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EXECUTIVE SUMMARY

The Glacier Park Budget Fuel East (GPE) Site is located northeast of the intersection of U.S. Highway 2
and Chumstick Highway (formerly State Route 209) in Leavenworth, Chelan County, Washington. The
Site is currently under an Agreed Order (AO) with the Washington State Department of Ecology
(Ecology), AO No. DE 16838 issued in 2020, and is assigned Cleanup Site No. 4234, and Facility Site
No. 349.

This Supplemental Remedial Investigation (SRI) was performed in response to Ecology’s request for
additional data to support the further evaluation and selection of an appropriate remedy for the Site. The
work performed during the SRI followed the methods and procedures described in the Ecology-approved
SRI Work Plan and Sampling and Analysis Plan (SAP) (TRC, 2020).

The Site was formerly used as a bulk fuel storage facility that consisted of several aboveground storage
tanks (ASTs), drum storage, a pump house, and an unloading rack for receiving product from rail tank
cars. Environmental investigations conducted from 1990 through 2001 provided data sufficient to
establish a remedy under the prior AO (Ecology, 2001).

As the selected cleanup action under the prior AO, BNSF and Chevron installed a soil isolation cap
consisting of approximately 10 to 15 feet of imported clean soil and an engineered asphaltic concrete cap
and stormwater conveyance system with scheduled and ongoing groundwater monitoring. In the 2008
Periodic Review, Ecology concluded that ongoing impacts to groundwater following installation of the cap
indicated that the remedial action was ineffective. Under the new AO, this SRI was completed to further
characterize the nature and extent of soil and groundwater impacted with site-specific constituents of
concern (COCs). COCs historically detected in soil and/or groundwater are petroleum hydrocarbons as
diesel-range organics (DRO), oil-range organics (ORO), gasoline-range organics (GRO), benzene,
toluene, ethylbenzene, xylenes (BTEX), and naphthalenes (in soil only).

The findings of the SRI are summarized as follows:

e Soil impacts exceeding MTCA Method A cleanup levels are limited to GRO at five locations.
Two of the locations were beneath the cap and three are northeast and outside of the current
cap.

e Shallow saturated conditions at the Site include shallow transient water, intermittent in
nature, and a deeper unconfined groundwater-bearing zone (GWBZ).

e Groundwater flow in the deeper unconfined GWBZ is primarily to the north-northwest as
indicated by long-term water level transducer data.

e Impacts to the shallow transient water are limited to DRO/ORO in shallow piezometer PZ-4.
In addition, total coliform was detected in groundwater at PZ-4 indicating potential
groundwater contribution from a known defect in the sanitary sewer conveyance line on
northwest side of Site.

Vi
TRC Project Number: 500438.0000.0000



Revised Supplemental Remedial Investigation Report
BNSF Glacier Park East Site

Leavenworth, Washington

July 25, 2022

e Impacts to the deeper GWBZ are limited to DRO/ORO beneath the capped area. The deeper
GWBZ DRO/ORO plume is defined and attenuating over time.

The findings of the SRI support a conclusion that the remedial investigation is sufficiently complete and
that the findings of this SRI are sufficient to allow for development and evaluation of remedial alternatives
in a supplemental feasibility study. Any additional data needs can be acquired during the design and
implementation of a final remedy and do not affect the ability to select a remedy.

vii
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1.0 INTRODUCTION

On behalf of BNSF Railway Company (BNSF) and Chevron USA, Inc. (CUSA), TRC Environmental
Corporation (TRC) is providing this Supplemental Remedial Investigation (SRI) Report to the Washington
State Department of Ecology (Ecology) for the Glacier Park Budget Fuel East (GPE) Site located
northeast of the intersection of U.S. Highway 2 and Chumstick Highway (formerly State Route 209) in
Leavenworth, Chelan County, Washington (Site; Figure 1). The larger BNSF-owned Subject Property on
which the Site is located is also indicated on Figure 1.

As defined in the Washington State Model Toxics Control Act, Chapter 70.105D of the Revised Code of
Washington (RCW), and its associated Cleanup Regulations, Chapter 173-340 of the Washington
Administrative Code (WAC), together referred to as “MTCA” in this report, the GPE “Site” is defined as
entire lateral and vertical extent of petroleum hydrocarbon impacts.

The Site is currently under an Agreed Order (AO) with Ecology, AO No. DE 16838 issued in 2020, and is
assigned Cleanup Site No. 4234, and Facility Site No. 349.

1.1 Purpose of the Supplemental Remedial Investigation

The purpose of a SRl is to collect, develop, and evaluate sufficient information to allow evaluation and
selection of an appropriate site cleanup action (WAC 173-340-350). The work performed during the SRI
was performed following methods and procedures described in the SRI Work Plan and SAP (TRC 2020).
Both the Work Plan and SAP were reviewed and approved by Ecology as required by the AO. Data
generated during the SRI meet the requirements of the Data Quality Objectives (DQOs) and the DQO
decision rules presented in the Work Plan.

1.2 Report Organization

This SRI Report provides an updated presentation and evaluation of data generated during the SR,
including pertinent historical data for context, where applicable. The dataset presented herein provides a
comprehensive evaluation of current Site conditions as they relate to the selection of an appropriate
remedy. Investigation data previously collected and included in prior reports were not comprehensively
compiled or reported herein.

Sections 1.0 through 9.0 comprise the SRI Report. Descriptions of section topics are provided below.

e The remaining portions of Section 1.0 present a general description of the Subject Property,
which contains the Site, and its ownership.

e Section 2.0 presents a history of the Subject Property uses, summarizes several
environmental investigations performed by various parties through 2013, and identifies
potential sources of impacts.

1
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e Section 3.0 summarizes the objectives of the SRI and the SRI activities.

e Section 4.0 presents and interprets the SRI findings.

e Section 5.0 presents the conceptual site model (CSM).

e Section 6.0 presents the approved cleanup levels previously developed for the Site.
e Section 7.0 presents the development objectives for the feasibility study.

e Section 8.0 presents conclusions supported by the SRI findings.

Section 9.0 presents a bibliography of the documents relied upon to generate this report.

1.3 Setting

The Subject Property and Site are located northeast of the intersection of U.S. Highway 2 and Chumstick
Highway (formerly State Route 209) in Leavenworth, Chelan County, Washington (Figure 1). According
to AO No. DE 16838, the Subject Property is defined as the 1.72-acre area described in records
maintained by the Chelan County Assessor's office and comprising Chelan Country Parcel Numbers
241701430700 and 241701430025. The Site is found within the Subject Property and, as defined in
MTCA, comprises all locations where contamination has come to be located. The previously constructed
engineered asphaltic concrete cap covers the majority of the Site and is shown on the Site Representation
provided as Figure 2.

The City of Leavenworth is in the upper reaches of the Wenatchee River valley at an elevation of
approximately 1,170 feet above mean seal level. The Subject Property is currently zoned as General
Commercial per the Chelan County, Washington Assessor’s official website. The Subject Property is
bordered by U.S. Highway 2 to the southeast, Chumstick Highway to the southwest, BNSF right-of-way
to the northwest, and Chelan County Public Utilities District property to the northeast. The Subject
Property is a vacant and unoccupied partially vegetated parcel with a gravel covered lot adjacent to
Chumstick Highway, approximately 800 feet northwest of the Wenatchee River. Ponderosa pine trees
cover most of the Subject Property east of the gravel lot. The Site is covered by clean fill and an
engineered and elevated asphaltic concrete cap, which is surrounded by sloped sidewalls protected by
boulders on three sides.

1.3.1 Geology/Hydrogeology

The central area of the Subject Property, that comprises the Site, was filled with approximately 10 to 15
feet of clean imported soil prior to capping with asphaltic concrete that includes a stormwater conveyance
system. Native subsurface soils are laterally variable, and the soil units present vary in thickness and
extent.

2

TRC Project Number: 500438.0000.0000



Revised Supplemental Remedial Investigation Report
BNSF Glacier Park East Site

Leavenworth, Washington

July 25, 2022

The native subsurface soil is primarily composed of approximately 10 to 25 feet of silty sand overlying a
5 to 20 feet of sandy silt that overlies a layer of poorly-graded sand with silt and gravel. Those soils are
underlain by well graded sands with varying percentages of gravel and silt down to the maximum extent
of exploration [80 feet below ground surface (bgs)]. The geology encountered at monitoring well MW-5
and nearby boring GWB-1 is distinct and includes gravel layers at approximately 55 to 65 and 70 to 80
feet bgs that were not present at other locations.

Groundwater occurs in two separate zones, shallow transient water, intermittent in nature is present
seasonally in the vadose zone, and a deeper unconfined GWBZ. Groundwater elevation data are
provided in Table 1.

The shallow transient water is seasonally present and laterally discontinuous. The shallow transient water
conditions were encountered at approximately 14 feet bgs below the original uncapped ground surface
during installation of monitoring well HC-2 in June 1990. This shallow transient water was also observed
in piezometers PZ-1, PZ-2, and PZ-3, that were installed in 2016. While the shallow transient water was
not initially observed during drilling and piezometer installation, approximately 5 feet of water was
measured in PZ-2 during the February 2017 gauging event. Water was measured in all three shallow
piezometers in April and May 2017 but has not been observed in PZ-1 and PZ-3 since 2017. Shallow
transient water was routinely observed and measured in PZ-2, except for two gauging events performed
in November 2018 and November 2019. Given these observations it is evident that shallow transient
water is only present during wetter seasons of the year. Such a condition is not uncommon or unexpected
when higher permeability soil layers (e.g., clean fill and well- and poorly-graded sand overlie lower
permeability soils (e.g., silty sand). Groundwater of this nature is not considered potable since it is not
present year-round and would not pass the threshold yield of 0.5 gallons/minute on a sustainable basis
to be considered a potable source (WAC 173-340-720(2)(b)(i)).

The deeper unconfined GWBZ is laterally continuous and was encountered at depth of approximately 50
to 75 feet bgs in wells installed at the Subject Property. The groundwater flow direction in the deeper
GWBZ is consistently toward the north-northwest as described in greater detail in Section 5.5. Water
level elevations measured in MW-5 are consistently between 4 to 10 feet deeper than the other wells.
Therefore, groundwater elevations from well MW-5 are interpreted as anomalous and are not included in
the preparation of groundwater elevation contour maps or evaluations of groundwater flow directions.
Well MW-5 appears to be completed within a separate hydrostratigraphic unit that was not encountered
in other borings. The water level elevation in MW-5 is, consistently lower than the other deeper aquifer
wells and inclusion of MW-5 data in the groundwater model would not change the interpretation of a
generally north-northwesterly groundwater flow direction.

As noted in additional detail below, groundwater samples from well MW-5 have never contained
detectable concentrations of any Site analytes.

3
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1.3.2 Natural Resources and Ecological Receptors

The Site is partially covered by an asphaltic concrete cap and crushed gravel, but is otherwise unpaved
and unimproved. The property qualifies for a Terrestrial Ecological Evaluation (TEE) exclusion (see TEE
Evaluation form, Attachment A) based upon WAC 173-340-7491(1)(c)(i)), which states that:

(c)(i) “For sites contaminated with hazardous substances other than those specified in (c)(ii),
there is less than 1.5 acres of contiguous undeveloped land on the Site or within 500 feet of
the area of the Site.”

The Site does not contain any of the compounds listed in 173-340-7491(1)(c)(ii) which are chlorinated
dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin chlordane, dieldrin, endosulfan, endrin,
heptachlor, heptachlor epoxide, benzene hexachloride, toxophene, hexachlorobenzene,
pentachlorophenol, or pentachlorobenzene.

Surface water and sediment are also not considered potential receptors because (1) surface water (i.e.,
The Wenatchee River) is greater than 800 feet from the Site, and (2) a completed pathway of migration
to surface water does not exist. In addition, storm sewer and other utility piping are reported to be
completed above the seasonal high-water table of the deeper aquifer and do not serve as preferential
pathways for migration of groundwater.

1.3.3 Utilities

Subsurface utilities surrounding and beneath the Site have been mapped during previous drilling activities
based on their marked locations by the respective utilities and confirmation by private utility locator
services. Based on the projected location of a City of Leavenworth sewer line beneath the Subject
Property near a planned drilling location for the SR, the City of Leavenworth Public Works Department
was contacted to locate and mark the portion of the underground sanitary sewer (SS) line. The City of
Leavenworth confirmed the location, construction, and depth of the sewer line beneath the Subject
Property in the field on June 1, 2021. The SS is an 8-inch diameter concrete line buried at depths of
between 7.1 and 8.8 feet bgs beneath the Subject Property.

It was subsequently confirmed during a call with the City of Leavenworth Public Works Director that an
October 2021 inspection of the SS line beneath the Subject Property revealed a structural defect that will
require repair. In early 2022, the City of Leavenworth plans to clean and video inspect the SS line to
better locate the defect and assess the applicability of a cure-in-place pipe (CIPP) repair. The locations
of known ultilities, including the SS line and approximate location of a structural defect, are illustrated on
Figure 2. It is not known if there are additional structural defects in the SS line nearer the cap.

4
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2.0 SUBJECT PROPERTY HISTORY

2.1 Past Uses

The subject property was first developed during the mid-1920s when Standard Oil Company of California
(predecessor in interest to CUSA) leased the property from Great Northern Railroad to construct a bulk
fuel storage facility. The bulk fuel storage facility consisted of one 20,000-gallon aboveground storage
tank (AST), one 13,000-gallon AST, a pump house, a warehouse/office building, a truck loading rack, a
drum storage facility, and an unloading rack for receiving product from rail tank cars. Two smaller ASTs
(approximately 5,000 gallons each) were reportedly used to store gasoline for a short period. The
locations of historical structures are shown on Figure 2. These structures were removed in 1990.

In 1992, the property was used as a staging area for equipment and soil from the U.S. Highway 2 bridge
construction over the Wenatchee River. Prior to installation of the asphaltic concrete cap in 2003, the
County placed snow from road plowing operations onto the central portion of the subject property.

2.2 Summary of Previous Environmental Investigations and Remedial Actions

Numerous historical environmental investigations have been performed at the Site. The assessments to
date have satisfied the purpose of a remedial investigation (WAC 173-340-350(7)(a)):

“...collect data necessary to adequately characterize the site for the purpose of
developing and evaluating cleanup action alternatives...”

The totality of prior assessments and this SRI have met this objective. Each iterative phase of
investigation has contributed to the characterization of the lateral and vertical extent of COC impacts at
the Site as well as historical sources of environmental impacts. These assessments have satisfied the
requirements of WAC 173-340-350(7)(c)(iii)(B) and (C) for characterization of the extent of impacts and
WAC 173-340-350(7)(c)(iii)(G) for identifying sources of impact. The historical reports are referenced
below, and summary tables of historical soil and groundwater data are presented in Attachment B.

2.2.1 Previous Environmental Investigations

Several previous environmental investigations have been conducted at the Site. Summary descriptions
of these historical environmental investigations are presented chronologically in the following sections. In
addition, if conclusions or recommendations were presented in the historical reports they are included in
the summary.

2211 Preliminary Environmental Assessment — Hart Crowser
(1990)

In March 1990, Hart Crowser performed a Preliminary Environmental Assessment (PEA) of the Glacier
Park Company Property. Areas of potential environmental concern were identified, including soils in the

5
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vicinity of the former ASTs and the former fuel loading rack. Based on the PEA, Hart Crowser
recommended a Phase |l site investigation.

22.1.2 Phase Il Environmental Investigation — Hart Crowser (1991)

A Phase Il Environmental Investigation was performed by Hart Crowser in 1991. The results were
presented in a Subsurface Exploration and Testing Report. During the Phase Il Environmental
Investigation, two test pits were excavated; TP-5 located near and to the east of the two former ASTs
and TP-6 directly east of the former fuel truck-loading tracks (Figure 2). Total petroleum hydrocarbons
(TPH) were detected in soil samples collected from the test pits at concentrations ranging from 47 to
2,500 milligrams per kilogram (mg/kg). Analytical methods in 1991 did not initially differentiate the TPH
group. Detected concentrations of fuel hydrocarbons were subsequently confirmed as gasoline and diesel
range hydrocarbons. BTEX in soil were also reported.

One monitoring well (HC-2, Figure 2) was installed during this investigation and benzene was reported
in groundwater at a concentration of 99 micrograms per liter (ug/L). Petroleum hydrocarbons and BTEX
were also identified in the groundwater sample at concentrations greater than the laboratory detection
limit. Slug testing was also completed on HC-2 and a hydraulic conductivity of approximately 2 x 10
centimeters per second (cm/sec) was reported.

2.2.1.3 Remedial Investigation/Feasibility Study — GeoEngineers
(1997)

GeoEngineers completed an RI/FS of the Site in 1997. The RI included the excavation of 12 test pits
(RE1 through RE12) and advancement of four soil borings (VES1, VES2, MW-1, and MW-2). The test
pits were excavated to depths of between 15 and 24 feet bgs at locations outside the footprint of the
former fuel storage area, and within or adjacent to the footprint of the former drum storage facility, the
AST area, and the loading racks and pump facility. Two of the soil borings were located in the presumed
downgradient direction from the fuel storage facility and these borings were advanced to depths of
approximately 70 feet bgs and converted to monitoring wells (MW-1 and MW-2). The other two borings
were located in the vicinity of the ASTs and fuel loading rack and advanced to approximately 30 feet bgs
and converted to vapor extraction test wells (VES1 and VES2, see Figure 2).

During the RI, a total of 81 soil samples were collected from the 12 test pits and four soil borings, and
groundwater samples collected from the three monitoring wells (HC-2, MW-1, and MW-2), The RI
identified soil and groundwater impacts from historical releases of gasoline-range and diesel-range
petroleum hydrocarbons. The constituents of concern (COCs) were identified as: GRO, DRO, and ORO,
and BTEX. The horizontal and vertical extents of soil impacts were well characterized, and data indicated
that soil impacts did not extend deeper than 21 feet bgs. The extent of impacts to groundwater remained
uncharacterized. Historical soil and groundwater data presented in the 1997 RI/FS are provided in Tables
4, 6, and 7 in Attachment B.

6
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2214 Monitoring Well Installation and Groundwater Analyses —
GeoEngineers (2001)

In September 2001, GeoEngineers installed monitoring wells MW-3, MW-4, and MW-5. Monitoring well
HC-2 was decommissioned in September 2001. Groundwater samples were collected from all five wells.
Following a survey of the wells, the resulting groundwater elevation data were contoured and evaluated
for groundwater flow direction relative to historically reported groundwater flow directions. Based on
groundwater elevation data from this 2001 investigation, groundwater was interpreted by GeoEngineers
as migrating east southeasterly toward the Wenatchee River. That finding is inconsistent with the current
body of groundwater elevation data, which indicate that groundwater migration is consistently north-
northwesterly.

2.2.15 Revised Cleanup Action Plan — GeoEngineers (2002)

In September 2001, BNSF and CUSA entered into an AO No. DE 01TCPCR-3168 with Ecology. A
Revised Cleanup Action Plan (CAP) was prepared by GeoEngineers in 2002.

The CAP presented the selected cleanup action for the Site, which was capping, groundwater monitoring,
and cap inspections. The CAP outlined the cap specifications, monitoring and inspection requirements,
and institutional controls to be implemented.

2.2.1.6 Shallow Piezometer Installation — TRC (2016)

In November 2016, three shallow piezometers (PZ-1, PZ-2, and PZ-3) were installed at locations around
the perimeter of the cap to investigate the potential presence of shallow transient water. The piezometers
were installed to address concerns by Ecology regarding the potential mobilization and migration of
impacts in soil beneath the cap to deeper groundwater. The piezometer installation and sampling work
was conducted in accordance with the Shallow Piezometer Installation Work Plan dated October 13,
2016 (TRC, 2016a).

GRO was detected in one soil sample collected from 5 to 7.5 ft bgs at the location of piezometer well PZ-2
at a concentration greater than the CUL. The piezometers were dry at the time of installation but were
subsequently gauged and sampled in April 2017 when shallow transient water was present. There were no
detections of COCs in groundwater in the three shallow piezometers. The groundwater elevation data from
the three piezometers collected between April 11 and May 30, 2017, indicated a groundwater flow direction
in the shallow transient water, when present, to the south-southwest. The shallow piezometer installation
was documented in the Shallow Piezometer Installation, Second Semi-Annual 2016 Groundwater
Monitoring, and Cap Inspection Report (TRC, 2017) and the shallow piezometer groundwater sampling
results were documented in the Monitoring Well Installation, First 2017 Semi-Annual Groundwater
Monitoring, and Cap Inspection Reports (TRC, 2017a).

22.1.7 Monitoring Well MW-6 Installation — TRC (2017)

In May 2017, monitoring well MW-6 was installed in the presumed downgradient (southeast) direction
from the existing monitoring well network in order to evaluate the potential for impacted groundwater to
be migrating offsite towards the Wenatchee River. The work was conducted in accordance with the
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Monitoring Well Installation Work Plan dated January 20, 2016 (TRC, 2016) and subsequent discussions
with Ecology.

There were no detections of COCs in groundwater in well MW-6 and the groundwater elevation was higher
than all the existing onsite wells resulting in a revised interpretation of the groundwater flow direction to the
east-northeast (TRC, 2017a).

2.2.2 Previous Remedial Actions

The CAP was implemented in 2003 under the prior AO. The selected cleanup action for the AO was soill
isolation and groundwater monitoring for a minimum of 5 years. The soil isolation cap consisting of
approximately 10 to 15 feet of imported clean soil. The soil cap raised the elevation above the surrounding
roadways and adjacent areas. A layer of asphaltic concrete was placed over top of the soil and the
western sloped edge of the cap where it meets Chumstick Highway. Along the perimeter of the top of the
cap, the asphalt is raised with a half-rolled curb to direct stormwater flow toward the catch basin on the
cap and into the stormwater detention tank where sediment settles before water is discharged to the City
of Leavenworth storm sewer system. The remaining three edges of the cap are surrounded and protected
by a large rock barrier to prevent erosion and limit access to the surface of the cap.

During the 5-year review in 2008 Ecology concluded that continued impacts to groundwater following
installation of the cap indicated the remedial action was not sufficiently protective of human health and
the environment. Ecology stated, at a minimum, that institutional controls, in the form of an Environmental
Covenant, should be implemented at the Site. The required institutional controls included a long-term
plan to monitor and document the integrity of the soil isolation cap and long-term groundwater monitoring.

An Environmental Covenant meeting the requirements of the Uniform Environmental Covenants Act
(UECA) dated November 26, 2012 was filed with the Chelan County Recorder’s office. The Environmental
Covenant included restrictions on property use and soil disturbance.

2.2.3 Groundwater Monitoring — 2001 through 2019

Quarterly groundwater monitoring was initiated in October 2001. Quarterly monitoring continued until
2006, when the monitoring schedule was reduced to semiannual. Groundwater monitoring continued on
a semiannual basis from 2007 through 2019.

3.0 OBJECTIVES

The general objective of the SRI activities was to characterize the nature and extent of soil and
groundwater impacts to a level sufficient to make meaningful decisions regarding potential remedy
enhancements. The following section summarizes the SRI and the investigative objectives. With the
completion of the SRI, sufficient information is available to allow for development and evaluation of
effective remedial actions for the Site.
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3.1 Supplemental Remedial Investigation Activities — 2021

Between June and August 2021, SRI activities were conducted in accordance with the scope of work
outlined in the Supplemental Remedial Investigation Work Plan (SRl Work Plan) approved by Ecology
on October 28, 2020. The SRI activities were completed to address additional data requirements outlined
in the SRI Work Plan and to support a Supplemental Feasibility Study (SFS) required under the AO. The
following SRI objectives were identified in the SRI Work Plan:

1. Characterization of the vertical distribution of COCs in groundwater within the deeper
unconfined GWBZ where historical and current groundwater data are based on samples

collected from wells with long well-screen intervals.

2. Characterization of the lateral and vertical extent of COC in soil beneath and northeast of the
cap.

3. Evaluation of the potential for shallow transient water beneath the cap, and characterization
of COCs, if present.

4. Evaluation of seasonal groundwater elevation fluctuations and determination of hydraulic
conductivities in monitoring wells completed in the deeper unconfined GWBZ to better
understand the nature of the groundwater gradient, flow direction, and velocity.

5. Characterization of soil stratigraphy near monitoring well MW-5.

The SR included the following principal elements:

e Utility clearance including magnetic and geophysical surveys, and confirmation by the City

of Leavenworth Public Works of the location of a SS line running across the northeast corner

of the property (Figure 2),

¢ Reconnaissance soil sampling for COCs by advancing seven borings (SB-1 through SB-6
and GWB-1) at the locations shown on Figure 2,

e Installation of a 4-inch diameter shallow piezometer (PZ-4) at the location of boring SB-5,

e Sampling groundwater from the shallow transient water in PZ-4 for COCs and for total
coliform,

e Depth-discrete groundwater sampling from the deeper unconfined GWBZ for COCs in all six
monitoring wells (MW-1 through MW-6),

e Completion of a year-long pressure transducer and data logger evaluation of groundwater
elevation fluctuations in all six wells (MW-1 through MW-6),
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e Slug testing of all six monitoring wells (MW-1 through MW-6), and

e A round of groundwater sampling collected from the mid-screen interval of all six monitoring
wells (MW-1 through MW-6).

Laboratory analyses for the soil and groundwater sampled during this SRI are summarized in Tables 2,
3, and 4.

3.2 Utility Clearance

Before conducting any subsurface exploration during this SRI, the Washington One-Call utility center was
notified of the planned work. Additionally, a private utility locating service (Applied Professional Services,
Inc.) was retained to confirm and mark the presence and location of underground utilities before drilling.
Utilities were located using as-built diagrams, magnetic survey, electrically conductive techniques, and
ground-penetrating radar. In addition, BNSF was contacted to clear the Site of any BNSF-owned utilities,
and a permit was requested from the City for drilling access on the City-owned right of way.

3.3 Reconnaissance Soil Sampling (SB-1 through SB-6 and GWB01)

A total of seven soil borings were advanced and sampled using sonic drilling methods to further
characterize the lateral and vertical distribution of COCs in shallow soil (SB-1 through SB-6) and obtain
detailed lithological information from ground surface to the depth of the GWBZ in the vicinity of well MW-5
(GWB-1; Figure 2). The soils in each boring were logged continuously to the terminal depth of exploration.
The soils were field screened for the potential presence of volatile compounds using a photoionization
detector (PID) and tested for light non-aqueous phase liquid (LNAPL) using sheen tests. Lithologic
characteristics, PID readings, and other pertinent field observations were recorded on a field log for each
boring. Copies of the boring logs are included in Attachment C.

Soil borings SB-1 through SB-3 were advanced to a terminal depth of 25 feet bgs at locations to the east
of the elevated cap. Soil borings SB-4 through SB-6 were advanced to a terminal depth of 35 feet bgs
directly through the elevated cap. Soil boring GWB-1 was advanced to a terminal depth of 75 feet bgs at
a location immediately north of the cap and adjacent to MW-5 in order to obtain a detailed continuous log
of the soil types from ground surface to terminal depth.

A total of 19 soil samples plus one duplicate sample were retained from the seven borings for laboratory
analysis. Samples were collected using single-use, disposable stainless-steel sampling tools and placed
in laboratory-supplied jars. Samples for VOC analysis were collected using EPA Method 5035 and single-
use EnCore™ samplers. The samples were stored in a chilled cooler and submitted to Pace Analytical
laboratory under standard chain-of-custody protocols for analysis of the following:

e BTEX by U.S. Environmental Protection Agency (EPA) Method 8260D;
¢ Naphthalenes by EPA Method 8270C/E-Selected lon Measurement (SIM);
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e Gasoline-range organics (GRO) by Northwest Total Petroleum Hydrocarbons as Gasoline
Method (NWTPH-Gx); and

e Diesel-range organics (DRO) and oil-range organics (ORO) with and without silica gel
cleanup (SGC) by Northwest Total Petroleum Hydrocarbons as Diesel-Extended Method
(NWTPH-Dx).

3.3.1 Soil Sample Analytical Results

The analytical results for the 19 soil samples plus one duplicate sample analyzed as part of this SRI are
summarized in Table 2 and results exceeding the MTCA Method A CULs are presented on Figure 3.
Copies of the laboratory analytical reports are included in Attachment D.

BTEX compounds were not detected in any of the soil samples from SB-1, SB-2, SB-4, SB-5, and SB-6,
at concentrations exceeding the MTCA Method A CUL. Benzene was only detected in SB-5 at 15 feet
bgs at a concentration of 0.011 mg/kg, which is less than the CUL of 0.03 mg/kg.

Naphthalenes were detected in soil samples from SB-1, SB-2, SB-4, SB-5, and SB-6. Total naphthalenes
concentrations were less than the CUL of 5 mg/kg.

GRO was detected in soil samples from five of the seven boring locations at concentrations ranging from
7.2 mg/kg to 2,820 mg/kg. Only four samples (1,190 mg/kg at 6 feet bgs in SB-1, 166 mg/kg at 10 feet
bgs in SB-2, 936 mg/kg at 24 feet bgs in SB-4, and 2,820 mg/kg at 25 feet bgs in SB-6) exceeded the
CUL of 30 mg/kg (when benzene is present on site). The maximum depth of detectable GRO impacts in
soil was 10 feet bgs in SB-2 (east of the cap) and 30.5 feet bgs in SB-4 installed through the elevated
cap. Given the cap thickness of about 15 feet in the area of SB-4, the maximum depths of detectable
GRO impacts are within the same general depth horizon in both areas.

DRO was detected in soil samples from all seven boring locations at concentrations ranging from 10.2
mg/kg to 189 mg/kg. However, no detected concentrations exceeded the CUL of 2,000 mg/kg.

ORO was detected in soil samples from five of the seven boring locations at concentrations ranging from
14.8 mg/kg to 87.3 mg/kg. However, no detected concentrations exceeded the CUL of 2,000 mg/kg.

3.3.2 Shallow Piezometer Installation

Based on the field screening results from borings SB-5 and SB-6, boring SB-5 was completed as a 4-
inch diameter piezometer (PZ-4). The objective of the piezometer installation was to assess the presence
and potential impacts to the shallow transient water intermittently observed at the Site.

The piezometer was completed using 4-inch diameter Schedule 40 polyvinyl chloride (PVC) pipe with a
10-foot-long factory slotted screen with a 0.010-inch slot size and 2/12 silica sand filter pack. The
piezometer was screened from 18 to 28 feet bgs to target an interval with the highest PID readings, visible
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indications of potential impacts, and moisture. The piezometer was completed with a 12-inch diameter
flush-mount steel monument set in concrete.

Approximately 48 hours following installation, PZ-4 was developed by bailing and pumping. PZ-4 was
observed to have very low yield, even for a 4-inch well, which was consistent with prior observations of
limited yield within this depth range. During development, PZ-4 was pumped dry three times. A copy of
the piezometer construction diagram with development information is available in Attachment C.

3.3.3 Shallow Piezometer (PZ-4) Sampling and Analytical Results

During a subsequent mobilization on June 24, 2021, a water sample was collected from PZ-4. Prior to
sampling, the static water level in PZ-4 was measured and the apparent piezometric elevation for PZ-4
is included on Table 1. The objective of this sampling was to assess potential COC concentrations in
shallow transient water beneath the cap and potentially in contact with the impacted soils left in place
under the previous remedy. Due to the proximity of the City’s sewer line to the site and known structural
defects, the groundwater sample from PZ-4 was analyzed for the presence of E. coli and total coliform
bacteria to assess if leaking infrastructure contributed to the presence of this shallow transient water. A
summary table of analytical results is presented in Table 3. Laboratory analytical results, including the E.
coli and total coliform sample results, are included in Attachment D.

Sampling was conducted using low-flow techniques to minimize sample volatilization and reduce turbidity.
Purging was performed with a peristaltic pump and single-use dedicated tubing using low-flow, low-
impact purging techniques while field measurements of pH, dissolved oxygen (DO), oxidation-reduction
potential (ORP), temperature, and conductivity were measured and recorded. PZ-4 again provided only
minimal yield. Due to the limited water not all field parameters stabilized before a sample was collected.
Field data sheets containing field parameter measurements are included in Attachment E. Purge water
was temporarily stored on-Site in properly labeled 55-gallon drums pending characterization and off-Site
disposal.

The samples were pumped directly into laboratory-supplied sample containers at a flow rate of less than
100 milliliters per minute (mL/min). Immediately upon collection, each groundwater sample container was
appropriately labeled and placed in a chilled cooler pending submittal to the analytical laboratory. The
groundwater samples were submitted to Pace Analytical National laboratory for analysis under standard
chain-of-custody protocols.

At PZ-4, concentrations of GRO (16,000 ug/L), DRO (5,540 ug/L without SGC and 1,390 ug/L with SGC),
and ORO (1,730 pg/L without SGC) were greater than the respective CULs. Neither ORO with SGC nor
benzene were detected at concentrations greater than reporting limits.

The PZ-4 sample contained total coliform at 2,000 colony forming units per 100 milliliters (CFU/100mL).
E. coli was not detected in the sample. Coliform should not be observed in non-impacted groundwater.
This finding indicates leakage from the City of Leavenworth SS line and is a strong indication that water
within the shallow zone receives some degree of recharge from sewer line leakage.
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3.4 Depth-Discrete Groundwater Sampling

Depth-discrete groundwater sampling was completed in the six existing monitoring wells. The objective
of this sampling was to assess whether COC concentrations are stratified within the deeper unconfined
GWBZ and whether higher concentrations are present within a particular lithologic unit or zone.

Depth-discrete groundwater sampling intervals were selected during development of the SRI Work Plan
based on lithologies presented in the existing well logs and on an evaluation of historical high-water level
elevations. The sampling was conducted when groundwater elevations are typically highest and water
columns in the wells are the longest. However, only two of the wells had a sufficiently long water column
for deployment of all three depth-discrete samplers. In the remaining four wells, two samplers were
deployed. Modifications to the depth-discrete sampling depths were made in the field based on the water
column lengths. The actual depth-discrete sample depths for each well are listed in Table 4.

HydraSleeve™ depth-discrete samplers were deployed in the six wells on June 11, 2021 and allowed to
remain in the wells for 10 days while the water column returned to static, pre-deployment conditions. The
samplers were retrieved on June 21, 2021, and groundwater samples were decanted from each individual
sampler into new, laboratory-supplied sample containers.

A total of 14 depth discrete samples were collected and were stored in a chilled cooler and submitted to
Pace Analytical National laboratory under standard chain-of-custody protocols for analysis of petroleum
hydrocarbons by NWTPH-Gx, NWTPH-Dx with and without SGC, and benzene by EPA Method 8260D.

3.4.1 Depth-Discrete Groundwater Analytical Results

Analytical results for the 14 groundwater samples analyzed as part of this investigation are summarized
in Table 4. Copies of the laboratory analytical reports are included in Attachment D.

No significant variability in concentrations was observed within the depth discrete samples. The variability
observed is generally within the concentration variability expected with normal laboratory analytical
results.

While all concentrations were generally low, the wells with the higher concentrations exhibited the least
variability. Wells with lower concentrations exhibited higher variability on a relative percent difference
(RPD) basis. However, the absolute concentration difference remained small. It is not unusual to see
such RPD differences at low concentrations.

For example, the DRO concentrations at MW-3 ranged from 1,830 ug/L to 1,970 ug/L; an absolute
difference of 140 pg/L and an RPD of 7.4 percent. The DRO concentrations in well MW-1 ranged from
556 pg/L to 797 ug/L: an absolute difference of only 241 ug/L but an RPD of 35.6 percent. The absolute
difference at MW-1 between the two sample intervals was the largest observed at the Site. These findings
do not suggest significant stratification within the well screened intervals.
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3.5 Transducer Study

To better understand the variability observed historically in the groundwater potentiometric surface and
interpretive groundwater flow direction, a long-term evaluation of groundwater elevations was conducted
in all six Site wells. Pressure transducers were deployed in September 2019 and remained in the wells
recording water level fluctuations until February 2021. The transducers were set to record water levels
on 1-minute intervals over the testing period.

Following retrieval, the transducer datasets were downloaded, the data converted to groundwater
elevation, and the groundwater elevation trends were compared to the Wenatchee River stage from the
Peshastin gauging station located approximately 2.5 miles downstream of the Site.

The groundwater elevation trends for all the wells exhibit a similar seasonal variability that tracks closely
with fluctuations in Wenatchee River stage (Figure 4). However, well MW-5, tracks more closely with the
changes in river stage throughout the test period. In MW-5, there is very close similarity in the short-term
fluctuations with those of the Wenatchee River stage demonstrating a strong hydraulic connection to the
river that is not observed in the other wells. This more direct hydraulic connection to the river may also
account for the variability in water level elevations historically reported in MW-5, relative to the other wells.
Due to this variability, the potentiometric surface and groundwater flow direction determinations have
historically not included data from MW-5.

As illustrated in Figure 4, groundwater elevations in all six wells predominantly follow a similar seasonal
pattern with each well maintaining a similar groundwater elevation relative to the other wells as they
fluctuate over the test period. However, in some cases groundwater elevations between wells intersect
and change relative position with respect to each other for a period of time. This overlap in the seasonal
pattern is observed between MW-1 and MW-3 and between MW-1 and MW-2. The periods of overlapping
groundwater elevation appear to coincide with significant increases or spikes in the Wenatchee River
stage and they return to their more common relative position when the river stage drops. River stage is
also correlated to seasonal precipitation and snowmelt, which also may impact recharge to the deeper
unconfined GWBZ. These data demonstrate a relationship between individual well groundwater
elevations and major changes in the Wenatchee River stage. However, the overlapping groundwater
elevations between wells MW-1, MW-2, and MW-3 do not impact the overall groundwater flow direction
because the groundwater elevations in MW-5 and MW-6 are consistently below and above the elevations
of these three interior Site wells. The overall Site groundwater flow direction is consistently generally to
the north. As further illustrated in Figures 5A through 5E, groundwater flow directions during the
transducer study support an overall generally northerly flow across the Site with a pronounced inward
flow toward the center of the Site from the west, south, and east in the southern portion of the Site.

3.6 Slug Testing

Slug tests were performed in all monitoring wells (MW-1 through MW-6) to provide data used to calculate
hydraulic conductivity. The slug testing was accomplished using a solid slug with a displacement of 34
cubic inches to result in the instantaneous displacement of the water column during a series of rising
head and falling head test performed at each well. Prior to the testing, pressure transducers were
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deployed in each well and set to record data on 1-second intervals. Following transducer deployment and
equilibration of the water column in each well, the slug tests were initiated on one well at a time. A
minimum of two rising head and two falling head tests were completed on each well.

The slug testing data evaluation included the following steps:

o Data Reduction — An initial review of the slug testing transducer data was completed to
remove initial anomalous data points. Anomalous data can result from inadvertent short-term
movement of pressure transducer depths during rapid insertion or removal of slugs. While
every effort is made to minimize the potential for pressure transducer movement during
aquifer testing, vertical movements can occur and are evidenced in the raw groundwater
elevation graphs. Slug tests with anomalous data may be either discarded or evaluated for
potential use based on the severity of the anomalous data. Because multiple slug tests were
performed at each well during aquifer testing, tests with anomalous data were not used for
conductivity calculations.

e Hvorslev Calculations — Slug test data were entered into AquiferTest® software (version 10.0)
to calculate hydraulic conductivity using the Hvorslev Method, which was deemed most
appropriate based on evaluation of individual bore logs and well construction diagrams. This
data evaluation method is appropriate for an unconfined aquifer.

Calculated hydraulic conductivities from all tests ranged from 1.03 x 10 to 1.96 x 10 cm/sec with
average hydraulic conductivities in the six wells ranging from 1.22 x 10-% to 1.25 x 104 cm/sec. This range
of hydraulic conductivities indicates low to moderately productive wells and is within the range of
expectations for similar soil types.

Hydraulic conductivities for wells MW-1, MW-2, MW-3, MW-4, and MW-6 ranged from 1.03 x 10°t0 6.9
x 105, These values are relatively low and suggest a relatively slow rate of water migration within these
wells.

The average hydraulic conductivity in MW-5 was 1.25 x 10 cm/sec, which is approximately one order of
magnitude greater than hydraulic conductivity values for the other wells. The significantly different
hydraulic conductivity values further suggest that MW-5 is completed in a different hydrostratigraphic
unit compared to the other five wells. The greater hydraulic conductivity at MW-5 is likely associated with
the presence of a layer of more permeable gravel in the screened interval of the well. This more
permeable gravel layer is also the most probable reason for the more immediate and pronounced water
level response in MW-5 to river stage in the Wenatchee River. This more permeable gravel layer is not
present in any of the other wells.

Copies of individual calculations are included as Attachment F and calculated hydraulic conductivity
values is presented in Table 5.
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3.7 Groundwater Monitoring

A groundwater monitoring event was performed on August 2 and 3, 2021. The objective of this sampling
was to obtain contemporaneous water level and analytical data from the full network of shallow transient
water piezometers and deeper GWBZ monitoring wells at the Site.

3.7.1 Groundwater Elevation Measurements

The depth to groundwater was measured in each of the six monitoring wells using an electronic water
level meter that was cleaned prior to use and between wells. The depth to water was measured to the
nearest 0.01 foot, relative to a surveyed measuring point on the top of the well casing. Depth to water in
the deeper GWBZ monitoring wells ranged from 57.44 to 71.50 feet below top of casing (btoc). The range
of groundwater depths correspond to elevations of between 1,101.78 and 1,090.51 feet North American
Vertical Datum of 1988 (NAVD88). The piezometric elevations were used to prepare an interpretive
groundwater elevation contour map, which is presented on Figure 5F. The groundwater elevation data
are summarized in Table 1.

3.7.2 Groundwater Sampling Methods

Sampling was conducted using low-flow techniques to minimize sample volatilization and turbidity. The
sample depth in each monitoring well was originally proposed to be based on results of the depth-discrete
sampling summarized in Section 3.4. However, based on the absence of clear vertical stratification in the
wells, samples were collected from the middle of the well screen. Purging was performed using a
peristaltic pump equipped with new, single use tubing that was changed between each well. Each well
was purged using low-flow low-impact purging techniques until field measurements of pH, DO, ORP,
temperature, and conductivity stabilized in accordance with the groundwater sampling standard operating
procedure outlined in the Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP). Field
data sheets containing field parameter measurements are included in Attachment E. Purge water was
temporarily stored on-Site in properly labeled 55-gallon drums pending characterization and off-Site
disposal.

The groundwater samples were pumped directly into new, laboratory-supplied sample containers at a
flow rate of less than 100 mL/min. Immediately upon collection, each groundwater sample container was
appropriately labeled and placed in a chilled cooler pending submittal to the analytical laboratory. The
groundwater samples were submitted to Pace Analytical National Laboratory for analysis under standard
chain-of-custody protocols. Samples were analyzed for groundwater COCs, which include DRO and ORO
(with and without SGC), GRO, and benzene, as well as total organic carbon (TOC).

3.7.3 Shallow Transient Water Sampling and Analytical Results

The four shallow piezometers (PZ-1 through PZ-4) were dry during the August 2021 sampling monitoring
event and no samples were collected. However, a shallow transient water sample was collected from PZ-
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4 during a post-installation sampling event on June 24, 2021. Analytical results for the shallow transient
water sample are summarized below.

o GRO was detected at a concentration of 16,000 ug/L which exceeds the MTCA CUL of 800
ug/L.

¢ DRO and ORO (without SGC) were detected at concentration of 5,540 pg/L and 1,730 pg/L
respectively, which exceeds the MTCA CUL of 500 ug/L.

¢ DRO (with SGC) was detected at concentration of 1,390 pg/L which exceeds the MTCA CUL
of 500 pg/L. ORO (with SGC) was not detected in the sample.

o Benzene was not detected in the sample.

e TOC was detected at 17,300 pg/L in the sample.

3.7.4 Unconfined GWBZ Monitoring Well Sampling and Analytical Results

A table of analytical results for groundwater samples collected from the deeper unconfined GWBZ
monitoring wells including data collected during the 2021 SRI is presented in Table 3 and the sample
locations and table of results exceeding MTCA Method A CULs are shown on Figure 6. A copy of the
analytical data report is included in Attachment D. Analytical results from samples collected during the
2021 SRI from the deeper unconfined GWBZ (excluding depth-discrete groundwater data in Table 4) are
summarized below.

e GRO and BTEX compounds were not detected in any groundwater samples collected from
the deeper unconfined GWBZ.

e When SGC was used, neither DRO nor ORO were detected in samples from any well
completed in the deeper unconfined GWBZ at the method detection limits of 200 ug/L and
250 pg/L, respectively.

e DRO without SGC was detected in samples from wells MW-1, MW-3, and MW-4 at
concentrations exceeding the CUL of 500 ug/L ranging from 842 ug/L to 1,850 pg/L.

e ORO without SGC was detected in samples from wells MW-1, MW-3, and MW-4 at
concentrations exceeding the CUL of 500 ug/L ranging from 1,040 ug/L to 1,640 pg/L.

TOC results ranged from <1,000 ug/L in the sample from MW-6 to 11,200 pg/L in the sample from MW-3
and were generally higher in wells where DRO and ORO was present. In the two wells with no DRO or
ORO detections, TOC results were low (1,780 pg/L in MW-5) to non-detect (<1,000 ug/L in MW-6). The
high TOC results in wells MW-3 and its field duplicate (11,200/10,400 ug/L) and MW-4 (8,730 ug/L)
relative to natural background values associated with wells MW-5 and MW-6 is strong evidence of the
breakdown of DRO and ORO that has occurred over time.
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The absence of detections of DRO and ORO when using SGC over the last several years indicates that
current detections of DRO and ORO (without SGC) are biased high or are false positives due to the
presence of polar metabolites resulting from the environmental breakdown of DRO and ORO in
groundwater.

3.74.1 Total and Fecal Coliform Analyses

In June 2021, a sample of the shallow transient water was collected from piezometer PZ-4. This
piezometer is adjacent to a City of Leavenworth SS line that the City has indicated requires repairs for a
noted structural defect. The SS line and the location of the defect are illustrated on Figure 2. The sample
from PZ-4 was analyzed for total coliform as an indicator of potential leakage from the SS line. Total
coliform was detected at 2,000 CFU/100mL.

Groundwater should not contain measurable concentrations of coliform and the detection of total coliform
in the sample strongly indicates influence of sewage from the nearby SS line. A more definitive analytical
test for fecal coliform was planned for the groundwater sampling event in August 2021 to provide
additional data to evaluate the potential influence of water released from the sewers line to the shallow
transient water. However, the piezometer was dry at the time of the August sampling event and a sample
could not be collected.

Fecal coliform samples were collected from wells MW-3 and MW-5 to evaluate the potential for impacts
to the deeper unconfined GWBZ from the potential leaking City of Leavenworth SS line. Samples were
submitted to Fremont Analytical of Seattle, Washington, for analysis of fecal coliform by SM 9222D.
Neither sample contained detectable levels for fecal coliform. Bacteria are relatively large particles that
tend be filtered out of groundwater passing through porous media. Therefore, bacteria associated with
leaking from the City of Leavenworth SS line would not be expected to reach the deeper unconfined
GWBZ given its depth and the thickness of soil between the leak and the deeper GWBZ.

The City of Leavenworth reportedly plans to repair the SS line in 2022. The known and identified defect
in the SS line provides further evidence supporting the hypothesis that total coliform detected in the June
2021 sample from PZ-4 was the result of leakage from the line. It is feasible that this leakage continues
to contribute to the limited volume of shallow transient water.

3.8 Surveying

The soil boring locations, shallow piezometers, and existing monitoring wells were surveyed on July 11,
2021, by Erlandsen and Associates of Chelan, Washington. Vertical coordinates (measuring point
elevations) were measured at the northernmost point on the top of each PVC well casing to the nearest
0.01 foot, relative to NAVD88. Horizontal coordinates of each soil boring and well were measured relative
to the North American Datum of 1983 (adjustment of 1991; NAD83/91). A copy of the survey report is
presented in Attachment G. The top-of-casing elevations are summarized in Table 1.
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4.0 FINDINGS

4.1 Localized Geology and Hydrogeology

Monitoring wells MW-1 through MW-5 were installed by air rotary drilling methods. Lithologic descriptions
of the soil cuttings for these wells does not lend to accurate geologic logging nor did they identify
potentially transmissive zones in the saturated zone below 50 feet bgs. MW-6 installed via sonic methods
and cored continuously and is therefore a more reliable source for lithologic information.

The geologic log for MW-6 indicates alternating layers, approximately 2 to 5-feet thick, of sand and silty
sand in the upper 15 feet of the boring. At 15 feet bgs a 1-foot layer of sandy gravel was encountered
underlain by 2-feet of sand extending to approximately 18 feet bgs. Silty sand extends from 18 feet to 46
feet bgs and is underlain by gravelly sand, which is the formation in which the deeper unconfined GWBZ
occurs, extending from 46 feet to the total boring depth of 75.5 feet bgs. Groundwater was encountered
at approximately 56 feet bgs at the time of drilling.

The lack of stratigraphic detail within the deeper unconfined GWBZ and the use of long screen intervals
for the wells raised concerns by Ecology that the groundwater data may not be fully representative.
Ecology expressed concern that more transmissive zones could be directing the flow and transport of
impacted groundwater in the deeper unconfined GWBZ.

Deep boring GWB-1 was installed during the SRI in close proximity of MW-5 to obtain a detailed
stratigraphic log of lithology which was not available from the original air rotary drilling method. The
objective of this boring was to identify the potential presence of transmissive zones within the saturated
zone below approximately 50 feet bgs. Lithologies observed during advancement of boring GWB-1
consisted primarily of alternating layers, approximately 2 to 5- feet thick, of sand and silty sand in the
upper 19 feet. These alternating layers are underlain by silty sand extending from 19 feet to 36 feet bgs.
Underlying the silty sand layer is a layer of sand with silt and gravel that extends from 36 to 50 feet bgs.
From 50 to 55 feet there were alternating thin, approximately 1 to 2-foot thick, layers of sand, silty sand,
and silt. At 55 feet bgs and deeper, geologic materials consistently contain gravel with varying sand and
silt content from 55 feet to the terminal depth of 75 feet bgs. The changes in lithology with depth were
commonly gradational with the occasional cobble or boulder noted in the gravel. Groundwater was
encountered at 68 feet bgs at the time of drilling GWB-1. The stratigraphy in GWB-1, indicated more
gravel-bearing lithologies at and below the water table than were logged during the installation of MW-5
in 2001. The presence of more permeable gravel layers in GWB-1 is consistent with the order of
magnitude greater hydraulic conductivity values in MW-5 calculated from the SR slug tests and the faster
and more pronounced response to river stage.

The drilling at GWB-1 did not identify shallower soils that could serve as significant or preferential
pathways for migration. The absence of any detectable COC concentrations in MW-5 during sampling
further supports a conclusion that there is not a significant migration pathway from the area of known
impacts to MW-5.
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4.2 Groundwater

Saturated conditions were encountered at the Site. As noted, transient water is seasonally present within
shallower soils (i.e., shallow transient water) and a deeper unconfined GWBZ is present at depths
between about 50 and 70 feet bgs.

The shallow transient water is observed in the spring and early summer after snowmelt and spring rains.
The shallow transient water is observed above a silty sand layer that is mostly continuous beneath the
Site, which appears to serve as a localized aquitard. Saturated conditions typically begin in early spring
fed by precipitation and snowmelt and persist through late June based on gauging data from the SRI.
When observed, the shallow the shallow transient water is observed at depths as shallow as 0.13 feet
bgs outside the cap to as deep as 22.67 feet bgs beneath the cap. When present, this range of depths
correspond to elevations of between 1,133.57 and 1,146.74 feet NAVD88. As noted above, the shallow
piezometers have very low yield and recharge only when saturated conditions are present. The fact that
saturated conditions are not present throughout the year and the low yield of these soils supports a
conclusion that any water present would not be considered potable groundwater nor support a sustained
yield of 0.5 gallons/minute.

The presence of finer grained lithologies below the shallow transient water zone and above the deeper
unconfined GWBZ have been identified in several boring logs and appear to be extensive beneath Site.
These less permeable, less transmissive soils serve as an aquitard for the intermittent saturated
conditions and serve to impede the vertical migration of the shallow transient water and near surface
impacts to the deeper unconfined GWBZ. Because the saturated conditions are not present throughout
the full annual cycle, some amount of petroleum hydrocarbons have migrated to the deeper unconfined
GWBZ under the influence of gravity. However, detectable concentrations of petroleum hydrocarbons in
soil are limited to less than 25 feet bgs beneath the cap and 10 feet bgs beyond the cap to the east and
northeast, and do not indicate significant or extensive vertical migration of impacts.

The deeper unconfined GWBZ underlies these lower permeability zones and consists primarily of fine to
coarse sand and gravel with varying amounts of silt, which has high transmissivity where the silt content
is low. The unconfined GWBZ is the expression of the local water table and is encountered at depths of
between 55 and 75 feet bgs (elevation of approximately 1,101 and 1,082 feet NAVD88).

It is currently interpreted that well MW-5 may have been completed in a different hydrostratigraphic zone
than the other wells or a different stratigraphy within the same zone with distinct properties. Well MW-5
appears more directly hydraulically connected to Wenatchee River stages with a more immediate
response to changes in river elevation. As noted in Figures 5A through 5F when MW-5 is excluded,
potentiometric contours consistently indicate generally northerly direction of groundwater migration.
Westerly, southwesterly, or southerly groundwater gradients have not been observed in the groundwater
elevation data set. Additional details are provided in Section 3.5 above.
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4.3 Nature and Extent of Impacts

431 Soil

SRI data for soil samples with detected COCs is presented in Table 2. Historical soil data tables are
provided in Attachment B. Recent and historical soil sampling locations are shown on Figure 2.

Previous data indicated that impacted soils were generally bounded within the capped area. The SRI
included sampling to further characterize the lateral limits of impacts to soil. This was performed by
collecting and analyzing additional soil samples during drilling of SB-1 through SB-6 and GWB-1. Drilling
and sampling locations are indicated on Figure 3.

Neither DRO, ORO, BTEX, nor naphthalenes were detected at concentrations exceeding a CUL in any
of the additional samples. This SRI and the result of prior investigations indicate that the extent of those
compounds at concentrations exceeding CULs is limited to the area beneath the cap.

GRO was detected at concentrations exceeding the CUL in borings SB-1, SB-2, SB-4, SB-5, and SB-6.
GRO concentrations ranged from 7.2 mg/kg to 2,820 mg/kg. The maximum depth of impacts was at 25
feet bgs at SB-6.

Figure 3 presents the interpreted lateral extent of GRO impacts to soil. As indicated, the lateral extent of
impacts extends beyond the cap to the northeast with exceedances of MTCA Method A CULs identified
in the top 10 feet of the soil column outside the soil cap. The interpreted vertical distribution of GRO in
soil is presented on cross sections A-A’ (Figure 7) and B-B’ (Figure 8). The vertical extent of GRO impacts
at concentrations exceeding the CUL is well characterized and does not appear to extend deeper than
about 25 feet beneath the cap.

4.3.2 Shallow Transient Water

SRI data for shallow transient water samples with detected COCs are presented in Tables 3 and 4.
Historical groundwater data tables are provided in Attachment B. Shallow transient water sampling
locations are shown on Figure 2.

Based on the groundwater sample collected from shallow piezometer PZ-4 in June 2021, the shallow
transient water, when present beneath the cap, is impacted with GRO, DRO, and ORO. Benzene was
not present at a detectable concentration. GRO was detected at a concentration of 16,000 ug/L, which
exceeded the CUL of 800 pg/L. DRO was detected at a concentration of 5,540 ug/L without SGC and at
1,390 pg/L with SGC, which exceeded the CUL of 500 ug/L. ORO was detected at a concentration of
1,730 pg/L without SGC, which exceeded the CUL of 500 pg/L but was not detected with SGC.

Shallow transient water beyond the boundaries of the soil isolation cap at PZ-1, PZ-2, and PZ-3 did not
contain detectable concentrations of GRO, DRO, ORO, and BTEX when sampled in April 2017.
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Piezometers PZ-1, PZ-2, and PZ-3 were dry during multiple groundwater gauging events between June
and August 2021.

These findings suggest that, when present, shallow transient water beneath the cap may become
impacted with GRO as a result of dissolution from the capped and impacted soils. Those impacts do not
appear to extend beyond the limits of the cap.

4.3.3 Unconfined GWBZ

SRI data for unconfined GWBZ samples with detected COCs are presented in Tables 3 and 4. Historical
groundwater data tables are provided in Attachment B. Unconfined GWBZ monitoring well locations are
shown on Figure 6.

The COCs in the unconfined GWBZ are currently limited to DRO and ORO and only for samples analyzed
without SGC. These non-SGC detections of DRO and ORO correspond with high TOC concentrations.
The high TOC concentrations relative to background levels are evidence of significant degradation of
DRO and ORO to polar metabolites and degradation products in the unconfined groundwater. During the
August 2021 sampling event DRO and ORO detections at concentrations greater than the CULs were
limited to non-SGC samples from wells MW-1, MW-3, and MW-4. Wells MW-5 and MW-6 have no
historical COC detections, at concentrations greater than the CUL. MW-5 and MW-6 bracket the
northwestern and southeastern limits of the Site, respectively, and characterize the extent of the deeper
aquifer plume in the downgradient and upgradient directions, respectively.

5.0 CONCEPTUAL SITE MODEL

The conceptual site model (CSM) is based on the data collected during the investigative actions
performed at the Site and identifies potential human and ecologic exposure pathways. The CSM therefore
forms the basis for CUL development and selection. The CSM is summarized below.

The primary historical source area for petroleum hydrocarbon impacts is in the northwest corner of the
Site. Operations related to the 15,000-gallon AST, 20,000-gallon AST, and truck loading rack were
identified as potential sources of petroleum-related impacts. Subsequent investigations in 1991 and 1995
further characterized the lateral and vertical extent of impacted soil beneath the Site and confirmed the
depth of groundwater. Those investigations also confirmed the presence of impacts to groundwater.

Based on the location and extent of soil impacts, it appears that the primary release(s) were to the surface
or near-surface from historical leaks in above-grade and below-grade product lines and/or releases during
fuel transloading at the loading rack. Impacts from these surface and near-surface releases migrated
vertically through preferential pathways to the deeper unconfined GWBZ at depths between 50 to 60 feet
bgs.

This vertical migration was facilitated by shallow transient water that is only present intermittently during
the year and, when present, is not present throughout the entire Site. Water was observed seeping from
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the walls of test pits RE5 (14 feet bgs), RE8 (11 feet bgs), RE9 (14.5 feet bgs), and RE10 (16.5 feet bgs)
located in the northern portion of the Site. Seeps were not observed in the walls of the remainder of the
test pits installed during the 1995 investigation. Petroleum hydrocarbons in the groundwater within the
deeper unconfined GWBZ at depths of between 50 to 60 feet bgs do not appeared to have migrated any
significant distance from the source area.

The extent of impacted soil defined in the 1997 RI/FS was capped beneath 10 to 15 feet of clean fill soil
in 2003 as the approved remedy under the 2001 AO No. DE 01TCPCR3168. The lateral distribution of
soil impacted with COCs defined during this SRI at concentrations greater than CULs is shown on Figure
3.

Soil impacts identified in PZ-2 (during installation in 2017) and in SB-1 and SB-2 completed during the
SRI indicate that GRO impacts in soil extend beyond the footprint of the cap to the east and northeast.
The maximum lateral extent of those impacts is not fully characterized but is not expected to be extensive
based on the current data. All other COCs appear limited to beneath the cap. The vertical extent of soil
impacts at concentrations greater than CULs range in elevations from 1,130 to 1,150 feet NADV88
(Figures 7 and 8).

Site COCs are those compounds that were detected in soil and/or groundwater during the SRI at
concentrations exceeding laboratory method detection limits and are potentially associated with
release(s) from the fuel bulk storage and transloading operation. The COCs for the Site soils are DRO,
ORO, GRO, BTEX, and naphthalenes. The COCs for groundwater are DRO, ORO, GRO, and benzene.

Shallow transient water was identified in 2016 with the installation of shallow piezometers PZ-1, PZ-2,
and PZ-3 at locations immediately north, east, and south of the cap. The shallow transient water is present
only during short portions of the year and is not laterally continuous across the Site. The shallow transient
water was observed during multiple events conducted between April and May 2017. During those events
the groundwater flow direction in the shallow transient water appeared to be the south southwest. The
presence of shallow transient water beneath the cap was confirmed briefly with the installation of PZ-4
during the SRI in June 2021; however, the piezometers were dry during the latter half of 2021.

Extensive groundwater elevation data collected during the completion of this SRI indicate that the primary
groundwater flow direction in the deeper unconfined GWBZ is generally to the north with some localized
variability. Seasonal fluctuations in relative groundwater elevations in wells MW-1, MW-2, and MW-3, as
shown on Figure 4, and overall changes in groundwater elevation in all wells relative to changes in river
stage cause localized variations in the direction of groundwater flow in the southern portion of the Site,
but the overall flow direction across the Site is toward the north-northwest.

The source of the shallow transient water has long been assumed to be due primarily to the accumulation
of snow and resulting melt water and other surface water runoff and in low lying topographic areas of the
Subject Property immediately adjacent to the cap. However, based on new information obtained during
the SRI regarding a defect in a portion of the City of Leavenworth SS line beneath the northwest corner
of the property just north of the cap, and on high counts of coliform bacteria detected in shallow transient
water in PZ-4, some contribution of water from the damaged City SS line is occurring.

23

TRC Project Number: 500438.0000.0000



Revised Supplemental Remedial Investigation Report
BNSF Glacier Park East Site

Leavenworth, Washington

July 25, 2022

Soil data from borings advanced through the cap (SB-4, SB-5, and SB6) and data from shallow
piezometer PZ-4 confirm the presence of COC impacts to soil and groundwater beneath the cap. Only
GRO was detected at concentrations exceeding a CUL in soil beneath the cap during this SRI. GRO,
DRO and ORO were detected at concentrations above the CULs in the shallow transient water.

The deeper unconfined GWBZ is impacted with COCs at concentration exceeding CULs. Following
installation of the soil cap in 2003, groundwater COC concentrations generally declined in all monitoring
wells and remained less than the respective CULs until approximately 2007. The trend graphs of MW-2,
MW-3, and MW-4 (Attachment H) illustrate the increases in dissolved-phase COC concentrations
between 2007 and 2011, and the subsequent decline in concentrations in more recent years.

Confirmation of shallow transient water beneath the cap during the SRl is consistent with findings in 2016
and 2017 when the presence of saturated conditions was identified in three shallow piezometers (PZ-1,
PZ-2, and PZ3) installed around the perimeter of the cap. The shallow transient water appears to perch
on less permeable soils, which tends to impede vertical migration.

Concentrations of COCs greater than CULs in the deeper unconfined GWBZ have been limited to wells
MW-3 and MW-4 historically, with only sporadic detections in wells MW-1 and MW-2. Wells MW-5 and
MW-6 on the downgradient and upgradient limits of the Site, respectively, have no detections of COCs
in groundwater.

The lithologies logged during the advancement of soil borings and well installations, including deep boring
GWB-1 installed near MW-5 as part of the SRI, demonstrate a complex and laterally heterogenous
stratigraphy that varies across the Site, which is consistent with the geologic and recent glacial
depositional history of the region.

Based on the review of groundwater elevations (see Section 3.5) the overall groundwater flow is generally
to the north with some minor variation.

Figure 2 shows the orientation of two geologic cross sections trending northwest-southeast (A-A’) and
southwest-northeast (B-B’) through the Site and extending beyond the property lines. The geologic cross
sections themselves are presented on Figures 7 and 8 and include the interpreted vertical and lateral
extent of COC impacts to soil and groundwater, based on the most relevant available data.

The CSM also evaluates current and potential future exposure pathways based upon the current and
foreseeable future land uses. A CSM outlining the primary sources, COCs, media of concern, transport
mechanisms, and exposure pathway analysis is shown on Figure 9.

The current and potential future exposure pathways:

¢ inhalation of volatilized vapors from impacted soil and groundwater,

e ingestion and direct contact with soil,
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e direct contact with groundwater, and

e consumption of groundwater, although this is not a complete exposure pathway, it must be
considered under MTCA regulations.

Potential human receptors associated with these exposure pathways are primarily construction workers.
The majority of the Site is covered by a cap and clean fill soil up to 15 feet thick. A small area of the
impacted soil with GRO concentrations greater than CULs extends beyond the footprint of the protective
cap (Figure 3). There is no potential for indoor air exposures because the Site is currently covered by a
soil isolation cap and an Environmental Covenant is in place limiting the use of the property. Future
development of the Site for residential or commercial uses is also unlikely. There are currently no
completed exposure pathways based on the Site use and the Environmental Covenant.

Direct exposure to shallow transient water is unlikely because this water, when intermittently present is
covered with an impermeable cap in most areas where COCs have been detected at concentrations
exceeding CULs. In areas where COCs in shallow transient water extend beyond the cap, exposure is
mitigated via the Environmental Covenant.

The potential exposure pathways that have been identified as incomplete are described below.

e Groundwater migration to surface water. The nearest surface water body is approximately
800 feet south from impacted groundwater at the Site and the established groundwater flow
direction at the Site is generally northerly. The most hydraulically downgradient well is not
impacted. Therefore, there are no complete exposures to surface water receptors.

e Human ingestion of freshwater organisms.

e Terrestrial ecological exposures do not require further evaluation based on the exclusions
contained in the MTCA regulations under WAC 173-340-7491(1)(c)(i), and specifically the
insufficient acreage of contiguous habitat surrounding the Site to ecological receptors, as
described in Section 1.3.2.

6.0 CLEANUP LEVEL DEVELOPMENT

The CULs and associated points of compliance were developed based on the exposure pathways and
potential receptors identified in the CSM in Section 5.0. As required by MTCA, the CULs must ensure
protectiveness of all exposure pathways identified in the CSM. The selected CULs must be protective of
human health and the environment after completion of the selected remedial action and implementation
of institutional and/or engineering controls (if any) and must consider the exposure pathways that remain
after remedy implementation.

The following evaluation of CULs is for the purposes of evaluating the potential effectiveness of remedial
alternatives and the likely ability of those alternatives to attain a cleanup standard. Remedial objectives
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will be evaluated, at least in part, on their likely ability to attain CULs in all media throughout the Site, with
the ultimate objective of satisfying the AO and obtaining a No Further Action (NFA) determination for the
Site.

The work documented herein is intended to comply with the laws and regulations of the State of
Washington. The work to be performed during implementation of the selected remedy will be performed
under the AO and will necessarily comply with MTCA. Applicable or Relevant and Appropriate
Requirements (ARARSs) for the selected remedy will be MTCA, and all potential exposure pathways will
be addressed. This SRI contains a fully MTCA-compliant CUL development.

6.1 Points of Compliance

A point of compliance is that point or location on a property where the CULs must be attained. The
standard point of compliance within MTCA is all media throughout a Site. If a conditional point of
compliance is appropriate, it must be established as close to the source of the release as practicable.

The lateral boundary of the Site includes the historical extent of soil and groundwater with COC
concentrations greater than applicable screening levels. Analytical data for soil samples from borings SB-
1, SB-2, and SB-3, collected during this SRI, indicate GRO-impacted soil at those locations that are
immediately northwest of the property line (Figure 3).

Final points of compliance, including conditional points of compliance for soil, groundwater, and indoor
air (if applicable), will be established in the CAP.

6.2 Soil

Soil CULs and associated points of compliance were established to ensure protectiveness associated
with the current and potential future exposure pathways identified in the CSM. For purposes of this SR,
the point of compliance for soil is the upper 15 feet of soil at the perimeter of the cap, as defined in Section
3.1.

In the process of developing soil CULs, the transport mechanisms and exposure pathways identified in
the CSM were considered. The MTCA Method A Soil CULs for Unrestricted Land Uses (WAC 173-340-
900; Table 740-1) are the applicable CULs for soil. The selected soil CULs are protective of potential
direct exposure to soils shallower than 15 feet and are generally accepted as being protective of
groundwater to a drinking water standard. Potential soil exposures are further limited by the existing cap.
The cap also is protective of the soil-to-groundwater migration pathway by significantly reducing surface
infiltration.

6.3 Groundwater

Groundwater CULs and associated points of compliance were established to ensure protectiveness of
the current and potential future exposure pathways identified in the CSM. For purposes of this SRI, the
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point of compliance for groundwater is the standard point of compliance at the Site (i.e., all groundwater
throughout the Site as defined in Section 6.1). The standard point of compliance is, by definition,
protective of all exposure pathways.

In the process of developing groundwater CULs for the Site, the transport and exposure pathways
identified in the CSM were considered. The MTCA Method A CULs for Groundwater (WAC 173-340-900;
Table 720-1) are the applicable CULs for groundwater. The CULs for groundwater are summarized in the
table below and in the attached Table 3.

6.4 Final COCs and CULs
Site-specific COCs are associated with historical bulk fuel storage and fuel transloading operations.
COCs for the Site are selected based on historical detections, completion of analytical requirements of

Table 830-1 and the 2008 Ecology review.

Site-Specific Constituents of Concerns and Cleanup Levels

Soil Groundwater
coc® Applicable Applicable
CUL® Regulatory Basis CcuL)@ Regulatory Basis
(mg/kg) (Hg/L)
DRO 2,000 MTCA Method A 500 MTCA Method A
ORO 2,000 MTCA Method A 500 MTCA Method A
GRO 100/ 30@ MTCA Method A 1,000/ 800(@ MTCA Method A
Benzene 0.03 MTCA Method A 5 MTCA Method A
Toluene 7 MTCA Method A 1,000 MTCA Method A
Ethylbenzene 6 MTCA Method A 700 MTCA Method A
Xylenes 9 MTCA Method A 1,000 MTCA Method A
Naphthalenes 5 MTCA Method A N/A

@ COCs are based on those outlined in the Ecology-approved Supplemental Remedial Investigation Work Plan
dated October 28, 2020. Naphthalenes are a COC for soil but not groundwater.

®)  WAC 173-340-900, Table 740-1

) WAC 173-340-900, Table 720-1

@ When benzene is also identified as a COC or when the sum of toluene, ethylbenzene, and total xylenes exceeds
1 percent of the GRO concentration

7.0 SUPPLEMENTAL FEASIBILITY STUDY DEVELOPMENT OBJECTIVES

Soil borings SB-1 and SB-2 were located beyond the lateral limits of the current cap. GRO was detected
at concentrations greater than the CUL in two soil samples from SB-1 and SB-2. Though above the CUL,
impacts are not expected to extend much farther to the east and northeast. Additional shallow soil
sampling east and northeast of the SB-1 and SB-2 can be performed as a component of remedial design
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and does not preclude the evaluation and development of remedial alternatives as a component of the
SFS.

The lateral extent and seasonal duration of the shallow transient water is limited. This water has been
sporadically observed during past semiannual sampling events and was confirmed under the cap at PZ-
4 during the SRI; however, shallow transient water was non-existent across the site just a few weeks
later. GRO, DRO, and ORO impacts at PZ-4 exceed CULs; however, the shallow transient water is only
sporadically present and is located under the existing soil and asphalt covered cap.

The potential for contribution to shallow saturated conditions from a confirmed defect in the City of
Leavenworth SS line should be mitigated once the line is repaired. The City of Leavenworth plans to
video-inspect the section of SS line in early 2022 to determine if the line can be repaired using a CIPP
process. Repairs to the SS line would then be completed in the summer of 2022. The removal of this
leakage to the shallow soils will further limit the amount of water within the shallow zone. This issue does
not preclude the completion of the SFS at this time.

8.0 SUPPLEMENTAL REMEDIAL INVESTIGATION CONCLUSIONS

The remedial investigation is sufficiently complete, and the findings of the SRI are adequate to allow for
development and evaluation of remedial alternatives. While additional data may be needed to support
development of a remedial design, there is sufficient information to continue the evaluation and selection
of remedial alternatives.

The sources of impacts to soil and groundwater at the Site are from past releases associated with
historical fuel storage and transloading operations that occurred between 1920 and 1990. The nature and
extent of impacts to soil have been adequately characterized to allow for development and evaluation of
remedial alternatives. Additional characterization of the lateral extent of impacts may be necessary to
finalize an Engineering Design Report for a selected remedy.

The nature of impacts to shallow transient water has been further characterized during the SRI. As noted,
the shallow transient water does not meet the definition of groundwater within MTCA since the water is
not present year-round and would not provide a sustained yield of 0.5 gallons/minute. This shallow
transient water is therefore not a source of potable groundwater and does not pose a realistic threat of
human ingestion. The current Environmental Covenant is protective of potential exposure to impacts.

The extent of impacts within the deeper unconfined GWBZ is well established by the existing monitoring
well network. The downgradient (i.e., MW-5) and upgradient wells (i.e., MW-6) do not have detectable
concentrations of impacts. Additionally, the hydraulic gradient is well established as being consistently to
the north, eliminating the need for additional wells to the southeast or east.

Dissolved-phase COC concentrations in the deeper unconfined GWBZ have continued to attenuate over
time and their presence in groundwater at concentrations greater than CULs is only detected in samples
analyzed without SGC. This finding strongly indicates that the petroleum present is highly degraded
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through environmental weathering and will continue to degrade over time. Based on current data, it is
appropriate to revise the groundwater monitoring plan to further focus on the COCs that continue to be
present at concentrations exceeding CULs.

The existing cap and Environmental Covenant are fully protective of all current or potential exposure
pathways. The SRI has demonstrated that surface water exposures are also not complete.

Terrestrial ecological exposures do not require further evaluation based on an exclusion contained in the
MTCA regulations under WAC 173-340-7491(1)(c)(i) as described above in Section 1.3.2. A completed
Terrestrial Ecological Evaluation Form is presented in Attachment A in support of this statement.

Ethylbenzene, toluene, xylenes and naphthalenes have never been detected at concentrations greater
than the applicable MTCA Method A Cleanup level in soil. In addition, benzene has not been detected
at concentrations greater than the MTCA Method A cleanup level in any of the last eight groundwater
sampling events since 2016. Benzene was not detected in any soil samples exceeding MTCA Method A
cleanup level during the SRI. Based on the weight of evidence, BTEX and naphthalenes are not COCs.
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Groundwater Elevation Data

Table 1

Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East
Leavenworth, Washington

Monitoring Well Elevation® Depth to Water | Water Elevation Change in.
Well (feet NGVD29 / Date (feet below top of| (feet NGVD29/ |Water Elevation
NAVD88) casing) NAVD88) (feet)
10/5/2001 59.12 1,090.72 -
12/20/2001 59.41 1,090.43 -0.29
1.149.84 3/21/2002 59.12 1,090.72 0.29
6/26/2002 57.29 1,092.55 1.83
9/24/2002 57.70 1,092.14 -0.41
12/18/2002 62.26 1,087.58 -4.56
1.153.50 3/14/2003 65.22 1,088.28 -
5/30/2003 60.30 1,093.20 4.92
3/26/2004 60.44 1,092.80 -
6/29/2004 56.45 1,096.79 3.99
9/27/2004 60.50 1,092.74 -4.05
12/1/2004 60.69 1,092.55 -0.19
3/9/2005 61.10 1,092.14 -0.41
6/29/2005 61.11 1,092.13 -0.01
9/23/2005 61.82 1,091.42 -0.71
12/30/2005 61.69 1,091.55 0.13
3/28/2006 61.76 1,091.48 -0.07
1,153.24 6/29/2006 58.89 1,094.35 2.87
9/5/2006 59.23 1,094.01 -0.34
12/11/2006 59.14 1,094.10 0.09
3/30/2007 57.85 1,095.39 1.29
9/6/2007 - - -
4/29/2008 59.30 1,093.94 -1.45
10/1/2008 59.22 1,094.02 0.08
4/30/2009 59.36 1,093.88 -0.14
10/12/2009 58.94 1,094.30 0.42
4/29/2010 59.85 1,093.39 -0.91
MW-1 8/17/2010 59.10 1,094.11 -
10/12/2010 59.90 1,093.31 -0.80
4/28/2011 60.02 1,093.19 -0.12
10/13/2011 58.29 1,094.92 1.73
3/9/2012 59.34 1,093.87 -1.05
6/20/2012 57.74 1,095.47 1.60
9/20/2012 56.95 1,096.26 0.79
12/11/2012 58.39 1,094.82 -1.44
1153.21 3/18/2013 59.31 1,093.90 -0.92
12/4/2013 59.35 1,093.86 -0.04
03/18/2014 60.08 1,093.13 -0.73
06/19/2014 59.11 1,094.10 0.97
11/19/2014 59.78 1,093.43 -0.67
4/14/2015 59.80 1,093.41 -0.02
11/3/2015 59.80 1,093.41 0.00
6/1/2016 56.09 1,097.12 3.71
11/9/2016 56.82 1,096.39 -0.73
4/11/2017 57.97 1,095.24 -1.15
5/30/2017 56.01 1,101.10 -
11/8/2017 60.35 1,096.76 -4.34
5/15/2018 56.38 1,100.73 3.97
6/13/2018 56.29 1,100.82 0.09
1,157.11 11/6/2018 57.89 1,099.22 -1.60
6/19/2019 58.45 1,098.66 -0.56
11/20/2019 59.87 1,097.24 -1.42
2/3/2021 61.21 1,095.90 -1.34
5/26/2021 58.90 1,098.21 2.31
115713 6/11/2021 58.26 1,098.87 0.66
8/2/2021 58.35 1,098.78 -0.09
10/5/2001 64.02 1,086.93 -
12/20/2001 63.24 1,087.71 0.78
3/21/2002 64.02 1,086.93 -0.78
1.150.95 6/26/2002 58.14 1,092.81 5.88
MW-2 9/24/2002 59.53 1,091.42 -1.39
12/18/2002 - - -
3/14/2003 - - -
5/30/2003 60.35 1,090.60 -
1161.19 3/26/2004 69.57 1,091.62 -
6/29/2004 63.98 1,097.21 5.59
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Groundwater Elevation Data
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East

Table 1

Leavenworth, Washington

Monitoring Well Elevation® Depth to Water | Water Elevation Change in.
Well (feet NGVD29 / Date (feet below top of| (feet NGVD29/ |Water Elevation
NAVD88) casing) NAVD88) (feet)
9/27/2004 69.40 1,091.79 -5.42
12/1/2004 69.98 1,091.21 -0.58
3/9/2005 70.55 1,090.64 -0.57
6/29/2005 70.20 1,090.99 0.35
9/23/2005 72.34 1,088.85 -2.14
12/30/2005 71.82 1,089.37 0.52
3/28/2006 72.06 1,089.13 -0.24
6/29/2006 66.46 1,094.73 5.60
1,161.19 9/5/2006 68.72 1,092.47 -2.26
12/11/2006 68.81 1,092.38 -0.09
3/30/2007 66.48 1,094.71 2.33
9/6/2007 67.05 1,094.14 -0.57
4/29/2008 69.11 1,092.08 -2.06
10/1/2008 68.96 1,092.23 0.15
4/30/2009 68.23 1,092.96 0.73
10/12/2009 68.60 1,092.59 -0.37
4/29/2010 68.96 1,092.23 -0.36
8/17/2010 68.02 1,093.10 -
10/12/2010 68.91 1,092.21 -0.89
4/28/2011 68.65 1,092.47 0.26
10/13/2011 67.05 1,094.07 1.60
3/9/2012 68.69 1,092.43 -1.64
MW-2 6/20/2012 66.03 1,095.09 2.66
(cont'd) 9/20/2012 66.40 1,094.72 -0.37
12/11/2012 67.81 1,093.31 -1.41
1161.12 3/18/2013 68.02 1,093.10 -0.21
12/4/2013 68.25 1,092.87 -0.23
03/18/2014 68.99 1,092.13 -0.74
06/19/2014 67.35 1,093.77 1.64
11/19/2014 68.56 1,092.56 -1.21
4/14/2015 67.92 1,093.20 0.64
11/3/2015 68.42 1,092.70 -0.50
6/1/2016 63.59 1,097.53 4.83
11/9/2016 65.23 1,095.89 -1.64
4/11/2017 66.58 1,094.54 -1.35
5/30/2017 64.09 1,100.92 -
11/8/2017 66.13 1,098.88 -2.04
5/15/2018 64.59 1,100.42 1.54
6/13/2018 64.23 1,100.78 0.36
1,165.01 11/6/2018 66.70 1,098.31 -2.47
6/19/2019 66.80 1,098.21 -0.10
11/20/2019 68.61 1,096.40 -1.81
2/3/2021 69.58 1,095.43 -0.97
5/26/2021 66.10 1,098.91 3.48
1165.17 6/11/2021 65.51 1,099.66 -
8/2/2021 65.94 1,099.23 -0.43
10/5/2001 60.38 1,090.82 -
12/20/2001 61.06 1,090.14 -0.68
1.151.20 3/21/2002 60.38 1,090.82 0.68
6/26/2002 57.72 1,093.48 2.66
9/24/2002 58.01 1,093.19 -0.29
12/18/2002 64.56 1,086.64 -6.55
1156.35 3/14/2003 66.72 1,089.63 -
5/30/2003 61.95 1,094.40 4.77
3/26/2004 63.10 1,093.24 -
MW-3 6/29/2004 59.22 1,097.12 3.88
9/27/2004 62.88 1,093.46 -3.66
12/1/2004 63.99 1,092.35 -1.11
3/9/2005 63.95 1,092.39 0.04
1,156.34 6/29/2005 63.90 1,092.44 0.05
9/23/2005 64.98 1,091.36 -1.08
12/30/2005 67.80 1,088.54 -2.82
3/28/2006 65.01 1,091.33 2.79
6/29/2006 61.27 1,095.07 3.74
9/5/2006 60.89 1,095.45 0.38
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Table 1
Groundwater Elevation Data
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East
Leavenworth, Washington

Monitoring Well Elevation® Depth to Water | Water Elevation Change in.
Well (feet NGVD29 / Date (feet below top of| (feet NGVD29/ |Water Elevation
NAVD88) casing) NAVD88) (feet)
12/11/2006 61.81 1,094.53 -0.92
3/30/2007 60.60 1,095.74 1.21
9/6/2007 58.71 1,097.63 1.89
1156.34 4/29/2008 62.10 1,094.24 -3.39
10/1/2008 61.35 1,094.99 0.75
4/30/2009 62.12 1,094.22 -0.77
10/12/2009 61.46 1,094.88 0.66
4/29/2010 63.01 1,093.33 -1.55
8/17/2010 61.49 1,094.80 -
10/12/2010 62.66 1,093.63 -1.17
4/28/2011 62.58 1,093.71 0.08
10/13/2011 59.96 1,096.33 2.62
3/9/2012 62.12 1,094.17 -2.16
6/20/2012 60.43 1,095.86 1.69
9/20/2012 59.64 1,096.65 0.79
12/11/2012 61.33 1,094.96 -1.69
1.156.29 3/18/2013 62.30 1,093.99 -0.97
12/4/2013 62.80 1,093.49 -0.50
('c\:ﬂovr\]lt:j) 03/18/2014 63.95 1,092.34 -1.15
06/19/2014 62.21 1,094.08 1.74
11/19/2014 63.26 1,093.03 -1.05
4/14/2015 62.22 1,094.07 1.04
11/3/2015 63.58 1,092.71 -1.36
6/1/2016 57.81 1,098.48 5.77
11/9/2016 58.49 1,097.80 -0.68
4/11/2017 60.35 1,095.94 -1.86
5/30/2017 58.53 1,101.66 -
11/8/2017 59.45 1,100.74 -0.92
5/15/2018 59.00 1,101.19 0.45
6/13/2018 59.00 1,101.19 0.00
1,160.19 11/6/2018 60.39 1,099.80 -1.39
6/19/2019 60.95 1,099.24 -0.56
11/20/2019 62.90 1,097.29 -1.95
2/3/2021 63.62 1,096.57 -0.72
5/26/2021 60.37 1,099.82 3.25
1.160.24 6/11/2021 59.71 1,100.53 -
8/2/2021 59.19 1,101.05 0.52
10/5/2001 64.03 1,091.26 -
12/20/2001 64.42 1,090.87 -0.39
1.155.29 3/21/2002 64.03 1,091.26 0.39
6/26/2002 61.72 1,093.57 2.31
9/24/2002 61.26 1,094.03 0.46
12/18/2002 65.92 1,089.37 -4.66
1158.42 3/14/2003 73.22 1,085.20 -4.17
5/30/2003 63.90 1,094.52 9.32
3/26/2004 63.70 1,093.22 -1.30
6/29/2004 60.50 1,096.42 3.20
9/27/2004 63.79 1,093.13 -3.29
12/1/2004 64.29 1,092.63 -0.50
3/9/2005 64.66 1,092.26 -0.37
MW-4 6/29/2005 64.72 1,092.20 -0.06
9/23/2005 65.67 1,091.25 -0.95
12/30/2005 66.11 1,090.81 -0.44
3/28/2006 65.86 1,091.06 0.25
1,156.92 6/29/2006 62.21 1,094.71 3.65
9/5/2006 61.85 1,095.07 0.36
12/11/2006 62.50 1,094.42 -0.65
3/30/2007 61.38 1,095.54 1.12
9/6/2007 59.75 1,097.17 1.63
4/29/2008 62.90 1,094.02 -3.15
10/1/2008 62.24 1,094.68 0.66
4/30/2009 63.07 1,093.85 -0.83
10/12/2009 62.33 1,094.59 0.74
4/29/2010 63.89 1,093.03 -1.56
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Groundwater Elevation Data

Table 1

Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East
Leavenworth, Washington

Monitoring Well Elevation® Depth to Water | Water Elevation Change in.
Well (feet NGVD29 / Date (feet below top of| (feet NGVD29/ |Water Elevation
NAVD88) casing) NAVD88) (feet)
8/17/2010 62.43 1,094.47 -
10/12/2010 63.48 1,093.42 -1.05
4/28/2011 63.63 1,093.27 -0.15
10/13/2011 60.73 1,096.17 2.90
3/9/2012 62.92 1,093.98 -2.19
6/20/2012 61.32 1,095.58 1.60
9/20/2012 60.48 1,096.42 0.84
12/11/2012 62.11 1,094.79 -1.63
1.156.90 3/19/2013 63.15 1,093.75 -1.04
12/4/2013 63.49 1,093.41 -0.34
03/18/2014 64.57 1,092.33 -1.08
06/19/2014 63.11 1,093.79 1.46
11/19/2014 63.91 1,092.99 -0.80
4/14/2015 63.18 1,093.72 0.73
(?ovr\]lt:j) 11/3/2015 64.09 1,092.81 -0.91
6/1/2016 58.66 1,098.24 5.43
11/9/2016 59.25 1,097.65 -0.59
4/11/2017 61.26 1,095.64 -2.01
5/30/2017 59.38 1,101.42 -
11/8/2017 60.21 1,100.59 -0.83
5/15/2018 59.82 1,100.98 0.39
6/13/2018 58.89 1,101.91 0.93
1,160.80 11/6/2018 61.15 1,099.65 -2.26
6/19/2019 61.84 1,098.96 -0.69
11/20/2019 63.65 1,097.15 -1.81
2/3/2021 64.35 1,096.45 -0.70
5/26/2021 61.12 1,099.68 3.23
1.160.81 6/11/2021 59.71 1,101.10 -
8/2/2021 59.88 1,100.93 -0.17
10/5/2001 75.57 1,082.54 -
12/20/2001 74.23 1,083.88 1.34
1.158.11 3/21/2002 75.57 1,082.54 -1.34
6/26/2002 67.96 1,090.15 7.61
9/24/2002 73.87 1,084.24 -5.91
12/18/2002 74.60 1,083.51 -0.73
3/14/2003 73.09 1,085.02 -
5/30/2003 68.95 1,089.16 4.14
3/26/2004 72.15 1,085.96 -3.20
6/29/2004 65.78 1,092.33 6.37
9/27/2004 73.40 1,084.71 -7.62
12/1/2004 72.99 1,085.12 0.41
3/9/2005 73.25 1,084.86 -0.26
6/29/2005 73.06 1,085.05 0.19
9/23/2005 75.51 1,082.60 -2.45
12/30/2005 73.86 1,084.25 1.65
1,158.11 3/28/2006 73.65 1,084.46 0.21
MW-5 6/29/2006 68.18 1,089.93 5.47
9/5/2006 73.52 1,084.59 -5.34
12/11/2006 72.48 1,085.63 1.04
3/30/2007 69.10 1,089.01 3.38
9/6/2007 - - -
4/29/2008 72.40 1,085.71 -3.30
10/1/2008 73.66 1,084.45 -1.26
4/30/2009 71.29 1,086.82 2.37
10/12/2009 73.97 1,084.14 -2.68
4/29/2010 71.60 1,086.51 2.37
8/17/2010 7217 1,085.92 -
10/12/2010 73.07 1,085.02 -0.90
4/28/2011 71.56 1,086.53 1.51
10/13/2011 72.23 1,085.86 -0.67
1,158.09 3/9/2012 73.08 1,085.01 -0.85
6/20/2012 67.64 1,090.45 5.44
9/20/2012 71.23 1,086.86 -3.59
12/11/2012 73.23 1,084.86 -2.00
3/18/2013 72.09 1,086.00 1.14
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Table 1
Groundwater Elevation Data
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East

Leavenworth, Washington

Monitoring Well Elevation® Depth to Water | Water Elevation Change in.
Well (feet NGVD29 / Date (feet below top of| (feet NGVD29/ |Water Elevation
NAVD88) casing) NAVD88) (feet)
12/4/2013 72.81 1,085.28 -0.72
03/18/2014 72.28 1,085.81 0.53
06/19/2014 69.41 1,088.68 2.87
11/19/2014 72.44 1,085.65 -3.03
1,158.09 4/14/2015 71.30 1,086.79 1.14
11/3/2015 72.62 1,085.47 -1.32
6/1/2016 68.90 1,089.19 3.72
11/9/2016 70.73 1,087.36 -1.83
4/11/2017 70.34 1,087.75 0.39
MW-5 5/30/2017 65.86 1,096.13 -
(cont'd) 11/8/2017 72.15 1,089.84 -6.29
5/15/2018 66.69 1,095.30 5.46
6/13/2018 68.28 1,093.71 -1.59
1,161.99 11/6/2018 72.11 1,089.88 -3.83
6/19/2019 69.81 1,092.18 2.30
11/20/2019 73.34 1,088.65 -3.53
2/3/2021 73.10 1,088.89 0.24
5/26/2021 68.43 1,093.56 4.67
1162.01 6/11/2021 68.16 1,093.85 0.29
8/2/2021 71.50 1,090.51 -3.34
5/30/2017 56.58 1,102.53 -
11/8/2017 57.26 1,101.85 -0.68
5/15/2018 56.94 1,102.17 0.32
6/13/2018 56.36 1,102.75 0.58
1,159.11 11/6/2018 57.91 1,101.20 -1.55
MW-6 6/19/2019 58.22 1,100.89 -0.31
11/20/2019 59.45 1,099.66 -1.23
2/3/2021 60.59 1,098.52 -1.14
5/26/2021 57.82 1,101.29 2.77
1159.22 6/11/2021 57.46 1,101.76 -
8/2/2021 57.44 1,101.78 0.02
11/9/2016 Dry Dry -
1.159.50 2/17/2017 - - -
4/11/2017 13.59 1,145.91 -
4/21/2017 13.69 1,145.81 -0.10
5/30/2017 16.90 1,146.14 0.33
11/8/2017 Dry Dry -
P7.1 5/15/2018 Dry Dry -
1.163.04 6/13/2018 Dry Dry -
11/6/2018 Dry Dry -
6/19/2019 Dry Dry -
11/20/2019 Dry Dry -
5/26/2021 Dry Dry -
1163.07 6/11/2021 Dry Dry -
8/2/2021 Dry Dry -
11/9/2016 14.07 1,132.80 --
1146.87 2/17/2017 9.23 1,137.64 -
4/11/2017 0.13 1,146.74 9.10
4/21/2017 0.43 1,146.44 -0.30
5/30/2017 4.33 1,146.12 -0.32
11/8/2017 14.46 1,135.99 -10.13
p7.2 5/15/2018 4.79 1,145.66 9.67
115045 6/13/2018 6.33 1,144.12 -1.54
11/6/2018 Dry Dry -
6/19/2019 13.77 1,136.68 -
11/20/2019 Dry Dry -
5/26/2021 6.00 1,144.45 -
1.150.55 6/11/2021 6.69 1,143.86 -
8/2/2021 Dry Dry -
11/9/2016 Dry Dry -
1154.66 2/17/2017 Dry Dry -
p7.3 4/11/2017 211 1,133.56 -
4/21/2017 20.83 1,133.83 0.27
1158.24 5/30/2017 22.67 1,135.57 -
11/8/2017 Dry Dry -
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Table 1
Groundwater Elevation Data
Supplemental Remedial Investigation Report

BNSF Railway Company Glacier Park East

Leavenworth, Washington

Monitoring Well Elevation® Depth to Water | Water Elevation Change in
Well (feet NGVD29 / Date (feet below top of| (feet NGVD29/ |Water Elevation
NAVD88) casing) NAVD88) (feet)
5/15/2018 Dry Dry -
6/13/2018 Dry Dry --
1.158.24 11/6/2018 Dry Dry -
Pz-3 6/19/2019 Dry Dry -
(cont'd) 11/20/2019 Dry Dry -
5/26/2021 Dry Dry --
1.158.31 6/11/2021 Dry Dry -
8/2/2021 Dry Dry -
6/11/2021 24.82 1,141.04 -
Pz-4 1,165.86 6/24/2021 25.45 1,140.41 -0.63
8/2/2021 Dry Dry -
Notes:

Monitoring wells and piezometers re-surveyed on June 11, 2021 by Erlandsen and Associates.

Elevation datum prior to 2017 survey in NGVD29.
Vertical datum of June 5, 2017 and June 11, 2021 surveys completed by Erlandsen and Associates.
a Surveyed elevations prior to 2017 are in NGVD29; surveyed elevations in 2017 and later are in NAVDS88.
-- Not measured.
bgs  Below ground surface.
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Table 2
Summary of Soil Analytical Results
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East
Leavenworth, Washington

Total Petroleum Hydrocarbons

Volatile Organic Compoundsd

Sample Sample
Boring ID | Depth Date . DRO DRO ORO ORO 5 Tol Ethib Total Naphthalenes®
enzene oluene enzene
(feet bgs) GRO W/ SGCY | wiosccy | wiscey | (wioSGCY y Xylenes
MTCA Method A Cleanup Levels' 100/30° 2,000 2,000 0.03 7 6 9 5
PZ-1 24-25 10/18/2016 <0.109 -- <4.36 -- <10.9 <0.00109 <0.00545 <0.00109 <0.00327 <0.00545
p7.2 5-7.5 10/17/2016 1,180 J3 -- 302 -- <12.2 <0.0316 <0.585 4.28 8.22 6.12
8-9 10/17/2016 <0.107 - <4.29 - <10.7 <0.00107 <0.00536 <0.00107 <0.00322 <0.00536
_ — —  — — —  — —  — —  — — ——— — |
p7.3 20-21.25 10/18/2016 0.194 -- <5 - <12.5 <0.00125 <0.00624 0.00133 <0.00375 <0.00624
21.5-22 10/18/2016 <0.129 -- <5.15 -- <12.9 <0.00129 <0.00644 0.0237 <0.00386 <0.00644
s s s -a— e - 0 sy
6 6/3/2021 1,190 93 741 <144 <144 <0.00195 <0.00973 <0.00486 0.247 0.179
SB-1 12 6/3/2021 <29 <4.32 <4.32 <10.8 <10.8 <0.00116 <0.00580 0.0144 0.00935 <0.0216
19 6/3/2021 <2.96 <4.33 <4.33 <10.8 <10.8 <0.00119 <0.00593 <0.00296 <0.00771 <0.0216
| e e e e e e e e |
8.5 6/4/2021 <2.95 <4.34 <4.34 <10.8 <10.8 <0.00118 <0.00591 <0.00295 <0.00768 <0.0217
SB-2 10 6/4/2021 166 109 74.8 <10.6 <10.6 <0.00114 <0.00572 0.00719 <0.00744 0.0407
22 6/4/2021 <2.87 <4.26 <4.26 <10.7 <10.7 <0.00115 <0.00574 <0.00287 <0.00746 <0.0213
_— e e |
SB-3 12 6/3/2021 <3.08 4.75 <4.41 16.5 <11 <0.00123 <0.00616 <0.00308 <0.00801 <0.0221
25 6/3/2021 <2.99 <4.34 <4.34 <10.8 <10.8 <0.0012 <0.00598 <0.00299 <0.00777 <0.0217
| e |
20.5 6/2/2021 <341 21.7 20.6 84.5 87.3 <0.00132 <0.00658 <0.0033 <0.00855 <0.0222
SB-4 24 6/2/2021 936 186 J3/J5 180 J3/J5 18.6 14.8 <0.00129 <0.00645 1.97 247 0.341
30.5 6/2/2021 20.3 <4.29 <4.29 <10.7 <10.7 <0.00116 <0.00582 <0.00291 <0.00757 <0.0214
| e |
15 6/1/2021 28.2 38.8 34.9 72.5 35.7 0.011 0.0381 0.161 0.335 0.5758
SB-5 24 6/1/2021 69.7 71.8 87.4 <12.4 <12.4 <0.00149 <0.00746 0.419 0.579 0.2632
28 6/1/2021 7.2 <4.33 <4.33 <10.8 <10.8 <0.00137 <0.00686 0.0161 0.0208 <0.0217
| e |
22.5 6/2/2021 54.3 251 254 60.4 63.1 <0.00117 <0.00586 0.0104 <0.00762 0.0598
SB-6 25 6/2/2021 2,820 45.3 43.4 <12.9 <12.9 <0.00164 0.0136 1.41 0.154 0.744
28 6/2/2021 <27 <4.14 <4.14 <10.4 <10.4 <0.00107 <0.00537 0.0037 <0.00698 <0.0207
| e |
GWB-1 25 6/4/2021 <2.97 <4.33 <4.33 <10.8 <10.8 <0.00117 <0.00583 <0.00292 <0.00758 <0.0217
35 6/4/2021 <3.01 13.9 10.2 59.2 46.3 <0.00114 <0.00572 <0.00286 <0.00744 <0.0214
Notes: Compounds:
All results presented in milligrams per kilogram (mg/kg). GRO Analyte was detectel Gasoline-range organics
- Sample not analyzed for this compound DRO Analyte was detecte Diesel-range organics
Bold Bold results are greater than or equal to the applicable cleanup level.. ORO Analyte was detecter Oil-range organics
< Less than the laboratory detection limit. Qualifiers:
a Analyzed by Northwest Method NWTPH-Gx. J3 Analyte was detectel The associated batch QC was outside the established quality control range for precision.
b Analyzed by Northwest Method NWTPH-Dx-SGT (with silica gel cleanup). J5 The sample matrix interfered with the ability to make any accurate determination; spike val
c Analyzed by Northwest Method NWTPH-Dx-NO SGT (no silica gel cleanup).
d Analyzed by United States Environmental Protection Agency Method 8260D.
e Sum of napthalene, 1-methylnaphthalene, and 2-methylnaphthalene results. Analyzed by United States Environmental Protection Agency Method 8270C-SIM/8270E-SIM.
f Washington State Department of Ecology, Model Toxics Control Act (MTCA) Regulation and Statute, MTCA Cleanup Regulation Chapter 173-340 WAC, Model Toxics Control Act Chapter 70.105D RCW, Uniform Environmental
Covenants Act Chapter 64.70 RCW. Publication No. 94-06. Revised May 2019.
g Cleanup levels for gasoline are 100 mg/kg when benzene is not detected, 30 mg/kg when benzene is detected.
bgs Below ground surface.
SGC Silica gel cleanup.
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Table 3

Groundwater Monitoring Analytical Results
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East

Leavenworth, Washington

Total Petroleum Hydrocarbons

Volatile Organic Compounds®

Mowo”"g Sample TOC DRO DRO ORO ORO Ethyl - Total
ell Date GRO? b b c . | Benzene | Toluene
(w/ SGC) (w/o SGC)” | (w/ SGC)” | (w/o SGC) benzene Xylenes
MTCA Method A Cleanup
e NA 800 500 500 500 500 5 1,000 700 1,000
Levels” (ug/L)
10/4/2001 -- <50 <281 | - <562 - <0.5 1.79 <0.5 <1.0
12/20/2001 -- <50 <250J -- <500 -- <0.5 <0.5 <0.5 <1.0
3/21/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
6/26/2002 - <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
9/24/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
12/18/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
3/14/2003 -- <50 543 -- <500 -- <0.5 <0.5 <0.5 1.24
5/30/2003 -- <50 710 - <500 - <0.5 <0.5 <0.5 <1.0
3/26/2004 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
6/29/2004 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
9/27/2004 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
12/1/2004 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
3/9/2005 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
MW-1 6/29/2005 -- <50 1,710 - 1,130 - <0.5 <0.5 <0.5 <1.0
6/29/2005 - Dup -- <50 1,040 -- 722 -- <0.5 <0.5 <0.5 <1.0
9/23/2005 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
12/30/2005 -- <50 <282 -- <562 -- <0.5 <0.5 <0.5 <1.0
3/28/2006 -- <50 <253 - <505 - <0.5 <0.5 <0.5 <1.0
6/29/2006 -- <50 <253 -- <505 -- <0.5 <0.5 <0.5 <1.0
9/5/2006 -- <80 <248 - <495 - <0.5 <0.5 <0.5 <1.0
12/11/2006 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
3/30/2007 -- <50 <248 - <495 - <0.5 <0.5 <0.5 <1.0
6/13/2018 -- <100 <200 488 <250 517 <1.00 <1.00 <1.00 <3.00
11/6/2018 -- <100 <200 412 <250 <250 <1.00 <1.00 <1.00 <3.00
6/20/2019 -- <100 <200 337 <250 377 <1.00 <1.00 <1.00 <3.00
11/22/2019 -- <100 <200 289 <250 <250 <1.00 <1.00 <1.00 <3.00
8/2/2021 4,820 B <100 <200 842 <250 1,640 <1.00 <1.00 <1.00 <3.00
10/4/2001 -- <50 - - -- - <0.5 <0.5 <0.5 <1.0
12/20/2001 -- 102 <250J -- <500 -- 0.52 <0.5 <0.5 <1.0
3/21/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0
6/26/2002 -- 82 <250 -- <500 -- <0.5 <0.5 <0.5 1.73
9/24/2002 -- 125 <250 - <500 - <0.5 <0.5 0.815 1.06
12/18/2002 -- -- - - -- - - - - --
3/14/2003 -- -- - - -- - - - - --
5/30/2003 -- 165 499 - <500 - 1.18 <0.5 <0.5 <1.0
3/26/2004 -- 99.1 <250 - <500 - <0.5 <0.6 <0.5 1.30
6/29/2004 -- 71.2 <250 - <500 - <0.5 <0.5 <0.5 <1.0
9/27/2004 -- 96.9 264 -- <500 -- <0.5 <0.5 <0.5 <1.0
12/1/2004 -- 67.8 <250 - <500 - <0.5 <0.5 <0.5 <1.0
3/9/2005 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
6/29/2005 -- 55.6 <250 - <500 - <0.5 <0.5 <0.5 <1.0
9/23/2005 -- 54.6 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
12/30/2005 -- 84.6 <248 - <495 - <0.5 <0.5 0.763 2.74
3/28/2006 -- 180 <253 -- <505 -- 0.558 <0.5 0.993 1.38
6/29/2006 -- 154 <250 - <500 - 0.801 <0.5 <0.5 <1.0
9/5/2006 -- 98.2 <278 -- <556 -- 0.932 <0.5 0.79 <1.0
12/11/2006 -- 71 <250 - <500 - <0.5 <0.5 <0.5 <1.0
3/30/2007 -- 258 <245 -- <490 -- 2.66 <0.5 1.11 212
MW-2 9/6/2007 -- 341 <253 - <505 - 5.28 <0.5 3.67 3.23
4/29/2008 -- 318 <250 -- <500 -- 3.22 <0.5 0.968 1.28
10/1/2008 -- 563 <250 - <500 - 297 0.608 3.93 2.88
4/30/2009 -- 154 <245 -- <490 -- 0.604 <0.5 <0.5 1.10
10/12/2009 -- 300 180 - <470 - 1.0H <1.0 <1.0 <1.0
4/29/2010 -- 160 <120 -- 300 -- <0.5 <0.5 <0.5 1.8
10/12/2010 -- 190 220 - <250 - 0.76 <0.5 <0.5 <1.0
4/28/2011 -- 97 <120 -- <240 - <1.0 <1.0 <1.0 <1.0
10/13/2011 -- 590 140 - <260 - 4.6 <1.0 6.4 27
3/9/2012 -- 580 75.2 -- <450 -- <1.0 <1.0 <1.0 <3.0
6/20/2012 -- 118 <76 - <380 - 1.1 <1.0 <1.0 <3.0
9/20/2012 -- 74.7 <76 -- <380 -- <1.0 <1.0 <1.0 <3.0
12/11/2012 -- <100 200 - 290 - <1.0 <1.0 <1.0 <3.0
3/18/2013 -- <100 240 -- <250 -- <0.5 <5.0 <0.5 <1.5
12/4/2013 -- <100 240 - <250 - <0.5 <5.0 <0.5 <1.5
3/18/2014 -- <100 240 - <250 - <0.5 <5.0 <0.5 <15
6/19/2014 -- <100 260 - <250 - <0.5 <5.0 <0.5 <1.5
11/20/2014 -- <100 700 - 610 - <0.5 <5.0 <0.5 <15
4/15/2015 -- <100 350 -- <250 -- <0.5 <5.0 <0.5 <1.5
11/3/2015 -- <100 436 - 537 - <0.5 <5.0 <0.5 <15
6/1/2016 -- 370 554 -- 357 -- 5.54 <5.0 2.39 <1.50B
11/9/2016 -- <100 284 487 <500 <500 <1.0 <5.0 <1.0 <3.0
5/30/2017 -- 211 314 391 <250 365 <1.00 <1.00 <1.00 <3.00
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Table 3

Groundwater Monitoring Analytical Results
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East

Leavenworth, Washington

Total Petroleum Hydrocarbons Volatile Organic Compoundsd
Mowo””g Sample TOC DRO DRO ORO ORO Ethyl - Total
ell Date GRO? b b o . | Benzene | Toluene
(w/ SGC) (w/o SGC)” | (w/ SGC)” | (w/o SGC) benzene Xylenes
MTCA Method A Cleanup
e NA 800 500 500 500 500 5 1,000 700 1,000
Levels” (ug/L)
11/8/2017 -- 107 <200 392 <250 <250 <1.00 <1.00 <1.00 <3.00
6/13/2018 -- <100 <200 389 <250 358 <1.00 <1.00 <1.00 <3.00
MW-2 11/6/2018 -- 104 B <200 411 <250 319 <1.00 <1.00 <1.00 <3.00
(cont'd) 6/20/2019 -- 141 B <200 327 <250 309 <1.00 <1.00 <1.00 <3.00
11/21/2019 -- <100 <200 247 <250 <250 <1.00 <1.00 <1.00 <3.00
8/2/2021 3,060 B <100 <200 381 <250 308 <1.00 <1.00 <1.00 <3.00
10/5/2001 -- 1,280 | 1,730 - <500 - 28.11 11.21 5161 4521
12/20/2001 -- 977 1 <250J -- <500 J -- 19.21 2401 7.62 | 3.551
12/20/2001 - Dup -~ 950 | <250J -- <500 J -- 19.31 2421 7.60 1 3.551
3/21/2002 -- 993 | 255 -- <500 -- 1491 2951 4.58 | 7.351
3/21/2002 - Dup -~ 963 | 428 -- <500 -- 16.7 | 1.231 2.66 | 1.84 |
6/26/2002 -- 823 <250 -- <500 -- 16.6 1.02 | 2.46 | 3.6
6/26/2002 - Dup -~ 762 <250 -- <500 -- 15.4 1.03 1| 248 | 3.56 |
9/24/2002 -- 1,020 1 <250J -- <500 J -- 16.2 | 4.77 1 2941 8.74 |
9/24/2002 - Dup -~ 1,030 <250 J -- <500 J -- 16.3 1 4731 29.6 1 8.69 |
12/18/2002 -- 1,300 <250 -- <500 -- 20.7 7.42 78.9 10.4
12/18/2002 - Dup -~ 1,250 <250 - <500 -- 21.1 7.43 79.4 10.2
3/14/2003 -- 9191 2,330 -- <500 -- 121 2.58 1 27.71 251
3/14/2003 - Dup -- 849 | 2,200 -- <500 -- 11.41 2.211 2551 2.321
5/30/2003 -- 959 2,820 -- <500 -- 22.7 6.01 42.8 712
5/30/2003 - Dup -- 845 3,610 - 580 - 14.4 3.88 27 3.46
3/26/2004 -- 1,060 443 -- <500 -- 19.7 7.44 24 4.32
3/26/2004 - Dup -- 1,090 528 - <500 - 19.1 714 23 3.62
6/29/2004 -- 1,260 305 -- <500 -- 25.6 8.11 20.7 2.99
6/29/2004 - Dup -- 1,050 <250 - <500 - 21.7 6.82 17.4 2.61
9/27/2004 -- 1,340 535 -- <500 -- 194 9.41 31.8 7.29
12/1/2004 -- 1,450 259 - <500 - 20.9 8.06 27 4.82
3/9/2005 -- 698 602 -- <500 -- 11.7 2.52 4.84 1.28
3/9/2005 - Dup -~ 639 334 -- <500 -- 9.33 1.98 3.84 <1.0
6/29/2005 -- 909 324 -- <500 - 11 1.67 4.72 2.27
6/29/2005 - Dup -~ -~ -- -- <501 -- -- -- -- -~
9/23/2005 -- 718 <250 -- <500 -- 7.38 0.994 1.96 2.25
12/30/2005 -~ 377 <248 -- <495 -- 5.01 0.799 0.89 1.04
3/28/2006 -- 603 <250 -- <500 -- 4.28 <0.5 0.918 1.99
6/29/2006 -- 998 <278 -- <500 -- 12.7 1.61 10.5 3.03
9/5/2006 -- 655 366 -- <556 -- 20.1 8.83 74.5 33.5
12/11/2006 -- 959 369 -- <490 -- 4.66 <0.5 <0.5 2.06
3/30/2007 -- 2,510 341 -- <485 -- 32.3 17.7 89.9 56.8
MW-3 9/6/2007 -- 2,080 <250 - <500 - 30.7 38.8 137 106
4/29/2008 -- 1,550 4191 -- <476 -- 12.8 16.2 48.4 29.9
4/29/2008 - Dup -- 2,000J <250 -- <500 -- 16.7 19.9 54.6 31.7
10/1/2008 -- 2,250 J <248 -- <495 - 17.4 24.2 117 84.2
10/1/2008 - Dup -- 2,390 J <240 - <481 - 18.3 25.4 118 88.9
4/30/2009 -- 1,050 <248 -- 532 -- 9.39 7.33 26.5 25
4/30/2009 - Dup -~ 1,040 <238 -- <476 - 9.36 7.3 26.2 24.6
10/12/2009 -- 4,600 980 -- 720 -- 27 41 180 40
10/12/2009 - Dup -- 4,700 910 - 570 - 27 43 190 42
4/29/2010 -- 1,100 690 -- <250 -- 9.9 7.5 16 13
4/29/2010 - Dup -- 890 480 - <250 - 9 6.4 14 12
10/12/2010 -- 1,300 1,600 -- <240 -- 11 18 69 68
10/12/2010 - Dup -- 1,300 2,700 - 370 - 10 18 70 69
4/28/2011 -- 65 120 - <250 - 1 <1.0 <1.0 <1.0
4/28/2011 - Dup -- 74 150 -- <250 -- 1 <1.0 <1.0 <1.0
10/13/2011 -- <50 <130 -- <260 - <1.0 <1.0 <1.0 <1.0
10/13/2011 - Dup -~ 57 <120 -- <250 -- <1.0 <1.0 <1.0 <1.0
3/9/2012 -- 1,080 3,800 -- 1,400 -- 10 9.6 9.7 18.6
3/9/2012 - Dup -- 985 4,100 - 1,500 - 9.1 8.7 8.9 17
6/20/2012 -- 50.6 120 -- <380 - 1.4 <1.0 <1.0 <3.0
6/20/2012 - Dup -~ 62.1 <82 -- <410 -- 1.6 <1.0 <1.0 <3.0
9/20/2012 -- <50 93 -- <420 -- <1.0 <1.0 <1.0 <3.0
9/20/2012 - Dup -~ <50 <79 -- <400 -- <1.0 <1.0 <1.0 <3.0
12/11/2012 -- 1,460 1,800 -- 1,300 -- 7.3 39.9 14.9 71.5
12/11/2012 - Dup) -- 708 1,600 - 1,300 - 3.7 229 7.2 35.1
3/18/2013 -- 600 1,800 -- 1,300 -- 5.2 7.8 2.7 24
3/18/2013 - Dup -- 610 1,100 -- 250 -- 5.4 8.1 28 25
12/4/2013 -- 1,000 2,300 -- 630 -- 14 21 19 110
12/4/2013 - Dup -- 1,000 2,900 -- 1,000 -- 14 20 19 110
3/18/2014 -- <100 1,900 -- 860 -- 1.7 <5.0 <0.5 1.6
3/18/2014 - Dup -- <100 1,900 -- 870 -- 1.6 <5.0 <0.5 1.6
6/19/2014 -- <100 800 -- 250 -- 0.95 <5.0 <0.5 <1.5
6/19/2014 - Dup -- <100 1,000 -- 380 -- <0.5 <5.0 <0.5 <1.5
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Table 3

Groundwater Monitoring Analytical Results
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East

Leavenworth, Washington

Total Petroleum Hydrocarbons Volatile Organic Compoundsd
Mowo””g Sample TOC DRO DRO ORO ORO Ethyl - Total
ell Date GRO? b b o . | Benzene | Toluene
(w/ SGC) (w/o SGC)” | (w/ SGC)” | (w/o SGC) benzene Xylenes
MTCA Method A Cleanup
e NA 800 500 500 500 500 5 1,000 700 1,000
Levels” (ug/L)
11/20/2014 -- 150 2,700 - 1,400 - 1.7 <5.0 0.74 <1.5
11/20/2014 - Dup) -- 120 2,800 - 1,500 - 1.8 <5.0 0.64 <1.5
4/15/2015 -- <100 1,400 - 510 - 0.77 <5.0 <0.5 <1.5
11/3/2015 -- 471 3,080 - 1,820 - 4.65 <5.0 1.95 5.68
6/1/2016 -- <100 1,700 - 1,100 - 1.21 <5.0 <0.5 <1.5B
11/10/2016 -- 230 1,210 3,010 <500 1,640 2.87 <5.0 <1.0 <3.0
MW-3 5/30/2017 -- 212 1,340 1,500 785 1,110 1.83 <1.00 <1.00 <3.00
(cont'd) 11/9/2017" - 749 547 2,200 <250 1,130 4.16 14.7 26.7 79.3
6/13/2018 -- <100 <200 1,110 <250 970 <1.00 <1.00 <1.00 <3.00
11/6/2018 -- 1,230 <200 2,670 <250 1,210 4.74 16.5 275 102
6/20/2019 - 219B <200 1,540 <250 924 1.02 <1.00 <1.00 <3.00
11/22/2019 -- 1,080 <200 2,070 <250 907 2.68 6.47 <1.00 434
8/3/2021° 11200 <100 <200 1,960 <250 1,500 <1.00 <1.00 <1.00 <3.00
8/3/2021-Dup 10400 <100 <200 1,850 <250 1,040 <1.00 <1.00 <1.00 <3.00
10/5/2001 -- 149 1,940 - <561 - <0.5 217 <0.5 <1.0
10/5/2001 - Dup -- 140 2,180 - <561 - <0.5 2.08 <0.5 <1.0
12/20/2001 -- 50.7 <250 J - <500 J - <0.5 <0.5 <0.5 <1.0
3/21/2002 -- 63.4 393 - <500 - <0.5 <0.5 <0.5 <1.0
6/26/2002 -- 244 <250 - <500 - 2.73 <0.5 <0.5 1.06
9/24/2002 -- 253 <250 - <500 - 3.31 <0.5 <0.5 1.01
12/18/2002 -- 236 <250 - <500 - 1.73 <0.5 <0.5 <1.0
3/14/2003 -- 254 2,830 - <500 - 0.847 <0.5 <0.5 <1.0
5/30/2003 -- 199 2,980 - <500 - 0.602 <0.5 <0.5 <1.0
3/26/2004 - 204 314 - <500 - <0.5 <0.5 <0.5 <1.0
6/29/2004 -- 204 469 - <500 - <0.5 <0.5 <0.5 <1.0
9/27/2004 - 192 408 - <500 - <0.5 <0.5 <0.5 <1.0
12/1/2004 -- 196 <250 - <500 - <0.5 <0.5 <0.5 <1.0
3/9/2005 -- 153 378 -- <500 - <0.5 <0.5 <0.5 <1.0
6/29/2005 -- 183 477 - <500 - <0.5 <0.5 <0.5 <1.0
9/23/2005 -- 180 <250 -- <500 - <0.5 <0.5 <0.5 <1.0
12/30/2005 -- 137 <248 - <495 - <0.5 <0.5 <0.5 <1.0
3/28/2006 -- 170 <243 - <485 - <0.5 <0.5 <0.5 <1.0
6/29/2006 -- 132 <250 - <500 - <0.5 <0.5 <0.5 <1.0
9/5/2006 - <80 <263 -- <526 - <0.5 <0.5 <0.5 <1.0
12/11/2006 -- <50 <245 - <490 - <0.5 <0.5 <0.5 <1.0
3/30/2007 -- <50 <253 -- <505 - <0.5 <0.5 <0.5 <1.0
9/6/2007 -- 267 <250 - <500 - 0.65 <0.5 <0.5 <3.0
4/29/2008 -- 98.7 <248 - <495 - <0.5 <0.5 <0.5 <1.0
10/1/2008 -- 52.2 <248 - <495 - <0.5 <0.5 <0.5 <1.0
4/30/2009 -- 76.4 <245 - <490 - - <0.5 <0.5 <1.0
10/12/2009 -- 68 <120 - <250 - <1.0 <1.0 <1.0 <1.0
MW-4 4/29/2010 -- 75 <120 - <240 - <0.5 <0.5 <0.5 <1.0
10/12/2010 -- 65 580 - <240 - <0.5 <0.5 <0.5 <1.0
4/28/2011 -- <50 <120 - <240 - <1.0 <1.0 <1.0 <1.0
10/13/2011 -- 140 350 - <250 - <1.0 <1.0 <1.0 <1.0
3/9/2012 -- <50 2,800 - 1,400 - <1.0 <1.0 <1.0 <3.0
6/20/2012 -- <50 <79 - <400 - <1.0 <1.0 <1.0 <3.0
9/20/2012 -- <50 <79 - <400 - <1.0 <1.0 <1.0 <3.0
12/11/2012 - <100 2,100 - 1,800 - <1.0 <1.0 <1.0 <3.0
3/18/2013 -- <100 1,400 - 400 - <0.5 <5.0 <0.5 <15
12/4/2013 - <100 1,300 - 440 - <0.5 <5.0 <0.5 <1.5
3/18/2014 -- <100 2,200 - 1,100 - <0.5 <5.0 <0.5 <15
6/19/2014 -- <100 1,600 - 710 - <0.5 <5.0 <0.5 <1.5
11/20/2014 -- <100 2,900 - 1,900 - <0.5 <5.0 <0.5 <15
4/15/2015 -- <100 1,900 -- 940 -- 0.56 <5.0 <0.5 <1.5
4/15/2015 - Dup -- <100 1,800 - 790 - <0.5 <5.0 <0.5 <1.5
11/3/2015 -- <100 1,980 -- 1,310 - <0.5 <5.0 <0.5 <15
6/1/2016 -- <100 878 - 575 - <0.5 <5.0 <0.5 <1.5B
6/1/16 - Dup -- <100 1,160 -- 937 - <0.5 <5.0 <0.5 <1.5B
11/10/2016 -- <100 1,200 2,930 <500 1,490 <1.0 <5.0 <1.0 <3.0
11/10/2016- Dup -- <100 1,070 2,930 <500 1,500 <1.0 <5.0 <1.0 <3.0
5/30/2017 -- <100 1,040 1,090 880 1,120 <1.00 <1.00 <1.00 <3.00
5/30/2017- Dup -- <100 1,010 1,120 833 1,150 <1.00 <1.00 <1.00 <3.00
11/8/2017 - <100 324 2,680 <250 1,710 <1.00 <1.00 <1.00 <3.00
11/8/2017- Dup -- <100 356 2,670 <250 1,640 <1.00 <1.00 <1.00 <3.00
6/13/2018 -- <100 <200 1,150 <250 1,060 <1.00 <1.00 <1.00 <3.00
6/13/2018 - Dup - <100 <200 1,160 <250 1,170 <1.00 <1.00 <1.00 <3.00
11/7/2018 -- <100 <200 1,830 <250 1,220 <1.00 <1.00 <1.00 <3.00
6/20/2019 - <100 <200 620 <250 685 <1.00 <1.00 <1.00 <3.00
11/22/2019 -- <100 <200 1,120 <250 551 <1.00 <1.00 <1.00 <3.00
WV —— -
4 1N\
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Table 3

Groundwater Monitoring Analytical Results
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East

Leavenworth, Washington

Total Petroleum Hydrocarbons Volatile Organic Compoundsd
Mor\'/:/to””g Sample TOC DRO DRO ORO ORO Ethyl - Total
ell Date GRO? b b o . | Benzene | Toluene
(w/ SGC) (w/o SGC)” | (w/ SGC)” | (w/o SGC) benzene Xylenes
MTCA Method A Cleanup
e NA 800 500 500 500 500 5 1,000 700 1,000
Levels” (ug/L)

MW-4  (11/22/2019 - Dup| - <100 <200 1,100 <250 553 <1.00 <1.00 <1.00 <3.00
(cont'd) 8/3/2021 8,730 <100 <200 1,180 <250 1,180 <1.00 <1.00 <1.00 <3.00
10/5/2001 -- <50 - - -- - <0.5 <0.5 <0.5 <1.0

12/20/2001 -- <50 <250 J - <500 - <0.5 <0.5 <0.5 <1.0

3/21/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

6/26/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

9/24/2002 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

12/18/2002 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0

3/14/2003 -- <50 <250 - <500 - <0.5 <0.5 <0.5 1.24

5/30/2003 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0

3/26/2004 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

6/29/2004 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0

9/27/2004 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

9/27/2004 - Dup -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0

12/1/2004 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

12/1/2004 - Dup -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0

3/9/2005 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

MW-5 6/29/2005 -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
9/23/2005 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

9/23/2005 - Dup -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
12/30/2005 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

12/30/2005 - Dup -- <50 <248 -- <495 -- <0.5 <0.5 <0.5 <1.0
3/28/2006 -- <50 <243 - <485 - <0.5 <0.5 <0.5 <1.0

3/28/2006 - Dup -- <50 <250 -- <500 -- <0.5 <0.5 <0.5 <1.0
6/29/2006 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

6/29/2006 - Dup -- <50 <263 -- <526 -- <0.5 <0.5 <0.5 <1.0

9/5/2006 -- <80 <278 - <556 - <0.5 <0.5 <0.5 <1.0

9/5/2006 - Dup -- <80 <253 -- <505 -- <0.5 <0.5 <0.5 <1.0
12/11/2006 -- <50 <250 - <500 - <0.5 <0.5 <0.5 <1.0

12/11/2006 - Dup -- <50 <248 -- <495 -- <0.5 <0.5 <0.5 <1.0
3/30/2007 -- <50 <245 - <490 - <0.5 <0.5 <0.5 <1.0

3/30/2007 - Dup -- <50 <245 -- <490 -- <0.5 <0.5 <0.5 <1.0
8/3/20219 1,780 B <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
5/31/2017 -- <100 <200 <400 <250 <500 <1.00 <1.00 <1.00 <3.00
11/9/2017" -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
6/13/2018 -- <100 <200 204 <250 335 <1.00 <1.00 <1.00 <3.00
MW-6 11/5/2018 -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
6/19/2019 -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
11/21/2019 -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
8/3/2021 <1,000 <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
PZ-1 4/21/2017 -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
PZz-2 4/21/2017 -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00
PZ-3 4/21/2017 -- <100 <200 <200 <250 <250 <1.00 <1.00 <1.00 <3.00

pz-4" 6/24/2021 17,300 16,000 1,390 5,540 <250 1,730 <1.00 -- -- --

Notes:

All results presented in micrograms per liter (ug/L).

Bold Bold results are greater than or equal to the applicable cleanup level..
< Less than the laboratory detection limit.

Analyzed by Northwest Method NWTPH-Gx.
Analyzed by Northwest Method NWTPH-Dx-NO SGT (no silica gel cleanup).
Analyzed by Northwest Method NWTPH-Dx-SGT (with silica gel cleanup).
Analyzed by United States Environmental Protection Agency Method 8260D.
Washington State Department of Ecology, Model Toxics Control Act (MTCA) Regulation and Statute, MTCA Cleanup Regulation Chapter 173-340 WAC, Model Toxics
Control Act Chapter 70.105D RCW, Uniform Environmental Covenants Act Chapter 64.70 RCW. Publication No. 94-06. Revised May 2019.
Samples were analyzed outside of the analytical holding time for samples collected on 11/9/17 and 11/10/2017 and should be considered minimum values.
Samples from MW-3 and MW-5 was additionally analyzed for fecal coliform by Standard Method (SM) 9222D. Fecal coliform bacteria were not detected in either sample.
Sample from PZ-4 was additionally analyzed for total coliform and E. Coli by m-ColiBlue24® (MF Count). Total coliform coliform bacterial value of 2,000 Colony Forming
Units per 100 milliliters (CFU/100mL). E. coli was not detected.

- Sample was not analyzed for this compound.
Dup Duplicate sample.

MW  Monitoring well.

NA  Not applicable.

Pz Piezometer.
SGC Silica gel cleanup.

O Q0 T QO

oQ —

Qualifiers:
B Analyte was detected in the blank and the value presented here may be biased high.
H Samples were analyzed outside of the analytical holding time due to an analyst oversight.
| Analyte concentration may be artifically elevated because of co-eluting compounds or components.
J Analyte was detected in the sample at an estimated concentration between the method detection limit and the detection limit.

Compounds:
TOC Total organic carbon
GRO Gasoline-range organics
DRO Diesel-range organics
ORO Oil-range organics

VN e e— -
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Table 4

Depth-Discrete Groundwater Analytical Results
Supplemental Remedial Investigation Report

BNSF Railway Company Glacier Park East

Leavenworth, Washington

Sample|  Screen Total Petroleum Hydrocarbons VOCs
o Depth | Interval
Monitoring Sample
Well Date
(feet below top of GRO? DRO I(DVI;S ORO (()VSS Benzene
casin b b
g) (w/ SGC) SGCY W/ SGC)"| o cy
a 1,000/
MTCA Method A Cleanup Levels® (ug/L) 800" 500 500 500 500 5
¢]
MW-1 60 62 - 77 6/21/2021 <100 <200 J3 797 <250 580 <1.00
65° 6/21/2021 <100 <200 J3 556 <250 366 <1.00
__———-
68.5 6/21/2021 103 <200 J3 300 <250 <250 <1.00
MW-2 73.5 63-83 6/21/2021 <100 <200 J3 283 <250 <250 <1.00
78 6/21/2021 <100 <200 J3 434 <250 <250 <1.00
—_—
63 6/21/2021 <100 <200 J3 1,890 <250 1,060 <1.00
MW-3 69 58-78 6/21/2021 <100 <200 J3 1,830 <250 995 <1.00
75 6/21/2021 <100 <200 J3 1,970 <250 1,140 <1.00
_—_—
MW -4 64 54.74 6/21/2021 <100 <200 J3 616 <250 519 <1.00
72 6/21/2021 <100 <200 J3 596 <250 469 <1.00
_—_—
MW-5 71 60.5-80.5 6/21/2021 <100 <200 J3 <200 <250 <250 <1.00
78 6/21/2021 <100 <200 J3 319 <250 <250 <1.00
__——
MW-6 63 53.73 6/21/2021 <100 <200 J3 <200 <250 <250 <1.00
71 6/21/2021 <100 <200 J3 <200 <250 <250 <1.00
Notes:

All results presented in micrograms per liter (ug/L).
Bold results are greater than or equal to the applicable cleanup level..

Bold
<

O QO T O

f

g
SGC

Compounds:
GRO
DRO
ORO

VOCs

Qualifiers:
J3

Less than the laboratory detection limit.

Analyzed by Northwest Method NWTPH-Gx.
Analyzed by Northwest Method NWTPH-Dx-SGT (with silica gel cleanup).

Analyzed by Northwest Method NWTPH-Dx-NO SGT (no silica gel cleanup).
Analyzed by United States Environmental Protection Agency Method 8260D.

Washington State Department of Ecology, Model Toxics Control Act (MTCA) Regulation and Statute, MTCA Cleanup
Regulation Chapter 173-340 WAC, Model Toxics Control Act Chapter 70.105D RCW, Uniform Environmental

Covenants Act Chapter 64.70 RCW. Publication No. 94-06. Revised May 2019.

Cleanup levels for gasoline are 1,000 ug/L when benzene is not detected, 800 ug/L when benzene is detected.

Sample depths are approximate due to approximately 10 feet of sediment in bottom of MW-1.

Silica gel cleanup.

Gasoline-range organics

Diesel-range organics
Oil-range organics
Volatile organic compounds

The associated batch QC was outside the established quality control range for precision.



Table 5
Calculated Hydraulic Conductivities
Supplemental Remedial Investigation Report
BNSF Railway Company Glacier Park East
Leavenworth, Washington

. Slug Test Hydraulic Conductivit
Location lg\Jlo. ’ (cm/sec) ’

1 2.76E-05

2 6.90E-05

MW-1 3 5.66E-05
4 5.75E-05

Average 5.27E-05

1 1.40E-05

MW-2 2 1.03E-05
Average 1.22E-05

1 4.41E-05

2 3.58E-05

MW-3 3 3.33E-05
4 5.37E-05

Average 4.17E-05

1 3.47E-05

2 5.09E-05

MW-4 3 2.28E-05
4 3.48E-05

Average 3.58E-05

1 8.36E-05

2 7.43E-05

MW-5 3 1.45E-04
5 1.96E-04

Average 1.25E-04

1 5.38E-05

3 4.03E-05

MW-6 4 2.74E-05
5 1.91E-05

Average 3.52E-05

Notes:

All results presented in centimeters per second (cm/sec).
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DL = laboratory detection limit
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Attachment A
Completed Terrestrial Ecological Evaluation Form



- Voluntary Cleanup Program

) Washington State Department of Ecology

DEPARTMENT OF

ECOLOGY Toxics Cleanup Program

State of Washington

TERRESTRIAL ECOLOGICAL EVALUATION FORM

Under the Model Toxics Control Act (MTCA), a terrestrial ecological evaluation is necessary if
hazardous substances are released into the soils at a Site. In the event of such a release, you must
take one of the following three actions as part of your investigation and cleanup of the Site:

1. Document an exclusion from further evaluation using the criteria in WAC 173-340-7491.
2. Conduct a simplified evaluation as set forth in WAC 173-340-7492.
3. Conduct a site-specific evaluation as set forth in WAC 173-340-7493.

When requesting a written opinion under the Voluntary Cleanup Program (VCP), you must complete
this form and submit it to the Department of Ecology (Ecology). The form documents the type and
results of your evaluation.

Completion of this form is not sufficient to document your evaluation. You still need to
document your analysis and the basis for your conclusion in your cleanup plan or report.

If you have questions about how to conduct a terrestrial ecological evaluation, please contact the
Ecology site manager assigned to your Site. For additional guidance, please refer to
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-
evaluation.

Step 1: IDENTIFY HAZARDOUS WASTE SITE

Please identify below the hazardous waste site for which you are documenting an evaluation.

Facility/Site Name: Glacier Park East

Facility/Site Address: NEof the intersection of U.S. Hwy 2 and Chumstick Highway, Leavenworth, WA

Facility/Site No: 349 VCP Project No.: NA

Step 2: IDENTIFY EVALUATOR

Please identify below the person who conducted the evaluation and their contact information.

Name: Keith Woodburne Title: principal Geologist

Organization: TRC

Mailing address: 1180 NW Maple Street, Suite 310

City: Issaquah State: wa Zip code: 98027

Phone: 425-395-0010 Fax: E-mail: kwoodburne@trccompanies.com



https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
kwoodburne
Typewritten Text
Glacier Park East

kwoodburne
Typewritten Text
NEof the intersection of U.S. Hwy 2 and Chumstick Highway, Leavenworth, WA

kwoodburne
Typewritten Text
349

kwoodburne
Typewritten Text
Keith Woodburne

kwoodburne
Typewritten Text
Principal Geologist

kwoodburne
Typewritten Text
TRC

kwoodburne
Typewritten Text
1180 NW Maple Street, Suite 310

kwoodburne
Typewritten Text
Issaquah

kwoodburne
Typewritten Text
WA

kwoodburne
Typewritten Text
98027

kwoodburne
Typewritten Text
425-395-0010

kwoodburne
Typewritten Text
kwoodburne@trccompanies.com

kwoodburne
Typewritten Text
NA


Step 3: DOCUMENT EVALUATION TYPE AND RESULTS

A. Exclusion from further evaluation.

1. Does the Site qualify for an exclusion from further evaluation?
Yes If you answered “ YES,” then answer Question 2.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3B of this form.
Unknown

2. What is the basis for the exclusion? Check all that apply. Then skip to Step 4 of this form.
Point of Compliance: WAC 173-340-7491(1)(a)

[] All soil contamination is, or will be,* at least 15 feet below the surface.

All soil contamination is, or will be,* at least 6 feet below the surface (or alternative
] depth if approved by Ecology), and institutional controls are used to manage
remaining contamination.

Barriers to Exposure: WAC 173-340-7491(1)(b)

All contaminated soil, is or will be,* covered by physical barriers (such as buildings or
] paved roads) that prevent exposure to plants and wildlife, and institutional controls
are used to manage remaining contamination.

Undeveloped Land: WAC 173-340-7491(1)(c)

There is less than 0.25 acres of contiguous” undeveloped* land on or within 500 feet
of any area of the Site and any of the following chemicals is present: chlorinated

[] dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride,
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene.

v For sites not containing any of the chemicals mentioned above, there is less than 1.5
acres of contiguous” undeveloped® land on or within 500 feet of any area of the Site.

Background Concentrations: WAC 173-340-7491(1)(d)

] Concentrations of hazardous substances in soil do not exceed natural background levels
as described in WAC 173-340-200 and 173-340-709.

* An exclusion based on future land use must have a completion date for future development that is
acceptable to Ecology.

* “Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil.

# “Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of
highways, extensive paving, or similar structures that are likely to reduce the potential use of the overall area
by wildlife.
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. Simplified evaluation.

. Does the Site qualify for a simplified evaluation?

[] Yes If you answered “ YES,” then answer Question 2 below.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3C of this form.
Unknown

. Did you conduct a simplified evaluation?
[] Yes If you answered “ YES,” then answer Question 3 below.

[] No If you answered “NO,” then skip to Step 3C of this form.

. Was further evaluation necessary?
[] Yes If you answered “ YES,” then answer Question 4 below.

[ ] No If you answered “NO,” then answer Question 5 below.

. If further evaluation was necessary, what did you do?

(] Used the concentrations listed in Table 749-2 as cleanup levels. If so, then skip to
Step 4 of this form.

] Conducted a site-specific evaluation. If so, then skip to Step 3C of this form.

. If no further evaluation was necessary, what was the reason? Check all that apply. Then skip
to Step 4 of this form.

Exposure Analysis: WAC 173-340-7492(2)(a)
[] Area of soil contamination at the Site is not more than 350 square feet.

] Current or planned land use makes wildlife exposure unlikely. Used Table 749-1.

Pathway Analysis: WAC 173-340-7492(2)(b)

] No potential exposure pathways from soil contamination to ecological receptors.
Contaminant Analysis: WAC 173-340-7492(2)(c)

u No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
concentrations that exceed the values listed in Table 749-2.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

(] alternative depth if approved by Ecology) at concentrations that exceed the values
listed in Table 749-2, and institutional controls are used to manage remaining
contamination.

No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
] concentrations likely to be toxic or have the potential to bioaccumulate as determined
using Ecology-approved bioassays.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

u alternative depth if approved by Ecology) at concentrations likely to be toxic or have
the potential to bioaccumulate as determined using Ecology-approved bioassays, and
institutional controls are used to manage remaining contamination.




C. Site-specific evaluation. A site-specific evaluation process consists of two parts: (1) formulating
the problem, and (2) selecting the methods for addressing the identified problem. Both steps
require consultation with and approval by Ecology. See WAC 173-340-7493(1)(c).

1. Was there a problem? See WAC 173-340-7493(2).

[ ] Yes If you answered “ YES,” then answer Question 2 below.

[] No If you answered “NO,” then identify the reason here and then skip to Question 5
below:

] No issues were identified during the problem formulation step.

u While issues were identified, those issues were addressed by the
cleanup actions for protecting human health.

2. What did you do to resolve the problem? See WAC 173-340-7493(3).

(] Used the concentrations listed in Table 749-3 as cleanup levels. If so, then skip to
Question 5 below.

] Used one or more of the methods listed in WAC 173-340-7493(3) to evaluate and
address the identified problem. If so, then answer Questions 3 and 4 below.

3. If you conducted further site-specific evaluations, what methods did you use?
Check all that apply. See WAC 173-340-7493(3).

[] Literature surveys.

Soil bioassays.

Wildlife exposure model.
Biomarkers.

Site-specific field studies.

Weight of evidence.

N I R R O R

Other methods approved by Ecology. If so, please specify:

4. What was the result of those evaluations?
] Confirmed there was no problem.

] Confirmed there was a problem and established site-specific cleanup levels.

5. Have you already obtained Ecology’s approval of both your problem formulation and
problem resolution steps?

[ ] Yes If so, please identify the Ecology staff who approved those steps:

[ ] No




Step 4: SUBMITTAL

Please mail your completed form to the Ecology site manager assigned to your Site. If a site

manager has not yet been assigned, please mail your completed form to the Ecology regional
office for the County in which your Site is located.

Northwest Region: Central Region:

Attn: VCP Coordinator Attn: VCP Coordinator
3190 160t Ave. SE 1250 West Alder St.
Bellevue, WA 98008-5452 Union Gap, WA 98903-0009

Southwest Region: Eastern Region:
Attn: VCP Coordinator Attn: VCP Coordinator
P.O. Box 47775 N. 4601 Monroe
Olympia, WA 98504-7775 Spokane WA 99205-1295

If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170. People with hearing loss can call
711 for Washington Relay Service. People with a speech disability can call 877-833-6341.
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.. s Washington State Department of Ecology
sl [ OXics Cleanup Program

Table 749-1

Simplified Terrestrial Ecological Evaluation-Exposure Analysis Procedure

Estimate the area of contiguous (connected) undevel oped land on the site or within 500 feet of any

area of the site to the nearest 1/2 acre (1/4 acreif the areaislessthan 0.5 acre).

1) From the table below, find the number of points corresponding to the area and

enter this number in the field to the right. !
Area (acres) Points
0.25or less 4
0.5 5
1.0 6
15 7
2.0 8
2.5 9
3.0 10
35 11
4.0 or more 12
2) Isthisan industrial or commercial property? If yes, enter ascore of 3. If no, enter
ascoreof 1
3)* Enter ascorein the box to the right for the habitat quality of the site, using the
following rating system®. High=1, Intermediate=2, Low=3
4) Isthe undeveloped land likely to attract wildlife? If yes, enter ascore of 1 in the
box to theright. If no, enter a score of 2.
5) Arethere any of the following soil contaminants present: Chlorinated
dioxing/furans, PCB mixtures, DDT, DDE, DDD, adrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, benzene hexachloride, toxaphene, hexachl orobenzene, 4
pentachlorophenol, pentachlorobenzene? If yes, enter a score of 1 in the box to the
right. If no, enter a score of 4.
6) Add the numbersin the boxes on lines 2-5 and enter this number in the box to the
right. If this number islarger than the number in the box on line 1, the simplified 17

evaluation may be ended.

Notesfor Table 749-1

% It is expected that this habitat evaluation will be undertaken by an experienced field biologist. If

thisis not the case, enter a conservative score of (1) for questions 3 and 4.

P Habitat rating system. Rate the quality of the habitat as high, intermediate or low based on your
professional judgment as afield biologist. The following are suggested factors to consider in

making this evaluation:

Low: Early successional vegetative stands; vegetation predominantly noxious,

nonnative, exotic plant species or weeds. Areas severely disturbed by human
activity, including intensively cultivated croplands. Areas isolated from other
habitat used by wildlife.
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High: Areaisecologically significant for one or more of the following reasons:
Late-successional native plant communities present; relatively high species
diversity; used by an uncommon or rare species; priority habitat (as defined by the
Washington Department of fish and Wildlife); part of alarger area of habitat where
size or fragmentation may be important for the retention of some species.

Intermediate: Areadoes not rate as either high or low.

¢ Indicate "yes' if the area attracts wildlife or is likely to do so. Examples: Birds frequently visit
the area to feed; evidence of high use b mammals (tracks, scat, etc.); habitat "island” in an
industrial area; unusual features of an areathat make it important for feeding animals; heavy use
during seasonal migrations.

[Area Calculation Aid] [Aerial Photo with Area Designations] [TEE Table 749-1] [Index of
Tables]

[Exclusions Main] [TEE Definitions] [Simplified or Site-Specific?] [Simplified Ecologica
Evaluation] [Site-Specific Ecological Evaluation] [WAC 173-340-7493]

[TEE Home]
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Introduction

Washington State’s Model Toxics Control Act (MTCA), Washington Administrative Code
(WAC) 173-340 (see Compendium — Section A), applies to all facilities where there has been a
release or threatened release of a hazardous substance that may pose a threat to human health or
the environment. Soil contamination shall be evaluated for both human health and ecological
threats, and those remedies selected to address soil contamination shall be protective of both
human health and ecological receptors. The Terrestrial Ecological Evaluation (TEE) is a process
that evaluates threats posed by contaminants to ecological receptors and is included in MTCA,
specifically, WAC 173-340-7490 through 7494. These chapters define the goals and procedures
the Washington State Department of Ecology (Ecology) will use for:

e Determining whether a release of hazardous substances to soil may pose a threat to the
terrestrial environment.

e Characterizing existing or potential threats to soil biota and terrestrial plants and animals
exposed to hazardous substances in soil.

e Establishing soil concentrations that are protective of soil biota and terrestrial plants and
animals, and,;

e Developing and evaluating cleanup action alternatives and selecting a cleanup action
protective of soil biota and terrestrial plants and animals.

TEE’s shall be conducted as part of the Remedial Investigation/Feasibility Study (RI/FS).
Failure to complete the TEE during the RI/FS could result in unexpected additional cost and/or
remediation efforts. A summary of the TEE process includes the following steps:

e Characterization of the site
e Exclusion evaluation, if no exclusion applies, then;
o0 Selection of the appropriate evaluation method (simplified or site-specific TEE)
o0 Conduct TEE, and then if required:
= Selection of clean-up actions.
= Implementation of cleanup actions, and;
= Compliance monitoring requirements.
It is important to remember to provide documentation of steps and/or actions taken during this
process. If the site may be excluded from the TEE process, then no further evaluation of
ecological risk is necessary as long as the specific exclusion and its application to the site under
investigation have been addressed in the RI/FS. If the site cannot be excluded from the TEE
process, a simplified or site-specific TEE is required, in which case the TEE evaluation method
and the TEE evaluation itself shall be included in the RI/FS. If cleanup actions/alternatives are

required to meet requirements, the selection, implementation, and the compliance requirements
of those cleanup actions shall also be included.



The TEE process is required at all MTCA sites where there has been a release or threatened
release of a hazardous substance that may pose a threat to human health or the environment.
This applies to sites that have formal Ecology oversight and also to those sites requiring a No
Further Action (NFA) determination under the VVoluntary Cleanup Program (VCP). This
document was developed to help both Ecology personnel and the public as they navigate through
the TEE process. This document provides an overview of the TEE process, lists exclusionary
criteria, describes both the simplified and site-specific TEE, and also gives specifics in terms of
examples and questions that have been brought up in the past.

The primary goal of this document is to clarify the range of options available, and to suggest
efficient ways for meeting the requirements of MTCA. This document is not intended to provide
an exhaustive review of every situation that may be encountered in evaluation of hazardous
waste sites. Detailed descriptions of simplified and site-specific TEE’s have been provided in
the later chapters of this document. In addition, specific guidance has always been available by
contacting Ecology staff directly.

Of equal importance is a compendium document that is referenced frequently in this technical
assistance document. Frequently you will find the compendium reference in the body of this
document. When referenced, it will be noted as; (see Compendium — Section XXX). The reader
then has the ability to access the compendium documents directly by hyperlink, simply by left —
clicking on the provided hyperlink, or by referencing Appendix A where the complete [url] is
listed. Bound copies of the compendium document can also be found at each of the Washington
State Department of Ecology regional offices (Northwest, Southwest, Central, Eastern, and
Headquarters). An electronic version is available Ecology TEE internet website, under Toxics
Cleanup Program:

http://www.ecy.wa.gov/programs/tcp/policies/terrestrial/ TEEHome.htm

The purpose of the compendium document is to provide the reader with the references and
resources that have been cited. For certain documents, such as private publications, Ecology is
only able to provide a hyperlink that allows access to the document under certain conditions. In
those circumstances, it would be the responsibility of the reader to obtain a copy for their own
reference.

Please note that this document is not a substitute for the regulatory requirements in the MTCA
cleanup regulation. Where there are any conflicts between this document and the regulations,
users shall always comply with the regulations.


http://www.ecy.wa.gov/programs/tcp/policies/terrestrial/TEEHome.htm

Limitations

When used appropriately, the TEE is an excellent tool that provides an ecological risk
assessment for the potential threats of chemical contamination to ecological receptors in upland
soil environments. The TEE is intended to be used as an ecological evaluation and not a Natural
Resource Damage Assessment (NRDA). Additionally, it is not intended to provide risk
assessment to ecological receptors in surface water, sediments, wetlands, or any other
environments other that upland soils. Procedures for sediment evaluations are described in WAC
173-340-760 and Chapter 173-240 WAC (see Compendium — Section B), and for surface water
evaluations in WAC 173-340-730. Procedures for wetland evaluations shall be determined by
the department on a case-by-case basis.

Oftentimes cleanup sites contain multiple media (upland soils, sediments, wetlands) that require
evaluation. In those cases, the TEE would only satisfy the requirements for the upland soil
environments. MTCA provides the requirements on the implementation of some of the specific
tools used in the TEE such as; administrative procedures (institutional controls, consent decrees,
agreed orders, and enforcement orders), selection and implementation of cleanup actions,
compliance monitoring, and Cost Benefit Analysis (CBA). These tools will be referred to
frequently in this document; however, detailed descriptions of their implementation have not
been included.
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Chapter 1. Overview of the TEE Process

The TEE process is designed to allow the user to quickly identify those sites which have the
potential to pose little or no threat to ecological receptors and it also identifies those sites which
are of concern to those same ecological receptors. Sites that are of concern are then evaluated in
terms of severity of potential threat to the receptors, and cleanup levels are then established
based on severity. Cleanup action alternatives are then analyzed, and the selected cleanup action
plan (CAP) is documented in the TEE as to how it adequately addresses protection of the

ecological receptor (See Figure 1.1).

Figure 1.1: Summary of TEE Process

Characterize the site
Does the site qualify
for an exclusion?

- _
I_ No further evaluation Does the site qualify
is necessary for a simplified TEE?

Yes
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As Figure 1.1 illustrates, the process itself is not complicated. However, if the TEE process is
not implemented during the initial phase of cleanup activities, the remediation efforts involved in
a CAP for a site might not meet those requirements of MTCA that were designed to protect the
ecological receptors. Oftentimes, the cleanup level of a chosen MTCA method (Methods A, B,
or C) is not stringent enough to protect ecological receptors when one of the exclusions does not
apply to the site. The result of which is that either a simplified or site-specific TEE would be
required at the site, possibly impacting previously agreed upon cleanup levels.

A TEE shall be conducted as part of the RI/FS. The TEE process includes the following steps:
Step 1 — Characterization of the Site

In the remedial investigation, identify and define the extent of habitat at both the site and the
surrounding areas, including; wetlands, parks, natural forested areas, riparian areas, greenbelts,
buffer zones, and fish and wildlife habitat conservation areas. Also identify any state or
federally designated “endangered” or “threatened” species and state “priority species”, “species
of concern” or “sensitive species” that may be present on or near the site (see Compendium —
Section E).

Step 2 — Evaluation of Exclusions

Evaluate and document whether the site qualifies for an exclusion using the criteria specified in
MTCA. Most sites located in intensively developed areas are expected to qualify for exclusion
(See WAC 173-340-7491).

Step 3 — Select Evaluation Method

Evaluate whether the site qualifies for a simplified TEE using the criteria in MTCA (See WAC
173-340-7491(2)). The simplified TEE process is designed for addressing TEE risk at sites with
limited quality habitat and limited potential for soil biota and terrestrial plants and animals to be
exposed to hazardous substances.

Note: If the site does not meet the criteria for a simplified evaluation, a site-specific TEE must
be conducted. The site-specific evaluation process is designed for addressing terrestrial
ecological risk at any site, including sites with endangered or threatened species. The person
conducting the evaluation may also voluntarily elect to conduct a site-specific TEE at any site.

Step 4 — Conduct the TEE

If the site is eligible for a simplified evaluation, conduct the evaluation using the procedures
listed under Simplified Terrestrial Ecological Evaluation Procedures found in MTCA (WAC
173-340-7492).

e |f the TEE can be “ended” due to exposure analysis, pathways analysis, or toxicity
(contaminant) analysis, document this in the RI/FS and no further evaluation of terrestrial
ecological risk is needed (See WAC 173-340-7492(2)).



Note: Institutional controls are necessary where the evaluation relies on physical barriers to
keep plants and animals from being exposed to residual contamination, or a conditional point of
compliance is used.

e |f the evaluation cannot be “ended,” use the simplified TEE table values found in Table
4.1 (MTCA Table 749-2) as screening levels in the remedial investigation to identify all
areas of the site posing a potential terrestrial ecological risk. If no value for the
contaminant has been provided in the table, conduct one of the site-specific evaluation
methods (table values, soil bioassays, wildlife exposure modeling, site-specific field
studies, weight of evidence, or literature surveys) to establish a screening level. The
simplified TEE table values found in Table 4.1 (MTCA Table 749-2) may also be used as
cleanup levels (WAC 173-340-7492(1) (d)).

If the site is ineligible for a simplified TEE, conduct a site-specific TEE using the procedures
listed under Site-Specific Terrestrial Ecological Evaluation Procedures found in MTCA (WAC
173-340-7493).

e |f the evaluation can be “ended” because the cleanup planned to address human health or
aquatic impacts will also adequately protect terrestrial ecological receptors (soil biota,
plants and animals), document that fact in the RI/FS. The result would be that no further
evaluation of terrestrial ecological risk is needed (WAC 173-340-7493(1) (d) (i)), and,;

o If the evaluation cannot be “ended,” use the site-specific TEE table values found in Table
5.1 (MTCA Table 749-3) as screening levels to identify all areas of the site posing a
potential terrestrial ecological risk. It is also optional to use any of the site-specific
evaluation methods (literature surveys, soil bioassays, wildlife exposure model,
biomarkers, site-specific field studies, or weight of evidence) to establish a screening
level (See WAC 173-340-7493(3)). Alternatively, the site-specific TEE values found in
Table 5.1 (MTCA Table 749-3) may also be used as cleanup levels.

Step 5 - Identify Areas of Potential Ecological Concern

The terrestrial ecological risks are just one exposure pathway that must be considered in a site
cleanup. In many cases, concentrations needed to protect human health, aquatic organisms, or
other media like groundwater will be more stringent than those needed to protect soil biota and
terrestrial plants and animals. At these sites, cleanup alternatives addressing these other
exposure pathways will usually also address terrestrial ecological risks. For substances or areas
of the site where this is not the case, use the screening levels developed in Step 4 to identify
cleanup alternatives to be evaluated in the feasibility study.

Step 6 — Conduct the Feasibility Study
Follow the process described in MTCA to identify, screen, and analyze cleanup action

alternatives. If, at any time in the process, it is concluded that there are no feasible alternatives
meeting the screening levels established under Steps 4 or 5 above, consider using other methods



described for simplified or site-specific evaluations to establish different concentrations that are
still protective of the terrestrial ecological exposure pathway.

Step 7 — Document the Process

In the feasibility study, document how the selected remedy adequately addresses the terrestrial
ecological exposure pathway. For Ecology Site Managers the TEE process also needs to be
documented in ISIS. An example of the electronic form that is filled out within ISIS has been
provided (see Compendium — Section C). For consultants who are submitting a VCP cleanup
report to Ecology, the TEE process must be filled out on a consultant form, which has been
provided (see Compendium — Section D).

The purpose of the TEE process is to identify and provide an additional level of scrutiny to areas
that contain significant habitat, wildlife populations, and/or species requiring an additional level
of protection. In general, a site qualifies for exclusion from the TEE process if there is little or
no threat to ecological receptors. A site qualifies for a simplified TEE if it does not contain
significant habitat, sensitive areas, or threatened or endangered species. A site-specific TEE
would be required if the contaminated site is located on, or directly adjacent to a natural area, if
the site is used by a listed vulnerable species, if there is extensive habitat located on or near the
site, or if Ecology determines that the site may present a risk to significant wildlife populations.

Ecological Receptors

The ecological receptor is the soil biota, plant, or animal that would have the potential to be
effected by the chemical contamination. The TEE process is intended to protect terrestrial
ecological receptors from exposure to contaminated soil when there is the potential to cause
significant adverse effects. For species protected under the Endangered Species Act or other
applicable laws that extend protection to individuals of a species, a significant adverse effect
means an impact that would significantly disrupt the normal behavior patterns such as breeding,
feeding, or sheltering. For all other species, significant adverse effects are effects that impair
reproduction, growth, or survival.

An institutional control shall be required to preserve the habitat when the terrestrial remedy
chosen to protect the ecological receptors leaves residual concentrations in excess of cleanup
levels. Ecology may also require mitigation for the impacts on the environment (such as
reduction in habitat productivity) resulting from residual contamination left on site.

Ecological Receptors Based on Land Use

For unrestricted land uses, the focus of the TEE shall be on the assessment and protection of
terrestrial plants, wildlife, and the ecologically important functions of soil biota that could affect
plants or wildlife. For industrial or commercial properties, the focus of the TEE shall be on
assessment and protection of terrestrial wildlife protection unless the species is protected under
the Federal Endangered Species Act (see Compendium — Section E), Title 77 RCW (see
Compendium — Section F), or Title 79 RCW (see Compendium — Section G). This means that




for any property that does not constitute an “industrial property” or “commercial property” as
defined, all ecological receptors must be protected from exposure to soil contamination. “All
ecological receptors” includes plants, soil biota, and wildlife. In addition, if the soil
contamination is located on an area of an industrial or commercial property where vegetation
must be maintained to comply with local government land use regulations, the focus of the TEE
shall also address those local land use regulations.

An “industrial property” is defined as a property that currently is (or has been) characterized by,
or is to be committed to traditional industrial uses such as processing or manufacturing of
materials, marine terminal and transportation areas and facilities, fabrication, assembly,
treatment, or distribution of manufactured products or storage of bulk materials. A “commercial
property” is defined as a property that is currently zoned for commercial or industrial property
use and that is characterized by or is committed to traditional commercial uses such as offices,
retail and wholesale sales, professional services, consumer services, and warehousing (WAC
173-340-7490(3) (c)).

Any terrestrial remedy chosen to protect ecological receptors, including exclusions (if based on
land use), shall include a completion date for future development acceptable to Ecology.
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Net Environmental Benefit Analysis

Net environmental benefits are the gains in environmental services or other ecological properties attained
by remediation or ecological restoration, minus the environmental injuries caused by those actions
(Efroymson et al., 2003). Ecosystems and natural resources (including wild animal and plant
populations) can be thought of as environmental assets which provide people with a range of “services”
which directly or indirectly contribute to our well-being. Decisions where there may be ecological
tradeoffs, for example, clearing a vegetated site to access contaminated soil, needs to be balanced with the
potential damage caused to the habitat, or “ecosystem” and the wider services that it provides (Deacon et
al., 2010). Therefore, a Net Environmental Benefit Analysis (NEBA) would be the procedure of
weighing the advantages of active cleanup (remediation) versus the impact that cleanup might have on
potentially valuable ecological receptor habitat. Terrestrial ecological evaluation procedures should not
create an incentive to cause harm through the destruction of habitat. As a result, WAC 173-340-7490 (5):
“Additional measures. The department may require additional measures to evaluate potential threats to
terrestrial ecological receptors notwithstanding the provisions in this and the following sections (when
based upon a site — specific review), the department determines that such measures are necessary to
protect the environment.” (Ecology, 2007a).

Limitations: As stated in WAC 173-340-7490 (1) (c): “These procedures [Terrestrial Ecological
Evaluation] are not intended to be used to evaluate potential threats to ecological receptors in sediments,
surface water, or wetlands. Procedures for sediment evaluations are described in WAC 173-340-760, and
for surface water evaluations in WAC 173-340-730. Procedures for wetland evaluations shall be
determined by the department on a case-by-case basis.” In addition, WAC 173-340 also defines
Terrestrial ecological receptors as “plants and animals that live primarily or entirely on land.” (Ecology,
2007a). As a result, the intent of this NEBA section is to clarify procedures that would further protect
especially valuable habitat that supports terrestrial ecological receptors that would otherwise require
remediation to attain cleanup levels. It is not the intent of this NEBA section to delineate between upland,
surface water, sediment, and wetland environments.

Prior to performing a NEBA, the proposed non — remediated area needs to be defined as “especially
valuable habitat.” “Especially valuable habitat” can be designated through the use of one of the below
proposed methods (Method 1 or Method 2):

Method 1: Site can be designated “especially valuable habitat” if:

0 The site is used by a threatened or endangered species protected under the Federal
Endangered Species Act, or;

0 The site is used by a “priority species” or “species of concern” designated under Title 77
RCW, or;

0 The site is used by a plant species classified as “endangered,” “threatened,” or “sensitive”
under Title 79 RCW, or;

0 Wetlands and Fish and Wildlife habitat conservation areas designated as critical areas
under Chapter 36.70A.170 RCW. Other critical areas that might be found on the
property, such as recharge areas, frequently flooded areas, geologically hazardous areas,
steep slopes, and aquatic areas, are not immediately designated as “especially valuable
habitat” unless they meet one of the previous criteria. These other types of critical areas
must follow the Method 2 process.




Note: For animals, “used” means that individuals of a species have been observed to live, feed or breed at
the site. For plants, “used” means that a plant species grows at the site or has been found growing at the
site (Ecology, 2007a).

Method 2: Site can be designated “especially valuable habitat” if:

0 An experienced field biologist must visit the site and document that:
= The site can be potentially used by a threatened or endangered species protected
under the Federal Endangered Species Act, or;
= The site can be potentially used by a “priority species” or “species of concern”
designated under Title 77 RCW, or;
= The site can be potentially used by a plant species classified as “endangered,”
“threatened,” or “sensitive” under Title 79 RCW

In addition to meeting the recommended requirements of Method 1 or Method 2, it is recommended that a
depth-weighted receptor exposure adjustment is calculated for each contaminant, and that a field biologist
(or other department approved individual) must document types of flora and fauna and signs of excessive
uptake of the specific contaminants. This will help establish sustainability and whether or not native
species occupy the habitat.

Depth Weighted Receptor Adjustment

It is recommended that natural areas that are proposed to be included in the NEBA (areas with native
species) have additional sampling to allow for a better understanding of upland ecological receptor
exposure to contamination. Depths recommended at each sampling point are:

0 — 6" bgs (including duff layer)

6 —12” bgs

12 —24” bgs

24 — 36" bgs

Depth Weighted Receptor Adjustment Equation:

Cea = (Ccy X Prp)) + (Ce@ X Pr2)) + (Ce i) X Prp)

Where:
Cea = Exposure adjusted contaminant concentration
Ccy = Soil contaminant concentration at sample depth 1 (i.e. 0 - 6”)
Ceiy = Soil contaminant concentration at sample depth (i)
Prgy = Proportion of Receptor found at sample depth 1 (i.e. 0 —6")
Pry = Proportion of Receptor found at sample depth (i)

The following is an example of a Depth — Weighted Receptor Exposure Adjustment:

For sample XXXX (As):
1. The soil contaminant concentration at sample depth (0 —6) is 113 mg/kg
2. The depth weighted receptor adjustment is 0.3
3. The adjusted As level at sample depth (0 — 6”) is 33.9 mg/kg
4. Repeat steps for sample depth (6 — 127, 12 — 24”, and 24 — 36”)



5. Add the four adjusted sample depth concentrations for a Depth — Weighted
Receptor Exposure Adjustment total of 34.8 mg/kg (As)

The resulting Depth - Weighted Exposure Adjustment Concentration for Sample XXXX (As) is 34.8
mg/Kkg.
Justification for Exposure Adjustments

0 Adjustment of 0.55 for sample depth 6 to 12”

Soil development is rarely uniform and processes such as erosion and deposition can influence the
vertical distribution of biological activity across landscapes. Sampling strategies where a constant depth
is collected may not accurately reflect site-specific exposures of environmental contamination to the soil
biota. A horizon may not accurately represent contaminant exposure to soil biota, resulting in inaccurate
risk estimates. If constant depths are utilized, [our] results suggest that samples should be collected to a
depth of approximately 25 — 30 cm as opposed to shallower depths (USEPA, 2015). Result: the majority
of receptor exposure to contamination is expected to be at sample depth of 6 to 12” (0.55 or 55%).

0 Adjustment of 0.3 for sample depth 0 to 6” (including duff layer)

The organic matter which provides the food base for the earthworm community is vitally important in
determining their distribution and abundance, and soil organic matter content can sometimes be a good
predictor of earthworm abundance. For example, Hendrix et al. (1992) reported a highly significant
correlation between earthworm density and soil organic content over a range of sites in Georgia, U.S.A.,
including a wide variety of soil and vegetation types and management histories (Curry, 1998). Result: it
is assumed that the increased organic matter found at shallower depths (0 to 6”) would be the second most
abundant vertical horizon for soil biota (0.3 or 33%).

0 Adjustment of 0.1 for 12 to 24” and 0.05 for 24 to 36”

The main source or the organic matter on which earthworms feed is litter from above-ground plant parts
in most ecosystems, although dead roots and rhizodeposition can also be important sources (Curry, 1998).
Result: As depth increases, receptor exposure should decrease, so at 12 to 24” (0.1 or 10%) and at 24 to
36” (0.05 or 5%).

Additional Field Biologist Responsibilities

1. Document the species of plant, soil biota, and wildlife found at the specific site
o Differentiate between those that are native and those that are invasive
2. Document if native plant life is well-established (i.e. primary or secondary growth)
3. Document if plant life show signs of contaminant uptake including (but not limited to) signs of:
o Wilting
0 Chlorosis (pale, yellow or white plant tissue)
0 Browning
0 Excess mortality
0 Reduced growth, photosynthesis, mitosis, or water absorption (dehydration)
4. Document any signs of contaminant uptake in soil biota including (but not limited to):
0 Limited numbers
5. Document any signs of contaminant uptake in wildlife including (but not limited to):



Muscular incoordination
Debility

Slowness

Jerkiness

Falling

Hyperactivity

Fluffed feathers
Drooped eyelids
Seizures
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If the above conditions have been met, the Ecology Site Manager (or designee) should then visit the site
to make a final determination as to whether or not the proposed non — remediated area appears to be
established, sustainable, and native habitat. In granting the request of non — remediation, the Ecology Site
Manager (or designee) should consider the following factors prior to making a final decision:

The rarity of the habitat for the geographic area in which the site is located.

The size of the habitat.

Whether the habitat functions as a wildlife corridor.

Whether the habitat functions as a refuge or feeding area for migratory species.

The structural diversity of the habitat.

Surrounding habitat and land uses.

Whether the habitat is manmade or natural.

Whether the cleanup would significantly disturb the ecological functions of the habitat.
The level of human activity in the area.

The length of time for recovery of the habitat after cleanup.

If non-remediation is chosen as a cleanup action for “especially valuable habitat,” then:

e Institutional controls are required that would demonstrably limit or prohibit activities that may
interfere with an interim action or cleanup action or result in exposure to hazardous substances at
the site. The purpose of institutional controls would be to reduce the risks of current human
and/or future land use, and,;

e Demonstrably reduce the risk of present or future releases or migration of the hazardous
substance located at the site.
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Compliance

Points of Compliance

A point of compliance is the point (or points) where cleanup levels established in accordance
with the MTCA requirements shall be attained. This term includes both the standard and
conditional point of compliance. Specifically, the standard point of compliance for cleanup
levels developed under the TEE process is throughout the soil at the site, from the ground surface
to a depth of fifteen feet. This represents a reasonable estimate of the depth of soil that could be
excavated and then re — distributed at the soil surface as a result of site development activities.
The result of which is the potential for ecological receptors to be exposed to contamination.

Used in conjunction with institutional controls to prevent excavation of deeper soils, a
conditional point of compliance may be set to a depth of six feet. This is assumed to be the
depth at which the biologically active zone extends to. In addition, Ecology may approve a site —
specific depth based on a demonstration that the alternative depth is more appropriate for the site.
In making this demonstration, the following shall be considered:

Depth to which soil macro-invertebrates are likely to occur.

Depth to which soil turnover is likely to occur due to the activities of soil invertebrates.
Depth to which animals likely to occur at the site are expected to burrow.

Depth to which plant roots are likely to extend, and;

The presence of a manmade subsurface biological barrier (such as a geomembrane cap or
cobble barrier designed to limit penetration by plant roots and burrowing animals).

Determining Compliance

Demonstrating compliance with the cleanup levels established during the TEE process is the
same as that which is required to demonstrate compliance with the soil cleanup standards for
unrestricted land use (WAC 173-340-740(7)). When soil cleanup levels have been established at
a site, sampling of the soil shall be conducted to determine if compliance with the established
soil cleanup levels have been achieved. Ecology may approve of other sampling methods;
however, the sampling and analytical procedures shall be defined in a compliance and
monitoring plan prepared in compliance with MTCA requirements. The sample design shall
provide data that are representative of the area where exposure to hazardous substances may
occur.

Compliance with established cleanup levels shall be determined using the dry weight
concentrations of samples based on total analysis of the soil fraction less than two millimeters
(mm) in size. Ecology may require that soil cleanup standards also apply to soil particles larger
than 2 mm when these particles are enriched with contaminants and ingestion, contact, or
inhalation of these particles could result in a toxic dose. Once the appropriate data have been
collected, it can be evaluated using direct comparison or statistical methods (see Data Evaluation
Section of this Chapter).



When interpreting non — detect values, measurements below the method detection limit (MDL)
shall be assigned a value equal to one — half the MDL. Measurements above the MDL but below
the practical quantitation limit (PQL) shall be assigned a value equal to the PQL. Measurements
below the MDL and/or the PQL may also be evaluated using the Kaplan — Meier method. If a
hazardous substance has never been detected in any sample at a site and the substance is not
suspected of being present at the site based on site history and other knowledge, then that
hazardous substance may be excluded from the compliance analysis. Ecology may also approve
alternate procedures for handling values below the MDL and/or PQL.

The MDL is the minimum concentration of a compound that can be measured and reported with
ninety — nine percent (99%) confidence that the value is greater than zero. The PQL is the
lowest concentration that can be reliably measured within specified limits of precision, accuracy,
representativeness, completeness, and comparability during routine laboratory operating
conditions, using department-approved methods.

Data Evaluation Using Direct Comparison

Direct comparison of soil sample concentrations to cleanup levels may be used to evaluate
compliance with cleanup standards. When using this method, soil samples taken at the point of
compliance after remediation are compared to the appropriate soil cleanup levels. Values at or
below the soil cleanup level are in compliance. Values above the soil cleanup level are not in
compliance. Direct comparison may be used when selective sampling of soil can be reliably
expected to find suspected soil contamination, when there is documented reliable information
that the soil samples have been taken from the appropriate locations, and it can be demonstrated
that the basis used for selecting the soil sample locations provides a high probability that any
existing areas of soil contamination have been found.

Data Evaluation Using Statistical Methods

Statistical methods for data evaluation must be conducted if the conditions required for direct
comparison have not been met. When conducting a statistical analysis, soil samples taken at the
point of compliance after remediation are used in the analysis. Statistical methods include the
confidence limit method, non — parametric methods, and other methods approved by Ecology.

When using the confidence limit method, the upper one — sided ninety — five percent (95%)
confidence limit on the true mean soil concentration shall be less than or equal to the established
cleanup level. For lognormally distributed data, the upper one — sided ninety — five percent
(95%) confidence limit shall be calculated using Land’s method. The data shall be assumed to
be lognormally distributed unless this assumption is rejected by a statistical test. If a lognormal
distribution is inappropriate, data shall be assumed to be normally distributed unless this
assumption is rejected by a statistical test. The W test, D’Agostino’s test, or censored probability
plots (as appropriate for the data) shall be the statistical methods used to determine whether the
data are lognormally or normally distributed.



Non-parametric methods would be appropriate for determining compliance with established
cleanup levels when the data conforms to neither a lognormal nor normal distribution. When
using a non — parametric method to calculate an upper confidence limit, the upper ninety — fifth
percentile (95%) shall be used to determine compliance.

The method limitations for determining compliance using statistical methods are:

e No single sample concentration shall be greater than two times the soil cleanup level.
Higher exceedances to control false positive error rates at five percent (5%) may be
approved by Ecology when the cleanup level is based on background concentrations, and;

e Less than ten percent (10%) of the sample concentrations shall exceed the soil cleanup
level. Higher exceedances to control false positive error rates at five percent (5%) may
be approved by the department when the cleanup level is based on background
concentrations.

For more information regarding statistical methods, please see the Washington State Department
of Ecology Guidance Document; Statistical Guidance for Site Managers (see Compendium —
Section U).




Chapter 2. Exclusions

There are four primary criteria for excluding a contaminated site from further evaluation under
the TEE process. As discussed earlier in this document, the site may be excluded from the TEE
process and no further evaluation of ecological risk is necessary as long as the specific exclusion
and its” application to the site under investigation have been addressed in the RI/FS. If the
specifics of the site meet one of the exclusionary criteria, neither a simplified nor site — specific
TEE would be required.

Note: Exclusion from performing either a simplified or site — specific TEE does not alleviate the
other requirements of MTCA (WAC 173-340).

The four TEE exclusionary criteria are:

e Contamination below the point of compliance.

e Incomplete exposure pathway.

e Type of contamination and proximity to ecological receptors, and;
e Concentrations below background levels.

Contamination below the Point of Compliance

To qualify for an exclusion based on “contamination below the point of compliance,” all soil
contaminated with hazardous substances is (or will be) located below the established point of
compliance. This means all soil contamination shall be below the standard point of compliance
(ground surface to a depth of 15 feet), or below the conditional point of compliance (ground
surface to a depth of 6 feet). The conditional point of compliance may only be used in
conjunction with institutional controls which would prevent excavation of deeper soils. Ecology
may approve another site — specific depth based on the demonstration that another depth is more
appropriate for the site. In making this demonstration, the following shall be considered:

e Depth to which soil macro-invertebrates are likely to occur.



Depth to which soil turnover is likely to occur due to the activities of soil invertebrates.
Depth to which animals likely to occur at the site are expected to burrow.

Depth to which plant roots are likely to extend, and;

The presence of a manmade subsurface biological barrier (such as a geomembrane cap or
cobble barrier designed to limit penetration by plant roots and burrowing animals).

An exclusion based on planned future land use shall include a completion date for such future
development that is acceptable to Ecology.

Incomplete Exposure Pathway

To qualify for an exclusion based on “incomplete exposure pathway,” all soil contaminated with
hazardous substances is (or will be) covered by buildings, paved roads, pavement, or other
physical barriers that will prevent plants or wildlife from being exposed to the soil
contamination. These barriers may include engineered caps with geo-textile membranes or other
engineered barriers which break the exposure pathway between the ecological receptors and the
soil contaminants.

Ecology will make the final determination as to whether or not the barriers will be protective of
soil biota, plants and/or wildlife at the site. To qualify for this exclusion, an institutional control
shall be required by Ecology and the cleanup action must also comply with the MTCA
requirements. An exclusion based on planned future land use shall include a completion date for
such future development that is acceptable to Ecology.

Type of Contamination and Proximity to Ecological Receptors

To qualify for an exclusion based on “type of contamination and proximity to ecological
receptors,” the site must be located on or near a limited amount of undeveloped land. This
exclusion would be based on one of the following two points:

e For sites contaminated with hazardous substances other than those specified below; there
must be less than 1.5 acres of contiguous undeveloped land on the site or within 500 feet
of any area located on the site, or;

e For sites contaminated with one of the below substances; there must be less than one-
quarter acre of contiguous undeveloped land on the site or within 500 feet of any area
located on the site:

o aldrin

benzene hexachloride

chlordane

chlorinated dioxins or furans

DDT, DDE, or DDD

dieldrin

endosulfan

endrin
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heptachlor or heptachlor epoxide
hexachlorobenzene

PCB mixtures
pentachlorobenzene
pentachlorophenol
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toxaphene

Note: This list does not imply that sampling must be conducted for each of these substances at
every site. Sampling should be conducted for these substances when they might be
present based on available information, such as current and past uses of these substances
at the site.

An example of the application of this exclusion is shown in Figure 2.1. Of the three scenarios,
Scenario 1and Scenario 3 would qualify for the above exclusion. However, if the contiguous
undeveloped land in Scenario 2 was less than 1.5 acres (and none of the above listed
contaminants are present) or 0.25 acres (in which any of the above listed contaminants are
present) respectively, then it would also qualify for an exclusion.



Figure 2.1: Scenarios for an exclusion based on proximity to ecological receptors

Concentrations below Background Levels

To qualify for an exclusion based on “concentrations below background levels,” concentrations
of all hazardous substances in soil should not exceed natural background levels based on the
determining compliance methodology found in MTCA.



Chapter 3: Do I conduct a Simplified or Site Specific
Terrestrial Ecological Evaluation?

Ecology expects the majority of sites to qualify for one of the four primary exclusion criteria
mentioned in the previous chapter. For more information regarding those exclusions, please
refer to Chapter 2. However, as a brief review, those exclusions are:

Contamination below the point of compliance.

Incomplete exposure pathway.

Type of contamination and proximity to ecological receptors, and;
Concentrations below background levels.



Once it has been established that none of the above-mentioned exclusionary criteria apply, either
a simplified or site-specific terrestrial ecological evaluation is required. MTCA specifically
refers to the process of determining the type of evaluation that is required (simplified or site-
specific) as “Applicability of a Simplified Terrestrial Ecological Evaluation.” The specific
regulation that refers to this process can be found in WAC 173-340-7492; Applicability of a
Simplified Terrestrial Ecological Evaluation. WAC 173-340-7492 lists four criteria that are to be
used in that determination. If any of the below criteria apply to your site, then a site-specific
terrestrial ecological evaluation is necessary. Those criteria are:

Natural areas.

Vulnerable species.

Extensive habitat, and,;

Risk to significant wildlife populations.

Natural Areas

If the site is located on, or directly adjacent to an area where management or land use plans will
maintain or restore native or semi-native vegetation, then a site-specific terrestrial ecological
evaluation is necessary. Examples of these areas include:

Green-belts.

Protected wetlands.

Forestlands.

Riparian areas.

Locally designated environmentally sensitive areas.
Open space areas managed for wildlife, and,;

e Some parks and outdoor recreation areas.

The “Some parks and outdoor recreation areas” bulleted item does not include areas used for
intensive sporting activities such as baseball, football, or dog parks. For the purposes of this
section, the following definitions apply:

Native Vegetation: Means any plant community native to the state of Washington. The
following sources shall be used in making this determination: Natural Vegetation of Oregon and
Washington, J.F. Franklin and C.T. Dyrness, Oregon State University Press, 1988 (see
Compendium — Section L); and Vascular Plants of the Pacific Northwest (5 Volumes), A.
Cronquist, 1955-1969 (see Compendium — Section K).

Semi-native Vegetation: Means a plant community that includes at least some vascular plant
species native to the state of Washington. The following shall not be considered semi-native
vegetation:

e Areas planted for ornamental or landscaping purposes.



e Areas planted for cultivated crops, and,;
e Areas significantly disturbed and predominantly covered by noxious, introduced plant
species or weeds (e.g., Scotch broom, Himalayan blackberry or knap-weed).

Vulnerable Species

If the site is used by vulnerable species, a site-specific terrestrial ecological evaluation is
necessary. Examples of listed vulnerable species are:

e A threatened or endangered species protected under the Federal Endangered Species Act
(see Compendium — Section E).

e A wildlife species classified by the Washington State Department of Fish and Wildlife as
a “priority species” or “species of concern” under Title 77 RCW (see Compendium —
Section F), and;

e A plant species classified by the Washington State Department of Natural Resources
Natural Heritage Program as “endangered,” “threatened,” or *“sensitive” under Title 79
RCW (see Compendium — Section G).

Note: For plants, ““used” means that a plant species grows at the site or has been found growing
at the site. For animals, ““used” means that individuals of a species have been observed to live,
feed or breed at the site.

Please see the Compendium for lists of state or federally designated species that were listed at
the time this document was completed:

e Federal Endangered Species Act (Species) (see Compendium - Section E).
e Washington State Species of Concern (see Compendium — Section F), and;
e List of Rare Plant Species (see Compendium — Section G).

Extensive Habitat

If the site is located on a property that contains at least 10 acres of native vegetation within 500
feet of the site, not including vegetation beyond the property boundaries, a site-specific TEE is
necessary. This total (ten acres) is applicable whether or not the native vegetation has been
fragmented into smaller areas. See Figure 3.1 for a diagram explaining this section. Both
scenarios depicted in figure 3 would require a site-specific terrestrial ecological evaluation.

Figure 3.1: Extensive Habitat Scenarios for Determination if a Site — Specific TEE is Necessary






Risk to Significant Wildlife Populations

If the department determines the contamination may present a risk to significant wildlife
populations, a site — specific terrestrial ecological evaluation is necessary.



Chapter 4. The Simplified Terrestrial Ecological
Evaluation

Once it has been established that none of the criteria requiring a site-specific TEE (as described
in the “Applicability of a Simplified Terrestrial Ecological Evaluation™) apply to the site, a
Simplified Terrestrial Ecological Evaluation (TEE) should fulfill the requirements of the MCTA
regulations.

Note: At any point in time, a site-specific TEE may be performed to fulfill the requirements of
this chapter.

The simplified TEE process (Figure 4.1) is intended to identify sites which are not likely to pose
a significant threat to ecological receptors. For sites that qualify to perform a simplified TEE,
the process described in WAC 173-340-7492 must be followed. This chapter is intended to
provide guidance for sites performing a simplified TEE.

The simplified TEE can be ended and a determination can be made that the site does not pose a
significant risk to the environment if any of the three criteria listed below are met (as described
in the subsections of this chapter). Those three criteria are:

e Exposure analysis.
e Pathways analysis, and,;
e Toxicity analysis.

Those three criteria will be explained in their own separate sub-chapters. However, it is
important to note that if any one of those three criteria has been met, the TEE process can be
ended. If none of those three criteria have been met, ecological protective soil concentrations
must be established using bioassay techniques or by using the option of conducting a site -
specific TEE under WAC 173-340-7493 (see “Establishing Ecological Protective Soil
Concentrations” section of this chapter). Alternatively, Table 4.1 (MTCA Table 749-2) indicator
soil concentrations may be used as long as the cleanup levels of the contaminants specific to the
site have been provided in the referenced table.



Figure 4.1: Summary of the Simplified TEE Process
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Table 4.1: Priority Contaminants of Ecological Concern for Sites that Qualify for the Simplified

TEE?
Unrestricted Industrial or Priority Contaminant Unrestricted Industrial or
Priority Land Use® Commercial Land Use® Commercial
Contaminant Property Property
Metals:® Chlorpyrifos/chlorpyrifosmethyl See note d See note d
(total)
Antimony See note d See note d | DDT/DDD/DDE (total) 1 mg/kg 1 mg/kg
Arsenic Il1 20 mg/kg 20 mg/kg | Dieldrin 0.17 mg/kg 0.17 mg/kg
Arsenic V 95 mg/kg 260 mg/kg | Endosulfan See note d See note d
Barium 1,250 mg/kg 1,320 mg/kg | Endrin 0.4 mg/kg 0.4 mg/kg
Beryllium 25 mg/kg See note d | Heptachlor/heptachlor epoxide 0.6 mg/kg 0.6 mg/kg
(total)
Cadmium 25 mg/kg 36 mg/kg | Hexachlorobenzene 31 mg/kg 31 mg/kg
Chromium (total) 42 mg/kg 135 mg/kg | Parathion/methyl parathion (total) See note d See note d
Cobalt See note d See note d | Pentachlorophenol 11 mg/kg 11 mg/kg
Copper 100 mg/kg 550 mg/kg | Toxaphene See note d See note d
Lead 220 mg/kg 220 mg/kg | Chlorinated dibenzofurans (total)® 3E-06 mg/kg 3E-06 mg/kg
Magnesium See note d Seenoted | Chlorinated dibenzo-p-dioxins 5E-06 mg/kg 5E-06 mg/kg
(total)®
Manganese See note d 23,500 mg/kg | Hexachlorophene See note d See note d
Mercury, inorganic 9 mg/kg 9 mg/kg | PCB mixtures (total) 2 mg/kg 2 mg/kg
Mercury, organic 0.7 mg/kg 0.7 mg/kg | Pentachlorobenzene 168 mg/kg See note d
Molybdenum See note d See note d Other Non-Chlorinated Organics:
Nickel 100 mg/kg 1,850 mg/kg | Acenaphthene See note d See note d
Selenium 0.8 mg/kg 0.8 mg/kg | Benzo(a)pyrene 30 mg/kg 300 mg/kg
Silver See note d See note d | Bis (2-ethylhexyl) phthalate See note d See note d
Tin 275 mg/kg See note d | Di-n-butyl phthalate 200 mg/kg See note d
Vanadium 26 mg/kg See note d Petroleum:
Zinc 270 mg/kg 570 mg/kg | Gasoline Range Organics 200 mg/kg 12,000 mg/kg®
Pesticides: Diesel Range Organics 460 mg/kg 15,000 mg/kg?®
Aldicarb/aldicarb See note d See note d
sulfone (total)
Aldrin 0.17 mg/kg 0.17 mg/kg
Benzene hexachloride 10 mg/kg 10/mg/kg
(including lindane)
Carbofuran See note d See note d
Chlordane 1 mg/kg 7 mg/kg
Footnotes:
a Caution on misusing these values. They have been developed for use at sites where a site-specific terrestrial

ecological evaluation is not required. They are not intended to be protective of terrestrial ecological receptors at
every site. Exceedances of the values in this table do not necessarily trigger requirements for cleanup action under
this chapter. The table is not intended for purposes such as evaluating sludges or wastes. This list does not imply that
sampling must be conducted for each of these chemicals at every site. Sampling should be conducted for those
chemicals that might be present based on available information, such as current and past uses of chemicals at the

site.
b Applies to any site that does not meet the definition of industrial or commercial property under WAC 173-340-200.
¢ For arsenic, use the valence state most likely to be appropriate for site conditions, unless laboratory information is

available. Where soil conditions alternate between saturated, anaerobic and unsaturated aerobic states, resulting in the
alternating presence of arsenic 111 and arsenic V, the arsenic Il concentrations shall apply.

d Safe concentration has not yet been established. See WAC 173-340-7492(2) (c) for procedures for establishing values
for these substances.

e These values represent a total toxic equivalent concentration of all furan or dioxin congeners. Use the toxicity
equivalency factors in Table 749-6 to convert congener mixtures to a total toxic equivalent concentration.

f Diesel range organics includes the sum of diesel fuels and heavy oils measured using method the NWTPH-Dx method.

Mineral oils are essentially non-toxic to plants and animals and do not need to comply with these values (see
Compendium — Section V).

9 Except that the concentration shall not exceed residual saturation.




Exposure Analysis

The Exposure Analysis process (Figure 4.2) conducted while performing the simplified TEE is
designed to determine the potential for significant exposure to ecological receptors that either use
or inhabit sites. The TEE may be ended at a site where:

e The total area of soil contamination is not more than 350 square feet, or;
e Land use at the site and surrounding area make substantial wildlife exposure unlikely.

The determination of land use and wildlife exposure is made with the use of Table 4.2 (MTCA
Table 749-1), which is provided for in the MTCA Regulations (WAC 173-340-900). Generally,
an experienced field biologist should complete the habitat evaluation. In cases where Table 4.2
(MTCA Table 749-1) is completed by less experienced personnel, conservative assumptions
should be made while completing the exposure analysis (Table 4.2 Footnote ?). The presence of
wildlife corridors on or adjacent to the site such as greenbelts, riparian zones, or water bodies
should also be considered while determining whether or not a site is likely to attract wildlife. If
it has been determined that there is significant potential for ecological receptors to be exposed to
contaminants at the site, then an analysis of exposure pathways and/or contaminants must be
completed. These procedures have been outlined in the Pathways Analysis and Toxicity
Analysis sections. The process for setting cleanup levels for sites evaluated using the TEE has
provided in the Establish Ecologically Protective Soil Concentrations section.

Figure 4.2: Summary of Exposure Analysis
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Table 4.2: Simplified Terrestrial Ecological Evaluation — Exposure Analysis Procedures?

Estimate the area of contiguous (connected) undeveloped land on or within 500 feet of any area of the contaminated soil to the
nearest ¥ acre (1/4 acre if the area is less than 0.5 acre). “Undeveloped land” means land that is not covered by existing
buildings, roads, paved areas or other barriers that will prevent wildfire from feeding on plants, earthworms, insects or other
food in or on the soil.

1) From the table below, find the number of points corresponding to the area and enter this number in the box to the right.

Area (acres)  Points

0.25 or less 4
0.5 5
1.0 6
1.5 7
2.0 8
25 9
3.0 10
35 11
4.0 or more 12

2) Is this an industrial or commercial property? See the definition in WAC 173-340-200. If yes, enter a score
of 3 in the box to the right. If no, enter a score of 1.

3) Enter a score in the box to the right for the habitat quality of the contaminated soil and surrounding area,
using the rating system shown below®. (High = 1, Intermediate = 2, Low = 3)

4) s the undeveloped land likely to attract wildlife? If yes, enter a score of 1 in the box to the right. If no, enter
a score of 2.

5) Are there any of the following soil hazardous substances present: Chlorinated dioxins/furans, PCB mixtures,
DDT, DDE, DDD, aldrin, chlordane, dieldrin, endosulfan, endrin, heptachlor, benzene hexachloride, toxaphene,
hexachlorobenzene, pentachlorophenol, or pentachlorobenzene? If yes, enter a score of 1 in the box to the right.
If no, enter a score of 4.

Add the numbers in the boxes on lines 2 through 5 and enter this number to the right. If this number is larger
than the number in the box on line 1, the simplified TEE may be ended under WAC 173-340-7292(2) (a) (ii).

Footnotes:

a It is expected that this habitat evaluation will be undertaken by an experienced field biologist. If this is not the case,
enter a conservative score (1) for questions 3 and 4.

Habitat rating system. Rate the quality of the habitat as high, intermediate, or low based on your professional
judgment as a field biologist. The following are suggested factors to consider in making this evaluation:

e Low: Early successional vegetative stands; vegetation predominantly noxious, non-native, exotic plant species or
weeds. Areas severely disturbed by human activity, including intensively cultivated croplands. Areas isolated from
other habitat used by wildlife.

e High: Areais ecologically significant for one or more of the following reasons: Late successional native plant
communities present; relatively high species diversity; used by an uncommon or rare species; priority habitat (as
defined by the Washington Department of Fish and Wildlife); part of a larger area of habitat where size or
fragmentation may be important for the retention of some species.

e Intermediate: Area does not rate as either high or low.

¢ Indicate “yes” if the area attracts wildlife or is likely to do so. Examples:

Birds frequently visit the area to feed

Evidence of high use by mammals (tracks, scat, etc...)

Habitat “island” in an industrial area

Unusual features of an area that make it important for feeding animals
e  Heavy use during seasonal migrations

e  Areas adjacent to wildlife corridors (i.e. greenbelts and waterways)



Pathways Analysis

The Pathways Analysis process (see Figure 4.3) conducted while performing the simplified TEE
is designed to determine the exposure pathways from soil contamination to soil biota, plants or
wildlife. For a commercial or industrial property, only potential exposure pathways to wildlife
(e.g., small mammals, birds) need be considered. Only exposure pathways for priority chemicals
of ecological concern listed in Table 4.1 (MTCA Table 749-2) at or above the concentrations
provided must be considered. As a result, the toxicity analysis portion of the TEE should be
performed concurrently with the pathways analysis. The results of the toxicity analysis are
required to evaluate exposure pathways. Incomplete pathways may be due to the presence of
man-made physical barriers, either currently existing or to be placed (future use) within a
timeframe acceptable to the department, as part of a remedy or land use. These barriers may
include, but are not limited to; parking lots, foundations, or geotextile membranes.

Conditional points of Compliance (See Chapter 1) may be changed to accommodate remedial
alternatives provided that all of WAC 173-340-7490 (4) requirements have been satisfied.
Barriers must break all significant exposure pathways and their design is dependent on site-
specific environmental conditions and the chemical properties of contaminants. To ensure that
such man-made barriers are maintained, a restrictive covenant shall be required by the
department under WAC 173-340-440 under a consent decree, agreed order, or enforcement
order, or as a condition to a written opinion regarding the adequacy of an independent remedial
action.

Figure 4.3: Summary of Pathways Analysis
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Toxicity Analysis

The Toxicity Analysis process (see Figure 4.4) conducted while performing the simplified TEE
is designed to determine whether or not concentrations of toxicants are safe for ecological
receptors using or inhabiting the site. The first step in the toxicity analysis process is to
determine if site contaminants are listed and/or above Table 4.1 (MTCA Table 749-2) indicator
soil concentrations. In cases where the table values are not provided and/or soil concentrations
exceed the table values, a number of methods may be used to establish ecologically protective
cleanup levels (see Establishing Ecologically Protective Soil Concentrations section).
Otherwise, the Table 4.1 (MTCA Table 749-2) values may be used as cleanup levels. The TEE
may be ended (without performing the exposure and pathway analyses) provided that cleanup
plans are based on Table 4.1 (MTCA Table 749-2) values (provided that table values are
available for all of the contaminants on site). Specifically, the evaluation may be ended if all of
the following conditions are met at the site:

e For hazardous substances with a value listed in Table 4.1 (MTCA Table 749-2), soil
concentrations at the point of compliance (see Chapter 1) do not exceed the applicable
concentrations in this table;

e For hazardous substances listed in Table 4.1 (MTCA Table 749-2) but without a value, it
is demonstrated that soil concentrations at the point of compliance are unlikely to be toxic
or bioaccumulate based on bioassay procedures and wildlife exposure modeling and
approved by the department; and,

e For other hazardous substances, the substances are not listed in Table 4.1 (MTCA Table
749-2).

Note: Whether a 6 foot conditional point of compliance is used or an alternative conditional
point of compliance is deemed protective by Ecology, an institutional control is required if the
contamination is within fifteen feet of the ground surface (see WAC 173-340-7490(4)(b)).



Figure 4.4: Summary of Toxicity Analysis
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Establishing Ecologically Protective Soil Concentrations

Establishing ecologically protective soil concentrations is required when the simplified TEE
process cannot be ended under any of the simplified analysis criteria described in the previous
subsections; exposure analysis, pathways analysis, or toxicity analysis. The ecologically
protective soil concentrations can be established using the following methods:

e Use of the soil concentrations in Table 4.1 (MTCA Table 749-2).

e Derived soil concentrations using bioassay procedures described in WAC 173-340-
7494(5) to determine concentrations toxic to soil biota and plants, and concentrations
likely to bioaccumulate to toxic levels in animals as follows. Consult with the
department before conducting bioassays;

o For values in Table 4.1 (MTCA Table 749-2) based on toxicity to soil biota or
plants, bioassays may be used to override the concentration in that table.

O Bioassays may also be used to develop site-specific concentrations based on
toxicity to soil biota and plants for substances listed in Table 4.1 (MTCA Table
749-2) but without a value.

o0 For values in Table 4.1 (MTCA Table 749-2) based on modeling of
bioaccumulation in wildlife and for substances listed in Table 4.1 (MTCA Table



749-2) but without a value, bioassays can be used to develop a site-specific
earthworm bioaccumulation and/or plant uptake factor for use in the model
described in Table 5.2 (MTCA Table 749-4). When using this model to develop
protective soil concentrations for simplified ecological evaluations under this
provision, all the other default values must be used; or

0 The person conducting the evaluation may also voluntarily elect to develop
protective soil concentrations using a site-specific terrestrial ecological evaluation
under WAC 173-340-7494, instead of under this section.

Setting Cleanup Levels Based on TEE Tables

The indicator soil concentrations provided in Table 4.1 (MTCA Table 749-2) and Table 5.1
(MTCA Table 749-3) may be used as cleanup levels at any site conducting a simplified TEE. A
combination of the values from both tables and the results of bioassays may also be used in cases
where safe chemical concentrations for one of more of the ecological receptor groups have not
been determined. While the use of these table values as cleanup levels is considered acceptable,
please note that the values are conservative and those selected cleanup levels may be more
stringent than required to protect ecological receptors on a specific site. Ecology chose to use
conservative values in the absence of site-specific information. In many cases, the use of
bioassays and empirical studies results in ecologically protective cleanup levels that are less
stringent than the human-health based cleanup values, in which case, human health is the driving
aspect controlling acceptable chemical concentrations.

Assessing Soil Toxicity with Bioassays

An alternative method to setting cleanup levels based on table values would be to derive
concentrations using the bioassay procedures. This is completed to determine concentrations
considered toxic to soil biota and plants, and those concentrations likely to bioaccumulate to
toxic levels in animals. Bioassays may be used to:

e Determine a safe, yet less conservative value than Table 4.1 (MTCA Table 749-2) based
on toxicity to soil biota or plants.

e Develop site — specific concentrations based on toxicity to soil biota and plants for
substances listed in Table 4.1 (MTCA Table 749-2), but without a value.

e Develop a site — specific earthworm bioaccumulation and/or plant uptake factor for use in
the model described in Table 5.2 (MTCA Table 749-4).

For issues where existing or potential threats to plant life are a concern, use the test described in
Early Seedling Growth Protocol for Soil Toxicity Screening, Ecology Publication No. 96-324
(see Compendium — Section M). For sites where risks to soil biota are a concern, use the test
described in Earthworm Bioassay Protocol for Soil Toxicity Screening, Ecology Publication No.
96-327 (see Compendium — Section N). A supporting document describing toxicity tests for
receptors is Protocols for Short Term Toxicity Screening of Hazardous Waste Sites,
Environmental Protection Agency Publication No. 600/3-88/029 (see Compendium — Section O).




Soil concentrations protective of soil biota or plants may also be established with soil bioassays
that use species ecologically relevant to the site rather than standard test species. Species that do
or could occur at the site are considered ecologically relevant.



Chapter 5. The Site — Specific Terrestrial Ecological
Evaluation

Chapter 3 describes the applicability of a simplified TEE. If it had been established that any one
of the criteria described in the “Applicability of a Simplified Terrestrial Ecological Evaluation”
section apply to the site, a site-specific TEE is required. The site-specific TEE process is
designed to assess ecological risk at any site; including sites with protected status species (see

Figure 5.1).

A site-specific TEE shall include the following steps:

Problem formulation

Selection of appropriate evaluation method(s)
Conducting the evaluation

Establish ecologically protective soil concentrations

Please note, after problem formulation, the department may (at its discretion) determine that the
cleanup planned to address human health or possible aquatic impacts will also adequately protect
soil biota, plants and animals. In these cases, no further evaluation of terrestrial ecological risk is
required. Additionally, the department may determine that a simplified, rather than site-specific
TEE may be conducted because a simplified TEE will adequately identify and address any
existing or potential threats to ecological receptors.



Figure 5.1: Summary of Site — Specific TEE Procedures
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Step 1: Problem Formulation

The purpose of problem formulation is to define the focus of the site-specific TEE. Three
criteria are needed to be addressed to complete problem formulation. Those three criteria are:

e Contaminants of ecological concern
e Exposure pathways
e Terrestrial ecological receptors of concern

Contaminants of Ecological Concern

Identify the contaminants of ecological concern at the site. The person conducting the evaluation
may eliminate hazardous substances from further consideration where the soil concentrations
found at the site does not exceed the screening levels in Table 5.1 (MTCA Table 749-3). Please
Note: See Chapter 1, for an explanation of statistical and other methods under “Determining
Compliance.” For industrial or commercial land uses, only the wildlife values need to be
considered.

Any contaminant that exceeds the screening levels found in Table 5.1 (MTCA Table 749-3) shall
be included as a contaminant of ecological concern in the evaluation unless it can be eliminated
based on the factors listed in WAC 173-340-703. In summary, the department may eliminate
from consideration those hazardous substances that contribute a small percentage of the overall
threat to human health and the environment. The factors evaluated when eliminating individual
hazardous substances from further consideration include (from WAC 173-340-703):

e The toxicological characteristics of the substance that influence its ability to adversely
affect human health or the environment relative to the concentration of the substance at
the site, including consideration of essential nutrient requirements;

e The chemical and physical characteristics of the substance which govern its tendency to
persist in the environment;

e The chemical and physical characteristics of the hazardous substance which govern its

tendency to move into and through environmental media;

The natural background concentrations of the substance;

The thoroughness of testing for the substance at the site;

The frequency that the substance has been detected at the site; and

Degradation by-products of the substance.



Table 5.1: EISC (mg/kg) for Protection of Terrestrial Plants and Animals.? For chemicals where a
value is not provided see footnote b.

Note:

These values represent soil concentrations that are expected to be protective at any MTCA site and are provided for use in

eliminating hazardous substances from further consideration under WAC 173-340-7493(2)(a)(i). Where these values are exceeded,
various options are provided for demonstrating that the hazardous substance does not pose a threat to ecological receptors at a
site, or for developing site — specific remedial standards for eliminating threats to ecological receptors.

Hazardous Substance” | Plants® | Soil Biota® | Wildlife® | Hazardous Substance® Plants® | Soil Biota? | Wildlife®

METALS:' 2,4,5 — Trichlorophenol 4 9

Aluminum (soluble salts) 50 2,4,6 — Trichlorophenol 10

Antimony 5 2,4 — Dichloroaniline 100

Arsenic Il 7 3,4 — Dichloroaniline 20

Arsenic V 10 60 132 3,4 — Dichlorophenol 20 20

Barium 500 102 3 — Chloroaniline 20 30

Beryllium 10 3 — Chlorophenol 7 10

Boron 0.5 Chlorinated Dibenzofurans 2E-06
(total)

Bromine 10 Chloroacetamide 2

Cadmium 4 20 14 Chlorobenzene 40

Chromium (total) 429 429 67 Chlorinated dibenzo-p- 2E-06
dioxins (total)

Cobalt 20 Hexachlorocyclopentadiene | 10

Copper 100 50 217 PCB mixtures (total) 40 0.65

Fluorine 200 Pentachloroaniline 100

lodine 4 Pentachlorobenzene 20

Lead 50 500 118 OTHER NONCHLORINATED ORGANICS:

Lithium 359 2,4 — Dinitrophenol 20

Manganese 1,100¢ 1,500 4 — Nitrophenol 7

Mercury, inorganic 0.3 0.1 5.5 Acenaphthene 20

Mercury, organic 0.4 Benzo(a)pyrene 12

Molybdenum 2 7 Biphenyl 60

Nickel 30 200 980 Diethylphthalate 100

Selenium 1 70 0.3 Dimethylphthalate 200

Silver 2 Di-n-butyl phthalate 200

Technetium 0.2 Fluorene 30

Thallium 1 Furan 600

Tin 50 Nitrobenzene 40

Uranium 5 N — nitrosodiphenylamine 20

Vanadium 2 Phenol 70 30

Zinc 86 200 360 Styrene 300

PESTICIDES: Toluene 200

Aldrin 0.1 PETROLEUM:

Benzene hexachloride 6 Gasoline Range Organics 100 5,000

(including lindane)

Chlordane 1 2.7 Diesel Range Organics’ 200 6,000'

DDT/DDD/DDE (total) 0.75

Dieldrin 0.07

Endrin 0.2 ***See Footnotes Section (Next Page)***

Hexachlorobenzene 17

Heptachlor/heptachlorepoxide 0.4

(total)

Pentachlorophenol 3 6 45

OTHER CHLORINATED ORGANICS:

1,2,3,4 — Tetrachlorobenzene 10

1,2,3 — Trichlorobenzene 20

1,2,4 — Trichlorobenzene 20

1,2 — Dichloropropane 700

1,4 — Dichlorobenzene 20

2,3,4,5 — Tetrachlorophenol 20

2,3,5,6 — Tetrachloroaniline 20 20

2,4,5 = Trichloroaniline 20 20




Footnotes:

a.

Caution on misusing these ecological indicator concentrations. Exceedances of the values in this
table do not necessarily trigger requirements for cleanup action under this chapter. Natural
background concentrations may be substituted for ecological indicator concentrations provided in
this table. The table is not intended for purposes such as evaluating sludges or wastes. This list
does not imply that sampling must be conducted for each of these chemicals at every site.
Sampling should be conducted for those chemicals that might be present based on available
information, such as current and past uses of chemicals at the site.

For hazardous substances where a value is not provided, plant and soil biota indicator
concentrations shall be based on a literature survey conducted in accordance with WAC 173-340-
7493(4) and calculated using methods described in the publications listed below in footnotes ¢
and d. Methods to be used for developing wildlife indicator concentrations are described in
Tables 5.2 and 5.3 (MTCA Tables 749-4 and 749-5).

Based on benchmarks published in Toxicological Benchmarks for Screening Potential
Contaminants of Concern for Effects on Terrestrial Plants: 1997 Revision, Oak Ridge National
Laboratory, 1997 (see Compendium — Section P).

Based on benchmarks published in Toxicological Benchmarks for Potential Contaminants of
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process, Oak Ridge
National Laboratory, 1997 (see Compendium — Section Q).

Calculated using the exposure model provided in Table 5.2 (MTCA Table 749-4) and chemical-
specific values provided in Table 5.3 (MTCA Table 749-5). Where both avian and mammalian
values are available, the wildlife value is the lower of the two.

For arsenic, use the valence state most likely to be appropriate for site conditions, unless
laboratory information is available. Where soil conditions alternate between saturated, anaerobic
and unsaturated, aerobic states, resulting in the alternating presence of arsenic 111 and arsenic V,
the arsenic 111 concentrations shall apply.

Benchmark replaced by Washington State natural background concentration.
5,000 mg/kg except that the concentration shall not exceed residual saturation at the soil surface.
6,000 mg/kg except that the concentration shall not exceed residual saturation at the soil surface.

Diesel range organics includes the sum of diesel fuels and heavy oils measured using method the
NWTPH-Dx method. Mineral oils are essentially non-toxic to plants and animals and do not
need to comply with these values (see Compendium — Section V).




Exposure Pathways

Identify any complete potential exposure pathways that would be expected for exposure of plants
or animals to the contaminants of concern. If there are no complete exposure pathways then no
further evaluation is necessary. Incomplete pathways may be due to the presence of man-made
physical barriers, either currently existing or for future use within a timeframe acceptable to the
department, as part of a remedy or land use.

Terrestrial Ecological Receptors of Concern

Identify current or potential future terrestrial ecological receptor groups reasonably likely to live
or feed at the site. Groupings should represent taxonomically related species with similar
exposure characteristics. Examples of potential terrestrial species groups include:

Soil-associated invertebrates

Vascular plants

Ground-feeding birds

Ground-feeding small mammal predators
e Herbivorous small mammals.

From these terrestrial species groups, select those groups to be included in the evaluation. If
appropriate, individual terrestrial receptor species may also be included. In selecting species
groups or individual species, the following shall be considered:

e Receptors that may be at most risk for significant adverse effects based on; the
toxicological characteristics of the contaminants of concern, the sensitivity of the
receptor, and the likely degree of exposure.

e Public comments.

e Species protected under applicable state or federal laws that may potentially be exposed
to hazardous substances in the soil at the site (see Compendium — Section E) (see
Compendium — Section F) (see Compendium — Section G).

e Receptors to be considered under different land uses (see Ecological Receptors Based on
Land Use — Chapter 1), as described under WAC 173-340-7490(3).

Note: Surrogate species for which greater information is available, or that are more suitable for
site —specific studies, may be used in the analysis when appropriate for addressing issues raised
in the problem formulation step.



Toxicological Assessment

Identify significant adverse effects in the receptors of concern that may result from exposure to
the contaminants of concern, based on information from the toxicological literature. Example:

Is dieldrin contamination a potential threat to reproduction in birds feeding on invertebrates and
ingesting soil at the site? If so, what measures will eliminate any significant adverse effects?

If there are identified information needs for remedy selection, these should also be developed as
issues for the problem formulation process. The use of assessment and measurement endpoints,
as defined in USEPA Ecological Risk Assessment Guidance for Superfund, 1997 (see
Compendium — Section T), shall be considered to clarify the logical structure of the site-specific
TEE under this chapter. Assessment endpoints shall be consistent with the requirements in
WAC 173-340-7490 (3) (see Chapter 1 — Ecological Receptors Based on Land Use). A
recommendation for points that should be considered when completing a toxicological
assessment includes:

Relevant chemical information

Uptake via routes of potential exposure

Potential to bioaccumulate in plants, invertebrates and vertebrates

Modes of action

Range of toxicological endpoints and sensitive endpoints

Sensitive receptor group (e.g., vascular plants, soil biota, ground-feeding small mammal
predators, ground-feeding small mammal herbivores, and ground-feeding birds)

e Other additional information found in the review that may be important

Step 2: Selection of Appropriate Terrestrial Ecological Evaluation Methods

If it is determined during the problem formulation that further evaluation is necessary, one or
more of the following methods shall be used to further evaluate terrestrial ecological effects and,
if necessary, establish soil concentrations protective of terrestrial ecological receptors:

Table values

Soil Bioassays

Wildlife exposure model
Biomarkers

Site — specific field studies
Weight of evidence
Literature surveys

When selecting a method, consideration shall be given to the relevance of the method to the
issues identified during problem formulation. There is flexibility under the cleanup regulation
both in selecting an approach for addressing issues raised problem formulation, and the criteria
to be used for interpreting results from the selected approach. Because of this flexibility, it is



important to consult with Ecology during the planning stages to insure that the completed site-
specific TEE will be acceptable to the department.

There are two general categories of methods available for addressing concerns developed during
problem formulation: Empirical studies and literature surveys. Empirical studies range from the
characterization of physical or chemical properties of contaminated soil to measurements
conducted on biota at the site. In some instances, the data from these studies may be used in
conjunction with a wildlife exposure model that has been provided for (and discussed later in
this chapter) in the regulations.

The other method is literature surveys. Literature surveys may be used to develop site-specific
information, but will generally need to begin with some relevant site data. For example, if the
chemical form of a site contaminant is known, there may be justification for substituting a
literature-derived value for the default value provided for in the regulation.

Table Values

At the discretion of the person conducting the evaluation, the screening values in Table 5.1
(MTCA Table 749-3) may be used as the cleanup level when terrestrial ecological risk drives the
cleanup level.

Soil Bioassays

Bioassays may use sensitive surrogate organisms not necessarily found at the site provided that
the test adequately addresses the issues raised in the problem formulation. For issues where
existing or potential threats to plant life are a concern, use the test described in Early Seedling
Growth Protocol for Soil Toxicity Screening, Ecology Publication No. 96-324 (see Compendium
— Section M). For sites where risks to soil biota are a concern, use the test described in
Earthworm Bioassay Protocol for Soil Toxicity Screening, Ecology Publication No. 96-327 (see
Compendium — Section N). Preparation of test soils and dilution factors can be found in the
procedures listed in Protocols for Short Term Toxicity Screening of Hazardous Waste Sites,
USEPA Publication No. 600/3-88/029 (see Compendium — Section O). Other bioassay tests
approved by the department may also be used.

Soil concentrations protective of soil biota or plants may also be established with soil bioassays
that use species ecologically relevant to the site rather than standard test species. Species that do
or could occur at the site are considered ecologically relevant.

Wildlife Exposure Model

Modeling may be used to determine soil concentrations protective of terrestrial wildlife using the
equations and exposure parameters in Tables 5.2 and 5.3 (MTCA Tables 749-4 and 749-5).
Alternative values for parameters listed in Table 5.3 (MTCA Table 749-5) may be used if it can
be demonstrated that the alternative values are more relevant to site-specific conditions (for
example, the value is based on a chemical form of a hazardous substance actually present at the



site). Alternative values obtained from the literature shall be supported by a literature survey
conducted in accordance with the literature survey requirements and the requirements of:

e Burden of Proof — Demonstration to the department that requirements in this chapter have
been met to ensure protection of human health and the environment. The department
shall only approve of such proposals when it determines that this burden of proof is met.

e New Scientific Information — The department shall consider new scientific information
when establishing cleanup levels and remediation levels for individual sites. Any
proposal to use new scientific information shall meet the quality of information
requirements described below. To minimize delay in cleanups, any proposal to use new
scientific information should be introduced as early in the cleanup process as possible.

e Criteria for quality of information:

0 Whether the information is based on a theory or technique that has widespread
acceptance within the relevant scientific community.

0 Whether the information was derived using standard testing methods or other
widely accepted scientific methods.

0 Whether a review of relevant available information, both in support of and not in
support of the proposed modification, has been provided along with the rationale
explaining the reasons for the proposed modification.

0 Whether the assumptions used in applying the information to the facility are valid
and would ensure the proposed modification would err on behalf of protection of
human health and the environment.

0 Whether the information adequately addresses populations that are more highly
exposed than the population as a whole and are reasonably likely to be present at
the site.

0 Whether adequate quality assurance and quality control procedures have been
used, and significant anomalies are adequately explained, the limitations of the
information are identified, and the known or potential rate of error is acceptable.

For more information regarding substitution of screening values, please see Chapter 6:
Substitution of Screening Values.



Receptor species of concern or exposure pathways identified in the problem formulation step
may be added to the model if appropriate on a site-specific basis. Substitutions of receptor
species and the associated values in the wildlife exposure model described in Table 5.2 (MTCA
Table 749-4) may be made subject to the following conditions:

There is scientifically supportable evidence that a receptor identified in Table 5.2 (MTCA
Table 749-4) is not characteristic or a reasonable surrogate for a receptor that is
characteristic of the ecoregion where the site is located. “Ecoregions” are defined using
EPA’s Ecoregions of the Pacific Northwest Document No. 600/3-86/033 July 1986 by
Omerick and Gallant (see Compendium — Section S).

The proposed substitute receptor is characteristic of the ecoregion where the site is
located and will serve as a surrogate for wildlife species that are, or may become exposed
to hazardous substances in the soil at the site. The selected surrogate shall be a species
that is expected to be vulnerable to the effects of soil contamination relative to the current
default species because of high exposure or known sensitivity to hazardous substances
found in the soil at the site.

Scientific studies concerning the proposed substitute receptor species are available in the
literature to select reasonable maximum exposure estimates for variables listed in Table
5.2 (MTCA Table 749-4).

Note: In choosing among potential substitute receptor species that meet the criteria in the above
two provisions, preference shall be given to the species most ecologically similar to the default
receptor being replaced.

Unless there is clear and convincing evidence that they are not characteristic of the
ecoregion where the site is located, the following groups shall be included in the wildlife
exposure model: A small mammalian predator on soil-associated invertebrates, a small
avian predator on soil-associated invertebrates, and a small mammalian herbivore.
Selected groups should have a small foraging range.
To account for uncertainties in the level of protection provided to substitute receptor
species and toxicologically sensitive species, the department may require any of the
following:
0 Use of toxicity reference values (TRV) based on no observed adverse effects
levels.
0 Use of uncertainty factors to account for extrapolations between species in
toxicity or exposure parameter values; or
0 Use of a hazard index (HI) approach for multiple hazardous substances to account
for additive toxic effects.



Table 5.2: Wildlife Exposure Model for Site — Specific Evaluations




Table 5.3: Default Values for Substances for use with the Wildlife Exposure Model




Biomarkers

Biomarker methods may be used if the measurements have clear relevance to issues raised in the
problem formulation and the approach has a high probability of detecting a significant adverse
effect if it is occurring at the site. The person conducting the evaluation may elect to use criteria
such as biomarker effects that serve as a sensitive surrogate for significant adverse effects.

Biomarkers are another alternative to full-scale field studies. Animals from a site can be tested
for a variety of symptoms to evaluate whether they are being affected by soil contaminants.
Typically, these symptoms collectively termed “biomarkers” are sensitive, early indicators of
exposure that may precede the onset of more damaging health effects. Biomarkers are most
useful where they are chemical-specific and there are well established, relatively inexpensive
laboratory tests available.

For site-specific evaluations where biomarkers are chosen to address issues raised in problem
formulation, it is important to reach agreement in the planning stages as to how the testing results
will be used. For example, if there is an agreement to use a biomarker as a surrogate for an
adverse effect as defined in WAC 173-340-7490(3), positive results could be a criterion for
proceeding with remediation.

Site — Specific Field Studies

Site-specific empirical studies that involve hypothesis testing should use a conventional “no
difference” null hypothesis (that is, Ho: Earthworm densities are the same in the contaminated
area and the reference [control] area. Ha: Earthworm densities are higher in the reference area
than in the contaminated area). In preparing a work plan, consideration shall be given to the
adequacy of the proposed study to detect an ongoing adverse effect and this issue shall be
addressed in reporting results from the study.

Weight of Evidence
A weight of evidence approach shall include a balance in the application of literature, field, and

laboratory data, recognizing that each has particular strengths and weaknesses. Site-specific data
shall be given greater weight than default values or assumptions where appropriate.

Literature Surveys

A literature survey may be used to address the issues raised in the problem formulation. An
analysis based on a literature survey may be used for:

e Developing a soil concentration for contaminants of concern not listed in Table 5.1
(MTCA Table 749-3).



Identifying a soil concentration for the protection of plants or soil biota more relevant to
site-specific conditions than the value listed in Table 5.1 (MTCA Table 749-3).
Obtaining a value for any of the wildlife exposure model variables listed in Table 5.3
(MTCA Table 749-5) to calculate a soil concentration for the protection of wildlife more
relevant to site-specific conditions than the values listed in Table 5.1 (MTCA Table 749-

3).

When using a literature survey, the following requirements must be met:

TRV or soil concentrations established from the literature shall represent the lowest
relevant lowest observed adverse effects level (LOAEL) found in the literature.
Bioaccumulation factor (BAF) values and plant uptake (Kpiant) factors shall represent a
reasonable maximum value from relevant information found in the literature. In
assessing relevance, the following principals shall be considered:

(0]

(0]

(0]

Literature benchmark values should be obtained from studies that have test
conditions as similar as possible to site conditions.

The literature benchmark values or TRV should correspond to the exposure route
being assessed.

The TRV, BAF, or Kpiant Value shall be as appropriate as possible for the receptor
being assessed. The toxicity reference value should be based on a significant
endpoint, as described under “endpoints” of this chapter.

The literature benchmark value or TRV should preferably be based on chronic
exposure.

The literature benchmark value, TRV, BAF, or Kpiant should preferably
correspond to the chemical form being assessed. Exceptions may apply for
TRV’s where documented biological transformations occur following uptake of
the chemical or where chemical transformations are known to occur in the
environment under conditions appropriate to the site.

A list of relevant journals and other literature consulted in the survey shall be provided to the
department. A table summarizing information from all relevant studies shall be provided to the
department in a report, and the studies used to select a proposed value shall be identified. Copies
of literature cited in the table that are not in the possession of the department shall be provided
with the report. The department may identify relevant articles, books or other documents that
shall be included in the survey.

A bioaccumulation factor (BAF) is obtained as the ratio of the chemical concentration in soil
macroinvertebrates form the site (e.g., earthworms) to the concentration in soil samples from the
site. Both measurements should be made on a dry weight basis. Depending on the
macroinvertebrate abundance at the site and the quantity of biomass needed for laboratory
analysis, it may be feasible to calculate an empirical BAF value. A variation on this approach
involves the addition of laboratory-reared earthworms or other appropriate macroinvertebrates to
soil samples and subsequent measurement of chemical concentrations in tissue and soil.



A plant uptake factor (Kpiant) is calculated as the ratio of the chemical concentration in plants
from the site to the concentration in soil samples from the site, with both measurements made on
a dry weight basis. This parameter is needed for the calculation of a soil concentration for the
protection of mammalian herbivores. In general, chemical concentrations should therefore be
measured in grasses and forbs rather than woody shrubs or trees.

Other methods

The department may approve of other methods for conducting a TEE. This may include a
qualitative evaluation if relevant toxicological data are not available and cannot be otherwise
developed (e.g.., through soil bioassay testing).

Uncertainty Analysis

If a site-specific terrestrial ecological evaluation includes an uncertainty analysis, the discussion
of uncertainty shall identify and differentiate between uncertainties that can and cannot be
quantified and natural variability. The discussion shall describe the range of potential ecological
risks from the hazardous substances present at the site, based on the toxicological characteristics
of the hazardous substances present, and evaluate the uncertainty regarding these risks. Potential
methods for reducing uncertainty shall also be discussed, such as additional studies or post-
remedial monitoring. If multiple lines of independent evidence have been developed, a weight of
evidence approach may be used in characterizing uncertainty.

Step 3: Establishing Ecologically Protective Soil Concentrations

Soil concentrations shall be established to protect soil biota and terrestrial plants and animals, as
appropriate, at sites not meeting the criteria in the Ecological Receptors subsection of this
chapter for ending the evaluation of conducting a simplified evaluation. The soil concentrations
shall be established using one or a combination of the following methods as provided:

The values in Table 5.1 (MTCA Table 749-3)
Soil bioassays

Wildlife exposure modeling

Biomarkers

Site-specific field studies

Weight of evidence

Literature survey

Other methods approved by the department
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Chapter 6: Specifics

The Requirements for Substitution of Screening Values

The purpose of the Wildlife Exposure Model is to develop soil concentrations that are protective
of wildlife receptors (see Chapter 5 — Wildlife Exposure Model). The screening levels that are
protective of wildlife found in Table 5.1 (MTCA Table 749-3) were developed from the Wildlife
Exposure Model using the default Toxicity Reference Values ( BAFworm, Kpiant, Shrew, Vole,
Robin) found in Table 5.3 (MTCA Table 5.3 (MTCA Table 749-5) and applying those values to
the wildlife exposure models found in Table 5.2 (MTCA Table 749-4). Many of these values
were obtained from Toxicological Benchmarks for Wildlife (Sample et al., 1996) (see
Compendium — Section R). Substitution of alternate TRV’s and BAF’s in place of the default
values can be performed by the use of a literature review. The results of the literature review
should identify a soil concentration for protecting soil biota, plants, and wildlife more relevant to
site-specific conditions than values listed in Table 5.1 (MTCA Table 749-3). The use of
replacement values for default values shall be considered only when it can be verified that the
proposed replacement value is considered new scientific information developed subsequent to
publishing the MTCA rule (See Chapter 5 — Wildlife Exposure Model — Criteria for New
Scientific Information).

The design of the approach of establishing criteria for the use of new scientific information is so
that changes are not made to some of the underlying policy choices reflected in the Table 5.1
(MTCA Table 749-3). WAC 173-340-7493(4) (a) specifies that “...toxicity reference values or
soil concentrations established from the literature shall represent the lowest relevant LOAEL
found in the literature. Bioaccumulation factor values shall represent a reasonable maximum
value from relevant information found in the literature...”

Alternately, bioassays may be performed to develop soil concentrations that are protective of
plants and soil biota (see Chapter 5 — Bioassays). The screening levels that are protective of
plants and soil biota found in Table 5.1 (MTCA Table 749-3) were developed from an extensive
literature review prior to publishing the MCTA rule. However, Ecology recognizes the value in
performing site-specific bioassays to develop site-specific protective concentrations. An
example of such would be a 3% dilution series of site-specific soil contaminated with TPH under
the guidelines of Protocols for Short Term Toxicity Screening of Hazardous Waste Sites (Greene
et al., 1988).



Dioxins, Furans, and Dioxin-Like PCB Congeners: Addressing Non-Detects and
Establishing PQLs for Ecological Risk Assessments in Upland Soil (Ecology, 2015)

This memorandum is an interpretation from Ecology for:

1) Evaluating detection limits and non-detects for the purposes of summing congeners for
site evaluations; and
2) Establishing a PQL for dioxin-like congeners, specifically for:
a. Chlorinated dibenzo-p-dioxins (PCDDs) (TCDD is a member of this class);
b. Chlorinated dibenzofurans (PCDFs); and
c. Dioxin-like polychlorinated biphenyls (PCBs).

This memorandum can be found at:
https://fortress.wa.gov/ecy/publications/SummaryPages/1609044.html

When to Use EPA Method 1668 for PCB Congener Analysis (Ecology, 2015)
This memorandum is an interpretation form Ecology for:

1) Describes the circumstances when Ecology may require or allow the use of EPA Method
1668 instead of the standard analytical method, EPA method 8082, to analyze PCB
mixtures at contaminated sites being cleaned up under

a. Chapter 173-340 WAC (MTCA rule); or
b. Chapter 173-204 WAC (SMS rule).

This memorandum can be found at:
https://fortress.wa.gov/ecy/publications/SummaryPages/1509052.html

Dioxins, Furans, and Dioxin-Like PCB Congeners: Ecological Risk Calculation
Methodology for Upland Soil (Ecology, 2016)

This memorandum is an interpretation from Ecology for:

1) Procedures that should be used to calculate site contaminant concentrations for three
types of contaminants when conducting a Terrestrial Ecological Evaluation under the
Model Toxics Control Act (WAC 173-340-7490 through 7494). The three contaminant
types are:

a. Chlorinated dibenzo-p-dioxins (PCDDs) (2,3,7,8-TCDD is a member of this
class);
b. Chlorinated dibenzofurans (PCDFs); an
c. Polychlorinated biphenyls (PCBs) (includes both total PCBs and dioxin-like
PCBs).
2) This memorandum can be found at:

https://fortress.wa.gov/ecy/publications/SummaryPages/1609044.html



https://fortress.wa.gov/ecy/publications/SummaryPages/1609044.html
https://fortress.wa.gov/ecy/publications/SummaryPages/1509052.html
https://fortress.wa.gov/ecy/publications/SummaryPages/1609044.html

Calculating Cleanup Levels and Compliance Monitoring for TPH

The process for calculating cleanup levels and compliance monitoring for Total Petroleum
Hydrocarbons (TPH) is described in: Guidance for Remediation of Petroleum Contaminated
Sites (Ecology, 2011). A summary of the screening levels for both simplified and site-specific
TEE’s are highlighted in Table 6.3 and Table 6.4. Residual saturation screening levels have been
provided in Table 6.5. The respective screening levels shall be used with the required TEE
(simplified or site — specific).

If those screening levels (Tables 6.3 and 6.4) have not been chosen as cleanup levels, bioassays
may be performed to establish site — specific cleanup levels. The guidelines established in Early
Seedling Growth Protocol for Soil Toxicity Screening (see Compendium — Section M),
Earthworm Bioassay Protocol for Soil Toxicity Screening (see Compendium — Section N), and
Protocols for Short Term Toxicity Screening of Hazardous Waste Sites (see Compendium —
Section O) should be followed when performing bioassays.

Toxicity tests of soils contaminated with mixtures of contaminants (e.g., TPH) should follow the
procedures listed in Protocols for Short Term Toxicity Screening of Hazardous Waste Sites
(Greene et al., 1988) for earthworm (Eisenia foetida) survival, seed (Lactuca sativa)
germination, and lettuce (Lactuca sativa) root elongation. Please consult with Ecology prior to
performing bioassays.

Table 6.3: Simplified TEE Soil Screening Levels for Petroleum Products and Constituents®

Petroleum Products Unrestricted Land Use Industrial/Commercial Site®
Gasoline Range Organics 200 mg/kg 1,000 to 12,000 mg/kg*
Diesel Range Organics? 460 mg/kg 2,000 to 15,000 mg/kg*
PCB Mixtures® 2 mg/kg 2 mg/kg
Benzo(a)Pyrene 30 mg/kg 300 mg/kg

1 Source: WAC 173-340-900, Table 749-2

2 Diesel range organics includes the sum of diesel fuels and heavy oils measured using the NWTPH-Dx method.

Mineral oils are essentially non-toxic to plants and animals and do not need to comply with these values.
3 Must have environmental covenant on property committing to commercial or industrial use.
4 Concentration at ground surface cannot exceed residual saturation. The lower end of the range shown is the default

residual saturation concentration from Table 747-5. Where information can be provided demonstrating a higher site
— specific residual saturation concentration, the screening level may go as high as the upper end of the range.
5 PCB’s are included in this table because they can sometimes be a contaminant in petroleum mixtures, especially

heavy oils and transformer fluids.




Table 6.4: Site-Specific TEE Soil Screening Levels for Petroleum Products and Constituents?

Petroleum Products Plants Soil Biota Wildlife
Gasoline Range Organics No value 100 mg/kg 1,000 to 5,000 mg/kg®
available
Diesel Range Organics? No value 200 mg/kg 2,000 to 6,000 mg/kg®
available
PCB Mixtures* 40 mg/kg No value 0.65 mg/kg
available
Benzo(a)Pyrene No value No value 12 mg/kg
available available
1 Source: WAC 173-340-900, Table 749-3
2 Diesel range organics includes the sum of diesel fuels and heavy oils measured using the NWTPH-Dx method.
Mineral oils are essentially non-toxic to plants and animals and do not need to comply with these values.
3 Concentration at ground surface cannot exceed residual saturation. The lower end of the range shown is the default

residual saturation concentration from Table 747-5. Where information can be provided demonstrating a higher
site-specific residual saturation concentration, the screening level may go as high as the upper end of the range.

4 PCB’s are included in this table because they can sometimes be a contaminant in petroleum mixtures, especially
heavy oils and transformer fluids.

Table 6.5: Residual Saturation Screening Levels for TPH

Fuel Screening Level (mg/kg)
Weathered Gasoline 1,000

Middle Distillates (e.g., Diesel No. 2 Fuel 2,000

Qil)

Heavy Fuel Qils (e.g., No. 6 Fuel Oil) 2,000

Mineral Qil 4,000

Unknown Composition or Type 1,000

Note: The residual saturation screening levels for petroleum hydrocarbons specified in Table 747-5 (Table 6.4 of this
document) are based on coarse sand and gravelly soils; however, they may be used for any soil type. Screening levels are based
on the presumption that there are no preferential pathways for NAPL to flow downward to ground water. If such pathways exist,
more stringent residual saturation screening levels need to be established.



Evaluation of Multiple Hazardous Substances

Adverse effects resulting from exposure to two or more hazardous substances with similar types
of toxic response are assumed to be additive unless scientific evidence is available to
demonstrate otherwise. As per MTCA (WAC 173-340-708 (5) ...the health threats resulting
from exposure to two or more hazardous substances with similar types of toxic response may be
apportioned between those hazardous substances in any combination as long as the hazard index
(HI) does not exceed (1). The HI is estimated using the hazard quotient (HQ) approach as
described in Ecological Risk Assessment Guidance for Superfund: Process for Designing and
Conducting Ecological Risk Assessments (see Compendium — Section T).

Note: Calculating cleanup levels for single hazardous substances or multiple hazardous
substances with different types of toxic responses have been discussed in the earlier chapters
(simplified or site-specific TEE).

A quantitative screening-level risk can be estimated using the exposure estimates developed
according to the HQ. The HQ approach compares point estimates of screening ecotoxicity
values and exposure values. The HQ can be expressed as the ratio of a potential exposure level
to the LOAEL.

HI = Dose or Hl = EEC
LOAEL LOAEL

HI = Hazard Index
Dose = Estimated contaminant intake at the site (e.g., mg contaminant/kg body weight per
day)
EEC = Estimated Environmental Concentration at the site (e.g., mg contaminant/L water,
mg contaminant/kg soil, mg contaminant/kg food)
LOAEL = Lowest Observed Adverse Effects Level (in units that match the dose or

EEC)



When multiple contaminants of ecological concern exist at a site, it is appropriate to sum the
HQs for receptors that could be simultaneously exposed to the contaminants that produce effects
by the same toxic mechanism. The sum of the HQs is called a hazard index (HI). A HI less than
one indicate that the group of contaminants is unlikely to cause adverse ecological effects.
HI = EEC./LOAEL;: + EEC,/LOAEL: + EECi//LOAEL,
Or:

HI = HQ: + HQ2 + HQi

HI = Hazard Index

HQ = Hazard Quotient

EEC = Estimated Environmental Concentration
LOAEL = Lowest Observed Adverse Effects Level

This risk calculation is a conservative estimate to ensure that the potential additive affects similar
types of toxic contaminants could have on ecological receptors have been addressed. For more
information on the use of the hazard quotient approach, see Compendium — Section T.

Using Bioassays to Evaluate the Toxicity of Complex Chemical Mixtures of Unknown
Composition

A toxicity-based approach should be used to evaluate the toxicity of complex chemical mixtures
of unknown composition in soil. For example, petroleum contamination is the most common
type of hazardous substance encountered at contaminated sites in Washington State. However, if
the person(s) responsible for the cleanup have chosen to develop cleanup levels other than those
found in Tables 4.1 and 5.1 WAC 173-340 (MTCA Tables 749-2 and 749-3), the use of
bioassays (specifically a toxicity-based approach) would be an appropriate method. In general,
bioassays are a way to develop site-specific contaminant toxicity information.

Unlike toxicity tests with single compounds, which usually result in a regular progression in
percent mortality or effect with increasing toxicant concentration, toxicity tests in soils with
complex mixtures tend to yield all-or-nothing responses. Exposures to one or more of the higher
sample concentrations (lower dilutions) result in 100% mortality of the test organisms, whereas
exposures at lower concentrations (higher dilutions) all result in 100% survival. These results
eliminate the use of some candidate methods for calculating the LCsp or ECsg at the
recommended dilutions.



Earthworm Survival: The toxicity-based testing procedures for earthworm survival can be found
in: A.8.5 EARTHWORM SURVIVAL (EISENIA FOETIDA) (Greene et al., 1988) (see
Compendium — Section O). A dilution factor of 0.3 is commonly used which allows testing
between 100% and 1% (100%, 30%, 10%, 3%, and 1%). Regression analysis may be used to
approximate a final result (therefore eliminating some dilution factors); however, confirmation
sampling at the approximation (dilution) is required. The effect measured during the toxicity
tests is death. Data analysis indicating no significant difference from the control using
applicable statistical procedures (e.g., T-Test at 0.05 a level) is required for the test to be
considered a pass. A summary of recommended test conditions can be found in Table A-9 of the
above document (Greene et al., 1988).

Lettuce Seed Germination: The toxicity-based testing procedures for lettuce seed germination
can be found in A.8.6 LETTUCE SEED GERMINATION (LACTUCA SATIVA) (Greene et al.,
1988) (see Compendium — Section O). A dilution factor of 0.3 is commonly used which allows
testing between 100% and 1% (100%, 30%, 10%, 3%, and 1%). Regression analysis may be
used to approximate a final result (therefore eliminating some dilution factors); however,
confirmation sampling at the approximation (dilution) is required. The effect measured during
the toxicity tests is germination. Data analysis indicating no significant difference from the
control using applicable statistical procedures (e.g., T-Test at 0.05 a level) is required for the test
to be considered a pass. A summary of recommended test conditions can be found in Table A-10
of the above document (Greene et al., 1988).

Lettuce Root Elongation: The toxicity-based testing procedures for lettuce rood elongation can
be found in A.8.7 LETTUCE ROOT ELONGATION (LACTUCA SATIVA) (Greene et al.,
1988) (see Compendium — Section O). A dilution factor of 0.3 is commonly used which allows
testing between 100% and 1% (100%, 30%, 10%, 3%, and 1%). Regression analysis may be
used to approximate a final result (therefore eliminating some dilution factors); however,
confirmation sampling at the approximation (dilution) is required. The effect measured during
the toxicity tests is percent inhibition of lettuce root elongation compared to controls. Data
analysis indicating no significant difference from the control using applicable statistical
procedures (e.g., T-Test at 0.05 o level) is required for the test to be considered a pass. A
summary of recommended test conditions can be found in Table A-11 of the above document
(Greene et al., 1988).

Results of the toxicity-based bioassay tests should be used in conjunction with other methods
(e.g., Wildlife Exposure Modeling) to determine final concentrations of contaminants that are not
expected to not have adverse effects on ecological receptors.



Using Literature Survey Data to Develop Ecological Indicator Soil Concentrations

The cleanup regulation defines methods to be used for establishing Ecological Indicator Soil
Concentrations (EISC) from data obtained through a literature survey in Table 5.1 (MTCA Table
749-3 footnotes). These methods are used to calculate a value where none is provided in Table
5.1 (MTCA - Table 749-3) or where a chemical has not been listed in that table. They are also
used to calculate substitute values for those provided in Table 5.1 (MTCA Table 749-3), using
literature data shown to be more relevant to site — specific conditions.

Literature surveys must be objective, transparent, and thorough. The cleanup regulation sets
standards for meeting this requirement (WAC 173-340-7493(4)). Submittals to Ecology that
advocate a particular value without verification from data analysis and the literature review are
not acceptable.

Where a value is not provided in Table 5.1 (MTCA Table 749-3), there is no assurance that a
literature survey will locate the data needed to develop a value. If the search is unsuccessful, this
should be reported together with a brief description of how the search was conducted. For
example:

“To develop a Plant Ecological Indicator Soil Concentration for aldrin, a literature search was
performed using Google Scholar (http://scholar.google.com/advanced_scholar_search?) and the
search terms: (aldrin AND plant) AND (phytotoxic OR toxic). Approximately 1,160 citations
were found (see enclosed CD). However, none of these publications provided LOEC data for
plants grown in soil, and a plant Ecological Indicator Soil Concentration for aldrin could not be
developed.”

The following summarizes some details regarding the methods for using literature values to
calculate Ecological Indicator Soil Concentrations. The calculated value may be replaced by the
Washington State Natural background Concentration, if this value is higher (see Table 5.1
[MTCA Table 749-3] footnote g).

Plants: Use LOEC (lowest observed effect concentration) values from published plant toxicity
data. Exclude data for plants grown in solution. Ecological Indicator Soil Concentration is the
10" percentile of the LOEC values. Other details can be found in Toxicological Benchmarks for
Contaminants of Potential Concern for Effects on Terrestrial Plants: 1997 Revision) (Efroymson
et al., 1997) (see Compendium — Section P). The nonparametric 10" percentile is preferred over
the judgmental method described in that publication. For a description of the nonparametric
percentile calculation, see Statistical Guidance for Site Managers (Ecology, 1992) (see
Compendium — Section U).

Soil Biota: Use LOEC (lowest observed effect concentration) values from published earthworm
toxicity data. Ecological Indicator Soil Concentration is the 10" percentile of the LOEC values.
Other details can be found in Toxicological Benchmarks for Screening Contaminants of Potential
Concern for Effects on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision
(Efroymson et al., 1997) (see Compendium — Section Q). The nonparametric 10" percentile is
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preferred over the judgmental method described in that publication. For a description of the
nonparametric percentile calculation, see Statistical Guidance for Site Managers (Ecology, 1992)
(see Compendium — Section U).

For locations where earthworm are not naturally present, toxicity data for other soil invertebrates
may be more relevant. Examples cited in Efroymson et al., 1997 include nematodes,
collembolans, mites, isopods, and snails. Ground-feeding beetles (e.g., tenebrionids) are another
possible example.

Wildlife: The wildlife Ecological Indicator Soil Concentration is the lowest of the values
calculated that would provide protection for ecological receptors considered wildlife species.
Representative species that were chosen are: small mammalian herbivore (vole), small
mammalian predator (shrew), and ground feeding avian predator (robin). The values were
calculated using the wildlife exposure model in Table 5.2 (MTCA Table 749-4). The model
includes four variables whose values are chemical specific:

e Kopiant (plant uptake factor) — used in calculations for small mammalian herbivores.

e BAFuwom (Soil biota bioaccumulation factor) — used in calculations for small mammalian
predators and ground feeding avian predators.

o RGAFi (gut absorption factor for the chemical in ingested soil, expressed relative to the
gut absorption factor for the chemical in food) — used in calculations for all three groups.

e TRV (toxicity reference value) — used in calculations for all three groups

For each of these variables, a literature survey can be used to develop wildlife Ecological
Indicator Soil Concentrations for chemicals where none is provided in Table 5.1 (MTCA Table
749-3).

Plant uptake factor (Kpiant)

Requires multiple pair-wise data on chemical concentrations in soil and plant tissue from
different locations. Kpiant is calculated on a dry weight basis and is unitless but can be
represented as (mg/kgpiant)/ (Mg/kgseir). Data for plants likely to be used by small mammal
ground feeding herbivores are preferable to other plants, such as trees. The cleanup regulation
does not specify a method for calculating a value for this variable from literature data; however,
values in Table 5.3 (MTCA Table 749-5) are the geometric means of chemical-specific uptake
factors for forage grasses reported in USEPA (1992). The reported uptake slopes were converted
from a kg/ha basis to mg/kg basis using the standard conversion (kg/ha) / 2 = mg/kg in soil.

Soil biota bioaccumulation factor (BAFworm)

Calculation of site-specific BAFs requires multiple pair-wise data on chemical concentrations in
soil and earthworms from different locations. BAFs should be calculated on a dry weight basis.
BAFs are unitless but can be represented as (mg/kgworm)/ (Mg/kgseir). The cleanup regulation
does not specify a method for calculating a value for this variable from literature data. However,



values in Table 5.3 (MTCA Table 749-5 are the arithmetic means of chemical-specific BAF
values for reported in the literature.

This is the most suitable variable for making direct measurements at the site to calculate a

site-specific wildlife Ecological Indicator Soil Concentration. Paired measurements of chemical
concentrations in soil and earthworms from different locations could be used to calculate a BAF,
or earthworms could be added to site soil samples under controlled laboratory testing conditions.

For locations where earthworms are not naturally present, BAF data for other soil invertebrates
may be more relevant for calculating a site-specific BAF and wildlife Ecological Indicator Soil
Concentration. Examples of other soil invertebrates include nematodes, collembolans, mites,
isopods, snails or ground feeding beetles (e.g., tenebrionids). Data for these invertebrates might
be obtained either from a literature survey of through sampling at the site.

Gut absorption factor (RGAFsoil)

Although chemical-specific toxicity benchmarks (LOAELS) are typically based on food
ingestion and already reflect the degree of gut absorption, it is possible that absorption of the
chemical from soil may be different than for food. If so, the RGAFsei value may be adjusted
from the default value of 1 to a higher or lower value. For example, if bioavailability of the
chemical in contaminated soil is only half that in contaminated food, RGAFsi could be set to
0.5. In practice, chemical — specific literature data for this variable are seldom available and
direct site-specific measurements are rarely performed.

Toxicity reference value (Tshrew, Trobin, Tvole)

Although the cleanup regulation specifies that the literature survey must be conducted in
accordance with WAC 173-340-7493(4), it does not specify a method for using a literature
values to calculate toxicity reference values. The recommended methods, used to calculate
values for Table 4.1 (MTCA Table 749-2) and Table 5.1 (MTCA Table 749-3) are described in
Sample et al. (1996). Some additional details are provided below:

e Although Sample et al. (1996) provide other additional benchmarks, only LOAELS based
on food ingestion should be used.

e Candidate data for mammalian and avian LOAEL doses obtained from the literature
survey should be succinctly summarized, as illustrated in Appendix [A] of Sample et al.
(1996). Indicate which of the candidate values found in the literature was chosen and
why.

e Toxicity reference values for the three surrogate species should be calculated with the
allometric scaling equations used by Sample et al. (1996, section 3). Note that their avian
scaling factor is 1, so an appropriate LOAEL dose from the literature for an avian species
can be used for Trobin Without further adjustments for body weight.



Specific Questions

Question 1: Is an evaluation required if the site is contaminated with a chemical that is not
listed in Table 5.1 (MTCA Table 749-3)?

Answer: Yes. If the site meets the criteria for a site-specific TEE, the fact that a chemical
is not included in Table 5.1 (MTCA Table 749-3) does not automatically mean that it can be
dropped from consideration. This issue is addressed in the footnotes to Table 5.1 (MTCA Table
749-3). Even when insufficient information is available from the literature to calculate a safe
soil concentration, if might still be appropriate to use an affects-based approach (e.g., bioassay)
to conduct an evaluation of the contaminated soil.

Question 2:  Can an ecological risk assessment be substituted for the requirements in MTCA
Section 7493?

Answer: The procedures required under MTCA Section 7493 describe the required form of
ecological risk assessment. They differ from older ecological risk assessments that were
conducted at hazardous waste sites before regulatory policies have been established. In the
absence of a regulatory framework, there was considerable flexibility for the risk assessor to
make many decisions on subtle but important policy issues that could influence the outcome of
the risk assessment. With the 1996 revisions to the cleanup regulation, the term “ecological
evaluation” was introduced to distinguish ecological risk assessments conducted within the
policy framework in MTCA Sections 7490 — 7494 from the older risk assessments that were
previously conducted.

Question 3: Do | have to follow the TEE procedures at every site? What if it is a small area of
contamination in the middle of an urban area?

Answer: Yes, the TEE procedures need to be followed at every site. It is very likely that a
small area of contamination in the middle of an urban area would qualify for exclusion; however
that exclusion still needs to be documented in the RI/FS. The TEE process includes multiple
stages; the characterization, exclusion evaluation, applicability, the evaluation itself, cleanup
actions and compliance monitoring. The specifics of the site are what determine how far (stages)
into the TEE process must be investigated.

Question 4:  Could the TEE procedures create an incentive to cause harm through the
destruction of habitat?

Answer: If implemented correctly, the TEE procedures should not create an incentive to
cause harm through the destruction of habitat. A cleanup action cannot be selected unless a
determination is made that each of the minimum requirements in WAC 173-340-360(2) is met,
including the requirements that the cleanup action protects the environment and uses permanent
solutions to the maximum extent practicable. Determining whether a cleanup action is
permanent to the maximum extent practicable further requires the use of a disproportionate cost



analysis specified in WAC 173-340-360(3) (e). That analysis compares the costs and benefits of
the cleanup action alternatives evaluated in the feasibility study.

One of the criteria that must be considered as part of the analysis is the overall protectiveness of
the environment. Finally, as an additional safeguard, under WAC 173-340-7490(5), Ecology
“may require additional measures to evaluate potential threats to terrestrial ecological
receptors..., when based on a site-specific review, the department determines that such measures
are necessary to protect the environment.” Chapter one of this document includes a Net
Environmental Benefit Analysis, the purpose of which is to evaluate the potential impact of
cleanup on existing “especially valuable habitat.”

Question 5:  Should the TEE process determine contamination levels that provide protection
for populations or individuals in terms of ecological receptors of concern?

Answer: Ecology has addressed the concept of population protection by defining
“significant adverse effects” as “effects that impair reproduction, growth or survival” because
these effects on individuals are generally considered to be relevant to the health of populations
(e.g., EPA 1997 — see Compendium — Section T). Any of these effects is necessary and
sufficient evidence of an adverse effect on the health of populations in a TEE, although some
consideration for the scale of the effects is provided in the regulation (see e.g., 173-340-7491(1)
(c), -7492(2) (a) (i), and -7492(2) (a) (ii)). Ecology believes that this approach meets the goals of
providing a practical and objective basis for cleanup decisions, and this is consistent with the
statutory mandate to ensure that site cleanups will restore a healthy environment.

Question 6:  What constitutes “industrial property” and “commercial property” for the
purposes of determining the categories of terrestrial ecological receptors that require protection?

Answer: For industrial and commercial properties, only wildlife (not soil biota or plants)
must be protected from exposure to contaminated soil, except under certain circumstances
identifies in WAC 173-340-7490(3) (b) (i-ii). Under those specified circumstances, not only
must wildlife be protected, but soil biota and plants must also be protected. For the purposes of
determining the categories of terrestrial ecological receptors that require protection, a definition
of “industrial property” and “commercial property” have been included in this document (see
Chapter 1 — Ecological Receptors based on Land Use). The underlying rationale of the
categorical exemption focuses on “designated use” rather than “intensive use.” The underlying
rationale is that the properties that qualify for the exemption represent areas of land specifically
designated for uses that may preclude growing plants and obviate the value of functions provided
by soil biota. For example, land beneath an office building cannot be used to grow plants, and
soil biota living beneath the building are assumed not to provide any benefits to plants or
wildlife.

Question 7:  Should agriculture or recreational land uses be considered categorically exempt,
just as “industrial” and “commercial” properties, from the general requirement that not only
wildlife, but also plants and soil biota must be protected from exposure to contaminated soil?



Answer: For any property that does not constitute an “industrial property” or “commercial
property” as defined in WAC 173-340-7490(3) (c), all terrestrial ecological receptors must be
protected from exposure to soil contamination (WAC 173-340-7490(3) (b)). The underlying
rationale of the categorical exemption for “industrial” and “commercial” properties discussed in
the previous response does not apply to properties with agricultural or recreational land uses.

Question 8:  Should the standard point of compliance be established in the soils throughout the
site from the ground surface to fifteen feet below the ground surface?

Answer: Unless a conditional point of compliance under WAC 173-340-7490(4) (a) is
applicable, the requirement is the establishment of a standard point of compliance in the soils
throughout the site from the ground surface to fifteen feet below the ground surface. WAC 173-
340-7490(4) (b). Ecology believes fifteen feet “represents a reasonable estimate of the depth of
sol that could be excavated and distributed at the soil surface as a result of site development
activities, resulting in exposure by terrestrial ecological receptors.” (WAC 173-340-7490(4)
(b)). This determination reflects the determination that formed the basis for the point for
compliance for soil cleanup levels based on human exposure through direct contact (WAC 173-
340-740(6) (c).

Question 9:  Where are the most appropriate locations depths to sample for conformational
sampling (evaluation that the cleanup action is protective of ecological receptors)?

Answer: Conformational sampling should be done on a site specific basis. Under WAC
173-340-740(7) (b), it states that “Sampling and analytical procedures shall be defined in a
compliance monitoring plan prepared under WAC 173-340-410. The sample design shall
provide data that are representative of the area where exposure to hazardous substances may
occur.” There is potential for ecological receptors of concern to be exposed to hazardous
substances at a variety of depths and locations. For example, soil biota (earthworm) feeds and
inhabits a variety of depths. An avian predator (robin) feeds on soil biota, but is restricted to soil
surface levels. Therefore, consultation with Ecology is recommended prior to submitting a
compliance monitoring plan, so it can be verified and/or agreed upon that the confirmation
locations/depths are representative to where exposure to hazardous substances might occur.

Question 10: If a hazardous substance listed in Table 4.1 (MTCA Table 749-2) does not have a
value listed, what options are available?

Answer: Note that most sites are expected to be able to obtain an exclusion from
conducting a simplified or site-specific TEE. Where the process cannot be ended by obtaining
exclusion under WAC 173-340-7491, then the process includes the following options under the
simplified TEE process in WAC 173-340-7492:

e The evaluation may be ended using the exposure analysis subsection

e The evaluation may be ended using the pathways analysis subsection

e The evaluation may be ended using the contaminants analysis subsection which requires

a soil bioassay



Where the process cannot be ended under the simplified TEE process, the process includes the
following options under the site-specific TEE process in WAC 173-340-7493:

e Using the concentrations specified in Table 5.1 (MTCA Table 749-3) as cleanup levels
e Ending the process or establishing cleanup levels using a site — specific TEE

Question 11: For contaminants without values for industrial or commercial sites in Table 4.1
(MTCA Table 749-2), may the values for unrestricted land use be substituted for the purposes of
the contaminants analysis in WAC 173-340-7492(c) (i)?

Answer: Yes, for contaminants without values for industrial or commercial sites in Table
749-2, the values for unrestricted land use may be substituted for the purposes of the
contaminants analysis in WAC 173-340-7492(2)(c)(i). However, note that the reverse is not true
(i.e., the values specified in Table 749-2 for industrial and commercial sites cannot be substituted
for the values for unrestricted land use).

Question 12: For contaminants with values in Table 749-2 or 749-3 that are below natural
background levels, may the natural background levels be substituted for the purposes of the
contaminants analysis in WAC 173-340-7492(2)(c) or for the purpose of establishing cleanup
levels?

Answer: Yes, for contaminants with values in Table 749-2 or 749-3 that are below natural
background levels, the natural background levels may be substituted for the purposes of the
contaminants analysis in WAC 173-340-7492(2)(c), Table 4.1 (MTCA Table 749-2), or the
purpose of establishing cleanup levels. Ecology attempted to insure that the values were below
natural background levels. Note also that a site qualifies for exclusion under WAC 173-340-
7491(1) (d) if “concentrations of hazardous substances in soil do not exceed natural background
levels as determined under WAC 173-340-709.” Furthermore, the regulation does not require
the establishment of cleanup levels below natural background levels (see WAC 173-340-700(6)

(d)).

Question 13: For independent remedial actions, must the elements in planning a site-specific
terrestrial ecological evaluation identified in WAC 173-340-7493(1) (c) be conducted in
consultation with and approved by Ecology?

Answer: Independent remedial actions do not require the elements in planning a TEE.
However, if a consultation, approval, or determination is required from Ecology, then all
applicable elements of a TEE are required. As provided in WAC 173-340-515(3) (b):

When this chapter requires a consultation with, or an approval or determination by the
department, such a consultation, approval or determination is not necessary in order to conduct
an independent remedial action. However, independent remedial actions must still meet the
substantive requirements of this chapter.



Question 14: What is the purpose of the values specified in Table 5.1 (MTCA Table 749-3)?
May the values be used as cleanup levels? What is the basis for those values?

Answer: The values for the hazardous substances listed in Table 5.1 (MTCA Table 749-3)
are used to help narrow the focus of the site-specific TEE by identifying those substances that do
not need to be addressed as part of that evaluation (see WAC 173-340-7493(2) (a) (i)). Note that
the person conducting the evaluation may eliminate hazardous substances from further
consideration where the maximum or the upper ninety-five percent confidence limit soil
concentration found at the site does not exceed ecological indicator concentrations described in
Table 5.1 (MTCA Table 749-3) (see WAC 173-340-7493(2)(a)(i)). Table 749-3 does not
establish ecologically based cleanup levels. However, note that the values in Table 5.1 (MTCA
Table 749-3) may be used for either a screening level or cleanup level to end the evaluation
process at any stage in the process.

Ecological risk assessments typically include a step to narrow the focus of the assessment by
eliminating from further consideration those site contaminants that do not exceed conservative
risk based concentrations. If all of the site contaminants are eliminated, the risk assessment need
not proceed any further. These reference concentrations are frequently described as “screening
levels” or “benchmarks” (see Compendium — Section T). In ecological risk assessments
conducted to date under MTCA, a variety of different generic “screening level” concentrations
have been used by persons at different sites in the absence of guidance from Ecology.
Consequently, a priority for Ecology in developing the rule amendments was to establish a
consistent policy on the use of generic ecologically based soil concentrations that Ecology will
accept as safe without further evaluation of terrestrial ecological risks.

Table 749-3 was developed for site at sites where a site-specific TEE is required or otherwise
conducted. The values specified in the table are intended to be protective of terrestrial ecological
receptors at any site. The values specified in Table 5.1 (MTCA Table 749-3) for conducting a
site-specific evaluation were calculated based on a lower level of acceptable risk than the values
specified in Table 4.1 (MTCA Table 749-2) for conducting a simplified evaluation. This is the
baseline or default level of acceptable risk. A higher level of acceptable risk is allowed for
conducting a simplified TEE.

The values specified in Table 5.1 (MTCA Table 749-3) were developed by Ecology in
consultation with the MTCA Science Advisory Board Ecological Risk Subcommittee. Allowing
for a lower level of risk, plant and soil biota values are based on the 10" percentile (Q10) of
Lowest Observed Adverse Effect Concentrations (LOAECS) instead of the 50" percentile (Qso)
used to calculate values in Table 4.1 (MTCA Table 749-2). Wildlife values are the lowest of
three values calculated for different wildlife groups using standardized exposure assumptions
and chemical-specific threshold reference values and uptake factors. The value for unrestricted
land use is the lowest of the values specified for each of the three categories of terrestrial
ecological receptors — plant, soil biota, and wildlife. The value for industrial and commercial
land uses is the wildlife value.



Question 15: Should proposals for modifications to default values provided in WAC 173-340-
7493 meet the requirements in WAC 173-340-702(14), (15) and (16) for new scientific
information?

Answer: Yes. This requirement is consistent with the stated applicability of the referenced
subsections (see Chapter 6: Specifics — The Requirements for Substitution of Screening Values).
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Appendix A: Hyperlink Page

Reference/Resource Section

Model Toxics Control Act - WAC 173-340: A
http://apps.leqg.wa.gov/WAC/default.aspx?cite=173-340

Sediment Management Standards — WAC 173-204: B
http://apps.leqg.wa.gov/WAC/default.aspx?cite=173-204

Current Rule Making Activity can be found at:
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Rules-directing-our-cleanup-
work/Model-Toxics-Control-Act

Voluntary Cleanup Program Site Manager TEE Form: C
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Cleanup-process/Cleanup-
options/VVoluntary-cleanup-program

Voluntary Cleanup Program Consultant TEE Form: D
https://www.ecy.wa.qov/Spills-Cleanup/Contamination-cleanup/Cleanup-process/Cleanup-
options/VVoluntary-cleanup-program

Federal Endangered Species Act: E

http://ecos.fws.gov/tess public/pub/stateListingAndOccurrencelndividual.jsp?state=WA&s8fid=1127610
32792&s8fid=112762573902

Washington State Species of Concern — Title 77 RCW: F
http://wdfw.wa.gov/conservation/endangered/

County List of Rare Plants — Title 79 RCW: G
https://www.dnr.wa.gov/NHPlists

Natural Resource Lands and Critical Areas — RCW 36.70A.170: H
http://apps.leqg.wa.gov/rcw/default.aspx?cite=36.70A.170

A Framework for Net Environmental Benefit Analysis for Remediation or |
Restoration of Petroleum — Contaminated Sites:
http://esanalysis.colmex.mx/Sorted%20Papers/2004/2004%20USA%20-3F%20Interd%203.pdf

Restoration and Recovery: Regenerating Land and Communities: J

http://www.api.org/~/media/Files/EHS/Clean Water/Oil Spill Prevention/NEBA/NEBA-Net-
Environmental-Benefit-Analysis-July-2013.pdf



http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340
http://apps.leg.wa.gov/WAC/default.aspx?cite=173-204
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Rules-directing-our-cleanup-work/Model-Toxics-Control-Act
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Rules-directing-our-cleanup-work/Model-Toxics-Control-Act
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Cleanup-process/Cleanup-options/Voluntary-cleanup-program
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Cleanup-process/Cleanup-options/Voluntary-cleanup-program
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Cleanup-process/Cleanup-options/Voluntary-cleanup-program
https://www.ecy.wa.gov/Spills-Cleanup/Contamination-cleanup/Cleanup-process/Cleanup-options/Voluntary-cleanup-program
http://ecos.fws.gov/tess_public/pub/stateListingAndOccurrenceIndividual.jsp?state=WA&s8fid=112761032792&s8fid=112762573902
http://ecos.fws.gov/tess_public/pub/stateListingAndOccurrenceIndividual.jsp?state=WA&s8fid=112761032792&s8fid=112762573902
http://wdfw.wa.gov/conservation/endangered/
https://www.dnr.wa.gov/NHPlists
http://apps.leg.wa.gov/rcw/default.aspx?cite=36.70A.170
http://esanalysis.colmex.mx/Sorted%20Papers/2004/2004%20USA%20-3F%20Interd%203.pdf
http://www.api.org/%7E/media/Files/EHS/Clean_Water/Oil_Spill_Prevention/NEBA/NEBA-Net-Environmental-Benefit-Analysis-July-2013.pdf
http://www.api.org/%7E/media/Files/EHS/Clean_Water/Oil_Spill_Prevention/NEBA/NEBA-Net-Environmental-Benefit-Analysis-July-2013.pdf

Vascular Plants of the Pacific Northwest: K
http://www.jstor.org/discover/10.2307/1217932?uid=3739960&uid=2&uid=4&uid=3739256 &sid=47699
053777847

Natural Vegetation of Oregon and Washington: L
http://www.treesearch.fs.fed.us/pubs/26203

Early Seedling Growth Protocol for Soil Toxicity Screening: M
https://fortress.wa.gov/ecy/publications/summarypages/96324.html

Earthworm Bioassay Protocol for Soil Toxicity Screening: N
https://fortress.wa.gov/ecy/publications/summarypages/96327.html

Protocols for Short Term Toxicity Screening of Hazardous Waste Sites: @)
http://nepis.epa.qov/Exe/ZyNET.exe/2000HUXX. TXT?ZyActionD=ZyDocument&Client=EPA&Index=
1986+Thru+1990&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&Toc
Entry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&Xml
Query=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CT xt%5C00000007%5C2000HU
XX.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-
&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r7598/r7598/x150y150916/i425&Display=p
%7Cf&DefSeekPage=x&SearchBack=ZyActionL &Back=ZyActionS&BackDesc=Results%20page&Ma
ximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL

Toxicological Benchmarks for Screening Contaminants of Potential Concern
for Effects on Terrestrial Plants: 1997 Revision: P
http://rais.ornl.gov/documents/tm85r3.pdf

Toxicological Benchmarks for Contaminants of Potential Concern for Effects
on Soil and Litter Invertebrates and Heterotrophic Process: 1997 Revision: Q
http://rais.ornl.gov/documents/tm126r21.pdf

Toxicological Benchmarks for Wildlife: 1996 Revision: R
http://rais.ornl.gov/documents/tm86r3.pdf

Ecoregions of the Pacific Northwest: S
http://nepis.epa.gov/Exe/ZyNET.exe/20001AS8. T XT?ZyActionD=ZyDocument&Client=EPA&Index=19
86+Thru+1990&Docs=&Query=FNAME%3D20001AS8.TXT%200r%20(%20ecoregions%200r%20the
%200r%20pacific%200r%20northwest)& Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&
TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=1&Ext
QFieldOp=1&XmIQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CT xt%5C00000
007%5C20001AS8.txt&User=ANONY MOUS& Password=anonymous&SortMethod=h%7C-
&MaximumDocuments=10&FuzzyDegree=0&ImageQuality=r7598/r7598/x150y150916/i425&Display=
p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&M
aximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL

Ecological Risk Assessment Guidance for Superfund: Process for Designing and T
Conducting Ecological Risk Assessments:


http://www.jstor.org/discover/10.2307/1217932?uid=3739960&uid=2&uid=4&uid=3739256&sid=47699053777847
http://www.jstor.org/discover/10.2307/1217932?uid=3739960&uid=2&uid=4&uid=3739256&sid=47699053777847
http://www.treesearch.fs.fed.us/pubs/26203
https://fortress.wa.gov/ecy/publications/summarypages/96324.html
https://fortress.wa.gov/ecy/publications/summarypages/96327.html
http://nepis.epa.gov/Exe/ZyNET.exe/2000HUXX.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000HUXX.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/2000HUXX.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000HUXX.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/2000HUXX.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000HUXX.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/2000HUXX.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000HUXX.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
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http://nepis.epa.gov/Exe/ZyNET.exe/2000IAS8.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=FNAME%3D2000IAS8.TXT%20or%20(%20ecoregions%20or%20the%20or%20pacific%20or%20northwest)&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=1&ExtQFieldOp=1&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000IAS8.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=10&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
http://nepis.epa.gov/Exe/ZyNET.exe/2000IAS8.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=FNAME%3D2000IAS8.TXT%20or%20(%20ecoregions%20or%20the%20or%20pacific%20or%20northwest)&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=1&ExtQFieldOp=1&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000IAS8.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=10&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
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http://nepis.epa.gov/Exe/ZyNET.exe/2000IAS8.TXT?ZyActionD=ZyDocument&Client=EPA&Index=1986+Thru+1990&Docs=&Query=FNAME%3D2000IAS8.TXT%20or%20(%20ecoregions%20or%20the%20or%20pacific%20or%20northwest)&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&UseQField=&IntQFieldOp=1&ExtQFieldOp=1&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C86thru90%5CTxt%5C00000007%5C2000IAS8.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=10&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=p%7Cf&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL

https://www.epa.gov/risk/ecological-risk-assessment-quidance-superfund-process-designing-and-
conducting-ecological-risk

Statistical Guidance for Site Managers:
https://fortress.wa.gov/ecy/publications/summarypages/9254.html

Guidance for Remediation of Petroleum Contaminated Sites:
https://fortress.wa.gov/ecy/publications/summarypages/1009057.html



https://www.epa.gov/risk/ecological-risk-assessment-guidance-superfund-process-designing-and-conducting-ecological-risk
https://www.epa.gov/risk/ecological-risk-assessment-guidance-superfund-process-designing-and-conducting-ecological-risk
https://fortress.wa.gov/ecy/publications/summarypages/9254.html
https://fortress.wa.gov/ecy/publications/summarypages/1009057.html

- Voluntary Cleanup Program

) Washington State Department of Ecology

DEPARTMENT OF

ECOLOGY Toxics Cleanup Program

State of Washington

TERRESTRIAL ECOLOGICAL EVALUATION FORM

Under the Model Toxics Control Act (MTCA), a terrestrial ecological evaluation is necessary if
hazardous substances are released into the soils at a Site. In the event of such a release, you must
take one of the following three actions as part of your investigation and cleanup of the Site:

1. Document an exclusion from further evaluation using the criteria in WAC 173-340-7491.
2. Conduct a simplified evaluation as set forth in WAC 173-340-7492.
3. Conduct a site-specific evaluation as set forth in WAC 173-340-7493.

When requesting a written opinion under the Voluntary Cleanup Program (VCP), you must complete
this form and submit it to the Department of Ecology (Ecology). The form documents the type and
results of your evaluation.

Completion of this form is not sufficient to document your evaluation. You still need to
document your analysis and the basis for your conclusion in your cleanup plan or report.

If you have questions about how to conduct a terrestrial ecological evaluation, please contact the
Ecology site manager assigned to your Site. For additional guidance, please refer to
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-
evaluation.

Step 1: IDENTIFY HAZARDOUS WASTE SITE

Please identify below the hazardous waste site for which you are documenting an evaluation.

Facility/Site Name:

Facility/Site Address:

Facility/Site No: VCP Project No.:

Step 2: IDENTIFY EVALUATOR

Please identify below the person who conducted the evaluation and their contact information.

Name: Title:

Organization:

Mailing address:

City: State: Zip code:

Phone: Fax: E-mail:



https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation

Step 3: DOCUMENT EVALUATION TYPE AND RESULTS

A. Exclusion from further evaluation.

1. Does the Site qualify for an exclusion from further evaluation?
[ ] Yes If you answered “ YES,” then answer Question 2.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3B of this form.
Unknown

2. What is the basis for the exclusion? Check all that apply. Then skip to Step 4 of this form.
Point of Compliance: WAC 173-340-7491(1)(a)

[] All soil contamination is, or will be,* at least 15 feet below the surface.

All soil contamination is, or will be,* at least 6 feet below the surface (or alternative
] depth if approved by Ecology), and institutional controls are used to manage
remaining contamination.

Barriers to Exposure: WAC 173-340-7491(1)(b)

All contaminated soil, is or will be,* covered by physical barriers (such as buildings or
] paved roads) that prevent exposure to plants and wildlife, and institutional controls
are used to manage remaining contamination.

Undeveloped Land: WAC 173-340-7491(1)(c)

There is less than 0.25 acres of contiguous” undeveloped* land on or within 500 feet
of any area of the Site and any of the following chemicals is present: chlorinated

[] dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride,
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene.

u For sites not containing any of the chemicals mentioned above, there is less than 1.5
acres of contiguous” undeveloped® land on or within 500 feet of any area of the Site.

Background Concentrations: WAC 173-340-7491(1)(d)

] Concentrations of hazardous substances in soil do not exceed natural background levels
as described in WAC 173-340-200 and 173-340-709.

* An exclusion based on future land use must have a completion date for future development that is
acceptable to Ecology.

* “Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil.

# “Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of
highways, extensive paving, or similar structures that are likely to reduce the potential use of the overall area
by wildlife.




. Simplified evaluation.

. Does the Site qualify for a simplified evaluation?

[] Yes If you answered “ YES,” then answer Question 2 below.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3C of this form.
Unknown

. Did you conduct a simplified evaluation?
[] Yes If you answered “ YES,” then answer Question 3 below.

[] No If you answered “NO,” then skip to Step 3C of this form.

. Was further evaluation necessary?
[] Yes If you answered “ YES,” then answer Question 4 below.

[ ] No If you answered “NO,” then answer Question 5 below.

. If further evaluation was necessary, what did you do?

(] Used the concentrations listed in Table 749-2 as cleanup levels. If so, then skip to
Step 4 of this form.

] Conducted a site-specific evaluation. If so, then skip to Step 3C of this form.

. If no further evaluation was necessary, what was the reason? Check all that apply. Then skip
to Step 4 of this form.

Exposure Analysis: WAC 173-340-7492(2)(a)
[] Area of soil contamination at the Site is not more than 350 square feet.

] Current or planned land use makes wildlife exposure unlikely. Used Table 749-1.

Pathway Analysis: WAC 173-340-7492(2)(b)

] No potential exposure pathways from soil contamination to ecological receptors.
Contaminant Analysis: WAC 173-340-7492(2)(c)

u No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
concentrations that exceed the values listed in Table 749-2.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

(] alternative depth if approved by Ecology) at concentrations that exceed the values
listed in Table 749-2, and institutional controls are used to manage remaining
contamination.

No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
] concentrations likely to be toxic or have the potential to bioaccumulate as determined
using Ecology-approved bioassays.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

u alternative depth if approved by Ecology) at concentrations likely to be toxic or have
the potential to bioaccumulate as determined using Ecology-approved bioassays, and
institutional controls are used to manage remaining contamination.




C. Site-specific evaluation. A site-specific evaluation process consists of two parts: (1) formulating
the problem, and (2) selecting the methods for addressing the identified problem. Both steps
require consultation with and approval by Ecology. See WAC 173-340-7493(1)(c).

1. Was there a problem? See WAC 173-340-7493(2).

[ ] Yes If you answered “ YES,” then answer Question 2 below.

[] No If you answered “NO,” then identify the reason here and then skip to Question 5
below:

] No issues were identified during the problem formulation step.

u While issues were identified, those issues were addressed by the
cleanup actions for protecting human health.

2. What did you do to resolve the problem? See WAC 173-340-7493(3).

(] Used the concentrations listed in Table 749-3 as cleanup levels. If so, then skip to
Question 5 below.

] Used one or more of the methods listed in WAC 173-340-7493(3) to evaluate and
address the identified problem. If so, then answer Questions 3 and 4 below.

3. If you conducted further site-specific evaluations, what methods did you use?
Check all that apply. See WAC 173-340-7493(3).

[] Literature surveys.

Soil bioassays.

Wildlife exposure model.
Biomarkers.

Site-specific field studies.

Weight of evidence.

N I R R O R

Other methods approved by Ecology. If so, please specify:

4. What was the result of those evaluations?
] Confirmed there was no problem.

] Confirmed there was a problem and established site-specific cleanup levels.

5. Have you already obtained Ecology’s approval of both your problem formulation and
problem resolution steps?

[ ] Yes If so, please identify the Ecology staff who approved those steps:

[ ] No




Step 4: SUBMITTAL

Please mail your completed form to the Ecology site manager assigned to your Site. If a site

manager has not yet been assigned, please mail your completed form to the Ecology regional
office for the County in which your Site is located.

Northwest Region: Central Region:

Attn: VCP Coordinator Attn: VCP Coordinator
3190 160t Ave. SE 1250 West Alder St.
Bellevue, WA 98008-5452 Union Gap, WA 98903-0009

Southwest Region: Eastern Region:
Attn: VCP Coordinator Attn: VCP Coordinator
P.O. Box 47775 N. 4601 Monroe
Olympia, WA 98504-7775 Spokane WA 99205-1295

If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170. People with hearing loss can call
711 for Washington Relay Service. People with a speech disability can call 877-833-6341.



- Voluntary Cleanup Program

) Washington State Department of Ecology

DEPARTMENT OF

ECOLOGY Toxics Cleanup Program

State of Washington

TERRESTRIAL ECOLOGICAL EVALUATION FORM

Under the Model Toxics Control Act (MTCA), a terrestrial ecological evaluation is necessary if
hazardous substances are released into the soils at a Site. In the event of such a release, you must
take one of the following three actions as part of your investigation and cleanup of the Site:

1. Document an exclusion from further evaluation using the criteria in WAC 173-340-7491.
2. Conduct a simplified evaluation as set forth in WAC 173-340-7492.
3. Conduct a site-specific evaluation as set forth in WAC 173-340-7493.

When requesting a written opinion under the Voluntary Cleanup Program (VCP), you must complete
this form and submit it to the Department of Ecology (Ecology). The form documents the type and
results of your evaluation.

Completion of this form is not sufficient to document your evaluation. You still need to
document your analysis and the basis for your conclusion in your cleanup plan or report.

If you have questions about how to conduct a terrestrial ecological evaluation, please contact the
Ecology site manager assigned to your Site. For additional guidance, please refer to
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-
evaluation.

Step 1: IDENTIFY HAZARDOUS WASTE SITE

Please identify below the hazardous waste site for which you are documenting an evaluation.

Facility/Site Name: Glacier Park East

Facility/Site Address: NEof the intersection of U.S. Hwy 2 and Chumstick Highway, Leavenworth, WA

Facility/Site No: 349 VCP Project No.: NA

Step 2: IDENTIFY EVALUATOR

Please identify below the person who conducted the evaluation and their contact information.

Name: Keith Woodburne Title: principal Geologist

Organization: TRC

Mailing address: 1180 NW Maple Street, Suite 310

City: Issaquah State: wa Zip code: 98027

Phone: 425-395-0010 Fax: E-mail: kwoodburne@trccompanies.com



https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
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Step 3: DOCUMENT EVALUATION TYPE AND RESULTS

A. Exclusion from further evaluation.

1. Does the Site qualify for an exclusion from further evaluation?
Yes If you answered “ YES,” then answer Question 2.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3B of this form.
Unknown

2. What is the basis for the exclusion? Check all that apply. Then skip to Step 4 of this form.
Point of Compliance: WAC 173-340-7491(1)(a)

[] All soil contamination is, or will be,* at least 15 feet below the surface.

All soil contamination is, or will be,* at least 6 feet below the surface (or alternative
] depth if approved by Ecology), and institutional controls are used to manage
remaining contamination.

Barriers to Exposure: WAC 173-340-7491(1)(b)

All contaminated soil, is or will be,* covered by physical barriers (such as buildings or
] paved roads) that prevent exposure to plants and wildlife, and institutional controls
are used to manage remaining contamination.

Undeveloped Land: WAC 173-340-7491(1)(c)

There is less than 0.25 acres of contiguous” undeveloped* land on or within 500 feet
of any area of the Site and any of the following chemicals is present: chlorinated
dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride,
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene.

u For sites not containing any of the chemicals mentioned above, there is less than 1.5
acres of contiguous” undeveloped® land on or within 500 feet of any area of the Site.

Background Concentrations: WAC 173-340-7491(1)(d)

] Concentrations of hazardous substances in soil do not exceed natural background levels
as described in WAC 173-340-200 and 173-340-709.

* An exclusion based on future land use must have a completion date for future development that is
acceptable to Ecology.

* “Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil.

# “Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of
highways, extensive paving, or similar structures that are likely to reduce the potential use of the overall area
by wildlife.
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. Simplified evaluation.

. Does the Site qualify for a simplified evaluation?

[] Yes If you answered “ YES,” then answer Question 2 below.

[ ] Noor

If you answered “NO” or “UNKNOWN,” then skip to Step 3C of this form.
Unknown

. Did you conduct a simplified evaluation?
[] Yes If you answered “ YES,” then answer Question 3 below.

[] No If you answered “NO,” then skip to Step 3C of this form.

. Was further evaluation necessary?
[] Yes If you answered “ YES,” then answer Question 4 below.

[ ] No If you answered “NO,” then answer Question 5 below.

. If further evaluation was necessary, what did you do?

(] Used the concentrations listed in Table 749-2 as cleanup levels. If so, then skip to
Step 4 of this form.

] Conducted a site-specific evaluation. If so, then skip to Step 3C of this form.

. If no further evaluation was necessary, what was the reason? Check all that apply. Then skip
to Step 4 of this form.

Exposure Analysis: WAC 173-340-7492(2)(a)
[] Area of soil contamination at the Site is not more than 350 square feet.

] Current or planned land use makes wildlife exposure unlikely. Used Table 749-1.

Pathway Analysis: WAC 173-340-7492(2)(b)

] No potential exposure pathways from soil contamination to ecological receptors.
Contaminant Analysis: WAC 173-340-7492(2)(c)

u No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
concentrations that exceed the values listed in Table 749-2.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

(] alternative depth if approved by Ecology) at concentrations that exceed the values
listed in Table 749-2, and institutional controls are used to manage remaining
contamination.

No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at
] concentrations likely to be toxic or have the potential to bioaccumulate as determined
using Ecology-approved bioassays.

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or

u alternative depth if approved by Ecology) at concentrations likely to be toxic or have
the potential to bioaccumulate as determined using Ecology-approved bioassays, and
institutional controls are used to manage remaining contamination.




C. Site-specific evaluation. A site-specific evaluation process consists of two parts: (1) formulating
the problem, and (2) selecting the methods for addressing the identified problem. Both steps
require consultation with and approval by Ecology. See WAC 173-340-7493(1)(c).

1. Was there a problem? See WAC 173-340-7493(2).

[ ] Yes If you answered “ YES,” then answer Question 2 below.

[] No If you answered “NO,” then identify the reason here and then skip to Question 5
below:

] No issues were identified during the problem formulation step.

u While issues were identified, those issues were addressed by the
cleanup actions for protecting human health.

2. What did you do to resolve the problem? See WAC 173-340-7493(3).

(] Used the concentrations listed in Table 749-3 as cleanup levels. If so, then skip to
Question 5 below.

] Used one or more of the methods listed in WAC 173-340-7493(3) to evaluate and
address the identified problem. If so, then answer Questions 3 and 4 below.

3. If you conducted further site-specific evaluations, what methods did you use?
Check all that apply. See WAC 173-340-7493(3).

[] Literature surveys.

Soil bioassays.

Wildlife exposure model.
Biomarkers.

Site-specific field studies.

Weight of evidence.

N I R R O R

Other methods approved by Ecology. If so, please specify:

4. What was the result of those evaluations?
] Confirmed there was no problem.

] Confirmed there was a problem and established site-specific cleanup levels.

5. Have you already obtained Ecology’s approval of both your problem formulation and
problem resolution steps?

[ ] Yes If so, please identify the Ecology staff who approved those steps:

[ ] No




Step 4: SUBMITTAL

Please mail your completed form to the Ecology site manager assigned to your Site. If a site

manager has not yet been assigned, please mail your completed form to the Ecology regional
office for the County in which your Site is located.

Northwest Region: Central Region:

Attn: VCP Coordinator Attn: VCP Coordinator
3190 160t Ave. SE 1250 West Alder St.
Bellevue, WA 98008-5452 Union Gap, WA 98903-0009

Southwest Region: Eastern Region:
Attn: VCP Coordinator Attn: VCP Coordinator
P.O. Box 47775 N. 4601 Monroe
Olympia, WA 98504-7775 Spokane WA 99205-1295

If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170. People with hearing loss can call
711 for Washington Relay Service. People with a speech disability can call 877-833-6341.
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Attachment C
Boring Logs



SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. GWB-1

Page 1 of 3
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/02/2021 06/03/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1162.1 - 75.0 6
Boring Location: North of Cap Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218809.4 E: 1684596.8 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
Decommissioned with 3/8" Bentonite holeplug with sluff on top. Total depth
Leavenworth Chelan Washginton 75 feet due to damaged drilling string.
SAMPLE
g LITHOLOGIC 9 COMMENTS
a & LZL DESCRIPTION 5
w 1] = =
i > T I —
%) x| a ) o |z
Well-graded GRAVEL with sand and silt, moist, brown, )
| subrounded to angular. No odor or staining. Grading into:
100 1" "Weil-graded SAND with silt, moist, brown,subroundedto =~~~
| subangular. Abundant angular to rounded cobbles and boulders. ;aoflﬂ g':j;fz‘i?(ggf;)be'O‘”
No odor or staining. '
1" "Weil-graded SAND with gravel, silt, moist, brown, subrounded to
5 subangular, with crystals and lithic fragments. No odor or
staining.
100
™ "Silty SAND with minor gravel, moist, dark brown, fine-grained,
10—V with few coarse-grained sand. gravel is well-graded, subround to
subangular. No odor or staining.
4 As above, wet, dark brown, with roots.
| Well-graded SAND with gravel, moist, light brown. No odor or
100 staining.
i Boulder.
Well-graded SAND with trace clay, moist, reddish-brown, loose.
15— No odors or staining.
Weathered fragmented rock.
Boulder.
100 Poorly-graded SAND with silt, trace gravel, moist, red-brown,
I\fine-grained. No odor or staining..
Well-graded SAND with trace clay, moist, reddish-brown, loose.
-+—No odors or staining. Weathered fragmented rock.
Silty SAND with gravel, moist, brown, fine-grained, dense, few
20— SR coarse-grained sand. No No odor or staining.
100
GWB-1:25
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310 Issaquah, WA 98027




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. GWB-1

Page 2 of 3
SAMPLE
g LITHOLOGIC 9 COMMENTS
o Z| = DESCRIPTION =
ww w| £ Q
— > T I —
%) r| o 35 o |z
100
30—
100
GWB-1:35 35—
| "Well-graded SAND with silt and gravel, moist, brown, dense,
fine to coarse-grained, subrounded. No odor or staining.
100
40—
100
A Boulder.
Well-graded SAND with gravel and trace silt at top of section,
moist, greyish brown, dense, fine to medium-grained with few
4 coarse-grained subrounded. Gravel well-graded, rounded to
100 subangular. Few cobbles and boulders. No odor or staining.
%071~ ity SAND with gravel, moist, greyish brown, dense,
well-graded, subrounded. Gravel well-graded, subrounded to /
\Subangular. No odor or staining._ _ _ _ _ __ _ _______ /
—— Well-graded SAND with gravel and trace silt, moist, grayish
100 7\ brown, dense, subrounded to subangular. Gravel well-graded,  /r
1 \\subrounded to subangular. No odor or staining. /
_—I\ Poorly-graded SAND, with silt and gravel, moist, grayish brown, III'
\\dense, fine-grained. No odor or staining._ _ _ _ ______ _
55— Sandy SILT with gravel, moist, brown, stiff, gravel layer at base /
jof section. No odor no staining._ _ __ ___ _______ __| I
1 | Poorly-graded SAND with silt and gravel, moist, brown, dense,
fine-grained, few coarse-grained subrounded sand. Gravel well
100 1 \graded, subrounded to subangular. No odors or staining. Silt

increasing at base of section.




SOIL BORING LOG

BORING NO. GWB-1

SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

Page 3 of 3
SAMPLE
gl i LITHOLOGIC Q
o M DESCRIPTION 3 COMMENTS
ww bl 2 Q
.~ > T T
T | 8|k 8|3
< w i} n
n 14 [a] =) O]
Silty GRAVEL with sand, moist, brown, dense, well-graded, NoUd
subrounded to rounded. No odor or staining.
60—
100
] Boulder.
65— Silty SAND with gravel, moist, brown, dense, well-graded. gravel
well-graded, subrounded to subangular. No odor or staining.
100
Well-graded SAND with gravel, wet, brown, dense. Gravel Boulder.
1 well-graded, subrounded to subangular. No odor or staining.
0 Well graded GRAVEL with sand and silt, wet, brown, dense,
| rounded to subangular. Sand well-graded, subangular to Boulder.
angular, lithic fragments and crystals. No odor or staining.
100
75
| End of boring at 75 feet.
80—
85—
90—




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. SB-1

Page 1 of 1

Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/03/2021 06/03/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1150.7 - 25.0 6
Boring Location:  City ROW to east of site Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218819.0 E: 1684740.5 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
. Decommissioned with 3/8" Bentonite holeplug with sluff on top.
Leavenworth Chelan Washginton
SAMPLE
g LITHOLOGIC 9 COMMENTS
a Z| = DESCRIPTION —
ww w| £ Q
= > T I ~| Z
s S|k 8|3 |2
< m| w ) o =
w ' [a] -] O] [a B~ (%]
Silty SAND with gravel, moist, dark brown, well-graded, [1‘-'
| loose, rooty with organic material. No odor or staining.
| "Well-graded SAND with gravel and silt, moist, red-brown.
100 Gravel subround to subangular. Larger clasts up to boulder
1 size are abundant. No odor or staining. e by oW
7 Boulder.
5_
SB16 | Silty SAND, moist, brown, fine-grained, dense. Large Yes
M_cobble at base of section. No odor or staining. /
4 Well-graded SAND with gravel, moist, red-brown, angular,
100 loose, Mild odor, no staining. Mild
1" "Weil-graded GRAVEL with sand and silt, moist, dark grey,
1 well-graded, subrounded to angular. Strong odor and
staining. No
107~ Weir-graded SAND with gravel and trace sift, moist, dark
| grey, dense. Gravels are well graded, subrounded to
rounded. Strong odor and staining.
SB-112 100 1 As above, brown, dense. Mild odor, no staining.
B Boulder.
15— No
E No
100
Se1i16 |” Weigraded SAND with gravel and siit, moist, red-brown, “
dense. Mild odor, no staining.
20—
7 Boulder.
100 Silty SAND with gravel, moist, brown, very dense,
1 well-graded. Gravel well-graded, subrounded to angular.
No odor or staining.
. No
End of boring at 25 feet.
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310 Issaquah, WA 98027




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. SB-2

Page 1 of 1
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/04/2021 06/04/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1150.7 - 25.0 6
Boring Location:  City ROW to east of site Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218809.3 E: 1684763.1 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
. Decommissioned with 3/8" Bentonite holeplug with sluff on top.
Leavenworth Chelan Washginton
SAMPLE
g LITHOLOGIC 9 COMMENTS
a & LZL DESCRIPTION —
ww w| £ Q
= > T I ~| Z
s 3| & 8|3 |2
< m| w ) o =
w ' [a] -] O] [a B~ (%]
Silty SAND with gravel, moist, dark brown, well graded, Fhel e
] loose, abundant roots, organics. No odor or staining. -
100 " "Silty SAND with gravel, moist, reddish brown, well graded,
| loose. Mostly large cobbles to boulders with some silty ;aoflﬂ g':j;fz‘i?(ggf;)‘t’e'm”
sand. No odor or staining.
7 SILT with sand, moist, brown, stiff, high moisture content,
_m organics, roots. Sand is angular, mica-rich. No odor or Vs
\staining. .~~~ /
4 Well-graded SAND with gravel, moist, brown, subrounded Boulder.
100 to subangular, loose. No odor or staining.
_ 1 Well-graded SAND with silt and gravel, moist, red-brown, No
SB-285 | rounded to subangular. Gravel few, well-graded, rounded
to subrounded. Silt few. Faint odor at bottom, no staining.
i 10— Silty SAND with gravel, moist, grey, fine-grained, dense.
SB-2:10 Odor, staining. ves
1 Poorly-graded SAND with gravel and silt, moist, brown,
fine-grained. Gravel well-graded, subround to subangular.
T\ \No odor or staining.
100 | \Well-graded SAND, moist, brown, angular. No odor or No
staining.
1 Poorly-graded SAND with silt, moist, red-brown,
fine-grained, dense, few subrounded to rounded
15— coarse-grained sand. Trace organics. Gravel well-graded, No oraanics past 15t bas
subround to subangular. Mild odor, no staining. ganies e
1 As above, no organics.
100
E No
20—
E No
SB-2:22 100 As above with no odor or staining. No
) No
End of boring at 25 feet.
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310 Issaquah, WA 98027




SOIL BORING LOG
BORING NO. SB-3

SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

Page 1 of 1
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/03/2021 06/03/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1151.7 - 25.0 6
Boring Location:  City ROW to east of site Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218769.6 E: 1684785.5 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
. Decommissioned with 3/8" Bentonite holeplug with sluff on top.
Leavenworth Chelan Washginton
SAMPLE
g LITHOLOGIC 9 COMMENTS
o Z| = DESCRIPTION —
ww w| £ Q
i >| T I —
%) r| o ) o |z
Silty SAND with gravel, moist, dark brown, well-graded, loose, : Ak
| rooty with abundant organics. Abundant cobbles, boulders. No
n odororstaining.
4 Well-graded SAND with silt and gravel, moist, reddish-brown.
100 Gravel is well-graded, subrounded to subangular. Abundant Hand cleared to 5 ft. below
1 cobbles and boulders. No odor or staining. ground surface (bgs).
" Poorly-graded SAND with silt and gravel, moist, reddish-brown,
| fine-grained, loose, with trace subrounded fine-grained sand.
Gravel is well-graded, subrounded to subangular. No odor or
4 staining.
100
10| As above, dense.
| "Poorly-graded SAND with trace clay, few gravel, moist, grey,
1__fine-grained, rooty, striated. No odor or staining.
SB.3:12 | Silty SAND with gravel, moist, red-brown, fine-grained, trace
' 100 coarse-grained sand. Gravel poorly-graded, fine-grained,
| subrounded to subangular. No odor or staining.
15— Sandy SILT with gravel, moist, brown, stiff. Sand, fine-grained,
[ \trace coarse gravel. No odor or staining. _ .
1 \ Well-graded SAND with gravel, moist, brown, anguiar, dense. orecomposed granitc fock-
No odor or staining.
1 Poorly-graded SAND with silt and gravel, moist, brown,
100 fine-grained with trace rounded coarse-grained sand, dense.
71 Gravel well-graded, subrounded to subangular, up to cobbles.
| No odor or staining.
20—
1 As above, with faint odor, no staining.
100 1 As above, no odor or staining.
SB-3:25 End of boring at 25 feet.
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310 Issaquah, WA 98027




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. SB-4

Page 1 of 2
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/02/2021 06/02/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1166.1 - 35.0 6
Boring Location:  Through Cap Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218771.9 E: 1684716.9 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
Decommissioned with 3/8" Bentonite holeplug with concrete patch in existing
Leavenworth Chelan Washginton asphalt surface.
SAMPLE
2| b LITHOLOGIC Q
o > L DESCRIPTION S COMMENTS
ww bl 2 Q
= > T I z
o o =
s 3| & 8|2 |3 i
< m| W ) o =
w ' [a] -] O] [a B~ (%]
Asphalt Cap
4 Silty GRAVEL with sand, moist, brown, well-graded,
angular, dense. Angular cobbles. No odor or staining.
Hand cleared to 5 ft. below
7 ground surface (bgs).
5_
E 1.6
E 1.8 Engi
ngineered cap 0-14 ft. bgs.
E 1.9
E 1.5
10—
E 1.1
E 2.0
E 0.8
E 1.0
1515 - -
= Well-graded SAND with trace silt and gravel, wet, dark 18
1 grey. Abundant plant material at top 2 feet, roots
throughout section. Gravel well graded, subrounded to
4 subangular. No odor or staining. 27
E 2.8
7 As above, moist. 00 Grus - fragmented boulder.
20 - - - x
SB-4:20.5 Silty GRAVEL with sand, mms@, Fjark brown, poorly-graded, 1721 No
| angular. Roots. No odor or staining.
31.0
7 Boulder.
SB-4:24 E 1847 | No
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310 Issaquah, WA 98027




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. SB-4

Page 2 of 2
SAMPLE
SIgn LITHOLOGIC o COMMENTS
o) Z| = DESCRIPTION 5
w w| = =
- > T I | Z
s 3| & 8|3 |2
< m| W ) o =
(2] 4 o =] O o= (%]
Well-graded SAND with gravel, moist, dark grey, RS
subgrounded to rounded, trace roots. Gravel well-graded, 1024
subround to angular. Strong odor, staining.
4 Poorly-graded SAND with gravel, moist, dark gray, 1121
fine-grained with few coarse-grained subrounded grains,
1 dense. Gravel well-graded, subround to subangular. Strong 106.3| No
odor, staining.
7.2
SB-4:30.5 30 As above, brown, with trace silt. No odor or staining. 12
| Sty SAND with some gravel, moist, Tight brown, ~ T
fine-grained. Gravel well-graded, subround to subangular. B 29 | No
4 No odor or staining. 1
35
| End of boring at 35 feet.
40—
45—
50
55—




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

WELL CONSTRUCTION LOG

WELL NO. SB-5/PZ-4
Page 1 of 2
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/01/2021 06/02/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1166.2 1165.86 35.0 6
Boring Location:  Through Cap Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218737.3 E: 1684646.4 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
. Well PZ-4 installed, with flush-mount monument. WA well ID BMT-402
Leavenworth Chelan Washginton
SAMPLE
2| kb LITHOLOGIC 9|3
o > | DESCRIPTION 318 COMMENTS
w w = ] <
z 3| £ o |3 2|
= | 8| 8% |d|oF|Y
%) g a > O z |z2| &
Asphalt 51T
4 Silty GRAVEL, trace sand, moist, brown, angular, 3 =
well graded, angular to subangular, loose. Clasts =
-4 present up to cobble size. No odor or staining. 4 |1
100 = i Hand cleared to 5 ft. below
1 Al ’ ground surface (bgs).
i f ’
5_
1.8
100 7 Engineered cap 0-14 ft. bgs.
0.6
10—
E 0.0
100
Sandy SILT, moist, black, soft, abundant woody
SB-5:15 15_1__debris. Odor, staining. 34 | No
Silty SAND, some gravel, moist, brown, well-graded,
—dJoose. No odor or staining.
Poorly-graded SAND with some gravel, moist, black,
7 fine-grained, medium-dense. Odor, staining.
100 23.8
1 Well-graded SAND, with trace gravel, moist, grey, 957
subround to subangular, strong odor, staining. 1,248
20— Poorly-graded SAND, moist, grey, fine-grained, loose.
| Strong odor, staining. 827 | No
100
E 1,523
SB-5:24 E 990 | No
Yy ——— ="
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310

Issaquah, WA 98027




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

WELL CONSTRUCTION LOG

WELL NO. SB-5/PZ-4

Page 2 of 2
SAMPLE
=| ~ =
g LITHOLOGIC 91| g
< w o
o >k DESCRIPTION 218 COMMENTS
) <
§ S E o |z
= | 3|& 8128 |5k
%) gl o ) o z |22 | &
\ Well-graded SAND, moist, grey, loose, subrounded. /’ B = .
{Strong odor, staining. __ _ __ _ ________ J
¥Well -graded SAND with gravel, trace silt, moist, 580.1| No
1 \ brown, subround to subangular. Gravel coarse. Odor
100 \no staining. g
SB-5:28 1 Well-graded SAND with silt, trace gravel. Moist, dark ;| 88 | No
| grey, subrounded to subangular. Gravel increasing to
some at bottom of section. Odor, no staining.
30T Poorly-graded SAND with gravel and some sit, .
| fine-grained with some coarse-grained sand,
rounded, dense. Gravel well-graded, subround to
4 subangular. No odor or staining. 1
100
. 16.5 | No
35
| End of boring at 35 feet.
40—
45—
50
55—




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. SB-6

Page 1 of 2
Facility/Project Name: Date Drilling Started: Date Drilling Completed: Project Number:
BNSF Glacier Park East SRI 06/02/2021 06/02/2021 444428
Drilling Firm: Drilling Method: Surface Elev. (ft) TOC Elevation (ft) | Total Depth (ft bgs) | Borehole Dia. (in)
Holocene Dirilling Sonic 1165.6 - 35.0 6
Boring Location:  Through Cap Personnel Drilling Equipment:
Logged By - E.Stata
STATE PLANE N: 218705.6 E: 1684666.3 Driller - C. Thrash Geoprobe 8140 C
Civil Town/City/or Village: | County: State: Borehole Comments:
. Decommissioned with 3/8" Bentonite holeplug with concrete patch in existing
Leavenworth Chelan Washginton asphalt surface.
SAMPLE
g LITHOLOGIC 9 COMMENTS
a & LZL DESCRIPTION —
ww w| £ Q
= > T T ~| Z
s S|k 8|3 |2
< m| w ) o =
w ' [a] -] O] [a B~ (%]
Asphalt e
4 Well-graded GRAVEL with sand and silt, moist, brown, X X
angular, dense. No odor or staining. Y'Y Y
100 Hand cleared to 5 ft. below
7 ground surface (bgs).
5_
100 7 Engineered fill 0-16.5 ft. bgs.
10—
E No
100
15—
1\ Well-graded GRAVEL with sand and trace silt, moist, light
100 grey, fine to medium, subround to subangular. No odor or No
4 \staining.
Poorly-graded SAND with trace gravel, some silt, moist,
17\ dark brown, few coarse grained rounded sand. Gravel well
graded, rounded to angular. No odor or staining. / No
201 Well-graded GRAVEL with sand and some silt, moist, h
| \ grayish brown, subangular to angular, sand adhered to /
\gravel. Mild odor, staining. _ _ _ ___ ___ ______ !
4 Well-graded SAND with gravel and some silt, moist, Boulder od
SB-6:225 | 100 brown, angular. Gravel fine to medium, angular. Mild odor. No | -owernoder
T As above, grey, strong odor, staining._ _ -
Poorly-graded SAND with some gravel, moist, grey. Gravel
1 well-graded, rounded to subangular. Strong odor, staining.
Signature: Firm: TRC Phone 425-395-0010

1180 NW Maple St #310 Issaquah, WA 98027




SOIL BORING WELL CONSTRUCTION LOG BNSF GPE SRI PHASE 2.GPJ 444428 10/01/21

SOIL BORING LOG

BORING NO. SB-6

Page 2 of 2
SAMPLE
=|
S| u LITHOLOGIC Q
o > DESCRIPTION k COMMENTS
w w = =2
= > T I ~| Z
= | 8|y 8|2 |oF| &
%) gl a > O |ak| »
SB6:25 Clayey SAND, moist, brown, poorly graded. Strong odor. SC No
4 Well-graded GRAVEL with sand, moist, grey, well graded,
subrounded to angular. Sand well-graded. Odor, staining.
1 Well-graded GRAVEL with some silt, moist, brown,
100 rounded to subrounded, loose. No odor or staining.
SB-6:28 1 As above, with sand, dense. No
%0 Well-graded SAND with gravel and trace silt, moist, greyish
| brown, well-graded. Gravel well-graded, subround to
subangular. No odor or staining.
100
35
| End of boring at 35 feet.
40—
45—
50—
55—
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ACCOUNT:
TRC - BNSF Region 1

ANALY TICAL REPORT

September 14, 2021

Revised Report

TRC - BNSF Region 1

Sample Delivery Group: 11363323

Samples Received: 06/05/2021

Project Number: 444428

Description: BNSF Leavenworth - Glacier Park East
Report To: Eric Stata

1180 NW Maple St, Ste 310
Issaquah, WA 98027

Entire Report Reviewed By:

Mark W. Beasley
Project Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided,
and as the samples are received.
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
SB-515 11363323-01 Solid Rebela O'Dell 06/01/2115:15 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time B Tc
Total Solids by Method 2540 G-2011 WG1685227 1 06/10/2112:18 06/10/2112:50 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686152 25 06/01/2115:15 06/10/2116:36 BMB Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/01/2115:15 06/11/2103:35 JAH Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686300 1 06/10/2116:26 06/11/2109:27 JDG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688720 1 06/10/2116:26 06/15/21 21:22 CAG Mt. Juliet, TN 4Cn
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM WG1685554 1 06/09/2115:16 06/10/2102:31 AAT Mt. Juliet, TN
5
Collected by Collected date/time Received date/time S
SB-5:24 11363323-02 Solid Rebela O'Dell 06/01/2116:00 06/05/2109:30 -
Method Batch Dilution  Preparation Analysis Analyst Location Qc
date/time date/time >
Total Solids by Method 2540 G-2011 WG1685227 1 06/10/2112:18 06/10/2112:50 CMK Mt. Juliet, TN Gl
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686152 25 06/01/2116:00 06/10/2116:58 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/01/2116:00 06/11/2103:54 JAH Mt. Juliet, TN SAI
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686300 1 06/10/2116:26 06/10/2123:06 JDG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688720 1 06/10/2116:26 06/15/21 21:35 CAG Mt. Juliet, TN 5
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM WG1685554 1 06/09/2115:16 06/10/2102:49 AAT Mt. Juliet, TN Sc
Collected by Collected date/time  Received date/time
SB-5:28 11363323-03 Solid Rebela O'Dell 06/01/2116:30 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685227 1 06/10/2112:18 06/10/2112:50 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686152 25 06/01/2116:30 06/10/2117:20 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 119 06/01/2116:30 06/11/2104:13 JAH Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:28 06/11/2114:20 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/11/2114:20 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM WG1685554 1 06/09/2115:16 06/10/2103:07 AAT Mt. Juliet, TN
Collected by Collected date/time Received date/time
SB-6:22.5 11363323-04 Solid Rebela O'Dell 06/02/2110:15 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685227 1 06/10/2112:18 06/10/2112:50 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686152 255 06/02/2110:15 06/10/2117:42 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/02/2110:15 06/11/2104:32 JAH Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:28 06/11/2114:33 JN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/15/2111:46 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM WG1685554 1 06/09/2115:16 06/10/2103:25 AAT Mt. Juliet, TN
Collected by Collected date/time  Received date/time
SB-6:25 11363323-05 Solid Rebela O'Dell 06/02/2110:09 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685227 1 06/10/2112:18 06/10/2112:50 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687682 500 06/02/2110:09 06/14/2103:09 ADM Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/02/2110:09 06/11/21 04:51 JAH Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/21 21:28 06/11/2114:46 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/15/2111:59 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2100:40 AAT Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

TRC - BNSF Region 1 444428 11363323 09/14/2113:03 3 0of 59



SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
SB-6:28 11363323-06 Solid Rebela O'Dell 06/02/2110:56 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time B Tc
Total Solids by Method 2540 G-2011 WG1685227 1 06/10/2112:18 06/10/2112:50 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686152 25 06/02/2110:56 06/10/2119:45 BMB Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/02/2110:56 06/11/2105:10 JAH Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:28 06/11/2114:59 JN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/21 21:30 06/11/2114:59 CAG Mt. Juliet, TN 4Cﬂ
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2101:00 AAT Mt. Juliet, TN
5
Collected by Collected date/time Received date/time S
SB-4:20.5 11363323-07 Solid Rebela O'Dell 06/02/2113:10 06/05/2109:30 -
Method Batch Dilution  Preparation Analysis Analyst Location Qc
date/time date/time -
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN Gl
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686152 25 06/02/2113:10 06/10/2120:07 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1.09 06/02/2113:10 06/11/2105:29 JAH Mt. Juliet, TN 8A|
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2116:18 IN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/15/2112:50 CLG Mt. Juliet, TN 5
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2105:20 AAT Mt. Juliet, TN Sc
Collected by Collected date/time  Received date/time
SB-4:24 11363323-08 Solid Rebela O'Dell 06/02/2113:18 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686815 500 06/02/2113:18 06/12/2114:40 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/02/2113:18 06/11/2105:48 JAH Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:28 06/11/2115:13 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/15/2112:12 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2101:20 AAT Mt. Juliet, TN
Collected by Collected date/time Received date/time
SB-4:30.5 11363323-09 Solid Rebela O'Dell 06/02/2113:31 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687682 25 06/02/2113:31 06/14/2102:44 ADM Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/02/2113:31 06/11/2106:07 JAH Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:28 06/11/2115:52 JN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/11/2115:52 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2101:40 AAT Mt. Juliet, TN
Collected by Collected date/time  Received date/time
TRIP BLANK L1363323-10 GW Rebela O'Dell 06/02/2100:00 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC/MS) by Method 8260D WG1688024 1 06/14/2121:41 06/14/21 21:41 ADM Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
GWB-1:25 11363323-11 Solid Rebela O'Dell 06/04/2110:25 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686815 25 06/04/2110:25 06/12/2113:11 BMB Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/04/2110:25 06/11/2106:27 JAH Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/21 21:30 06/11/2116:05 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/21 21:30 06/11/2116:05 CAG Mt. Juliet, TN 4Cn
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2102:00 AAT Mt. Juliet, TN
5
Collected by Collected date/time Received date/time S
GWB-1:35 11363323-12 Solid Rebela O'Dell 06/04/2110:30 06/05/2109:30 -
Method Batch Dilution  Preparation Analysis Analyst Location Qc
date/time date/time >
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN Gl
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686815 26.5 06/04/2110:30 06/12/2113:34 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686439 1 06/04/2110:30 06/11/2106:46 JAH Mt. Juliet, TN 8A|
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2117:37 IN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/29/2115:15 CAG Mt. Juliet, TN 5
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2102:20 AAT Mt. Juliet, TN Sc
Collected by Collected date/time  Received date/time
SB-312 11363323-13 Solid Rebela O'Dell 06/03/2114:13 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686815 25 06/03/2114:13 06/12/2113:56 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/03/2114:13 06/11/2102:03 DWR Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1687881 1 06/03/2114:13 06/14/21 06:06 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/13/2111:59 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/29/2114:49 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2102:40 AAT Mt. Juliet, TN
Collected by Collected date/time Received date/time
SB-3:25 11363323-14 Solid Rebela O'Dell 06/03/2114:20 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686815 25 06/03/2114:20 06/12/2114:18 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/03/2114:20 06/11/2102:22 DWR Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1687881 1 06/03/2114:20 06/14/2106:25 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2118:03 JN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/11/2118:03 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2103:00 AAT Mt. Juliet, TN
Collected by Collected date/time  Received date/time
SB-1:6 11363323-15 Solid Rebela O'Dell 06/03/2116:20 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1686815 500 06/03/2116:20 06/12/2115:03 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/03/2116:20 06/11/2102:41 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/21 21:30 06/11/2118:17 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/29/2113:57 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2103:20 AAT Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
SB-112 11363323-16 Solid Rebela O'Dell 06/03/2116:25 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687392 25 06/03/2116:25 06/13/2114:48 JHH Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/03/2116:25 06/11/2103:26 DWR Mt. Juliet, TN Ss
Volatile Organic Compounds (GC/MS) by Method 8260D WG1687881 1 06/03/2116:25 06/14/2106:44 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/21 21:30 06/11/2118:30 N Mt. Juliet, TN 4Cn
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/21 21:30 06/11/2118:30 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/21 03:40 AAT Mt. Juliet, TN B
Sr
Collected by Collected date/time  Received date/time -
SB-1119 11363323-17 Solid Rebela O'Dell 06/03/2116:30 06/05/2109:30 Qc
Method Batch Dilution  Preparation Analysis Analyst Location >
date/time date/time Gl
Total Solids by Method 2540 G-2011 WG1685228 1 06/10/2111:54 06/10/2112:10 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687392 25 06/03/2116:30 06/13/2115:10 JHH Mt. Juliet, TN 8A|
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/03/2116:30 06/11/2104:16 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2118:43 IN Mt. Juliet, TN 5
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/11/2118:43 CAG Mt. Juliet, TN Sc
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2104:00 AAT Mt. Juliet, TN
Collected by Collected date/time  Received date/time
SB-2:8.5 11363323-18 Solid Rebela O'Dell 06/04/2109:59 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685294 1 06/09/2109:11 06/09/2109:23 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687392 25 06/04/2109:59 06/13/2115:32 JHH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/04/2109:59 06/11/2104:35 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2118:56 N Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/11/2118:56 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2104:20 AAT Mt. Juliet, TN
Collected by Collected date/time Received date/time
SB-2:10 L1363323-19 Solid Rebela O'Dell 06/04/2110:08 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685294 1 06/09/2109:11 06/09/2109:23 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687392 25 06/04/2110:08 06/13/2115:54 JHH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/04/2110:08 06/11/21 04:55 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2119:09 JN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/29/2114:23 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2104:40 AAT Mt. Juliet, TN
Collected by Collected date/time  Received date/time
SB-2:22 11363323-20 Solid Rebela O'Dell 06/04/2110:15 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-2011 WG1685294 1 06/09/2109:11 06/09/2109:23 CMK Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1687392 25 06/04/2110:15 06/13/2116:16 JHH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1686512 1 06/04/2110:15 06/11/2105:14 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1686301 1 06/10/2121:30 06/11/2119:22 JN Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1688684 1 06/10/2121:30 06/11/2119:22 CAG Mt. Juliet, TN
Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM WG1685557 1 06/09/2115:49 06/10/2105:00 AAT Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
WASTE COMP 11363323-21 Solid Rebela O'Dell 06/04/2111:00 06/05/2109:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Total Solids by Method 2540 G-201 WG1685294 1 06/09/2109:1 06/09/2109:23 CMK Mt. Juliet, TN
Mercury by Method 7471B WG1685633 1 06/10/2110:00 06/10/2118:14 BMF Mt. Juliet, TN
Metals (ICP) by Method 6010D WG1685700 1 06/14/2115:34 06/16/2114:43 KMG Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME:
TRC - BNSF Region 1 444428 11363323 09/14/2113:03
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CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report. Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis. All Method and Batch Quality Control
are within established criteria except where addressed in this case narrative, a non-conformance form
or properly qualified within the sample results. By my digital signature below, | affirm to the best of my
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the
quality of the data have been identified by the laboratory, and no information or data have been
knowingly withheld that would affect the quality of the data.

Mark W. Beasley

Project Manager

Report Revision History

Ss

Sr

Qc

7
Gl

8
Al

Sc

Level Il Report - Version 1: 06/29/21 21:50
Level Il Report - Version 2: 08/04/2118:56

Project Narrative

Removed extra sample
Add 1-methylnaphthalene and 2-methylnaphthalene
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SB-5:15 SAMPLE RESULTS - 01
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Collected date/time: 06/01/21 15:15 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 90.0 1 06/10/202112:50 WG1685227
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH 28.2 3.13 25 06/10/202116:36 WG1686152
(S) a,a,a-Trifluorotoluene(FID) 100 77.0-120 06/10/202116:36 WG1686152
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene 0.0110 0.00124 1 06/11/202103:35 WG1686439
Toluene 0.0381 0.00621 1 06/11/202103:35 WG1686439
Ethylbenzene 0.161 0.00310 1 06/11/202103:35 WG1686439
Total Xylenes 0.335 0.00807 1 06/11/202103:35 WG1686439
(S) Toluene-d8 106 75.0-131 06/11/202103:35 WG1686439
(S) 4-Bromofiuorobenzene 852 67.0-138 06/11/202103:35 WG1686439
(S) 1,2-Dichloroethane-d4 101 70.0-130 06/11/202103:35 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 38.8 4.44 1 06/11/202109:27 WG1686300
Residual Range Organics (RRO) 72.5 N 1 06/11/202109:27 WG1686300
(S) o-Terpheny! 420 18.0-148 06/11/202109:27 WG1686300
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 349 4.44 1 06/15/202121:22 WG1688720
Residual Range Organics (RRO) 35.7 1 1 06/15/202121:22 WG1688720
(S) o-Terpheny! 49.5 18.0-148 06/15/202121:22 WG1688720
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene 0.156 0.0222 1 06/10/2021 02:31 WG1685554
1-Methylnaphthalene 0.0988 0.0222 1 06/10/2021 02:31 WG1685554
2-Methylnaphthalene 0.321 0.0222 1 06/10/2021 02:31 WG1685554
(S) p-Terphenyl-d14 108 23.0-120 06/10/202102:31 WG1685554
(S) Nitrobenzene-d5 932 14.0-149 06/10/202102:31 WG1685554
(S) 2-Fluorobipheny! 81.3 34.0-125 06/10/202102:31 WG1685554
ACCOUNT: PROJECT: SDG:
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Collected date/time: 06/01/2116:00 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 80.6 1 06/10/202112:50 WG1685227
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH 69.7 3.86 25 06/10/202116:58 WG1686152
(S) a,a,a-Trifluorotoluene(FID) 100 77.0-120 06/10/202116:58 WG1686152
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00149 1 06/11/202103:54 WG1686439
Toluene ND 0.00746 1 06/11/202103:54 WG1686439
Ethylbenzene 0.419 0.00373 1 06/11/202103:54 WG1686439
Total Xylenes 0.579 0.00969 1 06/11/202103:54 WG1686439
(S) Toluene-d8 106 75.0-131 06/11/202103:54 WG1686439
(S) 4-Bromofiuorobenzene 87.8 67.0-138 06/11/202103:54 WG1686439
(S) 1,2-Dichloroethane-d4 105 70.0-130 06/11/202103:54 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 7.8 4.96 1 06/10/2021 23:06 WG1686300
Residual Range Organics (RRO) ND 12.4 1 06/10/2021 23:06 WG1686300
(S) o-Terpheny! 482 18.0-148 06/10/202123:06 WG1686300
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 87.4 4.96 1 06/15/2021 21:35 WG1688720
Residual Range Organics (RRO) ND 124 1 06/15/2021 21:35 WG1688720
(S) o-Terpheny! 60.5 18.0-148 06/15/202121:35 WG1688720
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene 0.107 0.0248 1 06/10/202102:49 WG1685554
1-Methylnaphthalene 0.0532 0.0248 1 06/10/202102:49 WG1685554
2-Methylnaphthalene 0.103 0.0248 1 06/10/202102:49 WG1685554
(S) p-Terphenyl-d14 73.9 23.0-120 06/10/202102:49 WG1685554
(S) Nitrobenzene-d5 75.1 14.0-149 06/10/202102:49 WG1685554
(S) 2-Fluorobipheny! 582 34.0-125 06/10/202102:49 WG1685554
ACCOUNT: PROJECT: SDG:
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Collected date/time: 06/01/2116:30 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 923 1 06/10/202112:50 WG1685227
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH 7.20 2.95 25 06/10/202117:20 WG1686152
(S) a,a,a-Trifluorotoluene(FID) 974 77.0-120 06/10/202117:20 WG1686152
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00137 119 06/11/202104:13 WG1686439
Toluene ND 0.00686 119 06/11/2021 04:13 WG1686439
Ethylbenzene 0.0161 0.00343 119 06/11/202104:13 WG1686439
Total Xylenes 0.0208 0.00893 119 06/11/2021 04:13 WG1686439
(S) Toluene-d8 104 75.0-131 06/11/202104:13 WG1686439
(S) 4-Bromofiuorobenzene 87.6 67.0-138 06/11/202104:13 WG1686439
(S) 1,2-Dichloroethane-d4 96.9 70.0-130 06/11/202104:13 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 433 1 06/11/202114:20 WG1686301
Residual Range Organics (RRO) ND 10.8 1 06/11/202114:20 WG1686301
(S) o-Terpheny! 329 18.0-148 06/11/202114:20 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 433 1 06/117202114:20 WG1688684
Residual Range Organics (RRO) ND 10.8 1 06/117202114:20 WG1688684
(S) o-Terpheny! 329 18.0-148 06/11/202114:20 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0217 1 06/10/202103:07 WG1685554
1-Methylnaphthalene ND 0.0217 1 06/10/202103:07 WG1685554
2-Methylnaphthalene ND 0.0217 1 06/10/202103:07 WG1685554
(S) p-Terphenyl-d14 m 23.0-120 06/10/2021 03:07 WG1685554
(S) Nitrobenzene-d5 95.7 14.0-149 06/10/202103:07 WG1685554
(S) 2-Fluorobipheny! 80.4 34.0-125 06/10/2021 03:07 WG1685554
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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Collected date/time: 06/02/2110:15 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 925 1 06/10/202112:50 WG1685227
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH 54.3 2.96 255 06/10/202117:42 WG1686152
(S) a,a,a-Trifluorotoluene(FID) 98.1 77.0-120 06/10/202117:42 WG1686152
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00117 1 06/11/202104:32 WG1686439
Toluene ND 0.00586 1 06/11/2021 04:32 WG1686439
Ethylbenzene 0.0104 0.00293 1 06/11/202104:32 WG1686439
Total Xylenes ND 0.00762 1 06/11/2021 04:32 WG1686439
(S) Toluene-d8 107 75.0-131 06/11/202104:32 WG1686439
(S) 4-Bromofiuorobenzene 99.9 67.0-138 06/11/202104:32 WG1686439
(S) 1,2-Dichloroethane-d4 95.8 70.0-130 06/11/202104:32 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 251 432 1 06/11/202114:33 WG1686301
Residual Range Organics (RRO) 60.4 10.8 1 06/11/202114:33 WG1686301
(S) o-Terpheny! 43.7 18.0-148 06/11/202114:33 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 254 432 1 06/15/202111:46 WG1688684
Residual Range Organics (RRO) 63.1 10.8 1 06/15/202111:46 WG1688684
(S) o-Terpheny! 50.2 18.0-148 06/15/202111:46 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0216 1 06/10/202103:25 WG1685554
1-Methylnaphthalene 0.0598 0.0216 1 06/10/202103:25 WG1685554
2-Methylnaphthalene ND 0.0216 1 06/10/202103:25 WG1685554
(S) p-Terphenyl-d14 m 23.0-120 06/10/202103:25 WG1685554
(S) Nitrobenzene-d5 123 14.0-149 06/10/202103:25 WG1685554
(S) 2-Fluorobipheny! 84.1 34.0-125 06/10/202103:25 WG1685554
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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Collected date/time: 06/02/2110:09 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 714 1 06/10/202112:50 WG1685227
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH 2820 833 500 06/14/202103:09 WG1687682
(S) a,a,a-Trifluorotoluene(FID) 90.3 77.0-120 06/14/202103:09 WG1687682
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00164 1 06/11/2021 04:51 WG1686439
Toluene 0.0136 0.00819 1 06/11/2021 04:51 WG1686439
Ethylbenzene 141 0.00410 1 06/11/2021 04:51 WG1686439
Total Xylenes 0.154 0.0107 1 06/11/2021 04:51 WG1686439
(S) Toluene-d8 717 J2 75.0-131 06/11/2021 04:51 WG1686439
(S) 4-Bromofiuorobenzene 18 67.0-138 06/11/2021 04:51 WG1686439
(S) 1,2-Dichloroethane-d4 124 70.0-130 06/11/2021 04:51 WG1686439
Sample Narrative:
11363323-05 WG1686439: Surrogate failure due to matrix interference.
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 453 5.17 1 06/11/202114:46 WG1686301
Residual Range Organics (RRO) ND 12.9 1 06/11/202114:46 WG1686301
(S) o-Terpheny! 46.7 18.0-148 06/11/202114:46 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 434 5.17 1 06/15/202111:59 WG1688684
Residual Range Organics (RRO) ND 12.9 1 06/15/202111:59 WG1688684
(S) o-Terpheny! 517 18.0-148 06/15/202111:59 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Naphthalene 04177 0.0258 1 06/10/202100:40 WG1685557
1-Methylnaphthalene 0.305 0.0258 1 06/10/202100:40 WG1685557
2-Methylnaphthalene 0.262 0.0258 1 06/10/202100:40 WG1685557
(S) p-Terphenyl-d14 95.9 23.0-120 06/10/2021 00:40 WG1685557
(S) Nitrobenzene-d5 0.000 J2 14.0-149 06/10/2021 00:40 WG1685557
(S) 2-Fluorobipheny! 66.3 34.0-125 06/10/2021 00:40 WG1685557
Sample Narrative:
11363323-05 WG1685557: Surrogate failure due to matrix interference
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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Collected date/time: 06/02/2110:56 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 96.5 1 06/10/202112:50 WG1685227
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 2.70 25 06/10/202119:45 WG1686152
(S) a,a,a-Trifluorotoluene(FID) 97.9 77.0-120 06/10/202119:45 WG1686152
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00107 1 06/11/202105:10 WG1686439
Toluene ND 0.00537 1 06/11/2021 05:10 WG1686439
Ethylbenzene 0.00370 0.00269 1 06/11/202105:10 WG1686439
Total Xylenes ND 0.00698 1 06/11/2021 05:10 WG1686439
(S) Toluene-d8 105 75.0-131 06/11/202105:10 WG1686439
(S) 4-Bromofiuorobenzene 811 67.0-138 06/11/202105:10 WG1686439
(S) 1,2-Dichloroethane-d4 102 70.0-130 06/11/202105:10 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 414 1 06/11/202114:59 WG1686301
Residual Range Organics (RRO) ND 10.4 1 06/11/202114:59 WG1686301
(S) o-Terpheny! 37.2 18.0-148 06/11/202114:59 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 414 1 06/11/202114:59 WG1688684
Residual Range Organics (RRO) ND 10.4 1 06/117202114:59 WG1688684
(S) o-Terpheny! 37.2 18.0-148 06/11/202114:59 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0207 1 06/10/202101:00 WG1685557
1-Methylnaphthalene ND 0.0207 1 06/10/2021 01:00 WG1685557
2-Methylnaphthalene ND 0.0207 1 06/10/202101:00 WG1685557
(S) p-Terphenyl-d14 115 23.0-120 06/10/2021 01:00 WG1685557
(S) Nitrobenzene-d5 70.5 14.0-149 06/10/2021 01:00 WG1685557
(S) 2-Fluorobipheny! 77.2 34.0-125 06/10/2021 01:00 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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Collected date/time: 06/02/21 13:10 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 90.2 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH ND 3.10 25 06/10/202120:07 WG1686152
(S) a,a,a-Trifluorotoluene(FID) 97.9 77.0-120 06/10/2021 20:07 WG1686152
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00132 1.09 06/11/202105:29 WG1686439
Toluene ND 0.00658 1.09 06/11/202105:29 WG1686439
Ethylbenzene ND 0.00330 1.09 06/11/202105:29 WG1686439
Total Xylenes ND 0.00855 1.09 06/11/202105:29 WG1686439
(S) Toluene-d8 102 75.0-131 06/11/202105:29 WG1686439
(S) 4-Bromofiuorobenzene 88.4 67.0-138 06/11/202105:29 WG1686439
(S) 1,2-Dichloroethane-d4 109 70.0-130 06/11/202105:29 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 217 443 1 06/11/202116:18 WG1686301
Residual Range Organics (RRO) 84.5 N 1 06/11/202116:18 WG1686301
(S) o-Terpheny! 30.6 18.0-148 06/11/202116:18 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 20.6 443 1 06/15/202112:50 WG1688684
Residual Range Organics (RRO) 87.3 1 1 06/15/202112:50 WG1688684
(S) o-Terpheny! 28.0 18.0-148 06/15/202112:50 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0222 1 06/10/202105:20 WG1685557
1-Methylnaphthalene ND 0.0222 1 06/10/202105:20 WG1685557
2-Methylnaphthalene ND 0.0222 1 06/10/202105:20 WG1685557
(S) p-Terphenyl-d14 101 23.0-120 06/10/2021 05:20 WG1685557
(S) Nitrobenzene-d5 62.4 14.0-149 06/10/2021 05:20 WG1685557
(S) 2-Fluorobipheny! 72.6 34.0-125 06/10/2021 05:20 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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Collected date/time: 06/02/21 13:18 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 88.6 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH 936 64.7 500 06/12/202114:40 WG1686815
(S) a,a,a-Trifluorotoluene(FID) 94.7 77.0-120 06/12/202114:40 WG1686815
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00129 1 06/11/202105:48 WG1686439
Toluene ND 0.00645 1 06/11/202105:48 WG1686439
Ethylbenzene 197 0.00323 1 06/11/202105:48 WG1686439
Total Xylenes 2.47 0.00839 1 06/11/202105:48 WG1686439
(S) Toluene-d8 143 A 75.0-131 06/11/202105:48 WG1686439
(S) 4-Bromofiuorobenzene 428 J 67.0-138 06/11/202105:48 WG1686439
(S) 1,2-Dichloroethane-d4 18 70.0-130 06/11/202105:48 WG1686439
Sample Narrative:
11363323-08 WG1686439: Surrogate failure due to matrix interference.
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 186 J3J5 452 1 06/11/202115:13 WG1686301
Residual Range Organics (RRO) 18.6 n3 1 06/11/202115:13 WG1686301
(S) o-Terpheny! 415 18.0-148 06/11/202115:13 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 180 J3J5 452 1 06/15/202112:12 WG1688684
Residual Range Organics (RRO) 14.8 13 1 06/15/202112:12 WG1688684
(S) o-Terpheny! 412 18.0-148 06/15/202112:12 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Naphthalene 0.124 0.0226 1 06/10/202101:20 WG1685557
1-Methylnaphthalene 0.217 0.0226 1 06/10/202101:20 WG1685557
2-Methylnaphthalene ND 0.0226 1 06/10/202101:20 WG1685557
(S) p-Terphenyl-d14 103 23.0-120 06/10/2021 01:20 WG1685557
(S) Nitrobenzene-d5 0.000 J2 14.0-149 06/10/202101:20 WG1685557
(S) 2-Fluorobipheny! 66.2 34.0-125 06/10/2021 01:20 WG1685557
Sample Narrative:
11363323-08 WG1685557: Surrogate failure due to matrix interference
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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Collected date/time: 06/02/21 13:31 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 933 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH 20.3 2.91 25 06/14/202102:44 WG1687682
(S) a,a,a-Trifluorotoluene(FID) 90.5 77.0-120 06/14/202102:44 WG1687682
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00116 1 06/11/202106:07 WG1686439
Toluene ND 0.00582 1 06/11/2021 06:07 WG1686439
Ethylbenzene ND 0.00291 1 06/11/202106:07 WG1686439
Total Xylenes ND 0.00757 1 06/11/202106:07 WG1686439
(S) Toluene-d8 95.9 75.0-131 06/11/202106:07 WG1686439
(S) 4-Bromofiuorobenzene 90.8 67.0-138 06/11/2021 06:07 WG1686439
(S) 1,2-Dichloroethane-d4 99.3 70.0-130 06/11/202106:07 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 4.29 1 06/11/202115:52 WG1686301
Residual Range Organics (RRO) ND 10.7 1 06/11/202115:52 WG1686301
(S) o-Terpheny! 474 18.0-148 06/11/202115:52 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 4.29 1 06/117202115:52 WG1688684
Residual Range Organics (RRO) ND 10.7 1 06/117202115:52 WG1688684
(S) o-Terpheny! 474 18.0-148 06/11/202115:52 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0214 1 06/10/2021 01:40 WG1685557
1-Methylnaphthalene ND 0.0214 1 06/10/2021 01:40 WG1685557
2-Methylnaphthalene ND 0.0214 1 06/10/2021 01:40 WG1685557
(S) p-Terphenyl-d14 107 23.0-120 06/10/2021 01:40 WG1685557
(S) Nitrobenzene-d5 64.5 14.0-149 06/10/2021 01:40 WG1685557
(S) 2-Fluorobipheny! 73.8 34.0-125 06/10/2021 01:40 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323




TRIP BLANK

Collected date/time: 06/02/21 00:00

Volatile Organic Compounds (GC/MS) by Method 8260D

SAMPLE RESULTS - 10

L1363323

Analyte

Acetone

Acrolein

Acrylonitrile

Benzene
Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,1-Dichloropropene
1,3-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
2,2-Dichloropropane
Di-isopropyl ether
Ethylbenzene
Hexachloro-1,3-butadiene
Isopropylbenzene
p-Isopropyltoluene
2-Butanone (MEK)
Methylene Chloride
4-Methyl-2-pentanone (MIBK)
Methyl tert-butyl ether
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane

ACCOUNT:

Result
ug/l
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

TRC - BNSF Region 1

Qualifier

RDL
ug/l
50.0
50.0
10.0
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
2.50
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
10.0
5.00
10.0
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

Dilution

PROJECT:
444428

Analysis

date /time
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41

SDG:
11363323

Batch

WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
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TRIP BLANK

Collected date/time: 06/02/21 00

Volatile Organic Compounds (GC/MS) by Method 8260D

:00

SAMPLE RESULTS - 10

L1363323

Analyte
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylenes, Total

(S) Toluene-d8

(S) 4-Bromofluorobenzene

(S) 1.2-Dichloroethane-d4

ACCOUNT:
TRC - BNSF Region 1

Result Qualifier
ug/l
ND
ND
ND
ND
ND
ND
ND
ND
102
101
103

RDL
ug/l
1.00
1.00
5.00
2.50
1.00
1.00
1.00
3.00

Dilution

80.0-120
77.0-126
70.0-130

PROJECT:
444428

Analysis

date / time
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/2021 21:41
06/14/202121:41
06/14/2021 21:41
06/14/202121:41

SDG:
11363323

Batch

WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024
WG1688024

DATE/TIME:
09/14/2113:03

’/‘Tc
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8
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GWB-1:25 SAMPLE RESULTS - 11

JTC

Ss

Cn

8
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Collected date/time: 06/04/2110:25 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 923 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 2.97 25 06/12/202113:11 WG1686815
(S) a,a,a-Trifluorotoluene(FID) 911 77.0-120 06/12/202113:11 WG1686815
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00117 1 06/11/202106:27 WG1686439
Toluene ND 0.00583 1 06/11/202106:27 WG1686439
Ethylbenzene ND 0.00292 1 06/11/202106:27 WG1686439
Total Xylenes ND 0.00758 1 06/11/202106:27 WG1686439
(S) Toluene-d8 102 75.0-131 06/11/202106:27 WG1686439
(S) 4-Bromofiuorobenzene 88.9 67.0-138 06/11/202106:27 WG1686439
(S) 1,2-Dichloroethane-d4 109 70.0-130 06/11/202106:27 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 433 1 06/11/202116:05 WG1686301
Residual Range Organics (RRO) ND 10.8 1 06/11/202116:05 WG1686301
(S) o-Terpheny! 4.2 18.0-148 06/11/202116:05 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 433 1 06/117202116:05 WG1688684
Residual Range Organics (RRO) ND 10.8 1 06/117202116:05 WG1688684
(S) o-Terpheny! 4.2 18.0-148 06/11/202116:05 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0217 1 06/10/202102:00 WG1685557
1-Methylnaphthalene ND 0.0217 1 06/10/202102:00 WG1685557
2-Methylnaphthalene ND 0.0217 1 06/10/202102:00 WG1685557
(S) p-Terphenyl-d14 13 23.0-120 06/10/2021 02:00 WG1685557
(S) Nitrobenzene-d5 69.2 14.0-149 06/10/202102:00 WG1685557
(S) 2-Fluorobipheny! 74.9 34.0-125 06/10/2021 02:00 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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GWB-1:35 SAMPLE RESULTS - 12

JTC
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Collected date/time: 06/04/2110:30 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 935 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH ND 3.01 26.5 06/12/202113:34 WG1686815
(S) a,a,a-Trifluorotoluene(FID) 90.6 77.0-120 06/12/202113:34 WG1686815
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00114 1 06/11/202106:46 WG1686439
Toluene ND 0.00572 1 06/11/2021 06:46 WG1686439
Ethylbenzene ND 0.00286 1 06/11/202106:46 WG1686439
Total Xylenes ND 0.00744 1 06/11/2021 06:46 WG1686439
(S) Toluene-d8 103 75.0-131 06/11/2021 06:46 WG1686439
(S) 4-Bromofiuorobenzene 90.2 67.0-138 06/11/2021 06:46 WG1686439
(S) 1,2-Dichloroethane-d4 102 70.0-130 06/11/2021 06:46 WG1686439
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 13.9 4.28 1 06/11/202117:37 WG1686301
Residual Range Organics (RRO) 59.2 10.7 1 06/11/202117:37 WG1686301
(S) o-Terpheny! 36.9 18.0-148 06/11/202117:37 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 10.2 4.28 1 06/29/202115:15 WG1688684
Residual Range Organics (RRO) 46.3 10.7 1 06/29/202115:15 WG1688684
(S) o-Terpheny! 312 18.0-148 06/29/202115:15 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0214 1 06/10/202102:20 WG1685557
1-Methylnaphthalene ND 0.0214 1 06/10/202102:20 WG1685557
2-Methylnaphthalene ND 0.0214 1 06/10/202102:20 WG1685557
(S) p-Terphenyl-d14 109 23.0-120 06/10/202102:20 WG1685557
(S) Nitrobenzene-d5 712 14.0-149 06/10/202102:20 WG1685557
(S) 2-Fluorobipheny! 78.3 34.0-125 06/10/202102:20 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323




SB-3:12 SAMPLE RESULTS - 13

Collected date/time: 06/03/21 14:13 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 90.7 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 3.08 25 06/12/202113:56 WG1686815
(S) a,a,a-Trifluorotoluene(FID) 90.8 77.0-120 06/12/202113:56 WG1686815
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Benzene ND 0.00123 1 06/11/202102:03 WG1686512
Toluene ND 0.00616 1 06/11/202102:03 WG1686512
Ethylbenzene ND 0.00308 1 06/14/2021 06:06 WG1687881
Total Xylenes ND 0.00801 1 06/14/2021 06:06 WG1687881
(S) Toluene-d8 m 75.0-131 06/11/202102:03 WG1686512
(S) Toluene-d8 106 75.0-131 06/14/202106:06 WG1687881
(S) 4-Bromofiuorobenzene 103 67.0-138 06/11/202102:03 WG1686512
(S) 4-Bromofiuorobenzene 97.2 67.0-138 06/14/202106:06 WG1687881
(S) 1,2-Dichloroethane-d4 93.3 70.0-130 06/11/202102:03 WG1686512
(S) 1,2-Dichloroethane-d4 90.9 70.0-130 06/14/202106:06 WG1687881
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) 475 4.4 1 06/13/202111:59 WG1686301
Residual Range Organics (RRO) 16.5 1.0 1 06/13/202111:59 WG1686301
(S) o-Terpheny! 43.8 18.0-148 06/13/202111:59 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 4.4 1 06/29/202114:49 WG1688684
Residual Range Organics (RRO) ND 1.0 1 06/29/202114:49 WG1688684
(S) o-Terpheny! 25.6 18.0-148 06/29/202114:49 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Naphthalene ND 0.0221 1 06/10/202102:40 WG1685557
1-Methylnaphthalene ND 0.0221 1 06/10/202102:40 WG1685557
2-Methylnaphthalene ND 0.0221 1 06/10/202102:40 WG1685557
(S) p-Terphenyl-d14 107 23.0-120 06/10/202102:40 WG1685557
(S) Nitrobenzene-d5 67.5 14.0-149 06/10/202102:40 WG1685557
(S) 2-Fluorobipheny! 72.6 34.0-125 06/10/202102:40 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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SB-3:25 SAMPLE RESULTS - 14

Collected date/time: 06/03/21 14:20 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 923 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 2.99 25 06/12/202114:18 WG1686815
(S) a,a,a-Trifluorotoluene(FID) 90.1 77.0-120 06/12/202114:18 WG1686815
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Benzene ND 0.00120 1 06/11/202102:22 WG1686512
Toluene ND 0.00598 1 06/11/202102:22 WG1686512
Ethylbenzene ND 0.00299 1 06/14/202106:25 WG1687881
Total Xylenes ND 0.00777 1 06/14/202106:25 WG1687881
(S) Toluene-d8 110 75.0-131 06/11/202102:22 WG1686512
(S) Toluene-d8 106 75.0-131 06/14/202106:25 WG1687881
(S) 4-Bromofiuorobenzene 109 67.0-138 06/11/202102:22 WG1686512
(S) 4-Bromofiuorobenzene 99.7 67.0-138 06/14/202106:25 WG1687881
(S) 1,2-Dichloroethane-d4 95.9 70.0-130 06/11/202102:22 WG1686512
(S) 1,2-Dichloroethane-d4 914 70.0-130 06/14/202106:25 WG1687881
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 434 1 06/11/202118:03 WG1686301
Residual Range Organics (RRO) ND 10.8 1 06/11/202118:03 WG1686301
(S) o-Terpheny! 33.7 18.0-148 06/11/202118:03 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 4.34 1 06/11/202118:03 WG1688684
Residual Range Organics (RRO) ND 10.8 1 06/11/202118:03 WG1688684
(S) o-Terpheny! 33.7 18.0-148 06/11/202118:03 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Naphthalene ND 0.0217 1 06/10/202103:00 WG1685557
1-Methylnaphthalene ND 0.0217 1 06/10/202103:00 WG1685557
2-Methylnaphthalene ND 0.0217 1 06/10/202103:00 WG1685557
(S) p-Terphenyl-d14 108 23.0-120 06/10/2021 03:00 WG1685557
(S) Nitrobenzene-d5 61.5 14.0-149 06/10/2021 03:00 WG1685557
(S) 2-Fluorobipheny! 714 34.0-125 06/10/2021 03:00 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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SB-1:6 SAMPLE RESULTS - 15

JTC

Ss

Cn

8
Al

Sc

Collected date/time: 06/03/2116:20 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 69.7 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH 190 97.3 500 06/12/202115:03 WG1686815
(S) a,a,a-Trifluorotoluene(FID) 922 77.0-120 06/12/202115:03 WG1686815
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00195 1 06/11/202102:41 WG1686512
Toluene ND 0.00973 1 06/11/2021 02:41 WG1686512
Ethylbenzene ND 0.00486 1 06/11/202102:41 WG1686512
Total Xylenes 0.247 0.0126 1 06/11/2021 02:41 WG1686512
(S) Toluene-d8 126 75.0-131 06/11/202102:41 WG1686512
(S) 4-Bromofiuorobenzene 143 J 67.0-138 06/11/202102:41 WG1686512
(S) 1,2-Dichloroethane-d4 95.5 70.0-130 06/11/202102:41 WG1686512
Sample Narrative:
11363323-15 WG1686512: Surrogate failure due to matrix interference
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 93.0 5.74 1 06/11/202118:17 WG1686301
Residual Range Organics (RRO) ND 14.4 1 06/11/202118:17 WG1686301
(S) o-Terpheny! 44.9 18.0-148 06/11/202118:17 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 741 5.74 1 06/29/202113:57 WG1688684
Residual Range Organics (RRO) ND 14.4 1 06/29/202113:57 WG1688684
(S) o-Terpheny! 39.2 18.0-148 06/29/202113:57 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene 0.0879 0.0287 1 06/10/202103:20 WG1685557
1-Methylnaphthalene 0.0403 0.0287 1 06/10/202103:20 WG1685557
2-Methylnaphthalene 0.0508 0.0287 1 06/10/202103:20 WG1685557
(S) p-Terphenyl-d14 86.7 23.0-120 06/10/202103:20 WG1685557
(S) Nitrobenzene-d5 70.5 14.0-149 06/10/202103:20 WG1685557
(S) 2-Fluorobipheny! 65.2 34.0-125 06/10/202103:20 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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SB-1:12 SAMPLE RESULTS - 16

Collected date/time: 06/03/2116:25 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 92.7 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 2.90 25 06/13/202114:48 WG1687392
(S) a,a,a-Trifluorotoluene(FID) 93.5 77.0-120 06/13/202114:48 WG1687392
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Benzene ND 0.00116 1 06/11/202103:26 WG1686512
Toluene ND 0.00580 1 06/11/202103:26 WG1686512
Ethylbenzene 0.0144 0.00290 1 06/14/202106:44 WG1687881
Total Xylenes 0.00935 0.00754 1 06/14/2021 06:44 WG1687881
(S) Toluene-d8 114 75.0-131 06/11/202103:26 WG1686512
(S) Toluene-d8 106 75.0-131 06/14/202106:44 WG1687881
(S) 4-Bromofiuorobenzene 110 67.0-138 06/11/202103:26 WG1686512
(S) 4-Bromofiuorobenzene 94.1 67.0-138 06/14/202106:44 WG1687881
(S) 1,2-Dichloroethane-d4 9.1 70.0-130 06/11/202103:26 WG1686512
(S) 1,2-Dichloroethane-d4 87.6 70.0-130 06/14/202106:44 WG1687881
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 432 1 06/11/202118:30 WG1686301
Residual Range Organics (RRO) ND 10.8 1 06/11/202118:30 WG1686301
(S) o-Terpheny! 45.3 18.0-148 06/11/202118:30 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 432 1 06/11/202118:30 WG1688684
Residual Range Organics (RRO) ND 10.8 1 06/117202118:30 WG1688684
(S) o-Terpheny! 45.3 18.0-148 06/11/202118:30 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Naphthalene ND 0.0216 1 06/10/202103:40 WG1685557
1-Methylnaphthalene ND 0.0216 1 06/10/202103:40 WG1685557
2-Methylnaphthalene ND 0.0216 1 06/10/202103:40 WG1685557
(S) p-Terphenyl-d14 115 23.0-120 06/10/202103:40 WG1685557
(S) Nitrobenzene-d5 70.3 14.0-149 06/10/202103:40 WG1685557
(S) 2-Fluorobipheny! 78.5 34.0-125 06/10/202103:40 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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SB-1:19 SAMPLE RESULTS - 17
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Collected date/time: 06/03/2116:30 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 924 1 06/10/202112:10 WG1685228
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 2.96 25 06/13/202115:10 WG1687392
(S) a,a,a-Trifluorotoluene(FID) 92.7 77.0-120 06/13/202115:10 WG1687392
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00119 1 06/11/2021 04:16 WG1686512
Toluene ND 0.00593 1 06/11/2021 04:16 WG1686512
Ethylbenzene ND 0.00296 1 06/11/2021 04:16 WG1686512
Total Xylenes ND 0.00771 1 06/11/2021 04:16 WG1686512
(S) Toluene-d8 13 75.0-131 06/11/202104:16 WG1686512
(S) 4-Bromofiuorobenzene 12 67.0-138 06/11/202104:16 WG1686512
(S) 1,2-Dichloroethane-d4 94.0 70.0-130 06/11/202104:16 WG1686512
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 433 1 06/11/202118:43 WG1686301
Residual Range Organics (RRO) ND 10.8 1 06/11/202118:43 WG1686301
(S) o-Terpheny! 517 18.0-148 06/11/202118:43 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) ND 433 1 06/11/202118:43 WG1688684
Residual Range Organics (RRO) ND 10.8 1 06/117202118:43 WG1688684
(S) o-Terpheny! 517 18.0-148 06/11/202118:43 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0216 1 06/10/2021 04:00 WG1685557
1-Methylnaphthalene ND 0.0216 1 06/10/2021 04:00 WG1685557
2-Methylnaphthalene ND 0.0216 1 06/10/2021 04:00 WG1685557
(S) p-Terphenyl-d14 107 23.0-120 06/10/2021 04:00 WG1685557
(S) Nitrobenzene-d5 68.1 14.0-149 06/10/2021 04:00 WG1685557
(S) 2-Fluorobipheny! 72.4 34.0-125 06/10/2021 04:00 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323




SB-2:8.5 SAMPLE RESULTS - 18

Collected date/time: 06/04/21 09:59 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time :
Total Solids 923 1 06/09/202109:23 WG1685294 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time 4Cn
Gasoline Range Organics-NWTPH ND 2.95 25 06/13/202115:32 WG1687392
(S) a,a,a-Trifluorotoluene(FID) 93.5 77.0-120 06/13/202115:32 WG1687392

Volatile Organic Compounds (GC/MS) by Method 8260D

Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch ’ Qc
Analyte mg/kg mg/kg date / time
Benzene ND 0.00118 1 06/11/202104:35 WG1686512 7 Gl
Toluene ND 0.00591 1 06/11/2021 04:35 WG1686512
Ethylbenzene ND 0.00295 1 06/11/202104:35 WG1686512 5
Total Xylenes ND 0.00768 1 06/11/2021 04:35 WG1686512 Al
(S) Toluene-d8 13 75.0-131 06/11/202104:35 WG1686512
(S) 4-Bromofiuorobenzene m 67.0-138 06/11/202104:35 WG1686512 9 Sc
(S) 1,2-Dichloroethane-d4 97.7 70.0-130 06/11/202104:35 WG1686512

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT

Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 434 1 06/11/202118:56 WG1686301
Residual Range Organics (RRO) ND 10.8 1 06/11/202118:56 WG1686301
(S) o-Terpheny! 326 18.0-148 06/11/202118:56 WG1686301

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT

Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 434 1 06/11/202118:56 WG1688684
Residual Range Organics (RRO) ND 10.8 1 06/11/202118:56 WG16838684
(S) o-Terpheny! 326 18.0-148 06/11/202118:56 WG1688684

Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM

Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch

Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0217 1 06/10/202104:20 WG1685557
1-Methylnaphthalene ND 0.0217 1 06/10/202104:20 WG1685557
2-Methylnaphthalene ND 0.0217 1 06/10/202104:20 WG1685557

(S) p-Terphenyl-d14 116 23.0-120 06/10/2021 04:20 WG1685557

(S) Nitrobenzene-d5 68.6 14.0-149 06/10/202104:20 WG1685557

(S) 2-Fluorobipheny! 76.9 34.0-125 06/10/2021 04:20 WG1685557

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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SB-2:10

Collected date/time: 06/04/2110:08

Total Solids by Method 2540 G-2011

SAMPLE RESULTS - 19

L1363323

JTC

Ss

Cn

8
Al

Sc

Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 939 1 06/09/202109:23 WG1685294
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Gasoline Range Organics-NWTPH 166 2.86 25 06/13/202115:54 WG1687392
(S) a,a,a-Trifluorotoluene(FID) 921 77.0-120 06/13/202115:54 WG1687392
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00114 1 06/11/2021 04:55 WG1686512
Toluene ND 0.00572 1 06/11/2021 04:55 WG1686512
Ethylbenzene 0.00719 0.00286 1 06/11/2021 04:55 WG1686512
Total Xylenes ND 0.00744 1 06/11/2021 04:55 WG1686512
(S) Toluene-d8 125 75.0-131 06/11/202104:55 WG1686512
(S) 4-Bromofiuorobenzene 183 J 67.0-138 06/11/2021 04:55 WG1686512
(S) 1,2-Dichloroethane-d4 102 70.0-130 06/11/202104:55 WG1686512
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) 109 4.26 1 06/11/202119:09 WG1686301
Residual Range Organics (RRO) ND 10.6 1 06/117202119:09 WG1686301
(S) o-Terpheny! 44.6 18.0-148 06/11/202119:09 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Diesel Range Organics (DRO) 74.8 4.26 1 06/29/202114:23 WG1688684
Residual Range Organics (RRO) ND 10.6 1 06/29/202114:23 WG16838684
(S) o-Terpheny! 26.7 18.0-148 06/29/202114:23 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene 0.0407 0.0213 1 06/10/2021 04:40 WG1685557
1-Methylnaphthalene ND 0.0213 1 06/10/2021 04:40 WG1685557
2-Methylnaphthalene ND 0.0213 1 06/10/2021 04:40 WG1685557
(S) p-Terphenyl-d14 114 23.0-120 06/10/2021 04:40 WG1685557
(S) Nitrobenzene-d5 392 A 14.0-149 06/10/2021 04:40 WG1685557
(S) 2-Fluorobipheny! 717 34.0-125 06/10/2021 04:40 WG1685557
Sample Narrative:
11363323-19 WG1685557: Surrogate failure due to matrix interference
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323
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SB-2:22 SAMPLE RESULTS - 20

JTC

Ss

Cn

8
Al

Sc

Collected date/time: 06/04/2110:15 L1363323
Total Solids by Method 2540 G-2011
Result Qualifier Dilution  Analysis Batch
Analyte % date / time
Total Solids 939 1 06/09/202109:23 WG1685294
Volatile Organic Compounds (GC) by Method NWTPHGX
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte mg/kg mg/kg date / time
Gasoline Range Organics-NWTPH ND 2.87 25 06/13/202116:16 WG1687392
(S) a,a,a-Trifluorotoluene(FID) 93.0 77.0-120 06/13/202116:16 WG1687392
Volatile Organic Compounds (GC/MS) by Method 8260D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Benzene ND 0.00115 1 06/11/202105:14 WG1686512
Toluene ND 0.00574 1 06/11/2021 05:14 WG1686512
Ethylbenzene ND 0.00287 1 06/11/202105:14 WG1686512
Total Xylenes ND 0.00746 1 06/11/2021 05:14 WG1686512
(S) Toluene-d8 13 75.0-131 06/11/202105:14 WG1686512
(S) 4-Bromofiuorobenzene 109 67.0-138 06/11/202105:14 WG1686512
(S) 1,2-Dichloroethane-d4 86.5 70.0-130 06/11/202105:14 WG1686512
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 4.26 1 06/11/202119:22 WG1686301
Residual Range Organics (RRO) ND 10.7 1 06/11/202119:22 WG1686301
(S) o-Terpheny! 4.7 18.0-148 06/11/202119:22 WG1686301
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Diesel Range Organics (DRO) ND 4.26 1 06/117202119:22 WG1688684
Residual Range Organics (RRO) ND 10.7 1 06/11/202119:22 WG1688684
(S) o-Terpheny! 4.7 18.0-148 06/11/202119:22 WG1688684
Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM/8270E-SIM
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time
Naphthalene ND 0.0213 1 06/10/2021 05:00 WG1685557
1-Methylnaphthalene ND 0.0213 1 06/10/2021 05:00 WG1685557
2-Methylnaphthalene ND 0.0213 1 06/10/2021 05:00 WG1685557
(S) p-Terphenyl-d14 18 23.0-120 06/10/2021 05:00 WG1685557
(S) Nitrobenzene-d5 715 14.0-149 06/10/2021 05:00 WG1685557
(S) 2-Fluorobipheny! 75.4 34.0-125 06/10/2021 05:00 WG1685557
ACCOUNT: PROJECT: SDG:
TRC - BNSF Region 1 444428 11363323

29 of 59




WASTE COMP

Collected date/time: 06/04/2111:00

Total Solids by Method 2540 G-2011

SAMPLE RESULTS - 21

L1363323

Result Qualifier Dilution  Analysis Batch
Analyte % date / time -
Total Solids 88.7 1 06/09/202109:23 WG1685294 ‘Tc
Mercury by Method 7471B 355
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch
Analyte ma/kg ma/kg date / time 4C
Mercury ND 0.0451 1 06/10/202118:14 WG1685633 n
Metals (ICP) by Method 6010D
Result (dry) Qualifier RDL (dry) Dilution  Analysis Batch c
Analyte ma/kg ma/kg date / time Qc
Arsenic ND 2.26 1 06/16/202114:43 WG1685700
Barium 159 0.564 1 06/16/202114:43 WG1685700 7 Gl
Cadmium ND 0.564 1 06/16/202114:43 WG1685700
Chromium 434 113 1 06/16/202114:43 WG1685700 5
Lead 7.26 0.564 1 06/16/202114:43 WG1685700 Al
Selenium ND 2.26 1 06/16/202114:43 WG1685700
Silver ND 113 1 06/16/202114:43 WG1685700 956
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1685227

Total Solids by Method 2540 G-2011

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-01,02,03,04,05,06

(MB) R3666076-1 06/10/2112:50

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte % % %
Total Solids 0.000

L1363323-01 Original Sample (OS) « Duplicate (DUP)

’TC

Ss

(OS) L1363323-01 06/10/2112:50 « (DUP) R3666076-3 06/10/2112:50

Cn

Sr

Qc

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor K10
Analyte % % % %
Total Solids 90.0 89.6 1 0.457 10
Laboratory Control Sample (LCS)
(LCS) R3666076-2 06/10/2112:50
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte % % % %
Total Solids 50.0 50.0 100 85.0-115
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 444428 11363323 09/14/2113:03 310f59
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WG1685228

Total Solids by Method 2540 G-2011

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-07,08,09,11,12,13,14,15,16,17

(MB) R3666070-1 06/10/2112:10

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte % % %
Total Solids 0.000

L1363323-12 Original Sample (OS) « Duplicate (DUP)

’TC

Ss

(OS) L1363323-12 06/10/2112:10 « (DUP) R3666070-3 06/10/2112:10

Cn

Sr

Qc

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor K10
Analyte % % % %
Total Solids 935 938 1 0.324 10
Laboratory Control Sample (LCS)
(LCS) R3666070-2 06/10/2112:10

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte % % % %
Total Solids 50.0 50.0 100 85.0-115

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1685294

Total Solids by Method 2540 G-2011

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-18,19,20,21

(MB) R3665212-1 06/09/2109:23

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte % % %
Total Solids 0.000

L1363107-03 Original Sample (OS) « Duplicate (DUP)

’TC

Ss

(OS) L1363107-03 06/09/2109:23 - (DUP) R3665212-3 06/09/2109:23

Cn

Sr

Qc

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor K10
Analyte % % % %
Total Solids 84.6 84.0 1 0.776 10
Laboratory Control Sample (LCS)
(LCS) R3665212-2 06/09/2109:23

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte % % % %
Total Solids 50.0 50.0 100 85.0-115

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1685633

Mercury by Method 7471B

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-21

(MB) R3665822-1 06/10/2116:23

’TC

Ss

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Mercury U 0.0180 0.0400
Laboratory Control Sample (LCS)
(LCS) R3665822-2 06/10/2116:55
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg ma/kg % %
Mercury 0.500 0.559 12 80.0-120

L1362557-06 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Cn

Sr

Qc

(OS) L1362557-06 06/10/2116:58 « (MS) R3665822-3 06/10/2117:00 - (MSD) R3665822-4 06/10/2117:03

Spike Amount  Original Result MS Result (dry)

(dry) (dry)
Analyte mg/kg ma/kg mg/kg
Mercury 0.578 ND 0.617
ACCOUNT:

TRC - BNSF Region 1

MSD Result

MSD Qualifier  RPD

(dry) MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier
mg/kg % % %
0.608 107 105 1 75.0-125
PROJECT: SDG:
444428 11363323

%
1.46

DATE/TIME:
09/14/2113:03

RPD Limits

%
20

PAGE:
34 of 59

7
Gl

8
Al

Sc




WG1685700

Metals (ICP) by Method 6010D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-21

(MB) R3668269-1 06/16/2113:15

MB Result MB Qualifier ~ MB MDL MB RDL 5
Analyte mg/kg mag/kg mg/kg Tc
Arsenic u 0.518 2.00
Barium U 0.0852 0.500 3 Ss
Cadmium u 0.0471 0.500
Chromium U 0.133 1.00 7
Lead U 0.208 0.500 Cn
Selenium U 0.764 2.00
Silver u 0.127 1.00 5 Sr
6
Laboratory Control Sample (LCS) Qc
(LCS) R3668269-2 06/16/2113:17 -
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier Gl
Analyte mag/kg mg/kg % %
Arsenic 100 96.4 96.4 80.0-120 8A|
Barium 100 102 102 80.0-120
Cadmium 100 98.0 98.0 80.0-120 S
Chromium 100 99.3 99.3 80.0-120 Sc
Lead 100 98.8 98.8 80.0-120
Selenium 100 99.3 99.3 80.0-120
Silver 20.0 19.5 97.4 80.0-120

L1362797-05 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

(OS) L1362797-05 06/16/2113:20 « (MS) R3668269-5 06/16/2113:29 - (MSD) R3668269-6 06/16/2113:32

Spike Amount

(dry)
Analyte mag/kg
Arsenic 122
Barium 122
Cadmium 122
Chromium 122
Lead 122
Selenium 122
Silver 245

ACCOUNT:

TRC - BNSF Region 1

Original Result MS Result (dry)

(dry)
mg/kg
7.03
54.3
ND
36.3
19.6
ND
ND

mag/kg
129
186
124
159
152
125
251

mfﬁ Result s Rec.
mg/kg %
19 99.7
179 108
14 101
146 100
138 109
16 102
229 103
PROJECT:
444428

MSD Rec.

%
91.6
102
93.2
89.7
97.2
94.7
935

Dilution  Rec. Limits

%

75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125
75.0-125

SDG:
11363323

MS Qualifier

MSD Qualifier  RPD

%

7.93
4.06
8.12
8.32
9.63
7.37
9.33

DATE/TIME:

09/14/2113:03

RPD Limits

%

20
20
20
20
20
20
20
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WG1686152

Volatile Organic Compounds (GC) by Method NWTPHGX

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-01,02,03,04,06,07

(MB) R3665979-2 06/10/2114:57

’TC

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Gasoline Range
Organics-NWTPH v 0.0339 0100
() .
a,a,a-Trifluorotoluene(FID) i IR
Laboratory Control Sample (LCS)
(LCS) R3665979-1 06/10/2113:43
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg mg/kg % %
Gasoline Range
Organics-NWTPH 5.50 5.12 93.1 71.0-124
) X
a,a,a-Trifluorotoluene(FID) 104 77.0-120
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1686815

Volatile Organic Compounds (GC) by Method NWTPHGX

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-08,11,12,13,14,15

(MB) R3666507-2 06/12/2111:20

’TC

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Gasoline Range
Organics-NWTPH v 0.0339 0100
() .
a,a,a-Trifluorotoluene(FID) 06 IR
Laboratory Control Sample (LCS)
(LCS) R3666507-1 06/12/2110:35
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg mg/kg % %
Gasoline Range
Organics-NWTPH 5.50 5.02 91.3 71.0-124
) X
a,a,a-Trifluorotoluene(FID) 105 77.0-120
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 444428 11363323 09/14/2113:03 37 of 59
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WG1687392

Volatile Organic Compounds (GC) by Method NWTPHGX

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-16,17,18,19,20

(MB) R3666979-1 06/13/2112:57

’TC

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Gasoline Range
Organics-NWTPH v 0.0339 0100
() .
a,a,a-Trifluorotoluene(FID) 3.3 IR
Laboratory Control Sample (LCS)
(LCS) R3666979-2 06/13/2113:19
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg mg/kg % %
Gasoline Range
Organics-NWTPH 5.50 5.21 94.7 71.0-124
) X
a,a,a-Trifluorotoluene(FID) 97.7 77.0-120
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1687682

Volatile Organic Compounds (GC) by Method NWTPHGX

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-05,09

(MB) R3667524-2 06/14/21 01:35

’TC

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Gasoline Range
Organics-NWTPH v 0.0339 0100
() .
a,a,a-Trifluorotoluene(FID) s IR
Laboratory Control Sample (LCS)
(LCS) R3667524-1 06/14/21 00:51
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg mg/kg % %
Gasoline Range
Organics-NWTPH 5.50 5.25 95.5 71.0-124
) X
a,a,a-Trifluorotoluene(FID) 105 77.0-120
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1686439 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC/MS) by Method 8260D L1363323-01,02,03,04,05,06,07,08,09,11,12

Method Blank (MB)
(MB) R3667135-2 06/11/21 00:24

MB Result MB Qualifier =~ MB MDL MB RDL 5
Analyte mg/kg mag/kg mg/kg Tc
Benzene U 0.000467 0.00100
Ethylbenzene U 0.000737 0.00250 3 Ss
Toluene U 0.00130 0.00500
Xylenes, Total U 0.000880 0.00650 2
(S) Toluene-d8 104 75.0-131 Cn
(S) 4-Bromofiuorobenzene  86.1 67.0-138
(S) 1.2-Dichloroethane-d4 94.3 70.0-130 5 Sr
6
Laboratory Control Sample (LCS) Qc
(LCS) R3667135-1 06/10/2123:27 -
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier Gl
Analyte mg/kg ma/kg % %
Benzene 0.125 0m 88.8 70.0-123 8A|
Ethylbenzene 0.125 0.100 80.0 74.0-126
Toluene 0.125 0.106 84.8 75.0-121 5
Xylenes, Total 0.375 0.322 85.9 72.0-127 Sc
(S) Toluene-d8 98.0 75.0-131
(S) 4-Bromofluorobenzene 90.5 67.0-138
(S) 1.2-Dichloroethane-d4 15 70.0-130
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WG1686512

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-13,14,15,16,17,18,19,20

(MB) R3666619-3 06/10/21 21:54

Analyte

Benzene

Ethylbenzene

Toluene

Xylenes, Total
(S) Toluene-d8
(S) 4-Bromofluorobenzene
(S) 1.2-Dichloroethane-d4

MB Result
mg/kg

U

U

U

U

115

106

87.1

MB Qualifier

MB MDL
mag/kg
0.000467
0.000737
0.00130
0.000880

MB RDL
mg/kg

0.00100
0.00250
0.00500
0.00650
75.0-131
67.0-138
70.0-130

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

ZTc

Ss

Cn

Sr

(LCS) R3666619-1 06/10/2120:37 « (LCSD) R3666619-2 06/10/2120:56

Qc

7
Gl

8
Al

Sc

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits

Analyte mag/kg mg/kg mag/kg % % % % %
Benzene 0.125 0.1 0.1 88.8 88.8 70.0-123 0.000 20
Ethylbenzene 0.125 0.142 0.149 14 n9 74.0-126 481 20
Toluene 0.125 0.132 0.135 106 108 75.0-121 2.25 20
Xylenes, Total 0.375 0.412 0.41 110 10 72.0-127 0.243 20

(S) Toluene-d8 13 110 75.0-131

(S) 4-Bromofluorobenzene 104 105 67.0-138

(S) 1,2-Dichloroethane-d4 936 935 70.0-130
L1363602-02 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) L1363602-02 06/10/2122:51« (MS) R3666619-4 06/11/21 05:52 « (MSD) R3666619-5 06/11/21 06:11

(Sdﬁ';‘)e Amount (%rr‘y%‘”a' Result s Resutt (dry) mfﬁ Result s Rec. MSDRec.  Dilution Rec.Limits  MSQualifier  MSD Qualifir RPD RPD Limits

Analyte mg/kg ma/kg mg/kg mg/kg % % % % %
Benzene 1.07 0.0424 0.497 1.05 427 94.7 8 10.0-149 J3 7.6 37
Ethylbenzene 1.07 0.156 0.613 1.58 429 134 8 10.0-160 J3 88.4 38
Toluene 1.07 0.695 0.790 1.60 8.85 84.7 8 10.0-156 J6 J3 67.7 38
Xylenes, Total 3.20 0.351 1.87 443 47.6 127 8 10.0-160 J3 81.1 38

(S) Toluene-d8 107 122 75.0-131

(S) 4-Bromofluorobenzene 90.1 103 67.0-138

(S) 1,2-Dichloroethane-d4 97.2 102 70.0-130
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WG1687881 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC/MS) by Method 8260D L1363323-13,14,16

Method Blank (MB)

(MB) R3667045-3 06/14/21 00:17

MB Result MB Qualifier ~ MB MDL MB RDL

Analyte mg/kg mag/kg mg/kg
Ethylbenzene U 0.000737 0.00250
Xylenes, Total U 0.000880 0.00650
(S) Toluene-d8 106 75.0-131
(S) 4-Bromofluorobenzene ~ 93.3 67.0-138
(S) 1.2-Dichloroethane-d4 87.8 70.0-130

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

Sr

(LCS) R3667045-1 06/13/2123:01 « (LCSD) R3667045-2 06/13/21 23:20

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD

Analyte mg/kg ma/kg mg/kg % % % %
Ethylbenzene 0.125 0m 0.4 88.8 91.2 74.0-126 2.67
Xylenes, Total 0.375 0.351 0.347 93.6 925 72.0-127 115

(S) Toluene-d8 102 104 75.0-131

(S) 4-Bromofluorobenzene 101 98.8 67.0-138

(S) 1,2-Dichloroethane-d4 99.2 93.1 70.0-130

ACCOUNT: PROJECT: SDG:
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WG1688024

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

(MB) R3667226-3 06/14/2121:22

Analyte

Acetone

Acrolein

Acrylonitrile

Benzene

Bromobenzene
Bromodichloromethane
Bromoform
Bromomethane
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-Chloropropane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,1-Dichloropropene
1,3-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
2,2-Dichloropropane
Di-isopropy! ether
Ethylbenzene
Hexachloro-1,3-butadiene

MB Result MB Qualifier

o
«Q«Q
=

CcC cccccccccccccccccccccccccccccccoccccccoccoccoaccoaccoaccac

ACCOUNT:
TRC - BNSF Region 1

MB MDL
ug/l
1.3
2.54
0.671
0.0941
0.18
0.136
0.129
0.605
0.157
0.125
0.127
0.128
0.16
0.140
0.192
0.M
0.960
0.106
0.4
0.276
0.126
0.122
0.107
0.110
0.120
0.374
0.100
0.0819
0.188
0.126
0.149
0.149
0.142
0.110
0.
0.18
0.161
0.105
0.137
0.490

MB RDL
ug/l
50.0
50.0
10.0
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00
2.50
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
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WG1688024

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1363323-10

(MB) R3667226-3 06/14/2121:22

Analyte
Isopropylbenzene
p-Isopropyltoluene
2-Butanone (MEK)
Methylene Chloride

4-Methyl-2-pentanone (MIBK)

Methyl tert-butyl ether
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylenes, Total

(S) Toluene-d8

(S) 4-Bromofluorobenzene

(S) 1.2-Dichloroethane-d4

MB Result

o
«Q«Q
=

CcC cccccccccccccccoc cccoccoaccaccoaccacc

102
101
102

MB Qualifier

MB MDL
ug/l
0.105
0.120
119
0.430
0.478
0.101
1.00
0.0993
0.18
0.147
0.133
0.300
0.278
0.230
0.481
0.149
0.158
0.190
0.160
0.237
0.322
0.104
0.234
0.174

MB RDL
ug/l
1.00
1.00
10.0
5.00
10.0
1.00
5.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
5.00
2.50
1.00
1.00
1.00
3.00
80.0-120
77.0-126
70.0-130

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

’/‘Tc

Ss

Cn

Sr

Qc

7
Gl

8
Al

Sc

(LCS) R3667226-1 06/14/2120:25 « (LCSD) R3667226-2 06/14/21 20:44

Analyte

Acetone

Acrolein

Acrylonitrile

Benzene
Bromobenzene
Bromodichloromethane

Spike Amount
ug/l
25.0
25.0
25.0
5.00
5.00
5.00

ACCOUNT:

TRC - BNSF Region 1

LCS Result

ug/l

21.8
14.2

223
467
4.90
4.90

LCSD Result
ug/l
224
14.8
226
4.62
4.76
4.86

LCS Rec.
%

87.2
56.8
89.2
93.4
98.0
98.0

LCSD Rec.
%

89.6

59.2

90.4

924

95.2

97.2

PROJECT:
444428

Rec. Limits LCS Qualifier ~ LCSD Qualifier
%

19.0-160

10.0-160

55.0-149

70.0-123

73.0-121

75.0-120

SDG:
11363323

RPD
%

2.1
4.14
1.34
1.08
2.90
0.820

RPD Limits
%
27
26
20
20
20
20
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WG1688024 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC/MS) by Method 8260D L1363323-10

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) R3667226-1 06/14/2120:25 - (LCSD) R3667226-2 06/14/2120:44

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits

Analyte ug/l ug/l ug/l % % % % %
Bromoform 5.00 448 4.50 89.6 90.0 68.0-132 0.445 20
Bromomethane 5.00 5.24 5.00 105 100 10.0-160 4.69 25 355
n-Butylbenzene 5.00 4.63 4.56 926 91.2 73.0-125 1.52 20
sec-Butylbenzene 5.00 473 4.60 94.6 92.0 75.0-125 2.79 20 2
tert-Butylbenzene 5.00 4.94 4.80 98.8 96.0 76.0-124 2.87 20 Cn
Carbon tetrachloride 5.00 5.06 4.92 101 98.4 68.0-126 2.81 20
Chlorobenzene 5.00 4.94 487 98.8 97.4 80.0-121 143 20 55[’
Chlorodibromomethane 5.00 5.04 5.00 101 100 77.0-125 0.797 20
Chloroethane 5.00 4.56 5.00 91.2 100 47.0-150 9.21 20 5
Chloroform 5.00 47 456 94.2 91.2 73.0-120 3.24 20 Qc
Chloromethane 5.00 5.27 4.98 105 99.6 41.0-142 5.66 20
2-Chlorotoluene 5.00 4.90 4.74 98.0 94.8 76.0-123 3.32 20 7G|
4-Chlorotoluene 5.00 477 47 95.4 94.2 75.0-122 127 20
1,2-Dibromo-3-Chloropropane  5.00 452 4.61 90.4 922 58.0-134 1.97 20 S
1,2-Dibromoethane 5.00 5.05 5.06 101 101 80.0-122 0.198 20 Al
Dibromomethane 5.00 4.95 4.84 99.0 96.8 80.0-120 2.25 20
1,2-Dichlorobenzene 5.00 4.70 4.61 94.0 92.2 79.0-121 1.93 20 95C
1,3-Dichlorobenzene 5.00 4.80 4.74 96.0 94.8 79.0-120 1.26 20
1,4-Dichlorobenzene 5.00 4.81 470 96.2 94.0 79.0-120 2.31 20
Dichlorodifluoromethane 5.00 450 4.36 90.0 87.2 51.0-149 3.16 20
1,1-Dichloroethane 5.00 4.77 456 95.4 91.2 70.0-126 450 20
1,2-Dichloroethane 5.00 4.96 4.86 99.2 97.2 70.0-128 2.04 20
1,1-Dichloroethene 5.00 4.95 475 99.0 95.0 71.0-124 412 20
cis-1,2-Dichloroethene 5.00 4.89 4.66 97.8 932 73.0-120 4.82 20
trans-1,2-Dichloroethene 5.00 5.05 4.82 101 96.4 73.0-120 4.66 20
1,2-Dichloropropane 5.00 473 477 94.6 954 77.0-125 0.842 20
1,1-Dichloropropene 5.00 475 4.60 95.0 92.0 74.0-126 3.21 20
1,3-Dichloropropane 5.00 4.80 4.84 96.0 96.8 80.0-120 0.830 20
cis-1,3-Dichloropropene 5.00 476 478 95.2 95.6 80.0-123 0.419 20
trans-1,3-Dichloropropene 5.00 492 4.86 98.4 97.2 78.0-124 1.23 20
2,2-Dichloropropane 5.00 5.18 4.98 104 99.6 58.0-130 3.94 20
Di-isopropy! ether 5.00 458 451 91.6 90.2 58.0-138 1.54 20
Ethylbenzene 5.00 4.88 4.66 97.6 932 79.0-123 4.61 20
Hexachloro-1,3-butadiene 5.00 472 431 94.4 86.2 54.0-138 9.08 20
Isopropylbenzene 5.00 492 4.92 98.4 98.4 76.0-127 0.000 20
p-Isopropyltoluene 5.00 4.92 477 98.4 954 76.0-125 3.10 20
2-Butanone (MEK) 25.0 239 24.2 95.6 96.8 44.0-160 1.25 20
Methylene Chloride 5.00 5.16 5.00 103 100 67.0-120 3.15 20
4-Methyl-2-pentanone (MIBK) ~ 25.0 238 239 95.2 95.6 68.0-142 0.419 20
Methyl tert-butyl ether 5.00 4.67 4.46 934 89.2 68.0-125 4.60 20
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WG1688024

Volatile Organic Compounds (GC/MS) by Method 8260D

QUALITY CONTROL SUMMARY

L1363323-10

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

(LCS) R3667226-1 06/14/2120:25 - (LCSD) R3667226-2 06/14/2120:44

Analyte
Naphthalene
n-Propylbenzene
Styrene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,2,4-Trimethylbenzene
1,3,5-Trimethylbenzene
Vinyl chloride
Xylenes, Total

(S) Toluene-d8

(S) 4-Bromofluorobenzene

(S) 1.2-Dichloroethane-d4

TRC

Spike Amount
ug/l
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
15.0

ACCOUNT:
- BNSF Region 1

LCS Result

ug/l

4.66
476
4.94
435
4.67
5.12
4.66
430
4.49
4.96
47

51

5.02
4.65
4.85
493
5.74
14.9

LCSD Result
ug/l
4.74
4.70
4.95
4.60
4.74
4.99
4.60
438
450
478
4N
494
4.85
4.85
479
4.74
5.81
14.4

LCS Rec.
%
93.2
95.2
98.8
87.0
934
102
93.2
86.0
89.8
99.2
94.2
102
100
93.0
97.0
98.6
15
99.3
102
101
104

LCSD Rec.
%
94.8
94.0
99.0
92.0
94.8
99.8
92.0
87.6
90.0
95.6
94.2
98.8
97.0
97.0
95.8
94.8
16
96.0
102
99.4
105

PROJECT:
444428

Rec. Limits
%
54.0-135
77.0-124
73.0-130
75.0-125
65.0-130
72.0-132
79.0-120
50.0-138
57.0-137
73.0-124
80.0-120
78.0-124
59.0-147
73.0-130
76.0-121
76.0-122
67.0-131
79.0-123
80.0-120
77.0-126
70.0-130

LCS Qualifier

SDG:
11363323

RPD
%
1.70
1.27
0.202
.39
1.49
257
1.30
1.84
0.222
3.70
0.000
3.38
3.44
421
1.24
3.93
1.21
3.4

RPD Limits
%
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
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WG1686300 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT L1363323-01,02

Method Blank (MB)

(MB) R3666182-1 06/10/21 21:50

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Diesel Range Organics (DRO) U 133 4.00
Residual Range Organics (RRO) U 333 10.0
(S) o-Terpheny! 66.4 18.0-148

Laboratory Control Sample (LCS)

N

Tc

Ss

Cn

(LCS) R3666182-2 06/10/2122:02

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg ma/kg % %
Diesel Range Organics (DRO)  50.0 35.2 70.4 50.0-150
(S) o-Terpheny! 814 18.0-148

L1362797-05 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Sr

Qc

7
Gl

(OS) L1362797-05 06/11/2109:52 « (MS) R3666182-3 06/11/2110:05 « (MSD) R3666182-4 06/11/2110:18

MSD Qualifier  RPD

(Sdpr';‘)e Amount (%rr‘y%‘”a' Result s Result (dry) mfﬁ Result s Rec. MSD Rec. Dilution  Rec.Limits  MS Qualifier
Analyte mg/kg ma/kg mg/kg mg/kg % % %
Diesel Range Organics (DRO)  59.8 204 727 53.9 873 56.1 1 50.0-150
(5) o-Terpheny! 515 50.9 18.0-148
ACCOUNT: PROJECT: SDG:
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WG1686301 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO 3G363323-03,04,05,06,07,08,09,11,12,13,14,15,16,17,18,19,20

Method Blank (MB)

(MB) R3666351-1 06/11/21 06:02

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Diesel Range Organics (DRO) U 133 4.00
Residual Range Organics (RRO) U 333 10.0
(S) o-Terpheny! 48.9 18.0-148

Laboratory Control Sample (LCS)

N

Tc

Ss

Cn

(LCS) R3666351-2 06/11/21 06:15

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg ma/kg % %
Diesel Range Organics (DRO)  50.0 36.3 72.6 50.0-150
(S) o-Terpheny! 70.4 18.0-148

L1363323-08 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Sr

Qc

7
Gl

(OS) L1363323-08 06/11/2115:13 « (MS) R3666351-3 06/11/2115:26 « (MSD) R3666351-4 06/11/2115:39

MSD Qualifier  RPD

(Sdpr';‘)e Amount (%rr‘y%‘”a' Result s Result (dry) mfﬁ Result s Rec. MSD Rec. Dilution  Rec.Limits  MS Qualifier
Analyte mg/kg ma/kg mg/kg mg/kg % % %
Diesel Range Organics DRO) 531 186 242 448 104 489 1 50.0-150
(5) o-Terpheny! 565 736 18.0-148
ACCOUNT: PROJECT: SDG:
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WG1688684

Method Blank (MB)

QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGTL1363323-03,04,05,06,07,08,09,11,12,13,14,15,16,17,18,19,20

(MB) R3667734-1 06/15/2111:21

N

Tc

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Diesel Range Organics (DRO) U 133 4.00
Residual Range Organics (RRO) U 333 10.0
(S) o-Terpheny! 64.6 18.0-148
Laboratory Control Sample (LCS)
(LCS) R3667734-2 06/15/2111:34
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg ma/kg % %
Diesel Range Organics (DRO)  50.0 371 74.2 50.0-150
(S) o-Terpheny! 83.6 18.0-148
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1688720 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT L1363323-01,02

Method Blank (MB)

(MB) R3667735-1 06/15/2120:57

MB Result MB Qualifier =~ MB MDL MB RDL 5
Analyte mg/kg mag/kg mg/kg Tc
Diesel Range Organics (DRO) U 133 4.00
Residual Range Organics (RRO) U 333 10.0 355
(S) o-Terpheny! 77.8 18.0-148
4
Cn
Laboratory Control Sample (LCS)
5
(LCS) R3667735-2 06/15/21 21:09 Sr
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte mg/kg ma/kg % % GQ
Diesel Range Organics (DRO)  50.0 491 98.2 50.0-150 <
(S) o-Terpheny! 102 18.0-148 >
Gl
8
Al
9
Sc
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WG1685554 QUALITY CONTROL SUMMARY

Semi Volatile Organic Compounds (GC/MS) by Method 8270C-SIM L1363323-01,02,03,04

Method Blank (MB)

(MB) R3665503-2 06/09/2122:57

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Naphthalene U 0.00408 0.0200
1-Methylnaphthalene U 0.00449 0.0200
2-Methylnaphthalene u 0.00427 0.0200
(S) Nitrobenzene-d5 90.2 14.0-149
(S) 2-Fluorobipheny! 83.0 34.0-125
(S) p-Terphenyl-d14 115 23.0-120

Laboratory Control Sample (LCS)

ZTc

Ss

Cn

Sr

(LCS) R3665503-1 06/09/2122:39

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/kg ma/kg % %
Naphthalene 0.0800 0.0659 824 50.0-120
1-Methylnaphthalene 0.0800 0.0734 91.8 51.0-121
2-Methylnaphthalene 0.0800 0.0683 85.4 50.0-120

(S) Nitrobenzene-d5 121 14.0-149

(S) 2-Fluorobipheny! 914 34.0-125

(S) p-Terphenyl-d14 115 23.0-120

L1362797-05 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Qc

7
Gl

8
Al

Sc

(OS) L1362797-05 06/10/21 04:18 « (MS) R3665503-3 06/10/21 04:36 « (MSD) R3665503-4 06/10/21 04:54

MSD Qualifier  RPD

(Sdﬁ';‘)e Amount (%rr‘y%‘”a' Result s Result (dry) mfﬁ Result s Rec. MSD Rec. Dilution  Rec.Limits  MS Qualifier

Analyte mg/kg ma/kg mg/kg mg/kg % % %
Naphthalene 0.0954 ND 0.0654 0.0500 68.6 52.7 1 10.0-135
1-Methylnaphthalene 0.0954 ND 0.0702 0.0559 73.6 58.9 1 10.0-142
2-Methylnaphthalene 0.0954 ND 0.0653 0.0526 68.5 55.4 1 10.0-137

(S) Nitrobenzene-d5 101 85.9 14.0-149

(S) 2-Fluorobipheny! 75.8 60.0 34.0-125

(S) p-Terphenyl-d14 101 82.7 23.0-120
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WG1685557 QUALITY CONTROL SUMMARY

Semi Volatile Organic Compounds (GC/MS) by Method 8270E-SIM L1363323-05,06,07,08,09,11,12,13,14,15,16,17,18,19,20

Method Blank (MB)

(MB) R3665591-2 06/09/2122:00

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte mg/kg mag/kg mg/kg
Naphthalene U 0.00408 0.0200
1-Methylnaphthalene U 0.00449 0.0200
2-Methylnaphthalene u 0.00427 0.0200
(S) Nitrobenzene-d5 66.2 14.0-149
(S) 2-Fluorobipheny! 74.3 34.0-125
(S) p-Terphenyl-d14 105 23.0-120

Laboratory Control Sample (LCS)

ZTc

Ss

Cn

Sr

(LCS) R3665591-1 06/09/21 21:40

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte mg/kg ma/kg % %
Naphthalene 0.0800 0.0596 745 50.0-120
1-Methylnaphthalene 0.0800 0.0620 775 51.0-121
2-Methylnaphthalene 0.0800 0.0561 70.1 50.0-120

(S) Nitrobenzene-d5 85.0 14.0-149

(S) 2-Fluorobipheny! 84.2 34.0-125

(S) p-Terphenyl-d14 m 23.0-120

L1363010-02 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Qc

7
Gl

8
Al

Sc

(OS) L1363010-02 06/09/2122:40 « (MS) R3665591-3 06/09/2123:00 « (MSD) R3665591-4 06/09/2123:20

MSD Qualifier  RPD

Spike Amount  Original Result  MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier

Analyte mg/kg mg/kg mag/kg mg/kg % % %
Naphthalene 0.0764 ND 0.0359 0.0381 47.0 49.4 1 10.0-135
1-MethyInaphthalene 0.0764 ND 0.0345 0.0383 45.2 49.6 1 10.0-142
2-Methylnaphthalene 0.0764 ND 0.031 0.0343 40.7 44.4 1 10.0-137

(S) Nitrobenzene-d5 56.0 60.2 14.0-149

(S) 2-Fluorobipheny! 51.0 56.8 34.0-125

(S) p-Terphenyl-d14 65.2 72.3 23.0-120
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GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory. This is not
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name,
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and

Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

3

Abbreviations and Definitions Ss
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry report basis for soils]. -
MDL Method Detection Limit. Cn
ND Not detected at the Reporting Limit (or MDL where applicable).
RDL Reported Detection Limit. 5S
RDL (dry) Reported Detection Limit. r
Rec. Recovery. -
RPD Relative Percent Difference. JQC
SDG Sample Delivery Group.

Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and
(S) Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be

detected in all environmental media.
U Not detected at the Reporting Limit (or MDL where applicable).
Analvte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes Al

Y reported.

If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 9
Dilution standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the Sc

laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1is used in this field, the

result reported has already been corrected for this factor.

These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal
Limits for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or

Original Sample

Qualifier

Result

Uncertainty
(Radiochemistry)

Case Narrative (Cn)

Quality Control
Summary (Qc)

Sample Chain of
Custody (Sc)

Sample Results (Sr)

Sample Summary (Ss)

duplicated within these ranges.

The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control
sample. The Original Sample may not be included within the reported SDG.

This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL”
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect
or report for this analyte.

Confidence level of 2 sigma.

A brief discussion about the included sample results, including a discussion of any non-conformances to protocol
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

This section of the report includes the results of the laboratory quality control analyses required by procedure or
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not
being performed on your samples typically, but on laboratory generated material.

This is the document created in the field when your samples were initially collected. This is used to verify the time and
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the
samples from the time of collection until delivery to the laboratory for analysis.

This section of your report will provide the results of all testing performed on your samples. These results are provided
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description
c3 The reported_(_:qncentratipn is an estimate. The continuing calibration standard associated with this data responded low.
Method sensitivity check is acceptable.
E The analyte concentration exceeds the upper limit of the calibration range of the instrument established by the initial
calibration (ICAL).
J1 Surrogate recovery limits have been exceeded; values are outside upper control limits.
J2 Surrogate recovery limits have been exceeded; values are outside lower control limits.
J3 The associated batch QC was outside the established quality control range for precision.
J5 The sample matrix interfered with the ability to make any accurate determination; spike value is high.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low.
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 444428 11363323 09/14/2113:03 53 of 59



Pace Analytical National

ACCREDITATIONS & LOCATIONS

12065 Lebanon Rd Mount Juliet, TN 37122

Alabama 40660 Nebraska NE-0S-15-05
Alaska 17-026 Nevada TN000032021-1
Arizona AZ0612 New Hampshire 2975
Arkansas 88-0469 New Jersey—NELAP TN002
California 2932 New Mexico ' TN00003
Colorado TN00003 New York 11742
Connecticut PH-0197 North Carolina Env375
Florida E87487 North Carolina ' DW21704
Georgia NELAP North Carolina ® M
Georgia ' 923 North Dakota R-140
Idaho TN00003 Ohio-VAP CL0069
lllinois 200008 Oklahoma 9915
Indiana C-TN-01 Oregon TN200002
lowa 364 Pennsylvania 68-02979
Kansas E-10277 Rhode Island LAO00356
Kentucky ' © KY90010 South Carolina 84004002
Kentucky 2 16 South Dakota n/a
Louisiana AI30792 Tennessee ' * 2006
Louisiana LAO18 Texas T104704245-20-18
Maine TN00003 Texas ° LABO152
Maryland 324 Utah TN000032021-11
Massachusetts M-TNOO3 Vermont V12006
Michigan 9958 Virginia 110033
Minnesota 047-999-395 Washington C847
Mississippi TN00003 West Virginia 233
Missouri 340 Wisconsin 998093910
Montana CERT0086 Wyoming A2LA
A2LA - 15017025 1461.01 AIHA-LAP,LLC EMLAP 100789
A2LA - 1S0O 17025 ° 1461.02 DOD 1461.01
Canada 1461.01 USDA P330-15-00234
EPA-Crypto TN00003
" Drinking Water 2 Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological °Mold ©Wastewater  n/a Accreditation not applicable
* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.
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ACCOUNT:
TRC - BNSF Region 1

ANALY TICAL REPORT

July 19, 2021

Revised Report

TRC - BNSF Region 1

Sample Delivery Group: 11369947

Samples Received: 06/23/2021

Project Number: 427977

Description: BNSF Leavenworth - Glacier Park East
Report To: Eric Stata

1180 NW Maple St, Ste 310
Issaquah, WA 98027

Entire Report Reviewed By:

Mark W. Beasley
Project Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided,
and as the samples are received.
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
MW-6:63 11369947-01 GW E. Stata 06/21/2109:42 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time B Tc
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/01/2111:04 07/0172111:04 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1695731 1 06/26/2117:30 06/26/2117:30 DWR Mt. Juliet, TN 3
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2120:38 AEG Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/05/2120:38 AEG Mt. Juliet, TN
4Cn
Collected by Collected date/time  Received date/time
MW-6:71 L1369947-02 GW E. Stata 06/21/2109:47 06/23/2109:00 55[’
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time 6 Q
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/0172111:27 07/017211:27 JAH Mt. Juliet, TN c
Volatile Organic Compounds (GC/MS) by Method 8260D WG1695731 1 06/26/2117:49 06/26/2117:49 DWR Mt. Juliet, TN >
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2121:01 AEG Mt. Juliet, TN Gl
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/05/2121:01 AEG Mt. Juliet, TN
“Al
Collected by Collected date/time  Received date/time
MW-2:68.5 [1369947-03 GW E. Stata 06/21/2110:18 06/23/2109:00 95(:
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/0172111:50 07/0172111:50 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1695731 1 06/26/2118:08 06/26/2118:08 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2121:24 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2118:46 AEG Mt. Juliet, TN
Collected by Collected date/time Received date/time
MW-2:73.5 11369947-04 GW E. Stata 06/21/2110:23 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/01/2112:13 07/01/2112:13 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1695731 1 06/26/2118:27 06/26/2118:27 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2121:46 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2119:09 AEG Mt. Juliet, TN
Collected by Collected date/time  Received date/time
MW-2:78 11369947-05 GW E. Stata 06/21/2110:30 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/01/2112:37 07/01/2112:37 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1695731 1 06/26/2118:45 06/26/2118:45 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2122:09 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2119:31 AEG Mt. Juliet, TN
Collected by Collected date/time  Received date/time
MW-1:70 L1369947-06 GW E. Stata 06/21/211:22 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/01/2113:00 07/01/2113:00 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1695731 1 06/26/2119:04 06/26/2119:04 DWR Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2122:32 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2119:54 AEG Mt. Juliet, TN
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
Mvv_/|75 L1369947_O7 GW E. Stata 06/21/2111:30 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time B Tc
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/01/2113:23 07/01/2113:23 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2105:03 06/28/2105:03 ACG Mt. Juliet, TN 3
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2122:54 AEG Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2120:40 AEG Mt. Juliet, TN
4
Cn
Collected by Collected date/time Received date/time
. - E. Stata 06/21/2112:05 06/23/2109:00 5
MW-5:71 L1369947-08 GW Sr
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time 6@6
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698520 1 07/01/2114:16 07/01/2114:16 JAH Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2105:22 06/28/2105:22 ACG Mt. Juliet, TN >
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2123:17 AEG Mt. Juliet, TN Gl
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/05/2123:17 AEG Mt. Juliet, TN
8
Al
Collected by Collected date/time  Received date/time
MW—578 L1369947‘09 GW E. Stata 06/21/2112:10 06/23/2109:00 95
) C
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698551 1 07/02/2110:27 07/02/2110:27 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2105:42 06/28/2105:42 ACG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/05/2123:40 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2121:03 AEG Mt. Juliet, TN
Collected by Collected date/time Received date/time
TRIP BLANK L1369947-10 GW E. Stata 06/21/2100:00 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2104:43 06/28/21 04:43 ACG Mt. Juliet, TN
Collected by Collected date/time  Received date/time
MW-3:63 L1369947-11 GW E. Stata 06/21/2112:30 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698551 1 07/02/2110:50 07/02/2110:50 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2106:02 06/28/2106:02 ACG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/06/2100:02 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2121:25 AEG Mt. Juliet, TN
Collected by Collected date/time  Received date/time
MW-369 L1369947_12 GW E. Stata 06/21/2112:35 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698551 1 07/02/2111:13 07/02/211:13 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2106:22 06/28/2106:22 ACG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/06/2103:05 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2121:48 AEG Mt. Juliet, TN
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
MW-3:75 11369947-13 GW E. Stata 06/21/2112:40 06/23/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location

date/time date/time B Tc
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698551 1 07/02/211:37 07/02/211:37 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2106:42 06/28/2106:42 ACG Mt. Juliet, TN 3
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/06/2103:27 AEG Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/08/2122:1 AEG Mt. Juliet, TN

4Cn

Collected by Collected date/time Received date/time
MW-4:64 11369947-14 GW E. Stata 06/21/2113:10 06/23/2109:00 SSr
Method Batch Dilution  Preparation Analysis Analyst Location

date/time date/time 6 Q
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698551 1 07/02/2112:00 07/02/2112:00 BMB Mt. Juliet, TN c
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2107:02 06/28/2107:02 ACG Mt. Juliet, TN >
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/06/2103:50 AEG Mt. Juliet, TN Gl
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/09/2100:05 AEG Mt. Juliet, TN

“Al

Collected by Collected date/time  Received date/time
MW-4:72 11369947-15 GW E. Stata 06/21/2113:15 06/23/2109:00 9SC
Method Batch Dilution  Preparation Analysis Analyst Location

date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1698551 1 07/02/2112:23 07/02/2112:23 BMB Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1696156 1 06/28/2107:22 06/28/2107:22 ACG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/06/2106:28 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2111:55 07/09/2100:27 AEG Mt. Juliet, TN

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 427977 11369947 07/19/2118:06 5 of 32



CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report. Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis. All Method and Batch Quality Control
are within established criteria except where addressed in this case narrative, a non-conformance form
or properly qualified within the sample results. By my digital signature below, | affirm to the best of my
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the
quality of the data have been identified by the laboratory, and no information or data have been
knowingly withheld that would affect the quality of the data.

T 14

Mark W. Beasley

Project Manager

Report Revision History

Ss

Sr

Qc

Gl

8
Al

Sc

Level Il Report - Version 1: 07/12/2113:05

Sample Delivery Group (SDG) Narrative

pH outside of method requirement.

Lab Sample ID Project Sample ID Method
11369947-12 MW-3:69 NWTPHGX
1369947-15 MW-4:72 NWTPHDX-NO SGT, NWTPHDX-SGT
ACCOUNT: PROJECT: SDG: DATE/TIME:

TRC - BNSF Region 1 427977 11369947 07/19/2118:06

PAGE:
6 of 32
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MW-6:63

Collected date/time:

06/21/21 09:42

SAMPLE RESULTS - 01

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

RDL Dilution  Analysis Batch
Analyte ug/l date / time :
Gasoline Range Organics-NWTPH 100 1 07/01/202111:04 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 78.0-120 07/01/2021 11:04 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l date / time
Benzene 1.00 1 06/26/202117:30 WG1695731
(S) Toluene-d8 80.0-120 06/26/202117:30 WG1695731
(S) 4-Bromofiuorobenzene 99.7 77.0-126 06/26/202117:30 WG1695731
(S) 1,2-Dichloroethane-d4 12 70.0-130 06/26/202117:30 WG1695731 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) ND 200 1 07/05/202120:38 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/202120:38 WG1697190
(S) o-Terpheny! 984 52.0-156 07/05/202120:38 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 07/05/202120:38 WG1697201
Residual Range Organics (RRO) ND 250 1 07/05/202120:38 WG1697201
(S) o-Terpheny! 984 52.0-156 07/05/202120:38 WG1697201

Sample Narrative:

11369947-01 WG1697201: Reporting from non-silica gel data due to non-detect to the RDL.

ACCOUNT:
TRC - BNSF Region 1

PROJECT:
427977

SDG:
11369947

DATE/TIME:
07/19/2118:06

PAGE:
7 of 32




MW-6:71

Collected date/time: 06/21/21 09:47

SAMPLE RESULTS - 02

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/01/202111:27 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 104 78.0-120 07/01/202111:27 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result Qualifier RDL Dilution  Analysis Batch 4
Qualifier ' —_— Cn
Analyte ug/l ug/l date /time
Benzene ND 1.00 1 06/26/202117:49 WG1695731
(S) Toluene-d8 101 80.0-120 06/26/202117:49 WG1695731
(S) 4-Bromofiuorobenzene 102 77.0-126 06/26/202117:49 WG1695731
(S) 1,2-Dichloroethane-d4 114 70.0-130 06/26/202117:49 WG1695731 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result Qualifier RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date /time S
Diesel Range Organics (DRO) ND 200 1 07/05/2021 21:01 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/2021 21:01 WG1697190
(S) o-Terpheny! 105 52.0-156 07/05/2021 21:01 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND J3 200 1 07/05/2021 21:01 WG1697201
Residual Range Organics (RRO) ND 250 1 07/05/2021 21:01 WG1697201
(S) o-Terpheny! 105 52.0-156 07/05/2021 21:01 WG1697201
Sample Narrative:
11369947-02 WG1697201: Reporting from non-silica gel data due to non-detect to the RDL.
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-2:68.5

Collected date/time:

06/21/2110:18

Volatile Organic Compounds (GC) by Method NWTPHGX

SAMPLE RESULTS - 03

L1369947

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH 103 100 1 07/01/202111:50 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 100 78.0-120 07/01/202111:50 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/26/202118:08 WG1695731
(S) Toluene-d8 994 80.0-120 06/26/202118:08 WG1695731
(S) 4-Bromofiuorobenzene 99.0 77.0-126 06/26/202118:08 WG1695731
(S) 1,2-Dichloroethane-d4 108 70.0-130 06/26/202118:08 WG1695731 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
Result RDL Dilution  Analysis Batch Gl
Analyte ug/l ug/l date /time S
Diesel Range Organics (DRO) 300 200 1 07/05/202121:24 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/202121:24 WG1697190
(S) o-Terpheny! 87.9 52.0-156 07/05/202121:24 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 07/08/202118:46 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202118:46 WG1697201
(S) o-Terpheny! 674 52.0-156 07/08/202118:46 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-2:73.5

Collected date/time:

06/21/2110:23

SAMPLE RESULTS - 04

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/01/202112:13 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 101 78.0-120 07/01/202112:13 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/26/202118:27 WG1695731
(S) Toluene-d8 99.9 80.0-120 06/26/202118:27 WG1695731
(S) 4-Bromofiuorobenzene 97.3 77.0-126 06/26/202118:27 WG1695731
(S) 1,2-Dichloroethane-d4 110 70.0-130 06/26/202118:27 WG1695731 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date /time S
Diesel Range Organics (DRO) 283 200 1 07/05/2021 21:46 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/2021 21:46 WG1697190
(S) o-Terpheny! 984 52.0-156 07/05/202121:46 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 07/08/202119:09 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202119:09 WG1697201
(S) o-Terpheny! 526 52.0-156 07/08/202119:09 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-2:78

Collected date/time: 06/21/2110:30

SAMPLE RESULTS - 05

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/01/202112:37 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 101 78.0-120 07/01/202112:37 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/26/202118:45 WG1695731
(S) Toluene-d8 101 80.0-120 06/26/202118:45 WG1695731
(S) 4-Bromofiuorobenzene 99.2 77.0-126 06/26/202118:45 WG1695731
(S) 1,2-Dichloroethane-d4 m 70.0-130 06/26/202118:45 WG1695731 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date /time S
Diesel Range Organics (DRO) 434 200 1 07/05/202122:09 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/202122:09 WG1697190
(S) o-Terpheny! 95.8 52.0-156 07/05/202122:09 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 07/08/202119:31 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202119:31 WG1697201
(S) o-Terpheny! 784 52.0-156 07/08/202119:31 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-1:70 SAMPLE RESULTS - 06

Collected date/time: 06/21/21 11:22 L1369947
Volatile Organic Compounds (GC) by Method NWTPHGX
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/01/202113:00 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 101 78.0-120 07/01/202113:00 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result Qualifier RDL Dilution  Analysis Batch 4
Qualifier ' —_— Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/26/202119:04 WG1695731
(S) Toluene-d8 99.9 80.0-120 06/26/202119:04 WG1695731
(S) 4-Bromofiuorobenzene 98.8 77.0-126 06/26/202119:04 WG1695731
(S) 1,2-Dichloroethane-d4 12 70.0-130 06/26/202119:04 WG1695731 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result Qualifier RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) 797 200 1 07/05/202122:32 WG1697190 Al
Residual Range Organics (RRO) 580 250 1 07/05/202122:32 WG1697190
(S) o-Terpheny! 104 52.0-156 07/05/202122:32 WG1697190 9 Sc

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/! date / time
Diesel Range Organics (DRO) ND J3 200 1 07/08/202119:54 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202119:54 WG1697201
(S) o-Terphenyl 67.4 52.0-156 07/08/202119:54 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-1:75

Collected date/time:

06/21/2111:30

Volatile Organic Compounds (GC) by Method NWTPHGX

SAMPLE RESULTS - 07

L1369947

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/01/202113:23 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 102 78.0-120 07/01/202113:23 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/28/202105:03 WG1696156
(S) Toluene-d8 108 80.0-120 06/28/202105:03 WG1696156
(S) 4-Bromofiuorobenzene 100 77.0-126 06/28/202105:03 WG1696156
(S) 1,2-Dichloroethane-d4 87.6 70.0-130 06/28/202105:03 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
Result RDL Dilution  Analysis Batch Gl
Analyte ug/l ug/l date /time S
Diesel Range Organics (DRO) 556 200 1 07/05/202122:54 WG1697190 Al
Residual Range Organics (RRO) 366 250 1 07/05/202122:54 WG1697190
(S) o-Terpheny! 110 52.0-156 07/05/202122:54 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 07/08/202120:40 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202120:40 WG1697201
(S) o-Terpheny! 485 52.0-156 07/08/202120:40 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-5:71

Collected date/time:

06/21/2112:05

Volatile Organic Compounds (GC) by Method NWTPHGX

SAMPLE RESULTS - 08

L1369947

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/01/202114:16 WG1698520 Tc
(S) a,a,a-Trifluorotoluene(FID) 99.6 78.0-120 07/01/2021 14:16 WG1698520
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/28/202105:22 WG1696156
(S) Toluene-d8 109 80.0-120 06/28/202105:22 WG1696156
(S) 4-Bromofiuorobenzene 99.1 77.0-126 06/28/202105:22 WG1696156
(S) 1,2-Dichloroethane-d4 87.7 70.0-130 06/28/202105:22 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
Result RDL Dilution  Analysis Batch Gl
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) ND 200 1 07/05/202123:17 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/202123:17 WG1697190
(S) o-Terpheny! 88.9 52.0-156 07/05/202123:17 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 07/05/202123:17 WG1697201
Residual Range Organics (RRO) ND 250 1 07/05/202123:17 WG1697201
(S) o-Terpheny! 88.9 52.0-156 07/05/202123:17 WG1697201

Sample Narrative:

11369947-08 WG1697201: Reporting from non-silica gel data due to non-detect to the RDL.

ACCOUNT:
TRC - BNSF Region 1

PROJECT:

427977

SDG:
11369947

DATE/TIME:
07/19/2118:06

PAGE:
14 of 32




MW-5:78

Collected date/time:

06/21/2112:10

SAMPLE RESULTS - 09

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/02/202110:27 WG1698551 Tc
(S) a,a,a-Trifluorotoluene(FID) 101 78.0-120 07/02/202110:27 WG1698551
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/28/202105:42 WG1696156
(S) Toluene-d8 12 80.0-120 06/28/202105:42 WG1696156
(S) 4-Bromofiuorobenzene 99.1 77.0-126 06/28/202105:42 WG1696156
(S) 1,2-Dichloroethane-d4 85.7 70.0-130 06/28/202105:42 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) 319 200 1 07/05/202123:40 WG1697190 Al
Residual Range Organics (RRO) ND 250 1 07/05/202123:40 WG1697190
(S) o-Terpheny! 97.9 52.0-156 07/05/202123:40 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date /time
Diesel Range Organics (DRO) ND 200 1 07/08/202121:03 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202121:03 WG1697201
(S) o-Terpheny! 811 52.0-156 07/08/202121:03 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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TRIP BLANK

Collected date/time: 06/21/21 00:00

SAMPLE RESULTS - 10

L1369947

Volatile Organic Compounds (GC/MS) by Method 8260D

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time -
Benzene ND 1.00 1 06/28/202104:43 WG1696156 Tc
(S) Toluene-d8 109 80.0-120 06/28/202104:43 WG1696156
(S) 4-Bromofiuorobenzene 99.5 77.0-126 06/28/202104:43 WG1696156 3 Ss
(S) 1,2-Dichloroethane-d4 88.4 70.0-130 06/28/202104:43 WG1696156
4
Cn
6
Qc
7
Gl
8
Al
9
Sc
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-3:63

Collected date/time:

06/21/2112:30

SAMPLE RESULTS - 11

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/02/202110:50 WG1698551 Tc
(S) a,a,a-Trifluorotoluene(FID) 103 78.0-120 07/02/202110:50 WG1698551
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/28/202106:02 WG1696156
(S) Toluene-d8 109 80.0-120 06/28/202106:02 WG1696156
(S) 4-Bromofiuorobenzene 98.5 77.0-126 06/28/202106:02 WG1696156
(S) 1,2-Dichloroethane-d4 85.9 70.0-130 06/28/202106:02 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) 1890 200 1 07/06/202100:02 WG1697190 Al
Residual Range Organics (RRO) 1060 250 1 07/06/202100:02 WG1697190
(S) o-Terpheny! 102 52.0-156 07/06/202100:02 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date /time
Diesel Range Organics (DRO) ND 200 1 07/08/202121:25 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202121:25 WG1697201
(S) o-Terpheny! 73.2 52.0-156 07/08/202121:25 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-3:69

Collected date/time:

06/21/2112:35

Volatile Organic Compounds (GC) by Method NWTPHGX

SAMPLE RESULTS - 12

L1369947

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/02/20211:13 WG1698551 Tc
(S) a,a,a-Trifluorotoluene(FID) 100 78.0-120 07/02/202111:13 WG1698551
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/28/202106:22 WG1696156
(S) Toluene-d8 107 80.0-120 06/28/202106:22 WG1696156
(S) 4-Bromofiuorobenzene 976 77.0-126 06/28/202106:22 WG1696156
(S) 1,2-Dichloroethane-d4 85.8 70.0-130 06/28/202106:22 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) 1830 200 1 07/06/202103:05 WG1697190 Al
Residual Range Organics (RRO) 995 250 1 07/06/202103:05 WG1697190
(S) o-Terpheny! 95.3 52.0-156 07/06/202103:05 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date /time
Diesel Range Organics (DRO) ND 200 1 07/08/202121:48 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202121:48 WG1697201
(S) o-Terpheny! 72.1 52.0-156 07/08/202121:48 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-3:75

Collected date/time:

06/21/2112:40

Volatile Organic Compounds (GC) by Method NWTPHGX

SAMPLE RESULTS - 13

L1369947

Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
Gasoline Range Organics-NWTPH ND 100 1 07/02/20211:37 WG1698551 Tc
(S) a,a,a-Trifluorotoluene(FID) 100 78.0-120 07/02/202111:37 WG1698551
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result RDL Dilution  Analysis Batch 4
. - Cn
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 06/28/202106:42 WG1696156
(S) Toluene-d8 109 80.0-120 06/28/202106:42 WG1696156
(S) 4-Bromofiuorobenzene 96.6 77.0-126 06/28/202106:42 WG1696156
(S) 1,2-Dichloroethane-d4 87.2 70.0-130 06/28/202106:42 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
Result RDL Dilution  Analysis Batch G
Analyte ug/l ug/l date / time S
Diesel Range Organics (DRO) 1970 200 1 07/06/202103:27 WG1697190 Al
Residual Range Organics (RRO) 1140 250 1 07/06/202103:27 WG1697190
(S) o-Terpheny! 108 52.0-156 07/06/202103:27 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date /time
Diesel Range Organics (DRO) ND 200 1 07/08/2021 221 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/2021 221 WG1697201
(S) o-Terpheny! 88.9 52.0-156 07/08/202122:11 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-4:64

Collected date/time:

06/21/2113:10

SAMPLE RESULTS - 14

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

TRC - BNSF Region 1

PROJECT:

SDG:
11369947

RDL Analysis Batch
ug/l date / time :
Gasoline Range Organics-NWTPH 100 07/02/202112:00 WG1698551 Tc
(S) a,a,a-Trifluorotoluene(FID) 78.0-120 07/02/202112:00 WG1698551
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
RDL Analysis Batch 4
. - Cn
ug/l date / time
1.00 06/28/202107:02 WG1696156
80.0-120 06/28/202107:02 WG1696156
(S) 4-Bromofiuorobenzene 77.0-126 06/28/202107:02 WG1696156
(S) 1,2-Dichloroethane-d4 70.0-130 06/28/202107:02 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
RDL Analysis Batch G
ug/l date / time S
Diesel Range Organics (DRO) 200 07/06/202103:50 WG1697190 Al
Residual Range Organics (RRO) 250 07/06/202103:50 WG1697190
52.0-156 07/06/202103:50 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
RDL Analysis Batch
ug/l date / time
Diesel Range Organics (DRO) 200 07/09/202100:05 WG1697201
Residual Range Organics (RRO) 250 07/09/202100:05 WG1697201
52.0-156 07/09/202100:05 WG1697201




MW-4:72

Collected date/time:

06/21/2113:15

SAMPLE RESULTS - 15

L1369947

Volatile Organic Compounds (GC) by Method NWTPHGX

TRC - BNSF Region 1

PROJECT:

SDG:
11369947

RDL Analysis Batch
ug/l date / time :
Gasoline Range Organics-NWTPH 100 07/02/202112:23 WG1698551 Tc
(S) a,a,a-Trifluorotoluene(FID) 78.0-120 07/02/202112:23 WG1698551
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
RDL Analysis Batch 4
. - Cn
ug/l date / time
1.00 06/28/202107:22 WG1696156
80.0-120 06/28/202107:22 WG1696156
(S) 4-Bromofiuorobenzene 77.0-126 06/28/202107:22 WG1696156
(S) 1,2-Dichloroethane-d4 70.0-130 06/28/202107:22 WG1696156 6 Qc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 7
|
RDL Analysis Batch G
ug/l date / time S
Diesel Range Organics (DRO) 200 07/06/202106:28 WG1697190 Al
Residual Range Organics (RRO) 250 07/06/202106:28 WG1697190
52.0-156 07/06/202106:28 WG1697190 9 Sc
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
RDL Analysis Batch
ug/l date / time
Diesel Range Organics (DRO) 200 07/09/202100:27 WG1697201
Residual Range Organics (RRO) 250 07/09/202100:27 WG1697201
52.0-156 07/09/202100:27 WG1697201




WG1698520 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC) by Method NWTPHGX L1369947-01,02,03,04,05,06,07,08

Method Blank (MB)
(MB) R3674997-2 07/01/2109:46

MB Result MB Qualifier =~ MB MDL MB RDL 5
Analyte ug/l ug/l ug/l Tc
Gasoline Range
Organics-NWTPH v 316 100 3
() 101 78.0-120 5
a,a,a-Trifluorotoluene(FID) :
4
Cn
Laboratory Control Sample (LCS) -
(LCS) R3674997-1 07/01/2108:46 Sr
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % % GQC
Gasoline Range
Organics-NWTPH 5500 5840 106 70.0-124
(5 L Gl
a,a,a-Trifluorotoluene(FID) 102 78.0-120
8
Al
9
Sc
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WG1698551 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC) by Method NWTPHGX L1369947-09,11,12,13,14,15

Method Blank (MB)
(MB) R3675399-2 07/02/2109:50

MB Result MB Qualifier =~ MB MDL MB RDL 5
Analyte ug/l ug/l ug/l Tc
Gasoline Range
Organics-NWTPH v 316 100 3
() 102 78.0-120 5
a,a,a-Trifluorotoluene(FID) :
4
Cn
Laboratory Control Sample (LCS) -
(LCS) R3675399-1 07/02/2108:40 St
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % % GQC
Gasoline Range
Organics-NWTPH 5500 6420 17 70.0-124
(5 L Gl
a,a,a-Trifluorotoluene(FID) 101 78.0-120
8
Al
9
Sc
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WG1695731

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1369947-01,02,03,04,05,06

(MB) R3674494-2 06/26/2110:37

N

Tc

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Benzene u 0.0941 1.00
(S) Toluene-d8 100 80.0-120
(S) 4-Bromofiuorobenzene 102 77.0-126
(S) 1.2-Dichloroethane-d4 12 70.0-130
Laboratory Control Sample (LCS)
(LCS) R3674494-1 06/26/21 09:59
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % %
Benzene 5.00 5.39 108 70.0-123
(S) Toluene-d8 102 80.0-120
(S) 4-Bromofluorobenzene 99.4 77.0-126
(S) 1.2-Dichloroethane-d4 12 70.0-130
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1696156

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1369947-07,08,09,10,11,12,13,14,15

(MB) R3673450-2 06/28/2104:23

N

Tc

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Benzene u 0.0941 1.00
(S) Toluene-d8 1m2 80.0-120
(S) 4-Bromofiuorobenzene 106 77.0-126
(S) 1.2-Dichloroethane-d4 86.0 70.0-130
Laboratory Control Sample (LCS)
(LCS) R3673450-1 06/28/2103:43
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % %
Benzene 5.00 4.95 99.0 70.0-123
(S) Toluene-d8 107 80.0-120
(S) 4-Bromofluorobenzene 101 77.0-126
(S) 1.2-Dichloroethane-d4 90.1 70.0-130

L1370526-21 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

Sr

Qc

7
Gl

8
Al

(OS) L1370526-21 06/28/2110:21 « (MS) R3673450-3 06/28/2111:21 - (MSD) R3673450-4 06/28/2111:41

MSD Qualifier  RPD

Spike Amount  Original Result  MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier

Analyte ug/l ug/l ug/l ug/l % % %
Benzene 5.00 ND 5.37 5.48 107 110 1 17.0-158

(S) Toluene-d8 108 104 80.0-120

(S) 4-Bromofluorobenzene 98.6 99.2 77.0-126

(S) 1,2-Dichloroethane-d4 92.6 90.9 70.0-130
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WG1697190 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGTL1369947-01,02,03,04,05,06,07,08,09,11,12,13,14,15

Method Blank (MB)

(MB) R3675819-1 07/05/2111:38

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 109 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3675819-2 07/05/2112:01« (LCSD) R3675819-3 07/05/2112:23

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD
Analyte ug/l ug/l ug/l % % % %
Diesel Range Organics (DRO) 1500 1800 1910 120 127 50.0-150 5.93
(S) o-Terpheny! 13 121 52.0-156
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WG1697201 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT L1369947-01,02,03,04,05,06,07,08,09,11,12,13,14,15

Method Blank (MB)

(MB) R3675820-1 07/05/2112:46

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 79.5 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3675820-2 07/05/2113:09 « (LCSD) R3675820-3 07/05/2113:32

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD
Analyte ug/l ug/l ug/l % % % %
Diesel Range Organics (DRO) 1500 1440 1070 96.0 n3 50.0-150 J3 295
(S) o-Terpheny! 545 53.0 52.0-156
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GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory. This is not
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name,
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and

Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

3
Abbreviations and Definitions Ss
MDL Method Detection Limit. "
ND Not detected at the Reporting Limit (or MDL where applicable). Cn
RDL Reported Detection Limit.
Rec. Recovery. 55
RPD Relative Percent Difference. r
SDG Sample Delivery Group. -
Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and JQC
(S) Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be
detected in all environmental media.
U Not detected at the Reporting Limit (or MDL where applicable).
Analvte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes
Y reported. -
If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the Al
Dilution standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1is used in this field, the
result reported has already been corrected for this factor. 95
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal c
Limits for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or

Original Sample

Qualifier

Result

Uncertainty
(Radiochemistry)

Case Narrative (Cn)

Quality Control
Summary (Qc)

Sample Chain of
Custody (Sc)

Sample Results (Sr)

Sample Summary (Ss)

duplicated within these ranges.

The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control
sample. The Original Sample may not be included within the reported SDG.

This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL”
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect
or report for this analyte.

Confidence level of 2 sigma.

A brief discussion about the included sample results, including a discussion of any non-conformances to protocol
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

This section of the report includes the results of the laboratory quality control analyses required by procedure or
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not
being performed on your samples typically, but on laboratory generated material.

This is the document created in the field when your samples were initially collected. This is used to verify the time and
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the
samples from the time of collection until delivery to the laboratory for analysis.

This section of your report will provide the results of all testing performed on your samples. These results are provided
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description
J2 Surrogate recovery limits have been exceeded; values are outside lower control limits.
J3 The associated batch QC was outside the established quality control range for precision.
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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Pace Analytical National

ACCREDITATIONS & LOCATIONS

12065 Lebanon Rd Mount Juliet, TN 37122

Alabama 40660 Nebraska NE-0S-15-05
Alaska 17-026 Nevada TN000032021-1
Arizona AZ0612 New Hampshire 2975
Arkansas 88-0469 New Jersey—NELAP TN002
California 2932 New Mexico ' TN00003
Colorado TN00003 New York 11742
Connecticut PH-0197 North Carolina Env375
Florida E87487 North Carolina ' DW21704
Georgia NELAP North Carolina ® M
Georgia ' 923 North Dakota R-140
Idaho TN00003 Ohio-VAP CL0069
lllinois 200008 Oklahoma 9915
Indiana C-TN-01 Oregon TN200002
lowa 364 Pennsylvania 68-02979
Kansas E-10277 Rhode Island LAO00356
Kentucky ' © KY90010 South Carolina 84004002
Kentucky 2 16 South Dakota n/a
Louisiana AI30792 Tennessee ' * 2006
Louisiana LAO18 Texas T104704245-20-18
Maine TN00003 Texas ° LABO152
Maryland 324 Utah TN000032021-11
Massachusetts M-TNOO3 Vermont V12006
Michigan 9958 Virginia 110033
Minnesota 047-999-395 Washington C847
Mississippi TN00003 West Virginia 233
Missouri 340 Wisconsin 998093910
Montana CERT0086 Wyoming A2LA
A2LA - 15017025 1461.01 AIHA-LAP,LLC EMLAP 100789
A2LA - 1S0O 17025 ° 1461.02 DOD 1461.01
Canada 1461.01 USDA P330-15-00234
EPA-Crypto TN00003
" Drinking Water 2 Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological °Mold ©Wastewater  n/a Accreditation not applicable
* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.
ACCOUNT: PROJECT: SDG: DATE/TIME:
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ACCOUNT:
TRC - BNSF Region 1

ANALY TICAL REPORT

August 30, 2021

Revised Report

TRC - BNSF Region 1

Sample Delivery Group: 11387209

Samples Received: 08/05/2021

Project Number: 444428

Description: BNSF - Leavenworth
Report To: Keith Woodburne

1180 NW Maple St, Ste 310
Issaquah, WA 98027

Entire Report Reviewed By:

Mark W. Beasley
Project Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace

Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided,

and as the samples are received.
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444428 1387209

DATE/TIME:
08/30/2108:41

PAGE:
10f 26

JTC

Ss

Cn

Sr

Qc

7
Gl

8
Al

Sc



https://www.pacenational.com
mailto:kwoodburne@trccompanies.com;ALesher@trccompanies.com?subject=Pace Analytical National SDG: L1387209 - PN: 444428&body=Email regarding SDG: L1387209 - Project Number: 444428
mailto:mark.beasley@pacelabs.com?subject=Pace Analytical National SDG: L1387209&body=Email regarding SDG: L1387209
https://www.pacenational.com
mailto:mark.beasley@pacelabs.com?subject=Pace Analytical National SDG: L1387209&body=Email regarding SDG: L1387209

TABLE OF CONTENTS

Cp: Cover Page 1

Tc: Table of Contents 2 P

Ss: Sample Summary 3

Cn: Case Narrative 5

Sr: Sample Results 6 3Ss
MW-1-20210802 L1387209-01 6 3
MW-2-20210802 L1387209-02 7 cn
MW-3-20210803 L1387209-03 8 ° Sr
MW-4-20210803 L1387209-04 9
MW-5-20210803 L1387209-05 10 GQC
MW-6-20210803 L1387209-06 1 5
DUP-1-20210803 L1387209-07 12 c
TRIP BLANK L1387209-08 13 °Al

Qc: Quality Control Summary 14
Wet Chemistry by Method 9060A 14 95C
Volatile Organic Compounds (GC) by Method NWTPHGX 16
Volatile Organic Compounds (GC/MS) by Method 8260D 17
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 19
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT 21

Gl: Glossary of Terms 23

Al: Accreditations & Locations 24

Sc: Sample Chain of Custody 25

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

TRC - BNSF Region 1 444428 11387209 08/30/2108:41 2 of 26



SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
MW-1-20210802 11387209-01 GW D. Verret 08/02/2117:25 08/05/2113:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time B Tc
Wet Chemistry by Method 9060A WG1718339 1 08/07/2103:31 08/07/2103:31 VRP Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/06/2122:31 08/06/2122:31 DWR Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719329 1 08/07/2118:54 08/07/2118:54 JCP Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1719578 1 08/09/2123:35 08/11/2107:56 DMG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1720133 1 08/07/2111:33 08/10/2123:36 DMG Mt. Juliet, TN 4Cﬂ
Collected by Collected date/time Received date/time 5
MW-2-20210802 L1387209-02 GW D. Verret 08/02/2113:48 08/05/2113:30 S
Method Batch Dilution  Preparation Analysis Analyst Location 6
4 . Qc
date/time date/time
Wet Chemistry by Method 9060A WG1718339 1 08/07/2103:57 08/07/2103:57 VRP Mt. Juliet, TN >
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/06/2122:53 08/06/2122:53 DWR Mt. Juliet, TN Gl
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719329 1 08/07/2119:14 08/07/2119:14 JCP Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1719578 1 08/09/2123:35 08/11/2108:22 DMG Mt. Juliet, TN SAl
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1720133 1 08/07/2111:33 08/11/2101:47 DMG Mt. Juliet, TN
9
Collected by Collected date/time  Received date/time Sc
MW-3-20210803 11387209-03 GW D. Verret 08/03/2109:40 08/05/2113:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Wet Chemistry by Method 9060A WG1718339 1 08/07/2104:26 08/07/2104:26 VRP Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/06/2123:14 08/06/2123:14 DWR Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719329 1 08/07/2119:34 08/07/2119:34 Jcp Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1720622 1 08/12/2116:18 08/17/2110:01 JAS Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1721750 1 08/15/2112:02 08/17/2107:45 DMG Mt. Juliet, TN
Collected by Collected date/time Received date/time
MW-4-20210803 L1387209-04 GW D. Verret 08/03/2112:05 08/05/2113:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Wet Chemistry by Method 9060A WG1718339 1 08/07/2104:54 08/07/21 04:54 VRP Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/06/2123:36 08/06/2123:36 DWR Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719329 1 08/07/2119:54 08/07/2119:54 JCP Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1720622 1 08/12/2116:18 08/17/2109:20 JAS Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1720133 1 08/07/2111:33 08/11/2102:39 DMG Mt. Juliet, TN
Collected by Collected date/time  Received date/time
MW-5-20210803 L1387209-05 GW D. Verret 08/03/2110:55 08/05/2113:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Wet Chemistry by Method 9060A WG1718339 1 08/07/2105:17 08/07/2105:17 VRP Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/06/2123:58 08/06/2123:58 DWR Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719329 1 08/07/2120:14 08/07/2120:14 JCp Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1720622 1 08/12/2116:18 08/17/2109:00 JAS Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1720133 1 08/07/2111:33 08/11/2103:05 DMG Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 444428 1387209 08/30/2108:41 30f 26




SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
MW-6-20210803 11387209-06 GW D. Verret 08/03/2113:50 08/05/2113:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time B Tc
Wet Chemistry by Method 9060A WG1719812 1 08/09/2116:11 08/09/2116:11 MJA Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/07/2100:19 08/07/2100:19 DWR Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719341 1 08/07/2121:52 08/07/2121:52 JCP Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1720622 1 08/12/2116:18 08/17/2108:40 JAS Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1720133 1 08/07/2111:33 08/11/2103:31 DMG Mt. Juliet, TN 4Cn
Collected by Collected date/time Received date/time 5
DUP-1-20210803 11387209-07 GW D. Verret 08/03/2100:00 08/05/2113:30 Sr
Method Batch Dilution  Preparation Analysis Analyst Location 6
4 . Qc
date/time date/time
Wet Chemistry by Method 9060A WG1719812 1 08/09/2117:34 08/09/2117:34 MJA Mt. Juliet, TN >
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/07/2100:41 08/07/2100:41 DWR Mt. Juliet, TN Gl
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719341 1 08/07/2122:12 08/07/2122:12 JCP Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1720622 1 08/12/2116:18 08/17/2109:40 JAS Mt. Juliet, TN 8A|
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1720133 1 08/07/2111:33 08/11/2103:57 DMG Mt. Juliet, TN
9
Collected by Collected date/time  Received date/time Sc
TRIP BLANK 11387209-08 GW D. Verret 08/02/2100:00 08/05/2113:30
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time
Volatile Organic Compounds (GC) by Method NWTPHGX WG1718975 1 08/06/2122:09 08/06/2122:09 DWR Mt. Juliet, TN
Volatile Organic Compounds (GC/MS) by Method 8260D WG1719341 1 08/07/2121:31 08/07/2121:31 Jcp Mt. Juliet, TN
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report. Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis. All Method and Batch Quality Control
are within established criteria except where addressed in this case narrative, a non-conformance form
or properly qualified within the sample results. By my digital signature below, | affirm to the best of my
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the
quality of the data have been identified by the laboratory, and no information or data have been
knowingly withheld that would affect the quality of the data.

T 14

Mark W. Beasley

Project Manager

Report Revision History

Ss

Sr

Qc

Gl

8
Al

Sc

Level Il Report - Version 1: 08/18/2117:54

Sample Delivery Group (SDG) Narrative

pH outside of method requirement.

Lab Sample ID Project Sample ID Method
1387209-03 MW-3-20210803 NWTPHDX-NO SGT
1387209-04 MW-4-20210803 NWTPHDX-NO SGT
ACCOUNT: PROJECT: SDG: DATE/TIME:

TRC - BNSF Region 1 444428 11387209 08/30/2108:41
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MW-1-20210802 SAMPLE RESULTS - 01

Collected date/time: 08/02/2117:25 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 3060 B 1000 1 08/07/202103:31 WG1718339 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/06/202122:31 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 96.3 78.0-120 08/06/202122:31 WG1718975

Volatile Organic Compounds (GC/MS) by Method 8260D

Result Qualifier RDL Dilution  Analysis Batch ’ Qc

Analyte ug/l ug/! date / time
Benzene ND 1.00 1 08/07/202118:54 WG1719329 7G|
Toluene ND 1.00 1 08/07/202118:54 WG1719329
Ethylbenzene ND 1.00 1 08/07/202118:54 WG1719329 5
o-Xylene ND 1.00 1 08/07/202118:54 WG1719329 Al
m&p-Xylene ND 2.00 1 08/07/202118:54 WG1719329

(S) Toluene-d8 114 80.0-120 08/07/202118:54 WG1719329 9 Sc

(S) 4-Bromofluorobenzene 99.4 77.0-126 08/07/202118:54 WG1719329

(S) 1.2-Dichloroethane-d4 88.9 70.0-130 08/07/202118:54 WG1719329

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 381 200 1 08/11/202107:56 WG1719578
Residual Range Organics (RRO) 308 250 1 08/11/202107:56 WG1719578
(S) o-Terphenyl 108 52.0-156 08/11/202107:56 WG1719578

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/10/202123:36 WG1720133
Residual Range Organics (RRO) ND 250 1 08/10/202123:36 WG1720133
(S) o-Terphenyl 64.2 52.0-156 08/10/202123:36 WG1720133
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-2-20210802 SAMPLE RESULTS - 02

Collected date/time: 08/02/21 13:48 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 4820 B 1000 1 08/07/202103:57 WG1718339 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/06/202122:53 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 954 78.0-120 08/06/202122:53 WG1718975

Volatile Organic Compounds (GC/MS) by Method 8260D

Result Qualifier RDL Dilution  Analysis Batch ’ Qc

Analyte ug/l ug/! date / time
Benzene ND 1.00 1 08/07/202119:14 WG1719329 7G|
Toluene ND 1.00 1 08/07/202119:14 WG1719329
Ethylbenzene ND 1.00 1 08/07/202119:14 WG1719329 5
o-Xylene ND 1.00 1 08/07/202119:14 WG1719329 Al
m&p-Xylene ND 2.00 1 08/07/202119:14 WG1719329

(S) Toluene-d8 108 80.0-120 08/07/202119:14 WG1719329 9 Sc

(S) 4-Bromofluorobenzene 101 77.0-126 08/07/202119:14 WG1719329

(S) 1.2-Dichloroethane-d4 86.6 70.0-130 08/07/202119:14 WG1719329

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 842 200 1 08/11/202108:22 WG1719578
Residual Range Organics (RRO) 1640 250 1 08/11/202108:22 WG1719578
(S) o-Terphenyl 97.0 52.0-156 08/11/202108:22 WG1719578

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT

Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/11/202101:47 WG1720133
Residual Range Organics (RRO) ND 250 1 08/11/202101:47 WG1720133
(S) o-Terphenyl 80.0 52.0-156 08/1/202101:47 WG1720133
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-3-20210803

SAMPLE RESULTS - 03

Collected date/time: 08/03/21 09:40 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 1200 1000 1 08/07/202104:26 WG1718339 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/06/202123:14 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 94.8 78.0-120 08/06/202123:14 WG1718975
Volatile Organic Compounds (GC/MS) by Method 8260D
5
Result Qualifier RDL Dilution  Analysis Batch Qc
Analyte ug/l ug/l date /time
Benzene ND 1.00 1 08/07/202119:34 WG1719329 7G|
Toluene ND 1.00 1 08/07/202119:34 WG1719329
Ethylbenzene ND 1.00 1 08/07/202119:34 WG1719329 5
o-Xylene ND 1.00 1 08/07/202119:34 WG1719329 Al
m&p-Xylene ND 2.00 1 08/07/202119:34 WG1719329
(S) Toluene-d8 17 80.0-120 08/07/202119:34 WG1719329 9 Sc
(S) 4-Bromofiuorobenzene 102 77.0-126 08/07/202119:34 WG1719329
(S) 1,2-Dichloroethane-d4 91.3 70.0-130 08/07/202119:34 WG1719329
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 1960 200 1 08/17/202110:01 WG1720622
Residual Range Organics (RRO) 1500 250 1 08/17/202110:01 WG1720622
(S) o-Terpheny! 91.0 52.0-156 08/17/202110:01 WG1720622
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/17/202107:45 WG1721750
Residual Range Organics (RRO) ND 250 1 08/17/202107:45 WG1721750
(S) o-Terpheny! 76.3 52.0-156 08/17/202107:45 WG1721750
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-4-20210803

SAMPLE RESULTS - 04

Collected date/time: 08/03/2112:05 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 8730 1000 1 08/07/202104:54 WG1718339 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/06/202123:36 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 94.5 78.0-120 08/06/202123:36 WG1718975
Volatile Organic Compounds (GC/MS) by Method 8260D
5
Result Qualifier RDL Dilution  Analysis Batch Qc
Analyte ug/l ug/l date /time
Benzene ND 1.00 1 08/07/202119:54 WG1719329 7G|
Toluene ND 1.00 1 08/07/202119:54 WG1719329
Ethylbenzene ND 1.00 1 08/07/202119:54 WG1719329 5
o-Xylene ND 1.00 1 08/07/202119:54 WG1719329 Al
m&p-Xylene ND 2.00 1 08/07/202119:54 WG1719329
(S) Toluene-d8 114 80.0-120 08/07/202119:54 WG1719329 9 Sc
(S) 4-Bromofiuorobenzene 101 77.0-126 08/07/202119:54 WG1719329
(S) 1,2-Dichloroethane-d4 91.5 70.0-130 08/07/202119:54 WG1719329
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 180 200 1 08/17/202109:20 WG1720622
Residual Range Organics (RRO) 725 250 1 08/17/202109:20 WG1720622
(S) o-Terpheny! 80.5 52.0-156 08/17/202109:20 WG1720622
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/11/202102:39 WG1720133
Residual Range Organics (RRO) ND 250 1 08/11/202102:39 WG1720133
(S) o-Terpheny! 579 52.0-156 08/11/202102:39 WG1720133
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-5-20210803

SAMPLE RESULTS - 05

Collected date/time: 08/03/2110:55 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 1780 B 1000 1 08/07/202105:17 WG1718339 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/06/202123:58 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 9.6 78.0-120 08/06/202123:58 WG1718975
Volatile Organic Compounds (GC/MS) by Method 8260D
5
Result Qualifier RDL Dilution  Analysis Batch Qc
Analyte ug/l ug/l date /time
Benzene ND 1.00 1 08/07/202120:14 WG1719329 7G|
Toluene ND 1.00 1 08/07/202120:14 WG1719329
Ethylbenzene ND 1.00 1 08/07/202120:14 WG1719329 5
o-Xylene ND 1.00 1 08/07/202120:14 WG1719329 Al
m&p-Xylene ND 2.00 1 08/07/202120:14 WG1719329
(S) Toluene-d8 12 80.0-120 08/07/202120:14 WG1719329 9 Sc
(S) 4-Bromofiuorobenzene 99.3 77.0-126 08/07/202120:14 WG1719329
(S) 1,2-Dichloroethane-d4 90.4 70.0-130 08/07/202120:14 WG1719329
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/17/202109:00 WG1720622
Residual Range Organics (RRO) ND 250 1 08/17/202109:00 WG1720622
(S) o-Terpheny! 76.0 52.0-156 08/17/202109:00 WG1720622
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/11/202103:05 WG1720133
Residual Range Organics (RRO) ND 250 1 08/11/202103:05 WG1720133
(S) o-Terpheny! 65.3 52.0-156 08/11/202103:05 WG1720133
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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MW-6-20210803

SAMPLE RESULTS - 06

Collected date/time: 08/03/21 13:50 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) ND 1000 1 08/09/202116:11 WG1719812 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/07/202100:19 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 95.8 78.0-120 08/07/202100:19 WG1718975
Volatile Organic Compounds (GC/MS) by Method 8260D
5
Result Qualifier RDL Dilution  Analysis Batch Qc
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 08/07/2021 21:52 WG1719341 7 Gl
Toluene ND 1.00 1 08/07/2021 21:52 WG1719341
Ethylbenzene ND 1.00 1 08/07/2021 21:52 WG1719341 5
o-Xylene ND 1.00 1 08/07/2021 21:52 WG1719341 Al
m&p-Xylene ND 2.00 1 08/07/2021 21:52 WG1719341
(S) Toluene-d8 9.6 80.0-120 08/07/202121:52 WG1719341 9 Sc
(S) 4-Bromofiuorobenzene 91.3 77.0-126 08/07/202121:52 WG1719341
(S) 1,2-Dichloroethane-d4 103 70.0-130 08/07/202121:52 WG1719341
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/17/2021 08:40 WG1720622
Residual Range Organics (RRO) ND 250 1 08/17/2021 08:40 WG1720622
(S) o-Terpheny! 79.0 52.0-156 08/17/202108:40 WG1720622
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/11/202103:31 WG1720133
Residual Range Organics (RRO) ND 250 1 08/11/202103:31 WG1720133
(S) o-Terpheny! 70.0 52.0-156 08/11/202103:31 WG1720133
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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DUP-1-20210803

SAMPLE RESULTS - 07

Collected date/time: 08/03/21 00:00 L1387209
Wet Chemistry by Method 9060A
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 10400 1000 1 08/09/202117:34 WG1719812 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH ND 100 1 08/07/202100:41 WG1718975
(S) a,a,a-Trifluorotoluene(FID) 94.4 78.0-120 08/07/202100:41 WG1718975
Volatile Organic Compounds (GC/MS) by Method 8260D
5
Result Qualifier RDL Dilution  Analysis Batch Qc
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 08/07/202122:12 WG1719341 7G|
Toluene ND 1.00 1 08/07/202122:12 WG1719341
Ethylbenzene ND 1.00 1 08/07/202122:12 WG1719341 5
o-Xylene ND 1.00 1 08/07/202122:12 WG1719341 Al
m&p-Xylene ND 2.00 1 08/07/202122:12 WG1719341
(S) Toluene-d8 95.6 80.0-120 08/07/202122:12 WG1719341 9 Sc
(S) 4-Bromofiuorobenzene 91.7 77.0-126 08/07/202122:12 WG1719341
(S) 1,2-Dichloroethane-d4 110 70.0-130 08/07/202122:12 WG1719341
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 1850 200 1 08/17/202109:40 WG1720622
Residual Range Organics (RRO) 1040 250 1 08/17/2021 09:40 WG1720622
(S) o-Terpheny! 91.0 52.0-156 08/17/2021 09:40 WG1720622
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) ND 200 1 08/11/202103:57 WG1720133
Residual Range Organics (RRO) ND 250 1 08/11/202103:57 WG1720133
(S) o-Terpheny! 60.5 52.0-156 08/11/202103:57 WG1720133
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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TRIP BLANK SAMPLE RESULTS - 08

Collected date/time: 08/02/21 00:00 L1387209
Volatile Organic Compounds (GC) by Method NWTPHGX
Result Qualifier RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time ‘
Gasoline Range Organics-NWTPH ND 100 1 08/06/202122:09 WG1718975 Tc
(S) a,a,a-Trifluorotoluene(FID) 95.8 78.0-120 08/06/202122:09 WG1718975
3
, ) Ss
Volatile Organic Compounds (GC/MS) by Method 8260D
Result Qualifier RDL Dilution  Analysis Batch 4
Qualifier ' —_— Cn
Analyte ug/l ug/l date /time
Benzene ND 1.00 1 08/07/202121:31 WG1719341
Toluene ND 1.00 1 08/07/2021 21:31 WG1719341
Ethylbenzene ND 1.00 1 08/07/202121:31 WG1719341
o-Xylene ND 1.00 1 08/07/2021 21:31 WG1719341 6 Qc
m&p-Xylene ND 2.00 1 08/07/2021 21:31 WG1719341
(S) Toluene-d8 103 80.0-120 08/07/202121:31 WG1719341 >
(S) 4-Bromofiuorobenzene 98.1 77.0-126 08/07/202121:31 WG1719341 Gl
(S) 1,2-Dichloroethane-d4 110 70.0-130 08/07/202121:31 WG1719341
8
Al
9
Sc
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1718339

Wet Chemistry by Method 9060A

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1387209-01,02,03,04,05

(MB) R3689141-2 08/06/2120:32

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
TOC (Total Organic Carbon) 841 102 1000

1

L1386619-02 Original Sample (OS) « Duplicate (DUP)

N

Tc

Ss

(OS) L1386619-02 08/06/2122:16 « (DUP) R3689141-5 08/06/2122:33

Cn

Sr

Qc

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor K10
Analyte ug/l ug/l % %
TOC (Total Organic Carbon) 1400 ND 1 39.2 P1 20
Laboratory Control Sample (LCS)
(LCS) R3689141-1 08/06/2120:14

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % %
TOC (Total Organic Carbon) 75000 82000 109 85.0-115

L1386619-01 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

7
Gl

8
Al

Sc

(OS) L1386619-01 08/06/2120:48 « (MS) R3689141-3 08/06/2121:17 « (MSD) R3689141-4 08/06/21 21:49

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier ~RPD RPD Limits
Analyte ug/l ug/l ug/l ug/l % % % % %
TOC (Total Organic Carbon) 50000 ND 49200 50500 97.3 100 1 80.0-120 2.75 20
L1387170-01 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) L1387170-01 08/07/2102:05 « (MS) R3689141-6 08/07/2102:34 - (MSD) R3689141-7 08/07/21 03:01
Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier MSD Qualifier  RPD RPD Limits
Analyte ug/l ug/l ug/l ug/l % % % % %
TOC (Total Organic Carbon) 50000 9330 57900 61100 971 103 1 80.0-120 5.33 20
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1719812 QUALITY CONTROL SUMMARY

Wet Chemistry by Method 9060A L1387209-06,07

Method Blank (MB)

(MB) R3689986-2 08/09/2113:19

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
TOC (Total Organic Carbon) 301 102 1000

1

L1387209-07 Original Sample (OS) « Duplicate (DUP)

’TC

Ss

(OS) L1387209-07 08/09/2117:34 « (DUP) R3689986-5 08/09/2117:58

Cn

Sr

Qc

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor K10
Analyte ug/l ug/l % %
TOC (Total Organic Carbon) 10400 10400 1 0.0960 20
Laboratory Control Sample (LCS)
(LCS) R3689986-1 08/09/2112:58

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % %
TOC (Total Organic Carbon) 75000 77700 104 85.0-115

L1387209-06 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

7
Gl

8
Al

Sc

(OS) L1387209-06 08/09/2116:11 « (MS) R3689986-3 08/09/2116:40 - (MSD) R3689986-4 08/09/2117:07

MSD Qualifier  RPD

Spike Amount  Original Result  MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier
Analyte ug/l ug/l ug/l ug/l % % %
TOC (Total Organic Carbon) 50000 ND 49600 49700 97.8 98.1 1 80.0-120
ACCOUNT: PROJECT: SDG:
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WG1718975 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC) by Method NWTPHGX L1387209-01,02,03,04,05,06,07,08

Method Blank (MB)
(MB) R3690542-2 08/06/2121:24

MB Result MB Qualifier =~ MB MDL MB RDL 5
Analyte ug/l ug/l ug/l Tc
Gasoline Range
Organics-NWTPH v 316 100 3
() 96.1 78.0-120 5
a,a,a-Trifluorotoluene(FID) : :
4
Cn
Laboratory Control Sample (LCS) -
(LCS) R3690542-1 08/06/2120:32 Sr
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % % GQC
Gasoline Range
Organics-NWTPH 5500 5550 101 70.0-124
(5 L Gl
a,a,a-Trifluorotoluene(FID) 105 78.0-120
8
Al
9
Sc
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WG1719329

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1387209-01,02,03,04,05

(MB) R3691325-2 08/07/2113:02

N

Tc

Ss

Cn

Sr

Qc

MB Result MB Qualifier =~ MB MDL MB RDL

Analyte ug/l ug/l ug/l
Benzene u 0.0941 1.00
Ethylbenzene U 0.137 1.00
Toluene u 0.278 1.00
o0-Xylene U 0.174 1.00
m&p-Xylenes u 0.430 2.00

(S) Toluene-d8 1m2 80.0-120

(S) 4-Bromofluorobenzene ~ 96.4 77.0-126

(S) 1.2-Dichloroethane-d4 874 70.0-130
Laboratory Control Sample (LCS)
(LCS) R3691325-1 08/07/2112:22

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier

Analyte ug/l ug/l % %
Benzene 5.00 475 95.0 70.0-123
Ethylbenzene 5.00 5.56 1M 79.0-123
Toluene 5.00 5.15 103 79.0-120
o-Xylene 5.00 5.64 13 80.0-122
m&p-Xylenes 10.0 10.7 107 80.0-122

(S) Toluene-d8 109 80.0-120

(S) 4-Bromofluorobenzene 101 77.0-126

(S) 1.2-Dichloroethane-d4 91.9 70.0-130

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 444428 11387209 08/30/2108:41 17 of 26

7
Gl

8
Al

Sc




WG1719341

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

L1387209-06,07,08

(MB) R3691447-3 08/07/2121:11

Analyte

Benzene

Ethylbenzene

Toluene

o0-Xylene

m&p-Xylenes
(S) Toluene-d8
(S) 4-Bromofluorobenzene
(S) 1.2-Dichloroethane-d4

MB Result
ug/l

U

U

U

U

U

97.5

93.8
93.6

MB Qualifier

MB MDL
ug/l
0.0941
0.137
0.278
0.174
0.430

MB RDL
ug/l
1.00
1.00
1.00
1.00
2.00
80.0-120
77.0-126
70.0-130

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

Sr

Qc

(LCS) R3691447-1 08/07/2120:10 « (LCSD) R3691447-2 08/07/2120:30

Analyte

Benzene

Ethylbenzene

Toluene

0-Xylene

mé&p-Xylenes
(S) Toluene-d8
(S) 4-Bromofluorobenzene
(S) 1.2-Dichloroethane-d4

TRC

Spike Amount
ug/l
5.00
5.00
5.00
5.00
10.0

ACCOUNT:
- BNSF Region 1

LCS Result

ug/l

4.90
453
497
435
8.83

LCSD Result
ug/l
5.18
4.44
4.85
4.48
8.94

LCS Rec.
%

98.0
90.6
99.4
87.0
88.3
90.4
932

105

LCSD Rec.
%

104

88.8

97.0

89.6

89.4

98.1

93.3

12

PROJECT:
444428

Rec. Limits
%

70.0-123
79.0-123
79.0-120
80.0-122
80.0-122
80.0-120
77.0-126
70.0-130

LCS Qualifier

LCSD Qualifier

SDG:
11387209

RPD
%

5.56
2.01
2.44
2.94
1.24

RPD Limits
%
20
20
20
20
20

DATE/TIME:
08/30/2108:41

PAGE:
18 of 26

7
Gl

8
Al

Sc




WG1719578 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT L1387209-01,02

Method Blank (MB)

(MB) R3690381-1 08/10/2110:33

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 103 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3690381-2 08/10/2112:17 « (LCSD) R3690381-3 08/10/2112:43

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier
Analyte ug/l ug/l ug/l % % %
Diesel Range Organics (DRO) 1500 1420 1410 94.7 94.0 50.0-150
(S) o-Terpheny! 17 121 52.0-156
ACCOUNT: PROJECT: SDG:
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WG1720622 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT L1387209-03,04,05,06,07

Method Blank (MB)

(MB) R3691752-1 08/13/2106:22

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 66.5 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3691752-2 08/13/2106:42 + (LCSD) R3691752-3 08/13/2107:02

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier
Analyte ug/l ug/l ug/l % % %
Diesel Range Organics (DRO) 1500 1450 1490 96.7 99.3 50.0-150
(S) o-Terpheny! 77.0 77.5 52.0-156
ACCOUNT: PROJECT: SDG:

TRC - BNSF Region 1 444428 11387209
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%
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RPD Limits
%
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WG1720133 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT L1387209-01,02,04,05,06,07

Method Blank (MB)

(MB) R3690672-1 08/10/21 21:26

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 59.5 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3690672-2 08/10/2121:52 « (LCSD) R3690672-3 08/10/2122:18

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier
Analyte ug/l ug/l ug/l % % %
Diesel Range Organics (DRO) 1500 1290 1220 86.0 81.3 50.0-150
(S) o-Terpheny! 79.5 73.5 52.0-156
ACCOUNT: PROJECT: SDG:
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WG1721750 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT L1387209-03

Method Blank (MB)

(MB) R3692707-1 08/16/2116:08

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 78.0 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3692707-2 08/16/2116:34 « (LCSD) R3692707-3 08/16/2117:00

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier
Analyte ug/l ug/l ug/l % % %
Diesel Range Organics (DRO) 1500 1200 1140 80.0 76.0 50.0-150
(S) o-Terpheny! 94.0 88.0 52.0-156
ACCOUNT: PROJECT: SDG:
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GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory. This is not
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name,
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and

Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

3
Abbreviations and Definitions Ss
MDL Method Detection Limit. "
ND Not detected at the Reporting Limit (or MDL where applicable). Cn
RDL Reported Detection Limit.
Rec. Recovery. 55
RPD Relative Percent Difference. r
SDG Sample Delivery Group. -
Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and JQC
(S) Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be
detected in all environmental media.
U Not detected at the Reporting Limit (or MDL where applicable).
Analvte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes
Y reported. -
If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the Al
Dilution standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1is used in this field, the
result reported has already been corrected for this factor. 95
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal c
Limits for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or

Original Sample

Qualifier

Result

Uncertainty
(Radiochemistry)

Case Narrative (Cn)

Quality Control
Summary (Qc)

Sample Chain of
Custody (Sc)

Sample Results (Sr)

Sample Summary (Ss)

duplicated within these ranges.

The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control
sample. The Original Sample may not be included within the reported SDG.

This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL”
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect
or report for this analyte.

Confidence level of 2 sigma.

A brief discussion about the included sample results, including a discussion of any non-conformances to protocol
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

This section of the report includes the results of the laboratory quality control analyses required by procedure or
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not
being performed on your samples typically, but on laboratory generated material.

This is the document created in the field when your samples were initially collected. This is used to verify the time and
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the
samples from the time of collection until delivery to the laboratory for analysis.

This section of your report will provide the results of all testing performed on your samples. These results are provided
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description
B The same analyte is found in the associated blank.
J The identification of the analyte is acceptable; the reported value is an estimate.
P1 RPD value not applicable for sample concentrations less than 5 times the reporting limit.
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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Pace Analytical National

ACCREDITATIONS & LOCATIONS

12065 Lebanon Rd Mount Juliet, TN 37122

Alabama 40660 Nebraska NE-0S-15-05
Alaska 17-026 Nevada TN000032021-1
Arizona AZ0612 New Hampshire 2975
Arkansas 88-0469 New Jersey—NELAP TN002
California 2932 New Mexico ' TN00003
Colorado TN00003 New York 11742
Connecticut PH-0197 North Carolina Env375
Florida E87487 North Carolina ' DW21704
Georgia NELAP North Carolina ® M
Georgia ' 923 North Dakota R-140
Idaho TN00003 Ohio-VAP CL0069
lllinois 200008 Oklahoma 9915
Indiana C-TN-01 Oregon TN200002
lowa 364 Pennsylvania 68-02979
Kansas E-10277 Rhode Island LAO00356
Kentucky ' © KY90010 South Carolina 84004002
Kentucky 2 16 South Dakota n/a
Louisiana AI30792 Tennessee ' * 2006
Louisiana LAO18 Texas T104704245-20-18
Maine TN00003 Texas ° LABO152
Maryland 324 Utah TN000032021-11
Massachusetts M-TNOO3 Vermont V12006
Michigan 9958 Virginia 110033
Minnesota 047-999-395 Washington C847
Mississippi TN00003 West Virginia 233
Missouri 340 Wisconsin 998093910
Montana CERT0086 Wyoming A2LA
A2LA - 15017025 1461.01 AIHA-LAP,LLC EMLAP 100789
A2LA - 1S0O 17025 ° 1461.02 DOD 1461.01
Canada 1461.01 USDA P330-15-00234
EPA-Crypto TN00003
" Drinking Water 2 Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological °Mold ©Wastewater  n/a Accreditation not applicable
* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.
ACCOUNT: PROJECT: SDG: DATE/TIME:
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ACCOUNT:
TRC - BNSF Region 1

ANALY TICAL REPORT

July 09, 2021

Revised Report

TRC - BNSF Region 1

Sample Delivery Group: 11371284

Samples Received: 06/25/2021

Project Number: 444428.0000.0000
Description: BNSF - Glacier Park East
Report To: Eric Stata

1180 NW Maple St, Ste 310
Issaquah, WA 98027

Entire Report Reviewed By:

Mark W. Beasley
Project Manager

Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace

Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided,

and as the samples are received.

PROJECT: SDG:
444428.0000.0000 11371284
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SAMPLE SUMMARY

Collected by Collected date/time  Received date/time
P74-20210624 11371284-01 GW David Verret 06/24/2111:05 06/25/2109:00
Method Batch Dilution  Preparation Analysis Analyst Location
date/time date/time ’ Te
Wet Chemistry by Method 9060A WG1697540 1 06/30/2122:26 06/30/2122:26 MJA Mt. Juliet, TN
Volatile Organic Compounds (GC) by Method NWTPHGX WG1700000 10 07/05/2120:43 07/05/2120:43 JAH Mt. Juliet, TN 3
Volatile Organic Compounds (GC/MS) by Method 8260D WG1697837 1 07/01/2100:29 07/01/2100:29 TJ Mt. Juliet, TN Ss
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT WG1697190 1 07/04/2111:55 07/06/21 0413 AEG Mt. Juliet, TN
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT WG1697201 1 07/04/2112:01 07/08/2109:32 AEG Mt. Juliet, TN 4Cﬂ
5
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Qc
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CASE NARRATIVE

All sample aliquots were received at the correct temperature, in the proper containers, with the
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report. Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis. All Method and Batch Quality Control
are within established criteria except where addressed in this case narrative, a non-conformance form
or properly qualified within the sample results. By my digital signature below, | affirm to the best of my
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the
quality of the data have been identified by the laboratory, and no information or data have been
knowingly withheld that would affect the quality of the data.

Mark W. Beasley

Project Manager

Report Revision History

Level Il Report - Version 1: 07/08/21 20:56

Project Narrative

Sample ID corrected
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PZ4-20210624

SAMPLE RESULTS - 01

Collected date/time: 06/24/21 11:05 L1371284
Wet Chemistry by Method 9060A
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time :
TOC (Total Organic Carbon) 17300 1000 1 06/30/202122:26 WG1697540 Tc
Volatile Organic Compounds (GC) by Method NWTPHGX 355
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time 4Cn
Gasoline Range Organics-NWTPH 16000 1000 10 07/05/202120:43 WG1700000
(S) a,a,a-Trifluorotoluene(FID) 97.5 78.0-120 07/05/202120:43 WG1700000
Volatile Organic Compounds (GC/MS) by Method 8260D
c
Result RDL Dilution  Analysis Batch Qc
Analyte ug/l ug/l date / time
Benzene ND 1.00 1 07/01/202100:29 WG1697837 7 Gl
(S) Toluene-d8 79.2 80.0-120 07/01/202100:29 WG1697837
(S) 4-Bromofiuorobenzene 87.1 77.0-126 07/01/202100:29 WG1697837 5
(S) 1,2-Dichloroethane-d4 99.8 70.0-130 07/01/202100:29 WG1697837 Al
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT 95c
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 5540 200 1 07/06/2021 04:13 WG1697190
Residual Range Organics (RRO) 1730 250 1 07/06/2021 04:13 WG1697190
(S) o-Terpheny! 105 52.0-156 07/06/202104:13 WG1697190
Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT
Result RDL Dilution  Analysis Batch
Analyte ug/l ug/l date / time
Diesel Range Organics (DRO) 1390 200 1 07/08/202109:32 WG1697201
Residual Range Organics (RRO) ND 250 1 07/08/202109:32 WG1697201
(S) o-Terpheny! 72.6 52.0-156 07/08/202109:32 WG1697201
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1697540

Wet Chemistry by Method 9060A L1371284-01

Method Blank (MB)

QUALITY CONTROL SUMMARY

(MB) R3674299-2 06/30/2118:14

MB Result MB Qualifier ~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
TOC (Total Organic Carbon) 727 102 1000

1

L1370937-02 Original Sample (OS) « Duplicate (DUP)

N

Tc

Ss

(OS) L1370937-02 06/30/2120:40 - (DUP) R3674299-5 06/30/2120:53

Cn

Sr

Qc

Original Result DUPResult  Dilution DUP RPD DUP Qualiier  Jor K10
Analyte ug/l ug/l % %
TOC (Total Organic Carbon) 1430 1320 1 8.06 20
Laboratory Control Sample (LCS)
(LCS) R3674299-1 06/30/2118:01

Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % %
TOC (Total Organic Carbon) 75000 80600 107 85.0-115

L1370937-01 Original Sample (OS) « Matrix Spike (MS) « Matrix Spike Duplicate (MSD)

7
Gl

8
Al

Sc

(OS) L1370937-01 06/30/2119:30 « (MS) R3674299-3 06/30/2119:58 « (MSD) R3674299-4 06/30/2120:25

Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier ~ MSD Qualifier ~RPD RPD Limits
Analyte ug/l ug/l ug/l ug/l % % % % %
TOC (Total Organic Carbon) 50000 1070 47600 48200 93.1 94.2 1 80.0-120 113 20
L1371343-01 Original Sample (OS) » Matrix Spike (MS) « Matrix Spike Duplicate (MSD)
(OS) L1371343-01 06/30/2122:40 « (MS) R3674299-6 06/30/2123:03 « (MSD) R3674299-7 06/30/2123:30
Spike Amount  Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution  Rec. Limits MS Qualifier MSD Qualifier  RPD RPD Limits
Analyte ug/l ug/l ug/l ug/l % % % % %
TOC (Total Organic Carbon) 50000 ND 47400 48400 929 94.9 1 80.0-120 2.07 20
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
TRC - BNSF Region 1 444428.0000.0000 11371284 07/09/2114:21 6 of 14




WG1700000 QUALITY CONTROL SUMMARY

Volatile Organic Compounds (GC) by Method NWTPHGX L1371284-01

Method Blank (MB)
(MB) R3675973-2 07/05/2116:42

MB Result MB Qualifier =~ MB MDL MB RDL 5
Analyte ug/l ug/l ug/l Tc
Gasoline Range
Organics-NWTPH 504 J 316 100 3
() 984 78.0-120 5
a,a,a-Trifluorotoluene(FID) . :
4
Cn
Laboratory Control Sample (LCS) -
(LCS) R3675973-1 07/05/2115:58 Sr
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % % GQC
Gasoline Range
Organics-NWTPH 5500 5290 96.2 70.0-124
(5 L Gl
a,a,a-Trifluorotoluene(FID) 104 78.0-120
8
Al
9
Sc
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1697837

Volatile Organic Compounds (GC/MS) by Method 8260D

Method Blank (MB)

QUALITY CONTROL SUMMARY

(MB) R3675190-2 06/30/2120:43

N

Tc

Ss

Cn

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Benzene u 0.0941 1.00
(S) Toluene-d8 102 80.0-120
(S) 4-Bromofluorobenzene ~ 95.2 77.0-126
(S) 1.2-Dichloroethane-d4 100 70.0-130
Laboratory Control Sample (LCS)
(LCS) R3675190-1 06/30/2120:02
Spike Amount  LCS Result LCS Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l % %
Benzene 5.00 4.90 98.0 70.0-123
(S) Toluene-d8 103 80.0-120
(S) 4-Bromofluorobenzene 102 77.0-126
(S) 1.2-Dichloroethane-d4 96.5 70.0-130
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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WG1697190 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-NO SGT L1371284-01

Method Blank (MB)

(MB) R3675819-1 07/05/2111:38

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 109 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3675819-2 07/05/2112:01« (LCSD) R3675819-3 07/05/2112:23

LCSD Qualifier

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier
Analyte ug/l ug/l ug/l % % %
Diesel Range Organics (DRO) 1500 1800 1910 120 127 50.0-150
(S) o-Terpheny! 13 121 52.0-156
ACCOUNT: PROJECT: SDG:
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WG1697201 QUALITY CONTROL SUMMARY

Semi-Volatile Organic Compounds (GC) by Method NWTPHDX-SGT L1371284-01

Method Blank (MB)

(MB) R3675820-1 07/05/2112:46

MB Result MB Qualifier =~ MB MDL MB RDL
Analyte ug/l ug/l ug/l
Diesel Range Organics (DRO) U 66.7 200
Residual Range Organics (RRO) U 833 250
(S) o-Terpheny! 79.5 52.0-156

Laboratory Control Sample (LCS) « Laboratory Control Sample Duplicate (LCSD)

N

Tc

Ss

Cn

(LCS) R3675820-2 07/05/2113:09 « (LCSD) R3675820-3 07/05/2113:32

Spike Amount  LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier ~ LCSD Qualifier RPD RPD Limits
Analyte ug/l ug/l ug/l % % % % %
Diesel Range Organics (DRO) 1500 1440 1070 96.0 n3 50.0-150 J3 295 20
(S) o-Terpheny! 545 53.0 52.0-156
ACCOUNT: PROJECT: SDG: DATE/TIME:
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GLOSSARY OF TERMS

Guide to Reading and Understanding Your Laboratory Report

The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory. This is not
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.

Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name,
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and

Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.

3
Abbreviations and Definitions Ss
MDL Method Detection Limit. "
ND Not detected at the Reporting Limit (or MDL where applicable). Cn
RDL Reported Detection Limit.
Rec. Recovery. 55
RPD Relative Percent Difference. r
SDG Sample Delivery Group. -
Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and JQC
(S) Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be
detected in all environmental media.
U Not detected at the Reporting Limit (or MDL where applicable).
Analvte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes
Y reported. -
If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the Al
Dilution standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1is used in this field, the
result reported has already been corrected for this factor. 95
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal c
Limits for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or

Original Sample

Qualifier

Result

Uncertainty
(Radiochemistry)

Case Narrative (Cn)

Quality Control
Summary (Qc)

Sample Chain of
Custody (Sc)

Sample Results (Sr)

Sample Summary (Ss)

duplicated within these ranges.

The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control
sample. The Original Sample may not be included within the reported SDG.

This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.

The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL”
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect
or report for this analyte.

Confidence level of 2 sigma.

A brief discussion about the included sample results, including a discussion of any non-conformances to protocol
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.

This section of the report includes the results of the laboratory quality control analyses required by procedure or
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not
being performed on your samples typically, but on laboratory generated material.

This is the document created in the field when your samples were initially collected. This is used to verify the time and
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the
samples from the time of collection until delivery to the laboratory for analysis.

This section of your report will provide the results of all testing performed on your samples. These results are provided
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.

This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.

Qualifier Description
J The identification of the analyte is acceptable; the reported value is an estimate.
J2 Surrogate recovery limits have been exceeded; values are outside lower control limits.
J3 The associated batch QC was outside the established quality control range for precision.
ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:
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Pace Analytical National

ACCREDITATIONS & LOCATIONS

12065 Lebanon Rd Mount Juliet, TN 37122

Alabama 40660 Nebraska NE-0S-15-05
Alaska 17-026 Nevada TN000032021-1
Arizona AZ0612 New Hampshire 2975
Arkansas 88-0469 New Jersey—NELAP TN002
California 2932 New Mexico ' TN00003
Colorado TN00003 New York 11742
Connecticut PH-0197 North Carolina Env375
Florida E87487 North Carolina ' DW21704
Georgia NELAP North Carolina ® M
Georgia ' 923 North Dakota R-140
Idaho TN00003 Ohio-VAP CL0069
lllinois 200008 Oklahoma 9915
Indiana C-TN-01 Oregon TN200002
lowa 364 Pennsylvania 68-02979
Kansas E-10277 Rhode Island LAO00356
Kentucky ' © KY90010 South Carolina 84004002
Kentucky 2 16 South Dakota n/a
Louisiana AI30792 Tennessee ' * 2006
Louisiana LAO18 Texas T104704245-20-18
Maine TN00003 Texas ° LABO152
Maryland 324 Utah TN000032021-11
Massachusetts M-TNOO3 Vermont V12006
Michigan 9958 Virginia 110033
Minnesota 047-999-395 Washington C847
Mississippi TN00003 West Virginia 233
Missouri 340 Wisconsin 998093910
Montana CERT0086 Wyoming A2LA
A2LA - 15017025 1461.01 AIHA-LAP,LLC EMLAP 100789
A2LA - 1S0O 17025 ° 1461.02 DOD 1461.01
Canada 1461.01 USDA P330-15-00234
EPA-Crypto TN00003
" Drinking Water 2 Underground Storage Tanks * Aquatic Toxicity * Chemical/Microbiological °Mold ©Wastewater  n/a Accreditation not applicable
* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.

ACCOUNT: PROJECT: SDG: DATE/TIME:
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3600 Fremont Ave. N.
Seattle, WA 98103
T: (206) 352-3790
F: (206) 352-7178
info@fremontanalytical.com
TRC
Keith Woodburne
1180 NW Maple St. Ste 310
Issaquah, WA 98074

RE: BNSF Leavenworth GPE
Work Order Number: 2106463

June 29, 2021

Attention Keith Woodburne:

Fremont Analytical, Inc. received 1 sample(s) on 6/24/2021 for the analyses presented in the
following report.

E.coli by m-ColiBlue24® (MF Count)

This report consists of the following:

- Case Narrative

- Analytical Results

- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical,
Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes
Project Manager

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910

Original

www.fremontanalytical.com
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Date: 06/29/2021

CLIENT: TRC Work Order Sample Summary
Project: BNSF Leavenworth GPE

Work Order: 2106463

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received
2106463-001 P24-20210624 06/24/2021 11:05 AM 06/24/2021 3:45 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original
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Case Narrative
WO#: 2106463
Date: 6/29/2021

CLIENT: TRC
Project: BNSF Leavenworth GPE

|. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

Il. GENERAL REPORTING COMMENTS:
Results are reported in Colony Forming Units (CFU).

The validity of the analytical procedures for which data is reported in this analytical report is determined by
the Method Blank (MB). The MB is processed with the samples to ensure method criteria are achieved
throughout the entire analytical process.

IIl. ANALYSES AND EXCEPTIONS:

Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality
control summary page(s) and/or noted below. Fremont Analytical, Inc. currently holds accreditation for
E.Coli in water by method E.coli by m-ColiBlue24® (MF Count) per Washington Department of Ecology
regulations. Total Coliform count is provided for informational purposes only (by SM 9222 J).

Original
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Qualifiers & Acronyms

WO#: 2106463
Date Reported: 6/29/2021

Quialifiers:

* - Flagged value is not within established control limits

B - Analyte detected in the associated Method Blank

D - Dilution was required

E - Value above quantitation range

H - Holding times for preparation or analysis exceeded

| - Analyte with an internal standard that does not meet established acceptance criteria
J - Analyte detected below Reporting Limit

N - Tentatively Identified Compound (TIC)

Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits

ND - Not detected at the Reporting Limit

R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery

CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor

DUP - Sample Duplicate

HEM - Hexane Extractable Material

ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level

MB or MBLANK - Method Blank

MDL - Method Detection Limit

MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike

Ref Val - Reference Value

REP - Sample Replicate

RL - Reporting Limit

RPD - Relative Percent Difference

SD - Serial Dilution

SGT - Silica Gel Treatment

SPK - Spike

Surr - Surrogate

Original
www.fremontanalytical.com
Page 4 of 8



Analytical Report

Work Order: 2106463
Date Reported: 6/29/2021

Client: TRC Collection Date: 6/24/2021 11:05:00 AM

Project: BNSF Leavenworth GPE

Lab ID: 2106463-001 Matrix: Water

Client Sample ID: P24-20210624

Analyses Result RL Qual Units DF Date Analyzed

E.coli by m-ColiBlue24® (MF Count) Batch ID: R68237 Analyst: WC

Coliform, Total 2,000 100 D CFU/100ml 100 6/24/2021 5:17:00 PM
E. coli ND 100 D CFU/100ml 100 6/24/2021 5:17:00 PM

Original

Page 5 of 8



Date: 6/29/2021

Work Order:

Project:

2106463
CLIENT: TRC
BNSF Leavenworth GPE

QC SUMMARY REPORT
E.coli by m-ColiBlue24® (MF Count)

Sample ID: MB1-R68237
Client ID:  MBLKW

SampType: MBLK
Batch ID:  R68237

Units: CFU/100ml

Prep Date: 6/24/2021 RunNo: 68237

Analysis Date: 6/24/2021 SeqNo: 1377770

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Coliform, Total ND 1.00

E. coli ND 1.00

Sample ID: MB2-R68237 SampType: MBLK Units: CFU/100ml Prep Date: 6/24/2021 RunNo: 68237

Client ID:  MBLKW Batch ID:  R68237 Analysis Date: 6/24/2021 SeqNo: 1377772

Analyte Result RL SPKvalue SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Coliform, Total ND 1.00

E. coli ND 1.00

Original
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Sample Log-In Check List

Client Name:  TRCI Work Order Number: 2106463
Logged by: Carissa True Date Received: 6/24/2021 3:45:00 PM

Chain of Custody

1. Is Chain of Custody complete? Yes No [] Not Present [
2. How was the sample delivered? Client
Log In

3. Coolers are present? Yes No [] NA []
4. Shipping container/cooler in good condition? Yes No []

5. Custody Seals present on shipping container/cooler? Yes No [] Not Present |

(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes No [] NA [
7. Were all items received at a temperature of >2°Cto 6°C  * Yes No [ NA [
8. Sample(s) in proper container(s)? Yes No [

9. Sufficient sample volume for indicated test(s)? Yes No [ ]

10. Are samples properly preserved? Yes No []

11. Was preservative added to bottles? Yes [] No NA [
12. Is there headspace in the VOA vials? Yes [] No [] NA
13. Did all samples containers arrive in good condition(unbroken)? Yes No [

14. Does paperwork match bottle labels? Yes No [ ]

15. Are matrices correctly identified on Chain of Custody? Yes No [ ]

16. Is it clear what analyses were requested? Yes No []

17. Were all holding times able to be met? Yes No []

Special Handling (if applicable
18. Was client notified of all discrepancies with this order? Yes [] No [ ] NA

Person Notified:
By Whom:
Regarding:

Date: |
Via: [ ] eMail [ ] Phone [ ] Fax [ |InPerson

I

I

I
Client Instructions: |
19. Additional remarks:

Iltem Information

Item # Temp °C
Sample 1 34

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original
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3600 Fremont Ave. N.
Seattle, WA 98103

T: (206) 352-3790

F: (206) 352-7178
info@fremontanalytical.com

TRC

Keith Woodburne

1180 NW Maple St. Ste 310
Issaquah, WA 98074

RE: BNSF Leavenworth GPE
Work Order Number: 2108033

August 10, 2021

Attention Keith Woodburne:

Fremont Analytical, Inc. received 2 sample(s) on 8/3/2021 for the analyses presented in the
following report.

Fecal Coliform by SM 9222D

This report consists of the following:

- Case Narrative

- Analytical Results

- Applicable Quality Control Summary Reports
- Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont
Analytical, Inc. Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Brianna Barnes
Project Manager

DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910

Original

www.fremontanalytical.com
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Date: 08/10/2021

CLIENT: TRC Work Order Sample Summary
Project: BNSF Leavenworth GPE
Work Order: 2108033

Lab Sample ID Client Sample ID Date/Time Collected Date/Time Received
2108033-001 MW-3-20210803 08/03/2021 9:40 AM 08/03/2021 3:25 PM
2108033-002 MW-5-20210803 08/03/2021 10:55 AM 08/03/2021 3:25 PM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned

Original
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Case Narrative
WO#: 2108033
Date: 8/10/2021

CLIENT: TRC
Project: BNSF Leavenworth GPE

|. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

Il. GENERAL REPORTING COMMENTS:
Results are reported in Colony Forming Units (CFU).

The validity of the analytical procedures for which data is reported in this analytical report is determined by
the Method Blank (MB). The MB is processed with the samples to ensure method criteria are achieved
throughout the entire analytical process.

IIl. ANALYSES AND EXCEPTIONS:

Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality
control summary page(s) and/or noted below.

Original
Page 3 of 9



Qualifiers & Acronyms

WO#: 2108033
Date Reported: 8/10/2021

Qualifiers:

* - Flagged value is not within established control limits

B - Analyte detected in the associated Method Blank

D - Dilution was required

E - Value above quantitation range

H - Holding times for preparation or analysis exceeded

| - Analyte with an internal standard that does not meet established acceptance criteria
J - Analyte detected below Reporting Limit

N - Tentatively Identified Compound (TIC)

Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits

ND - Not detected at the Reporting Limit

R - High relative percent difference observed

Acronyms:

%Rec - Percent Recovery

CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor

DUP - Sample Duplicate

HEM - Hexane Extractable Material

ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level

MB or MBLANK - Method Blank

MDL - Method Detection Limit

MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike

Ref Val - Reference Value

REP - Sample Replicate

RL - Reporting Limit

RPD - Relative Percent Difference

SD - Serial Dilution

SGT - Silica Gel Treatment

SPK - Spike

Surr - Surrogate

Original
www.fremontanalytical.com
Page 4 of 9



Analytical Report

Work Order:
Date Reported:

2108033
8/10/2021

CLIENT: TRC
Project: BNSF Leavenworth GPE
Lab ID: 2108033-001

Client Sample ID: MW-3-20210803

Collection Date: 8/3/2021 9:40:00 AM
Matrix: Groundwater

Analyses Result RL Qual Units DF Date Analyzed

Fecal Coliform by SM 9222D Batch ID: R69123 Analyst: TN
Coliform, Fecal ND 10.0 DH  CFU/100mlI 10 8/3/2021 4:49:00 PM

Lab ID: 2108033-002 Collection Date: 8/3/2021 10:55:00 AM

Client Sample ID: MW-5-20210803 Matrix: Groundwater

Analyses Result RL Qual Units DF Date Analyzed

Fecal Coliform by SM 9222D Batch ID: R69123 Analyst: TN
Coliform, Fecal ND 10.0 D CFU/100ml 10 8/3/2021 4:49:00 PM

Original
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Work Order:

Project:

2108033
CLIENT: TRC
BNSF Leavenworth GPE

Date: 8/10/2021

QC SUMMARY REPORT
Fecal Coliform by SM 9222D

Sample ID: MB1-R69123
Client ID:  MBLKW

SampType: MBLK
Batch ID:  R69123

Units: CFU/100ml

RunNo: 69123
SegNo: 1399596

Prep Date: 8/3/2021
Analysis Date: 8/3/2021

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Coliform, Fecal ND 1.00

Sample ID: MB2-R69123 SampType: MBLK Units: CFU/100ml Prep Date: 8/3/2021 RunNo: 69123

Client ID:  MBLKW Batch ID: R69123 Analysis Date: 8/3/2021 SeqNo: 1399607

Analyte Result RL SPK value SPK Ref Val %REC LowLimit HighLimit RPD Ref Val %RPD RPDLimit  Qual
Coliform, Fecal ND 1.00

Original

Page 6 of 9



Sample Log-In Check List

Client Name:  TRCI Work Order Number:

Logged by: Gabrielle Coeuille Date Received:

Chain of Custody

2108033
8/3/2021 3:25:00 PM

1. Is Chain of Custody complete? Yes No [ Not Present [
2. How was the sample delivered? Client
Lodg In

3. Coolers are present? Yes No [ NA [

4. Shipping container/cooler in good condition? Yes No []

5. Custody Seals present on shipping container/cooler? Yes [] No [] Not Present

(Refer to comments for Custody Seals not intact)

6. Was an attempt made to cool the samples? Yes No [] NA []

7. Were all items received at a temperature of >2°C to 6°C  * Yes No L[] NA []

8. Sample(s) in proper container(s)? Yes No []

9. Sufficient sample volume for indicated test(s)? Yes No [J

10. Are samples properly preserved? Yes No []

11. Was preservative added to bottles? Yes [ No NA [

12. Is there headspace in the VOA vials? Yes [] No [ NA

13. Did all samples containers arrive in good condition(unbroken)? Yes No [

14. Does paperwork match bottle labels? Yes No []

15. Are matrices correctly identified on Chain of Custody? Yes No []

16. Is it clear what analyses were requested? Yes No []

17. Were all holding times able to be met? Yes [] No

Special Handling (if applicable

18. Was client notified of all discrepancies with this order? Yes No [ NA [
Person Notified:  [Keith Woodburne Date: | 8/3/2021
By Whom: |Gabrielle Coeuille Via: eMail [ ] Phone [ ] Fax [ ]InPerson
Regarding: [Ok to proceed out of hold?

Client Instructions: |Proceed.

19. Additional remarks:

Iltem Information

Item # Temp °C

Sample 1 3.8

* Note: DoD/ELAP and TNI require items to be received at 4°C +/- 2°C

Original

Page 7 of 9
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Update per KW 8/3/21- gac

Fecal Coliform

Fecal Coliform
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GCoeuille
Line

GCoeuille
Typewriter
Fecal Coliform

GCoeuille
Typewriter
Fecal Coliform

GCoeuille
Typewriter
Update per KW 8/3/21- gac


Attachment E
Supplemental Remedial Investigation
Field Data Sheets



GROUNDWATER SAMPLING RECORD

e 6L Y
Personnel: 0 V@/‘/L/,

q
Weather: XC - Synny
/

WELLIDPZ - L/{

Project Number: L/ [// L/L{ &X
Project Name: (/U(/‘U\LJG/‘lL - 6 PEe

Sheet L of L

Well Construction Well Integrity Well Volume

Initial DTW L
Casing Material: WV(/ Concrete Collar: G OOJ (ft btoc) as..' 1S
u < 0\ Measured Total Depth
Casing Diameter: L{ Well Cap: Noo (ft btoc)

Height of water Column

(ft)

Casing Volume

Q(Uélx

Completion Type: Security Lock: YW

Screened Interval: Standing Water:  fls) (gal)
Sampling Method:| du/" puwp
Intake Depth (ft btoc):| ' 94.¢' !
Field Water Quality Measurements
Time DTW Temp. oH sggzi;ic DO ORP | Turbidity | Turbidity | Color ';'°t‘” ‘i;"ln
(ft/btoc) (€ (mSIcn'1) (mglL) (mv) (NTU) | (visual) | (visual) (mlj n:’in) ( r:L)
300nsecutive;e:;:tngs,3minuteS +/-0.1 +/- 3% +-03 +-10 :4-3?\;’?8; N/A N/A 100 to 150 N/A
04z Beso (a6 1615 [[o1]A4d|Yya.)[5.17
4% 12557 w2 [0 1l04 [Jo0-M] 27.1]14.98
[051 85.6[/9.5" [ ox [[os [].§3]aa3 | .l
(053 | A5 61115 [ 6.05] [.o¥|2.02 [15.71]).75]
056 38|42 |6.06|loY | ] 1R |4 ] |I-62

(059

156

1

607

|.0Y

4.4

|56

Sample Name
Sample Time

\lo§

P29~ 762706 74

Comments:Acme UO\‘\‘(f - bjagu5 F\N‘OQ\?‘Z) D O
(MNJQ,
(;M&BLM 58@/ fﬁﬂéuxlv




DEPTH TO WATER FIELD FORM

Project No: 114 ¥ TRC Personnet: ) Veritd & [ @riadt
Site Name:  [eaveawssih -~ GPE Date: Y - A~ 2|
Well Screen | Depthto | Depthto | FreeProduct | FreeProduct | Total Comments
Number Interval | Water | Product | Thickness (ft) | Recovery Depth
MW - | SY.® — | — —  lezto
N - 5. A — ~— — X(fﬂ(
MW -3 59.11 — | - — MY
MW -4 $9%7 - — —  [1%00
/AW S 7.5 — — | = K3
M\A 57-1 | — — —  [13¥¢
SAd Mool —| —| — QUL
PZ-2 = - — |5
P23 %93 —| — | — pao
— 74§

£z-4

A74¢




WELL ID

Project Number: 544 { )7

GROUNDWATER SAMPLING RECORD

Project Name: Grse 6PE Le/\(/o«udfil\

Well Construction

Pul

Casing Material:

Casing Diameter: d

Completion Type: X(LJBlf\

Screened Interval:

6% %5

Sheet _/l_ of _/__

Date: \7 ;2 “«Q(
Personnel: DAVQ/‘f‘Cl/ ) L Brianl
Weather: Q/T & \SMK&;/
Well Integrity Well Volume
Concrete Collar: 01 i?tittﬂc?)TW é§ 9
Well Cap: (Y[ fbton O RS

Security Lock: YW

Standing Water: /\b

Height of water Column

(ft)

Casing Volume
(gal)

Sampling Method:

Intake Depth (ft btoc):

Slagder  Quirp
A0 i

Field Water Quality Measurements

Specific . . Flow Cum.
Time (ft?t-)rt‘gc) ng:;) ' PH (nf;;‘cc:‘;) (n?g(I)L) &R\z Tl(lmgl)ty T(:ir::;llt)y (ﬁ::;rl) (mT.?r:'iein) (‘::I'_)
3 consecutive ;e:;ritngs’?’mi””tes #-04 | +-3% | 03 | +-10 |ZEORO N N/A  |100t0150|  N/A
514 | /M |1 |78 |69 |06 {Q0F |lom iy | Aen
1517 Y lcaalgatlvelgrlsas] 71
(S0 5.4 3.0 101 [0.99\ 2% | 298| cleer | |
[s23 7057095014 ys9A[ZgL| \ [ |
1526 (5[ Doo [0 [0 1977 [ 21 /
1529 (573 [76810.95 0% |[z2.51 28
(SR 3% 1705 10A10-94 1227 |21.¥
S35 3.5 70 lo-aq o4 |us. x| .|
53% 125 7.0 |0 M|052]1(4.2 |[6.]
54) 159 735 [0.94 |06 | 556 | 1SS
syv] " 1379 (o4 (042 |48 |i5Y

Sample Name
Sample Time

B¢

M- 2 - 20210802

Comments:




WELL ID

GROUNDWATER SAMPLING RECORD

Date: Y . D’/ )//

Project Number: C(({L{ ({QZ

Project Name: |305C [ opvenporil GIDE

Well Construction

Casing Material:

PUC

Casing Diameter:

Q“ \

Completion Type:

N

Sheet ‘L of J,

Personnel: Dt\\/(,/\/\"/il — (_/ ‘}f?al\*)(

Weather: 7| 0 5 - Gwmpltey
/

Well Integrity

Concrete Collar: Dﬁﬁ 4

Well Cap: ) (&

Security Lock: M

Standing Water: ~o

Well Volume

Initial DTW

(ft btoc)

=Y 25

Measured Total Depth

(ft btoc)

(2.0

Height of water Column ™~

(ft)

Casing Volume

17:/9

48 % 10.T¥

HB.6[ NS

Screened Interval: 6 ,J- -] 7 (gal)
Sampling Method: Dlﬂj{dp/ Qump
Intake Depth (ft btoc):| /4 / '
Field Water Quality Measurements
Time DTW Temp. oH sggzi;i'c DO ORP | Turbidity | Turbidity | Color ';'::;’ ‘il‘:l"
.(ftlbtocl:) fC°) (mS/cm) (mg/L) (mV) (NTU) (visual) (visual) (mLimin) (mL-)
3 consecutive ;e:;r't”gs’?’m'”“tes +#-04 | +-3% | +-03 | +-10 :43?:/;8&: N/A NA  [100to150| N/A
2:04] MVt ] 0-0 |6 AHO YO0 450 [649 [¥45 |lew [ine
Dol ] [ les71094 [ sy I3 0.8 | |
Tlo] | lis.2]ee 6047 [z 2] |
73 | | s 261078 V49 [159.7]7).9
| 716 \\ H¥ [ 1108 |19 a6 [0 \
|

Sample Name
Sample Time

|7:35

MW - |~ 302) 0%0

Comments:




WELL ID AW/ =0
Project Number: I’ML’{ 4 N

GROUNDWATER SAMPLING RECORD

Project Name: (b V5= Lasvin sl G PE

Completion Type: }rk\/ﬁ\’\

Date: Y 3 ~ )/7

SheetﬂLoij

Personnel: VU//Y/J/ VL Byraat

Security Lock:

Weather:
Well Construction Well Integrity Well Volume
Initial DTW
Casing Material: F\ﬂ' Concrete Collar: /\///‘\' (ft btoc) g‘q . / 9
R ' Measured Total Depth s
Casing Diameter: Q Well Cap: MAJ (ft btoc) 7 .45
</

Height of water Column

(ft)

Casing Volume

Screened Interval: 50 - 7¥ Standing Water:  Vly (gal)
Sampling Method: b()/ﬂgux/ €’J,v.p
Intake Depth (ft btoc): 64’ '
Field Water Quality Measurements
. DTW Temp. Specific | pq ORP | Turbidity | Turbidity | Color Flow Cum.
Time | tubtoc) () pH (nfg;‘cc:‘;) (mglL) (mV) (NTU) | (visual) | (visual) (mT.?r:'iein) (‘::I'_)
3 consecutive ;e;;rit”gs’?’mi”“tes +-01 | +-3% | +-03 | +-10 :43?:/;& N/A N/A  |100t0150|  N/A
W Jwm MY 70]0¥9 213 ][645] 5.9 | clur| tone
134 L1140 1e.7910:35]221[160.)[4-06 L
g9 | [ @367 084 2.09]150615 %7 V[ |
a1 150 [gaal a9 lssfexfdar] [[ |
933 157 1642|085 [ s [[195]4.12 1

59.4

Sample Name
Sample Time

0944

MU -3~ 2000%03

Comments: QUP fa\\& )@KL/\
Dus- |- 2020003



weLL ip /M < S

Project Number: L/L{L( (" ;’X

GROUNDWATER SAMPLING RECORD

Project Name: BASE Lennnain LCALE

Date: \Y -5 2l

Sheet _)_ of J_

Well Construction

Casing Material: P\/ -
7]

Casing Diameter: Q

Completion Type: l\rtbl’\

Screened Interval: (L().5 ~%0.5

Personnel: D \je(fﬂ/ & LAt

Weather: YGB ﬂwm Q(AV&L/
T T M /

Well Integrity

Concrete Collar: 56

Well Cap: (450
[

Security Lock: /)

Standing Water: M

Well Volume

Initial DTW
(ft btoc) /

(ft btoc)

—
M d Total Depth S S ¢
easured Total Dept Y) —,5

Height of water Column "™

(ft)

Casing Volume

(gal)
Sampling Method:] [, 1L~ 7.0
Intake Depth (ft btoc):| — ML
Field Water Quality Measurements
Ti DTW Temp. H sgeci;ic DO ORP | Turbidity | Turbidity | Color Flow Cum.
'Me | (ftbtoc) | (C?) PR | ey | mai) | @) | T | (visual) | (visua) (mTjr:\ein) (\::1-)
3 consecutive ;e;;rit”gs’3mi”“tes +-01 | +-3% | +-03 | +-10 :43?:/;8; N/A NA  |100t0150|  N/A
(837 [Am |16 1693 (L [51F (g7 |22
(o6 5.2 |60 |[.70 [Lhd )€ [[2-S
(043 (4] g0 Y. Jo |[80-5]7-2
N 2% |Ggall-e8 409|782
10 44 (37 1A ]).69 [4-23))17.6 |5 39

Sample Name
Sample Time

)SS~

MV - - JoN 0783

Comments:




GROUNDWATER SAMPLING RECORD

PN
WELLID /V\ L\) Sheet‘)'of‘lr

Project Number: HY4 90y Date: \Z - /5 - D )
Project Name: (b //SE [ unporth 6PE Personn:l: QU Verrtl 4 L. G ant
Weather: 9)0¢ —

Well Construction Well Integrity Well Volume
Casing Material: PUC Concrete Collar: o‘é i?tittﬂc?)TW S\G\W
Casing Diameter: P) ) Well Cap: Y I/— ?Aftebatzlcj:;ed fotel epin 7{ /
Completion Type: &/LJ 5\’\ Security Lock: gﬁight of water Golumn
Screened Interval: S L‘ - —)IJ/ Standing Water: o ((;T)ing volume

Sampling Method:| \o/addes  gumyp
Intake Depth (ft btoc):| 7' '

Field Water Quality Measurements

Specific - i ow um.
Time (fgtrt‘gc) ng:f ' PH (Eg;‘::‘;) (n?g(I)L) &R\z Tl(‘r:?gl)ty T(:ir::;llt)y (ﬁ::::l) (m%’:in) 3:“’1)
3 consecutive ;e;;ritngs’?’mi”“tes #-04 | +-3% | 03 | +-10 |ZEORO N NA  |[100t0150|  N/A
(50 | (0.4 1706 ([T |26 163 (243 [ lnpne

140 (6.6 |65 | 115|281 |[2883 | 20

|3 [6.0 | 40])./5|Q31]43.4]]7.X

14 6 (.7 16 A[ LIS |19 |199-[ ||5.)

A4 e s lead 1Y [1ac oo s

IS | 1166 [ L1 [222 1579 [y

[

Ucs | " sy oo [[Y ]9-26

U

74 1776

03

Sample Name MW -Y ~ 202/ 6% 93
Sample Time \2:0

Comments:



GROUNDWATER SAMPLING RECORD

WELL ID /l/l W '(b Sheet_\[_ofL

Project Number: L{W’I "(QY Date: \Z’ 3 - D,
Project Name: %/Mﬁ & Lpatqerth GFE, Personnel: @ \[f L l/
Weather: 0’[9; - / W‘7

Well Construction Well Integrity Well Volume
Casing Material: v Concrete Collar. 0L i?tittﬂc?)TW 5“7 Y L/l
Casing Diameter: ;1 ’ Well Cap: @K ?Aftebatzlcj:;ed Tor! Depth’)/j YU
Completion Type: Q( v9 L _ |Security Lock: o gﬁight of water Golumn
Screened Interval: 63 /j 5 Standing Water: [\® ((;T)ing volume

Sampling Method: b(MUZ&/ Jonp
Intake Depth (ft btoc):| /([ 7]

Field Water Quality Measurements

Time DTW Temp. oH sggz';'c DO ORP | Turbidity | Turbidity | Color ';'°t‘” ‘il‘"l"
o . . . ate ol.
(ft/btoc) (C°) (mS/cm) (mg/L) (mV) (NTU) (visual) (visual) (mL/min) (mL)
1 i i _ 0,
3 consecutive readings, 3 minutes +-01 +-3% +-03 +-10 +/-10% or N/A N/A 100 to 150 N/A

apart <10 NTUs

2as |y | S | Gshlosss | [ 84 US Y 617 [mury | o
B9 | | (2Y | ¢s53|loss |09 |6 ||

33/ | | 12.7 1666 (0571 0.99 |18 | 27| |dsa.

| 53Y %23 1661|657 |OF [149% |74

1337 35 675 os1s |66 |83 |27y |
(2406 2.3 10.70 0515|076 |3 |o4.% )

R | 1124 [6a4]osn[025] m@y|an-s
2| [ izl 681 [osW oDl i2.6] |
i | 123 legg oo gLl [Qof | ]

Y. 9
Sample Name MU -6- D1 0%03
Sample Time (250

Comments:



Attachment F
Aquifer Testing Output



TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF

Location: Leavenworth, WA | Slug Test: MW-1, Test 1 Test Well: MW-1

Test Conducted by: E. Stata

Test Date: 7/13/2021

Analysis Performed by: J. Boyd | Slug Test 1 Analysis Date: 9/1/2021

Aquifer Thickness: 20.00 ft

OE-1 2E2 4E2 6E2

Time [s]
8E2 1E3 1E3 1E3 2E3 2E3

2E3

1E1

1EO

h/7hO

1E-1
= MW-1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-1 2.76 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-1, Test 1 Test Well: MW-1
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 | Slug Test 1 J. Boyd 9/1/2021 Hvorslev MW-1 2.76 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-1, Test 2 Test Well: MW-1
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-1, Test 2 Analysis Date: 9/1/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 2E2 4E2 6E2 8E2 1E3 1.2E3 1.4E3 1.6E3 1.8E3 2E3

1EO
o
< 1E-1
c

[T
-\1—\
1E-2 - ~
H MW-1
Calculation using Hvorslev
Observation Well Hydraulic Conductivity
[cm/s]

MW-1 6.90 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-1, Test 2 Test Well: MW-1
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-1, Test 2 J. Boyd 9/1/2021 Hvorslev MW-1 6.90 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF

Location: Leavenworth, WA

| Slug Test: MW-1, Test 3

Test Well: MW-1

Test Conducted by: E. Stata

Test Date: 7/13/2021

Analysis Performed by: J. Boyd

| MW-1, Test 3

Analysis Date: 9/1/2021

Aquifer Thickness: 20.00 ft

OE-1 2E2 4E2

Time [s]
6E2 8E2 1E3 1.2E3

1.4E3 1.6E3 1.8E3

2E3

1E1

1E0-#

h/7hO

1E-1-

1E-2
= MW-1

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-1 5.66 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-1, Test 3 Test Well: MW-1
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-1, Test 3 J. Boyd 9/1/2021 Hvorslev MW-1 5.66 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-1, Test 4 Test Well: MW-1
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-1, Test 4 Analysis Date: 9/1/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 2E2 4E2 6E2 8E2 1E3 1.2E3 1.4E3 1.6E3 1.8E3 2E3
1EO

o
< 1E-1
c

1E-2

= MW-1
Calculation using Hvorslev
Observation Well Hydraulic Conductivity
[cm/s]

MW-1 5.75 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-1, Test 4 Test Well: MW-1
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-1, Test 4 J. Boyd 9/1/2021 Hvorslev MW-1 5.75 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-2, Test 1 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-2, Test 1 Analysis Date: 9/1/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 3E2 6E2 9E2 1.2E3 1.5E3 1.8E3 2.1E3 2.4E3 2.7E3 3E3
1EO
1]
o
c
N
c
1E-1
= MW-2
Calculation using Hvorslev
Observation Well Hydraulic Conductivity
[cm/s]

MW-2 1.40 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-2, Test 1 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-2, Test 1 J. Boyd 9/1/2021 Hvorslev MW-2 1.40 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF

Location: Leavenworth, WA | Slug Test: MW-2, Test 2 Test Well: MW-2

Test Conducted by: E. Stata

Test Date: 7/13/2021

Analysis Performed by: J. Boyd | MW-2, Test 2 Analysis Date: 9/1/2021

Aquifer Thickness: 20.00 ft

OE-1 3E2 6E2 9E2

Time [s]
1.2E3 153 1.8E3 2.1E3 2.4E3 2.7E3

3E3

1EO

1E-1

h/7hO

1E-2
B MW-2

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-2 1.03 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-2, Test 2 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-2, Test 2 J. Boyd 9/1/2021 Hvorslev MW-2 1.03 x 10°




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-2, Test 3 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-2, Test 3 Analysis Date: 9/1/2021

Aquifer Thickness: 20.00 ft

Time [s]
OE-1 3E2 6E2 9E2 1.2E3 153 1.8E3 2.1E3 2.4E3 2.7E3 3E3
1EO

h/ho
=
"
N

1E-2
= MW-2
Calculation using Hvorslev
Observation Well Hydraulic Conductivity
[ft/d]

MW-2 8.48 x 102




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-2, Test 3 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [ft3/d] K [ft/d]
1 MW-2, Test 3 J. Boyd 9/1/2021 Hvorslev MW-2 8.48 x 1072




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-2, Test 4 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-2, Test 4 Analysis Date: 9/1/2021

Aquifer Thickness: 20.00 ft

Time [s]
OE-1 5E2 1E3 1.5E3 2E3 2.5E3 3E3 3.5E3 4E3 4.5E3 5E3
0.01

0.10

Drawdown

1.00

10.00
B MW-2

Calculation using Hvorslev

Observation Well Hydraulic Conductivity
[ft/d]

MW-2 2.14 x 102




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-2, Test 4 Test Well: MW-2
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [ft3/d] K [ft/d]
1 MW-2, Test 4 J. Boyd 9/1/2021 Hvorslev MW-2 2.14 x 107




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-3, Test 1 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/12/2021
Analysis Performed by: J. Boyd | MW-3, Test 3 Analysis Date: 9/2/2021

Aquifer Thickness: 20.00 ft

Time [s]
0 200 400 600 800 1000

h/ho

1E-2

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-3 441 x10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-3, Test 1 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/12/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-3, Test 3 J. Boyd 9/2/2021 Hvorslev MW-3 4.41x10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF

Location: Leavenworth, WA

| Slug Test: MW-3, Test 2

Test Well: MW-3

Test Conducted by: E Stata

Test Date: 7/12/2021

Analysis Performed by: J. Boyd | MW-3, Test 2 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
0 200 400 600 800 1000
1E0 | | | | |
o
£ 1E-1
= ]
1E-2

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-3 3.59 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-3, Test 2 Test Well: MW-3
Test Conducted by: E Stata Test Date: 7/12/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-3, Test 2 J. Boyd 9/2/2021 Hvorslev MW-3 3.59 x 10°




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-3, Test 3 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/12/2021
Analysis Performed by: J. Boyd | MW-3, Test 3 Analysis Date: 9/2/2021

Aquifer Thickness: 20.00 ft

Time [s]
0 400 800 1200 1600 2000
1E1 | | | |

1E0—4

h/ho

1E-1+

1E-2

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-3 3.33x10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-3, Test 3 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/12/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-3, Test 3 J. Boyd 9/2/2021 Hvorslev MW-3 3.33x 10°




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-3, Test 4 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/12/2021
Analysis Performed by: J. Boyd | MW-3, Test 4 Analysis Date: 9/2/2021

Aquifer Thickness: 20.00 ft

Time [s]
0 200 400 600 800 1000
1E1

1E0

h/ho

1E-1+

1E-2

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-3 5.37 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-3, Test 4 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/12/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-3, Test 4 J. Boyd 9/2/2021 Hvorslev MW-3 5.37 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-4, Test 1 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-4, Test 1 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 2E2 4E2 6E2 8E2 1E3 1.2E3 1.4E3 1.6E3 1.8E3 2E3
0.01 —

_—

0.10

Drawdown

1.00
B MW-3

Calculation using Hvorslev

Observation Well

Hydraulic Conductivity

[cm/s]

MW-3

3.47 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-4, Test 1 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-4, Test 1 J. Boyd 9/2/2021 Hvorslev MW-3 3.47 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-4, Test 2 Test Well: MW-3
Test Conducted by: Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-4, Test 2 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]

OE-1 1E2 2E2 3E2

4E2 5E2 6E2 TE2 8E2 9E2

1E3

1EO

h/ho
=
"
N

1E-2
= MW-3
Calculation using Hvorslev
Observation Well Hydraulic Conductivity
[cm/s]

MW-3 5.09 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-4, Test 2 Test Well: MW-3
Test Conducted by: Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-4, Test 2 J. Boyd 9/2/2021 Hvorslev MW-3 5.00 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

OE-1 2E2 4E2 6E2

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-4, Test 3 Test Well: MW-3
Test Conducted by: Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-4, Test 3 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]

8E2 1E3 1.2ES 1.4E3 1.6E3 1.8E3

2E3

[cm/s]

0.01
—

c //
3 _—
O
g 0.10
©
S
@)

!

1.00-

B MW-3
Calculation using Hvorslev
Observation Well Hydraulic Conductivity

MW-3 2.28 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-4, Test 3 Test Well: MW-3
Test Conducted by: Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-4, Test 3 J. Boyd 9/2/2021 Hvorslev MW-3 2.28 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-4, Test 4 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-4, Test 4 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 1E2 2E2 3E2 4E2 5E2 6E2 TE2 8E2 9E2 1E3
0.01
0.10
c
3
@]
B
©
S
(@)
1.00
10.00
B MW-3

Calculation using Hvorslev

Observation Well

Hydraulic Conductivity

[cm/s]

MW-3

3.48 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-4, Test 4 Test Well: MW-3
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-4, Test 4 J. Boyd 9/2/2021 Hvorslev MW-3 3.48 x 107




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-5, Test 1 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/12/2021
Analysis Performed by: J. Boyd | MW-5, Test 1 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 7E1 1.4E2 2.1E2 2.8e2 3.5E2 4.2E2 4.9E2 5.6E2 6.3E2 7TE2
1EO L
]

1E-1
(@] R ) | S [ § Ny W
Q By wm (I OO0 = ]
S O1E-2
< s ]

I—I-I—+ . S - ‘
= = B E B OE@I
|
1E-3 B |
1E-4
= MW-5

Calculation using Hvorslev
Observation Well Hydraulic Conductivity

[cm/s]

MW-5 8.36 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-5, Test 1 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/12/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-5, Test 1 J. Boyd 9/2/2021 Hvorslev MW-5 8.36 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-5, Test 2 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-5, Test 2 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 1E2 2E2 3E2 4E2 5E2 6E2 TE2 8E2 9E2 1E3

1EO

1E-1
o —
S . m
< 1 \\\

\
1E-2
‘\\
T —
1E-3
B MW-5

Calculation using Hvorslev

Observation Well

Hydraulic Conductivity

[cm/s]

MW-5

7.43 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-5, Test 2 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-5, Test 2 J. Boyd 9/2/2021 Hvorslev MW-5 7.43 x 10°




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-5, Test 3 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-5, Test 3 Analysis Date: 9/2/2021

Aquifer Thickness: 20.00 ft

Time [s]
OE-1 7E1 1.4E2 2.1E2 2.8E2 3.5E2 4.2E2 49E2 5.6E2 6.3E2 7E2
0.00

0.01

Drawdown
o
|_\
<

1.00

10.00
®H MW-5

Calculation using Hvorslev

Observation Well Hydraulic Conductivity

[cm/s]

MW-5 145 x 107




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-5, Test 3 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-5, Test 3 J. Boyd 9/2/2021 Hvorslev MW-5 1.45x 10™




TRC Environmental Corporation Slug Test Analysis Report
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110 Project: BNSF - GPE
Number: 444428.0000
Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-5, Test 4 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-5, Test 4 Analysis Date: 9/2/2021

Aquifer Thickness: 20.00 ft

Dimensionless Time tD [s]
OE-1 1E2 2E2 3E2 4E2 5E2
1EO

1E-1

1E-2

Dimensionless Drawdown sD

1E-3
= MW-5

Calculation using Hvorslev

Observation Well Hydraulic Conductivity
[ft/d]

MW-5 5.85x 10"




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-5, Test 4 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [ft3/d] K [ft/d]
1 MW-5, Test 4 J. Boyd 9/2/2021 Hvorslev MW-5 5.85 x 10°"




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

OE-1 5E1 1E2 1.5E2

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-5, Test 5 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 9/2/2021
Analysis Performed by: E. Stata | MW-5, Test 5 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]

2E2 2.5E2 3E2 3.5E2 4E2 4.5E2

5E2

0.00

0.01

Drawdown

0.10-

1.00+
B MW-5

Calculation using Hvorslev

Observation Well Hydraulic Conductivity
[cm/s]

MW-5 1.96 x 107




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-5, Test 5 Test Well: MW-5
Test Conducted by: E. Stata Test Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-5, Test 5 E. Stata 9/2/2021 Hvorslev MW-5 1.96 x 10™




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-6, Test 1 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/12/2021
Analysis Performed by: J. Boyd | MW-6, Test 1 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 2E2 4E2 6E2 8E2 1E3 1.2E3 1.4E3 1.6E3 1.8E3 2E3
0.01
O /,/
(. —

0.10
c
3
@]
B
©
S
a ]

1.00

10.00

B MW-6

Calculation using Hvorslev

Observation Well

Hydraulic Conductivity

[cm/s]

MW-6

5.38 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-6, Test 1 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/12/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-6, Test 1 J. Boyd 9/2/2021 Hvorslev MW-6 5.38 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF

Location: Leavenworth, WA

| Slug Test: MW-6, Test 3

Test Well: MW-6

Test Conducted by: E. Stata

Test Date: 7/13/2021

Analysis Performed by: J. Boyd

| MW-6, Test 3

Analysis Date: 9/2/2021

Aquifer Thickness: 20.00 ft

OE-1 1E2 2E2

Time [s]
3E2 4E2 5E2 6E2

TE2 8E2 9E2 1E3

0.10

1.00

Drawdown

10.00
H MW-6

Calculation using Hvorslev

Observation Well
[cm/s]

Hydraulic Conductivity

MW-6 403 x10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-6, Test 3 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-6, Test 3 J. Boyd 9/2/2021 Hvorslev MW-6 4.03 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-6, Test 4 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-6, Test 4 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 3E2 6E2 9E2 1.2E3 1.5E3 1.8E3 2.1E3 2.4E3 2.7E3 3E3

0.10 =
c
3
S

1.00
2
S
(@)

10.00

B MW-6

Calculation using Hvorslev

Observation Well

Hydraulic Conductivity

[cm/s]

MW-6

2.74 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-6, Test 4 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-6, Test 4 J. Boyd 9/2/2021 Hvorslev MW-6 274 x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test Analysis Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA | Slug Test: MW-6, Test 5 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/13/2021
Analysis Performed by: J. Boyd | MW-6, Test 5 Analysis Date: 9/2/2021
Aquifer Thickness: 20.00 ft
Time [s]
OE-1 3E2 6E2 9E2 1.2E3 1.5E3 1.8E3 2.1E3 2.4E3 2.7E3 3E3
0.01
/

0.10
c
3
@]
B
©
S
a ]

1.00

10.00

B MW-6

Calculation using Hvorslev

Observation Well

Hydraulic Conductivity

[cm/s]

MW-6

1.91x 10°




TRC Environmental Corporation
1180 NW Maple Street; Suite 310
Issaquah, Washington 98110

Slug Test - Analyses Report

Project: BNSF - GPE

Number: 444428.0000

Client: BNSF
Location: Leavenworth, WA Slug Test: MW-6, Test 5 Test Well: MW-6
Test Conducted by: E. Stata Test Date: 7/13/2021
Aquifer Thickness: 20.00 ft
Analysis Name Analysis Performed pAnalysis Date | Method name Well T [cm?/s] K [cm/s]
1 MW-6, Test 5 J. Boyd 9/2/2021 Hvorslev MW-6 1.91 x 10°




Attachment G
Survey Report
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