamey
www.pacelabs.com Seattle, WA 98108
(206)767-5060
ANALYTICAL RESULTS
Projéct: BNSF Wishram
Pace Project No.: 253766
Sample: T-2-11 Lab ID: 253766003 Collected: 05/20/10 10:08 Received: 05/24/1008:15 Matrix: Solid

Results reported on a "dry-weight” basis

Parameters Resuilts Units Report Limit DF Prepared Analyzed CAS No. Qual
NWTPH-Dx GCS SG Analytical Method: NWTPH-Dx Preparation Method: EPA 3546
Diesel Range SG 314 mg/kg 23.0 1 05/24/10 16:30 05/26/10 20:31
Motor Oil Range SG ND mg/kg 91.9 1 05/24/10 16:30 05/26/10 20:31 64742-65-0
n-Octacosane (S) SG 85 % 50-150 1 05/24/10 16:30 05/26/1020:31 630-02-4
o-Terphenyl (S) SG 86 % 50-150 1 05/24/10 16:30 05/26/1020:31 84-15-1
NWTPH-Gx GCV Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx
Gasoline Range Organics 161 mg/kg 6.3 1 05/24/10 10:00 05/24/1023:18
a,a,a-Trifluorotoluene (S) 96 % 50-150 1 05/24/10 10:00 05/24/1023:18 98-08-8
4-Bromofluorobenzene (S) 175 % 50-150 1 05/24/10 10:00 05/24/1023:18 460-00-4 82
8260 MSV Medium LL Analytical Method: EPA 8260 Preparation Method: EPA 5035A/50308
Benzene ND ug/kg 253 1 05/25/10 09:50 05/25/1014:34 71-43-2
Ethylbenzene ND ug/kg 316 1 05/25/10 09:50 05/25/10 14:34 100-41-4
Toluene ND ug/kg 316 1 05/25/10 09:50 05/25/10 14:34 108-88-3
Xylene (Total) ND ug/kg 94.9 1 05/25/10 09:50 05/25/10 14:34 1330-20-7
m&p-Xylene ND ug/kg 63.3 1 05/25/10 09:50 05/25/10 14:34 179601-23-1
o-Xylene ND ug/kg 316 1 05/25/10 09:50 05/25/10 14:34 95-47-6
Dibromofluoromethane (S) 98 % 60-140 1 05/25/10 09:50 05/25/10 14:34 1868-53-7
Toluene-d8 (S) 103 % 60-140 1 05/25/10 09:50 05/25/10 14:34 2037-26-5
4-Bromofluorobenzene (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 14:34 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 14:34 17060-07-0
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 18.2 % 0.10 1 05/24/10 14:55

Date: 05/28/2010 03:25 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 11 of 25



208 Analytical”

www.pacelabs.com

Project:
Pace Project No.:

BNSF Wishram
253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Hamney
Seattle, WA 98108

(206)767-5060

Sample: T-3-12

Lab ID: 253766004

Results reported on a “dry-weight” basis

Collected: 05/20/1010:28 Received: 05/24/1008:15 Matrix: Solid

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
NWTPH-Dx GCS SG Analytical Method: NWTPH-Dx Preparation Method: EPA 3546
Diesel Range SG 314 mg/kg 24.3 1 05/24/10 16:30 05/26/10 20:47
Motor Oil Range SG ND mg/kg 97.3 1 05/24/10 16:30 05/26/10 20:47 64742-65-0
n-Octacosane (S) SG 88 % 50-150 1 05/24/10 16:30 05/26/10 20:47 630-02-4
o-Terphenyl (S) SG 87 % 50-150 1 05/24/10 16:30 05/26/10 20:47 84-15-1
NWTPH-Gx GCV Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx
Gasoline Range Organics 67.7 mg/kg 57 1 05/24/10 10:00 05/24/10 23:43
a,a,a-Trifluorotoluene (S) 105 % 50-150 1 05/24/10 10:00 05/24/10 23:43 98-08-8
4-Bromofluorobenzene (S) 125 % 50-150 1 05/24/10 10:00 05/24/10 23:43 460-00-4
8260 MSV Medium LL Analytical Method: EPA 8260 Preparation Method: EPA 5035A/50308
Benzene ND ug/kg 22.8 1 05/25/10 09:50 05/25/10 14:57 71-43-2
Ethylbenzene ND ug/kg 28.4 1 05/25/10 09:50 05/25/10 14:57 100-41-4
Toluene ND ug/kg 28.4 1 05/25/10 09:50 05/25/10 14:57 108-88-3
Xylene (Total) ND ug/kg 85.3 1 05/25/10 09:50 05/25/10 14:57 1330-20-7
m&p-Xylene ND ug/kg 56.9 1 05/25/10 09:50 05/25/10 14:57 179601-23-1
o-Xylene ND ug/kg 28.4 1 05/25/10 09:50 05/25/10 14:57 95-47-6
Dibromofluoromethane (S) 100 % 60-140 1 05/25/10 09:50 05/25/10 14:57 1868-53-7
Toluene-d8 (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 14:57 2037-26-5
4-Bromofluorobenzene (S) 100 % 60-140 1 05/25/10 09:50 05/25/10 14:57 460-00-4
1,2-Dichloroethane-d4 (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 14:57 17060-07-0
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 18.6 % 0.10 1 05/24/10 14:56

Date: 05/28/2010 03:25 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 12 of 25



208 Analytical”

www.pacelabs.com

Project:
Pace Project No.:

BNSF Wishram
253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Hamey
Seattle, WA 98108

(206)767-5060

Sample: T-4-13.5

Lab ID: 253766005

Results reported on a "dry-weight” basis

Parameters

Results Units

Report Limit

DF

Prepared

Analyzed

Collected: 05/20/10 11:00 Received: 05/24/1008:15 Matrix: Solid

CAS No. Qual

NWTPH-Dx GCS SG

Diesel Range SG
Motor Qil Range SG
n-Octacosane (S) SG
o-Terphenyl (S) SG

NWTPH-Gx GCV

Gasoline Range Organics
a,a,a-Trifluorotoluene (S)
4-Bromofluorobenzene (S)

8260 MSV Medium LL

Benzene

Ethylbenzene

Toluene

Xylene (Total)
m&p-Xylene

o-Xylene
Dibromofluoromethane (S)
Toluene-d8 (S)
4-Bromofluorcbenzene (S)
1,2-Dichloroethane-d4 (S)

Percent Moisture

Percent Moisture

Date: 05/28/2010 03:25 PM

Analytical Method: NWTPH-Dx Preparation Method: EPA 3546

683 mg/kg
ND mg/kg
87 %

84 %

246
98.3
50-150
50-150

JUC G QY

05/24/10 16:30
05/24/10 16:30
05/24/10 16:30
05/24/10 16:30

Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx

210 mg/kg
96 %
205 %

5.2
50-150
50-150

1
1
1

05/24/10 10:00
05/24/10 10:00
05/24/10 10:00

Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B

ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
102 %
103 %
106 %
105 %

Analytical Method: ASTM D2974-87

21.0 %

21.0
26.2
26.2
786
52.4
26.2
60-140
60-140
60-140
60-140

0.10

G P NPT P U (U (U I i §

05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

05/26/10 21:03
05/26/10 21:03
05/26/10 21:03
05/26/10 21:03

05/25/10 00:07
05/25/10 00:07
05/25/10 00:07

05/25/1017:36
05/25/10 17:36
05/25/1017:36
05/25/10 17:36
05/25/1017:36
05/25/10 17:36
05/25/10 17:36
05/25/10 17:36
05/25/10 17:36
05/25/10 17:36

05/24/10 15:34

64742-65-0
630-02-4
84-15-1

in
98-08-8
460-00-4 S2

71-43-2

100-41-4
108-88-3
1330-20-7
179601-23-1
95-47-6
1868-53-7 G2
2037-26-5
460-00-4
17060-07-0

Page 13 of 25



2ce Analytical”

vevrw.pacelabs.com

Project:
Pace Project No.:

BNSF Wishram
253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Harney
Seattle, WA 98108

(206)767-5060

Sample: T-5-14.5

Lab ID: 253766006

Results reported on a "dry-weight"” basis

Parameters

Results Units

Report Limit

DF

Prepared

Analyzed

Collected: 05/20/10 10:45 Received: 05/24/10 08:15 Matrix: Solid

CAS No. Qual

NWTPH-Dx GCS SG

Diesel Range SG
Motor Oil Range SG
n-Octacosane (S) SG
o-Terphenyl (S) SG

NWTPH-Gx GCV

Gasoline Range Organics
a,a,a-Trifluorotoluene (S)
4-Bromofluorobenzene (S)

8260 MSV Medium LL

Benzene

Ethylbenzene

Toluene

Xylene (Total)
mé&p-Xylene

o-Xylene
Dibromofluoromethane (S)
Toluene-d8 (S)
4-Bromofluorobenzene (S)
1,2-Dichloroethane-d4 (S)

Percent Moisture

Percent Moisture

Date: 05/28/2010 03:25 PM

Analytical Method: NWTPH-Dx Preparation Method: EPA 3546

ND mg/kg
ND mg/kg
83 %
85 %

249
99.7
50-150
50-150

= A A

05/24/10 16:30
05/24/10 16:30
05/24/10 16:30
05/24/10 16:30

Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx

ND mg’kg
100 %
94 %

6.2
50-150
50-150

1
1
1

05/24/10 10:00
05/24/10 10:00
05/24/10 10:00

Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B

ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
100 %
104 %
99 %
104 %

Analytical Method: ASTM D2974-87

21.2 %

24.8
31.0
31.0
93.0
62.0
31.0
60-140
60-140
60-140
60-140

0.10

A A A A A a A aaa

05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

05/26/1021:19
05/26/10 21:19
05/26/1021:19
05/26/10 21:19

05/25/10 00:31
05/25/10 00:31
05/25/10 00:31

05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20
05/25/10 15:20

05/24/10 15:51

64742-65-0
630-02-4
84-15-1

98-08-8
460-00-4

71-43-2
100-41-4
108-88-3
1330-20-7
179601-23-1
95-47-6
1868-53-7
2037-26-5
460-00-4
17060-07-0

Page 14 of 25



2ce Analytical”

www.pacelabs.com

Project:
Pace Project No.:

BNSF Wishram
253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Harey
Seattle, WA 98108

(206)767-5060

Sample: T-6-10.5

Lab ID: 253766007

Results reported on a "dry-weight” basis

Parameters

Results Units

Report Limit

DF

Prepared

Analyzed

Collected: 05/20/10 11:17 Received: 05/24/1008:15 Matrix: Solid

CAS No. Qual

NWTPH-Dx GCS SG

Diesel Range SG
Motor Oil Range SG
n-Octacosane (S) SG
o-Terphenyl (S) SG

NWTPH-Gx GCV

Gasoline Range Organics
a,a,a-Trifluorotoluene (S)
4-Bromofluorobenzene (S)

8260 MSV Medium L1

Benzene

Ethylbenzene

Toluene

Xylene (Total)
mé&p-Xylene

o-Xylene
Dibromofluoromethane (S)
Toluene-d8 (S)
4-Bromofluorobenzene (S)
1,2-Dichloroethane-d4 (S)

Percent Moisture

Percent Moisture

Date: 05/28/2010 03:25 PM

Analytical Method: NWTPH-Dx Preparation Method: EPA 3546

ND mg/kg
ND mg/kg
78 %
86 %

245
97.8
50-150
50-150

_a A A A

05/24/10 16:30
05/24/10 16:30
05/24/10 16:30
05/24/10 16:30

Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx

8.1 mg/kg
96 %
91 %

6.8
50-150
50-150

1
1
1

05/24/10 10:00
05/24/10 10:00
05/24/10 10:00

Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B

ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
101 %
103 %
98 %
103 %

Analytical Method: ASTM D2974-87

21.0 %

27.3
34.2
34.2
102
68.3
34.2
60-140
60-140
60-140
60-140

0.10

R T U U I (U (P G Y

05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

05/26/10 21:35
05/26/10 21:35
05/26/10 21:35
05/26/10 21:35

05/25/10 00:56
05/25/10 00:56
05/25/10 00:56

05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43
05/25/10 15:43

05/24/10 15:57

64742-65-0
630-02-4
84-15-1

98-08-8
460-00-4

71-43-2
100-41-4
108-88-3
1330-20-7
179601-23-1
95-47-6
1868-53-7
2037-26-5
460-00-4
17060-07-0

Page 15 of 25



208 Analytical”

www.pacelabs.com

Project:
Pace Project No.:

BNSF Wishram
253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Harmey
Seattle, WA 98108

(206)767-5060

Sample: T-7-12

Lab ID: 253766008

Results reported on a "dry-weight"” basis

Parameters

Resuits Units

Report Limit

DF

Prepared

Analyzed

Collected: 05/20/10 11:34 Received: 05/24/1008:15 Matrix: Solid

CAS No. Qual

NWTPH-Dx GCS SG

Diesel Range SG
Motor QOil Range SG
n-Octacosane (S) SG
o-Terpheny! (S) SG

NWTPH-Gx GCV

Gasoline Range Organics
a,a,a-Trifluorotoluene (S)
4-Bromofluorobenzene (S)

8260 MSV Medium LL

Benzene

Ethylbenzene

Toluene

Xylene (Total)
mé&p-Xylene

o-Xylene
Dibromofluoromethane (S)
Toluene-d8 (S)
4-Bromofluorobenzene (S)
1,2-Dichloroethane-d4 (S)

Percent Moisture

Percent Moisture

Date: 05/28/2010 03:25 PM

Analytical Method: NWTPH-Dx Preparation Method: EPA 3546

ND mg/kg
ND mg/kg
81 %
88 %

245
98.1
50-150
50-150

= A A a

05/24/10 16:30
05/24/10 16:30
05/24/10 16:30
05/24/10 16:30

Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx

ND mg/kg
101 %
91 %

5.9
50-150
50-150

1
1
1

05/24/10 10:00
05/24/10 10:00
05/24/10 10:00

Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B

ND ug/kg
ND ug/kg
ND ug/kg
ND ugrkg
ND ug/kg
ND ug/kg
100 %
104 %
99 %
101 %

235
294
294
88.2
58.8
294
60-140
60-140
60-140
60-140

Analytical Method: ASTM D2974-87

18.9 %

0.10

G G QUL QI QT G Y'Y

05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

<

S e e
nelac:
g 12

W ACCo,
2,
T,

05/26/10 21:51
05/26/10 21:51
05/26/10 21:51
05/26/10 21:51

05/25/10 01:45
05/25/10 01:45
05/25/10 01:45

05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05
05/25/10 16:05

05/24/10 16:03

64742-65-0
630-02-4
84-15-1

98-08-8
460-00-4

71-43-2
100-41-4
108-88-3
1330-20-7
179601-23-1
95-47-6
1868-53-7
2037-26-5
460-00-4
17060-07-0

Page 16 of 25



Pace Analytical Services, Inc.

. ®
aCEAnaM,Ca/ 940 South Harney
www.pacelabs.com Seattle, WA 98108
(206)767-5060
ANALYTICAL RESULTS
Project: BNSF Wishram
Pace Project No.: 253766
Sample: T-8-11 Lab ID: 253766009 Collected: 05/20/10 16:45 Received: 05/24/1008:15 Matrix: Solid

Results reported on a "dry-weight” basis

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
NWTPH-Dx GCS SG Analytical Method: NWTPH-Dx Preparation Method: EPA 3546
Diesel Range SG ND mg/kg 204 1 05/24/1016:30 05/26/10 22:08
Motor Oil Range SG ND mg/kg 81.6 1 05/24/10 16:30 05/26/10 22:08 64742-65-0
n-Octacosane (S) SG 91 %- 50-150 1 05/24/10 16:30 05/26/10 22:08 630-02-4
o-Terphenyl (S) SG 94 % 50-150 1 05/24/10 16:30 05/26/1022:08 84-15-1
‘NWTPH-Gx GCV Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx
Gasoline Range Organics ND mg/kg 5.4 1 05/24/10 10:00 05/25/10 02:09
a,a,a-Trifluorotoluene (S) 102 % 50-150 1 05/24/10 10:00 05/25/10 02:09 98-08-8
4-Bromofluorobenzene (S) 96 % 50-150 1 05/24/10 10:00 05/25/10 02:09 460-00-4
8260 MSV Medium LL Analytical Method: EPA 8260 Preparation Method: EPA 5035A/50308
Benzene ND ug/kg 21.7 1 05/25/10 09:50 05/25/10 16:28 71-43-2
Ethylbenzene ND ugrkg 271 1 05/25/10 09:50 05/25/10 16:28 100-41-4
Toluene ND ug/kg 271 1 05/25/10 09:50 05/25/10 16:28 108-88-3
Xylene (Total) ND ug/kg 81.4 1 05/25/10 09:50 05/25/10 16:28 1330-20-7
m&p-Xylene ND ug/kg 54.3 1 05/25/10 09:50 05/25/10 16:28 179601-23-1
o-Xylene ND ug/kg 271 1 05/25/10 09:50 05/25/10 16:28 95-47-6
Dibromofluoromethane (S) 99 % 60-140 1 05/25/10 09:50 05/25/10 16:28 1868-53-7
Toluene-d8 (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 16:28 2037-26-5
4-Bromofluorobenzene (S) 99 % 60-140 1 05/25/10 09:50 05/25/10 16:28 460-00-4
1,2-Dichloroethane-d4 (S) 102 % 60-140 1 05/25/10 09:50 05/25/10 16:28 17060-07-0
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 9.7 % 0.10 1 05/24/10 16:14

Date: 05/28/2010 03:25 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

Page 17 of 25



Pace Analytical Services, Inc.

. ®
QCBAHRMICHI 940 South Harney
wiwpacelabs.com Seattle, WA 88108
(206)767-5060
ANALYTICAL RESULTS
Project: BNSF Wishram
Pace Project No.: 253766
Sample: T-9-14 Lab ID: 253766010 Collected: 05/20/10 16:06 Received: 05/24/1008:15 Matrix: Solid

Results reported on a "dry-weight” basis

Parameters Results Units Report Limit DF Prepared Analyzed CAS No. Qual
NWTPH-Dx GCS SG Analytical Method: NWTPH-Dx Preparation Method: EPA 3546
Diesel Range SG ND mg/kg 21.9 1 05/24/10 16:30 05/26/10 22:55
Motor Oil Range SG ND mg/kg 87.4 1 05/24/10 16:30 05/26/10 22:55 64742-65-0
n-Octacosane (S) SG 88 % 50-150 1 05/24/10 16:30 05/26/10 22:55 630-02-4
o-Terphenyl (8) SG 92 % 50-150 1 05/24/10 16:30 05/26/10 22:55 84-15-1
NWTPH-Gx GCV Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx
Gasoline Range Organics ND mg/kg 6.3 1 05/24/10 10:00 05/25/10 02:34
a,a,a-Trifluorotoluene (S) 99 % 50-150 1 05/24/10 10:00 05/25/10 02:34 98-08-8
4-Bromofluorobenzene (S) 94 % 50-150 1 05/24/10 10:00 05/25/10 02:34 460-00-4
8260 MSV Medium LL Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B
Benzene ND ug/kg 25.3 1 05/25/10 09:50 05/25/10 16:51 71-43-2
Ethylbenzene ND ug/kg 31.6 1 05/25/10 09:50 05/25/10 16:51 100-41-4
Toluene ND ug/kg 31.6 1 05/25/10 09:50 05/25/10 16:51 108-88-3
Xylene (Total) ND ug/kg 947 1 05/25/10 09:50 05/25/10 16:51 1330-20-7
mé&p-Xylene ND ug/kg 63.1 1 05/25/10 09:50 05/25/10 16:51 179601-23-1
o-Xylene ND ug/kg 31.6 1 05/25/10 09:50 05/25/10 16:51 95-47-6
Dibromofluoromethane (S) 99 % 60-140 1 05/25/10 09:50 05/25/10 16:51 1868-53-7
Toluene-d8 (S) 104 % 60-140 1 05/25/10 09:50 05/25/10 16:51 2037-26-5
4-Bromofluorobenzene (S) 98 % 60-140 1 05/25/10 09:50 05/25/1016:51 460-00-4
1,2-Dichloroethane-d4 (S) 103 % 60-140 1 05/25/10 09:50 05/25/1016:51 17060-07-0
Percent Moisture Analytical Method: ASTM D2974-87
Percent Moisture 10.5 % 0.10 1 05/24/10 16:18

Date: 05/28/2010 03:25 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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208 Analytical”

www.paceiabs.com

Project:

BNSF Wishram
Pace Project No.: 253766

ANALYTICAL RESULTS

Pace Analytical Services, Inc.

940 South Harney
Seattle, WA 98108

(206)767-5060

Sample: T-10-11.5

Lab ID: 253766011

Results reported on a "dry-weight” basis

Parameters

Results Units

Report Limit

DF

Prepared

Analyzed

Collected: 05/20/10 14:43 Received: 05/24/10 08:15 Matrix: Solid

CAS No. Qual

NWTPH-Dx GCS SG

Diesel Range SG
Motor Oil Range SG
n-Octacosane (S) SG
o-Terphenyl (8) SG

NWTPH-Gx GCV

Gasoline Range Organics
a,a,a-Trifluorotoluene (S)
4-Bromofluorcbenzene (S)

8260 MSV Medium LL

Benzene

Ethylbenzene

Toluene

Xylene (Total)
mé&p-Xylene

o-Xylene
Dibromofluoromethane (S)
Toluene-d8 (S)
4-Bromofluorobenzene (S)
1,2-Dichloroethane-d4 (S)

Percent Moisture

Percent Moisture

Date: 05/28/2010 03:25 PM

Analytical Method: NWTPH-Dx Preparation Method: EPA 3546

ND mg/kg
ND mg/kg
82 %
83 %

24.8
99.3
50-150
50-150

- a A a

05/24/10 16:30
05/24/10 16:30
05/24/10 16:30
05/24/10 16:30

Analytical Method: NWTPH-Gx Preparation Method: NWTPH-Gx

ND mg/kg
98 %
93 %

6.1
50-150
50-150

1
1
1

05/24/10 10:00
05/24/10 10:00
05/24/10 10:00

Analytical Method: EPA 8260 Preparation Method: EPA 5035A/5030B

ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
ND ug/kg
100 %
104 %
99 %
103 %

Analytical Method: ASTM D2974-87

20.5 %

24.2
30.3
30.3
90.9
60.6
30.3
60-140
60-140
60-140
60-140

0.10

G T U QU G QT G G Y

05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50
05/25/10 09:50

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..

05/26/10 23:11
05/26/10 23:11
05/26/10 23:11
05/26/10 23:11

05/25/10 02:59

05/25/10 02:59
05/25/10 02:59

05/25/1017:13
05/25/1017:13
05/25/1017:13
05/25/1017:13
05/25/1017:13
05/25/10 17:13
05/25/10 17:13
05/25/10 17:13
05/25/10 17:13
05/25/10 17:13

05/24/10 16:23

64742-65-0
630-02-4
84-15-1

98-08-8
460-00-4

71-43-2
100-41-4
108-88-3
1330-20-7
179601-23-1
95-47-6
1868-53-7
2037-26-5
460-00-4
17060-07-0

Page 19 of 25



Pace Analytical Services, Inc.

206 Analytical” 0 oot ey

Seattle, WA 98108

www.pacelabs.com
(206)767-5060
QUALITY CONTROL DATA
Project: BNSF Wishram
Pace Project No.: 253766
QC Batch: OEXT/2211 Analysis Method: NWTPH-Dx
QC Batch Method:  EPA 3546 Analysis Description: NWTPH-Dx GCS
Associated Lab Samples: 253766002, 253766003, 2563766004, 253766005, 253766006, 253766007, 253766008, 253766009, 253766010,
253766011
METHOD BLANK: 28451 Matrix: Solid
Associated Lab Samples: 253766002, 253766003, 253766004, 253766005, 253766006, 253766007, 253766008, 253766009, 253766010,
253766011
Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Diesel Range SG mg/kg ND 20.0 05/26/10 18:54
" Motor Oil Range SG mg/kg ND 80.0 05/26/10 18:54
n-Octacosane (S) SG % 91 50-150 05/26/10 18:54
o-Terphenyl (S) SG % 89 50-150 05/26/10 18:54
LABORATORY CONTROL SAMPLE: 28452
Spike LCS LCS % Rec
Parameter Units Conc. Result % Rec Limits Qualifiers
Diesel Range SG mg/kg 500 435 87 56-124
Motor Oil Range SG mg/kg 500 460 92 50-150
n-Octacosane (S) SG % 85 50-150
o-Terphenyl (S) SG % 85 50-150
SAMPLE DUPLICATE: 28453
253766002 Dup
Parameter Units Result Result RPD Qualifiers
Diesel Range SG mg/kg : 545 497 9
Motor Oil Range SG mg/kg ND ND
n-Octacosane (S) SG % 85 87 .8
o-Terphenyl (S) SG % 84 84 3
Date: 05/28/2010 03:25 PM REPORT OF LABORATORY ANALYSIS Page 20 of 25

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..




Pace Analytical Services, Inc.

) ®
aceAnalytical 940 South Hamey
www.pacelabs.com Seattle, WA 98108
(206)767-5060
QUALITY CONTROL DATA
Project: BNSF Wishram
Pace Project No.: 253766
QC Batch: GCV/1546 Analysis Method: NWTPH-Gx
QC Batch Method:  NWTPH-Gx Analysis Description: NWTPH-Gx Solid GCV

253766001, 253766002, 253766003, 253766004, 253766005, 253766006, 253766007, 253766008, 253766009,
253766010, 253766011

Associated Lab Samples:

METHOD BLANK: 28246

Associated Lab Samples:

Matrix: Solid

253766001, 253766002, 253766003, 253766004, 253766005, 253766006, 253766007, 253766008, 253766009,
253766010, 253766011

Blank Reporting

Parameter Units Result Limit Analyzed Qualifiers
Gasoline Range Organics mg/kg ND 5.0 05/24/1014:46
4-Bromofluorobenzene (S) % 93 50-150 05/24/10 14:46
a,a,a-Trifluorotoluene (S) % 101 50-150 05/24/10 14:46
LABORATORY CONTROL SAMPLE: 28247

Spike LCS % Rec
" Parameter Units Conc. Result % Rec Limits Qualifiers
Gasoline Range Organics mg/kg 12.5 12.7 101 54-156
4-Bromofluorobenzene (S) % 102 50-150
a,a,a-Trifluorotoluene (S) % 105 50-150
SAMPLE DUPLICATE: 28282
) 253745001 Dup

Parameter Units Result Result RPD Qualifiers
Gasoline Range Organics mag/kg ND 1.2J
4-Bromofluorobenzene (S) % 96 97 1
a,a,a-Trifluorotoluene (S) % 102 103 3
SAMPLE DUPLICATE: 28439

253766002 Dup

Parameter Units Result Result RPD Qualifiers
Gasoline Range Organics mg/kg 62.7 71.0 12
4-Bromofluorobenzene (S) % 108 113 4
a,a,a-Trifluorotoluene (S) % 100 102 2

Date: 05/28/2010 03:25 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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. ® Pace Analytical Services, Inc.
309/4”3/}/['[03/ 940 South Harney
www.pacelabs.com Seattle, WA 98108
(206)767-5060
QUALITY CONTROL DATA
Project: BNSF Wishram
Pace Project No.: 253766
QC Batch: MSV/2421 Analysis Method: EPA 8260
QC Batch Method:  EPA 5035A/50308B Analysis Description: 8260 MSV Medium LL Soil

Associated Lab Samples:

253766001, 253766002, 253766003, 253766004, 253766005, 253766006, 253766007, 253766008, 253766009,
253766010, 253766011

METHOD BLANK: 28499

Associated Lab Samples:

Matrix: Solid

253766001, 253766002, 253766003, 253766004, 253766005, 253766006, 253766007, 253766008, 253766009,
253766010, 253766011

Blank Reporting
Parameter Units Result Limit Analyzed Qualifiers
Benzene ug/kg ND 20.0 05/25/10 11:08
Ethylbenzene ug/kg ND 25.0 05/25/10 11:08
m&p-Xylene ug/kg ND 50.0 05/25/10 11:08
o-Xylene ug/kg ND 25.0 05/25/10 11:08
Toluene ug/kg ND 25.0 05/25/1011:08
Xylene (Total) ug/kg ND 75.0 05/25/10 11:08
1,2-Dichloroethane-d4 (S) % 105 60-140 05/25/10 11:08
4-Bromofluorobenzene (S) % 97 60-140 05/25/10 11:08
Dibromofluoromethane (S) % 103 60-140 05/25/10 11:08
Toluene-d8 (S) % 102 60-140 05/25/10 11:08
LABORATORY CONTROL SAMPLE & LCSD: 28500 28501
Spike LCS LCSD LCS LCSD %Rec Max
Parameter Units Conc. Result Result % Rec % Rec  Limits RPD RPD Qualifiers

Benzene ug/kg 1000 1010 1000 101 100 79-127 1 30
Ethylbenzene ug/kg 1000 986 975 99 98  77-126 1 30
m&p-Xylene ug/kg 2000 2020 1990 101 100  78-120 2 30
o-Xylene ug/kg 1000 1010 1010 101 101 76-123 A 30
Toluene ug/kg 1000 962 963 . 96 96  77-124 2 30
Xylene (Total) ug/kg 3000 3030 3000 101 100  77-127 1 30
1,2-Dichloroethane-d4 (S) % 105 104  60-140
4-Bromofluorobenzene (S) % 102 102  60-140
Dibromofluoromethane (S) % 105 106  60-140

% 102 103  60-140

Toluene-d8 (S)

Date: 05/28/2010 03:25 PM

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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. ® Pace Analytical Services, Inc.
30@ AHBMICHI 940 South Harney
www.pacelabs.com Seattle, WA 98108

(206)767-5060

QUALITY CONTROL DATA
Project: BNSF Wishram
Pace Project No.: 253766
QC Batch: PMST/1217 Analysis Method: ASTM D2974-87
QC Batch Method:  ASTM D2974-87 Analysis Description: Dry Weight/Percent Moisture
Associated Lab Samples: 253766002, 253766003, 253766004, 253766005, 253766006, 253766007, 253766008, 253766009, 253766010,
253766011
SAMPLE DUPLICATE: 28421
253766007 Dup
Parameter Units Result Result RPD Qualifiers
Percent Moisture % 21.0 21.2 .8
Date: 05/28/2010 03:25 PM REPORT OF LABORATORY ANALYSIS Page 23 of 25

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.

306An3Mica/@ ; 940 South Hamey

www.pacelabs.com Seattle, WA 98108
(206)767-5060

QUALIFIERS

Project: BNSF Wishram
Pace Project No.: 253766

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate ‘

RPD - Relative Percent Difference

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for
each analyte is a combined concentration.

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes.

LABORATORIES
PASI-S Pace Analytical Services - Seattle

ANALYTE QUALIFIERS

1n Sample weight exceeded the method recommendation.
G2 The sample weight in the container did not meet method specifications.
s2 Surrogate recovery outside laboratory control limits due to matrix interferences (confirmed by similar results from sample
re-analysis).
Date: 05/28/2010 03:25 PM REPORT OF LABORATORY ANALYSIS Page 24 of 25

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc..




Pace Analytical Services, Inc.

®
aceAnaM’cal 940 South Harney
www.pacelabs.com Seattle, WA 98108
(206)767-5060
QUALITY CONTROL DATA CROSS REFERENCE TABLE
Project: BNSF Wishram
Pace Project No.: 253766
Analytical
Lab ID Sample ID QC Batch Method QC Batch Analytical Method Batch
253766002 T-1-12 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766003 T-2-11 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766004 T-3-12 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766005 T-4-13.5 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766006 T-5-14.5 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766007 T-6-10.5 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766008 T-7-12 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766009 T-8-11 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/M630
253766010 T-9-14 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766011 T-10-11.5 EPA 3546 OEXT/2211  NWTPH-Dx GCSV/1630
253766001 Trip Blank NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766002 T-1-12 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766003 T-2-11 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766004 T-3-12 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766005 T-4-13.5 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766006 T-5-14.5 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766007 T-6-10.5 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766008 T-7-12 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766009 T-8-11 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766010 T-9-14 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766011 T-10-11.5 NWTPH-Gx GCV/1546 NWTPH-Gx GCV/1551
253766001 Trip Blank EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766002 T-1-12 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766003 T-2-11 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766004 T-3-12 EPA 5035A/50308B MSV/2421 EPA 8260 MSV/2430
253766005 T-4-13.5 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766006 T-5-14.5 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766007 T-6-10.5 EPA 5035A/50308B MSV/2421 EPA 8260 MSV/2430
253766008 T-7-12 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766009 T-8-11 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766010 T-9-14 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766011 T-10-11.5 EPA 5035A/50308 MSV/2421 EPA 8260 MSV/2430
253766002 T-1-12 ASTM D2974-87 PMST/1217
253766003 T-2-11 ASTM D2974-87 PMST/1217
253766004 T-3-12 ASTM D2974-87 PMST/1217
253766005 T-4-13.5 ASTM D2974-87 PMST/1217
253766006 T-5-14.5 ASTM D2974-87 PMST/1217
253766007 T-6-10.5 ASTM D2974-87 PMST/1217
253766008 T-7-12 ASTM D2974-87 PMST/1217
253766009 T-8-11 ASTM D2974-87 PMST/1217
253766010 T-9-14 ASTM D2974-87 PMST/1217
253766011 T-10-11.5 ASTM D2974-87 PMST/1217
Date: 05/28/2010 03:25 PM REPORT OF LABORATORY ANALYSIS Page 25 of 25
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l"éigeAnaM/‘oa/" Client Name: _Kewnsdy [ denks Project#_2 5376

Courier: [] FedEx [JuPs [ uspsﬂ Client [1Commercial [ Pace Other

Tracking #: .
Custody Seal on Cooler/Box Present:  [[1yes o sealsintact [Jyes [mo

USSR

Packing Material: Bubble Wra [8ubble Bags [ ] None [] Other
po.

Thermometer Used Horiba 132013 Type of lce: @ Blue None ["] samples on ice, cooling process has begun

- . . . c . Date and Initials of person examinin
Cooler Temperature 2.1 Biclogical Tissue is Frozen: Yes No o fents: 'S’QFH 10 A, g
Temp should be above freezing fo 6°C Comments:

Chain of Custody Present: HFes 0o ONA L
Chain of Custady Filled Out: fres ONo ONAJ2
Chain of Custody Relinquished: Dfes ONo WA |3
Sampler Name & Signature on COC: Pifes One On/A L4
Samples Arrived within Hold Time: PTles O [ONALS,
Short Hold Time Analysis (<72hr): Oes £ ONA |6
Rush Turn Around Time Requested: OYes Bifc  ONA|7
Sufficient Volurne: _BiYes One [N
Correct Containers Used: - _Fes ONo OINA|9

Ples Do CINIA
Afves Ono  ONA 10,

-Pace Containers Used:

Containers Intact:

Filtered volume received for Dissclved tests Oves Ono BARA 1.
Sample Labels match COC: _P¥es ONo Onaj12.
_ -Includes dateftime/ID/Analysis Matrix: SL.
po

Al conlainers needing preservation have been checked.
secing prese Oves ONo E2RUA|13.

Al containers needing preservation are found to be in Cives Oio /ﬂﬁlA
compliance with EPA recommendation. :

Initial when Lot # of added
excep(ionst@ coliform, TOC, O&G, WI-DRO {water) s ONo completed preservative
Samples (:B/ecked for dechlorination: Oves Ono  BRUA 1‘4.
Headspace In VOA Vials ( >6mmj): [Ives ONo EINA |15,
Trip Blank Present: ,Bﬂs Ono  [IwA 16,
Trip Blank Custody Seals Present Oves One /Bﬁ
Pace Trip Blank Lot # (if purchased):
Client Notification/ Resolution: Field Data Required? Y /| N
DatefTime:

Person Contacled:

Cormments/ Resolution:

Project Manager Review: ql@’ S “’2('( - ,O Date:

{ 1
Nate: Whenever there is a discrepancy affecting North Carolina compl
Certification Office (1.e outof hold, incorrect preservative, out of temp,

ance samples, a copy of this form will be sent to the North Carolina DEHNR
incorrect containers)
E-ALLCO03rev.3, 11September2006
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,.,,J%Z‘eAnaMica/ )

www.pacelabs.com

CHAIN-OF-CUSTODY / Analytical Request Document

The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately.

2~ S3F e

Section A Section B Section C Page: / of /
Required Ciient Information: Required Project Information: invoice Information: 7
Company: &’ﬁ é&{/ /J@ﬂ b Report To: GQ /,9” &!,vr 5 Attention: 1 3 1 3 5 7 2
Addressgz m} 3; ,q‘e Aﬁ S‘ S£4 ,m Copy To: Company Name: REGULATORY AGENCY
Fedbral Wiyl 98007 fddress: " NPDES i~ GROUNDWATER |~  DRINKING WATER
YEmail To; 6@/@7‘ bﬂ\/tj Purchase Order No.:-7——7-_*_ 7/% - K@ 17f ;:?:,31‘:? ~ousT ™ RCRA ~  OTHER
Rezz3seto ™ rkstens BNSE LOlskrewn e Lisa_Domenizhing et LA
Requested Due Date/TAT: No p— d Project Number; P 96' '~ / O O o Pace Profile # [V} STATE:
Requested Analysis Filtered (Y/N)
" wap
Section D Matrix Codes glg =
Required Client Information MATRIX [ CODE 21z COLLECTED Preservalives =
Drinking Water  DW E § % \9
va:t:t; Water \\,,vww § z COMPOSITE COMPOSITE 5 aj vy =
Product p E & START END/GRAB lﬂ ‘\ ‘\~ g
gc.)lilISolid gt g6 é ” — ? 3 i,
SAMPLEID o o =18 c| & 5|3 2
(AZ,09/ ) Air AR E el 2 |5 &N s
Sampie IDs MUST BE UNIQUE  Tissus s |ole = ISR 25 5
Cther or |9 |F Hl =z 5 -5 © || o
X iuw wl Q12 alce = ‘\ i\ S
* %l 21 12iS5| o lzi®lgl=]l= o
& |2 =15 152(2|c|3|%(58| 5212 3
= |5 oare | v | mare | e |3 = |SITE|ZZ|Z21218 ) EZ ©} Pace Project No./ Lab L.D.
2| 7= /-72 St [ — | — |24dido?sd |5a 71 [XIx
| T2/ st ~|— | | hoog| |5]I Y XX
4| T=23= /3 St il o8 1511 y XX
5| T~ 4~ }3.5 st] | — |— /oo| |61 y X
| 7T-B~-/4.5 S - |— /095 |51 L’ X
|76~ /0.5 st] | — |— 7| 163 71 XX
2| 7 =7 —/R sd | = |— /34| 16 & 4 1 |Xl
T -5-]f st | — | — 1695 15101 4 X
W 7-F=19 st | — 1= /606| |S |1 9] XX
’ ) 7
| 7T~/0- /15 Sif | — |— | & 3| |5]i q XX
12
ADDITIONAL COMMENTS RELINQUISHED BY / AFFILIATION DATE TIVE ACCEPTED BY / AFFILIATION DATE TIME SAMPLE CONDITIONS
M% Koy Jenks \S 7810 | OF/S™) \onwufoeaS/Fece [Blzufido¥ B 131 | ¥ [N Y
7 // o 7 \J u 7
LER NAME AND SIGNATURE g § g
ORIGINAL b : el 8z g8 | £
PRINT Name of SAMPLER: M/t / s |3 535 8%
SIGNATURE of SAMPLER: ; m;fn%iﬁ';e; 5‘7& { //0 = g2 1° S (,E;

“Imporiant Note: By signing this form you are accepting Pace’s NET 30 day payment terms and agreeing to fate charges of 1.5% per month for ﬁy Involeds not pald within 30 days.

F-ALL-Q-020rev.07, 15-May-2007




CLIENT: Kt A\A\ [ \ormies

Sample Gontainer Gount

cocpaaE" L _of !

7 S330bt

ceAnalytical”

winr.preofabt.eonr

coclo#__ 13V\35 72
Sample Line fu
ftam vasH AGIH AGIU BGiH BPiU BP2U BP3U BP2N  BP2S WGFU WGKU Daim Comments
SRR
Lo | \ b Bt | Trip Blank
| 2 | ‘ 2 ||
|3 ‘ ‘ L
|« 1 | \ | i
s | \ | 2
s | L | \
L7 | | 2
s | \ ] 2
s | | L 1
s | | | [ |
b
T R R |
L2 | T U T T T o yes
AG1H| 1 liter HCL amber glass BP25| 500mL H2804 plastic JGFU| 4oz unpreserved amber wide
AG1U| 1liter unpreserved amber glass BPZUl 500mL unpreserved plastic Rl terra core kit
AG2S( 500mL H2504 amber glass BP2Z! 500mL NaOH, Zn Ac U| Summa Can
AG2U!| 500mL unpreserved amber glass BP3C| 250mL NaOH plastie VGEIH| 40mL HCL clear vial
AG3S| 250mL H2804 amber glass BP3N| 250mL HNO3 plastic VGOT| 40mL Na Thio, clear vial
BG1H| 1 liter HCL clear glass BPGS\ 250mL H2804 plastic vaau!l 4oml unpreserved clear vial
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Attachment 5

Pace Laboratory Chromatograms



NWTPH-Dx Chromatograms
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NWTPH-G Chromatograms



Data File: \\25target\target\25gcvl. iN052410-2.b\s0524039 . .d

Injection Date: 24-MAY-2010 22:05
Instrument: 25gcvi.i
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25gevi. i

Data File: \\25target\target\25gcvl. i\052410-2.b\s0524042.d
Client Sample ID: T-2-11

Injection Date: 24-MAY-2010 23
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Data File: “\2S5target\target\25gcvl.i\052410-2,b\s0524043.d
Injection Date: 24-MAY-2010 23:43

Instrument: 25gcvi. i

Client Sample ID: T-3-12
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Data File: \\2Gtarget\target\25gcvl.1\052410-2,b\s0524045.d
Injection Date: 25-MAY-2010 00:31

Instrument; 25gcvl.i

Client Sample ID: T-5-14.5
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Data File: \\25target\target\23gcvl.i\052410-2.b\s0524046.d
Injection Date: 25-MAY-2010 00:56 ,
Instrument: 25gcvi.i !
Client Sample ID: T-6-10.5
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Data File: \\25target\target\25gcvi. i\052410-2.b\s0524049,d
Injection Date: 25-MAY-2010 02:09 .
Instrument: 25gevi, i 4
Client Sample ID: T-8-11

ANDI s0524049.d: 0.000 to 13.500 Min
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Data File: \\25target\target\25gcvl.1\052410-2, b\s0524050.d
Injection Date: 25-MAY-2010 02:34

Instrument: 25gevi.i

Client Sample ID: T-9-14
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Data File: \\25target\target\25gcvi. 1\052410-2 b\s0524051 .d

Injection Date: 25-MAY-2010 02:59
Instrument: 25gewvi.i
Client Sample ID: T-10-11.5
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