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1.0 INTRODUCTION

This 2011/2012 Groundwater Monitoring Report was prepared on behalf of BNSF Railway
Company (BNSF) and describes the fourth quarter 2011 and calendar year 2012 groundwater
monitoring activities performed at the BNSF Former Maintenance and Fueling Facility in
Skykomish, Washington (herein referred to as the Site). Groundwater monitoring is being
conducted as part of the Site remediation activities being completed in accordance with the
Cleanup Action Plan for BNSF Former Maintenance and Fueling Facility, Skykomish,
Washington dated October 2007, prepared by the Washington State Department of Ecology
(Ecology) (2007a) (CAP). The groundwater monitoring activities completed at the Site during
the fourth quarter of 2011 and in 2012 were conducted by BNSF pursuant to Consent Decree No.
07-2-33672-9 SEA between BNSF and Ecology (2007b) (Consent Decree) and are part of an
integrated and comprehensive remedial action being performed at the Site. Groundwater
monitoring activities were performed in accordance with the 2010 Groundwater Monitoring
Plan, Appendix E of the 2010 Compliance Monitoring Plan Update (AECOM Environment
[AECOM] 2010a) (2010 GWMP).

BNSF retained Farallon Consulting, L.L.C. (Farallon) in July 2012 to manage cleanup at the
Site. AECOM performed groundwater monitoring from October 2011 through June 2012, and
Farallon performed groundwater monitoring from July through December 2012.

This document summarizes groundwater monitoring at the Site from October 2011 through
December 2012 (Reporting Period) and includes:

e Semiannual Site-wide monitoring events completed in March and September 2012;

e Quarterly monitoring events conducted in December 2011 and June and December 2012;
and

e Monthly monitoring of the air sparging system wells and hydraulic control and
containment system (HCC System) monitoring network wells from October 2011 through
December 2012.

1.1 GROUNDWATER MONITORING OBJECTIVES

The objectives for the groundwater monitoring program described in the 2010 GWMP are to:

e Monitor any changes in contaminant distribution during and after implementation of
cleanup actions throughout the Site;

e Provide monitoring data for groundwater in the Levee Zone to assess the effect of the
cleanup actions on groundwater quality;

e Provide monitoring data to evaluate 2008 through 2012 remediation impacts on
groundwater quality; and

e Provide fluid level gauging data to assess groundwater and surface water gradients and
the extent of free product.
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1.2 SITE DESCRIPTION

The Site includes BNSF property and public and private properties within the Town of
Skykomish, King County, Washington, and encompasses an area of about 40 acres. The Site is
approximately bounded by the South Fork Skykomish River to the north, Town of Skykomish
city limits to the east, Old Cascade Highway to the south, and Maloney Creek to the west.
Railroad Avenue separates BNSF property from the main commercial district of the Town of
Skykomish.

Additional Site history and background information was presented in the Consent Decree, CAP,
and in Supplemental Remedial Investigation Volume 1: Text, Tables, Figures, and Appendices
A through D (The RETEC Group, Inc. [RETEC] 2002b).

1.3 REPORT ORGANIZATION

The remainder of this report is organized into the following sections:

e Section 2 — Groundwater Monitoring Network. This section describes the monitoring
well network and changes made to the network during the Reporting Period.

e Section 3 — Sampling, Analysis, and Reporting. This section describes the procedures
and protocols used to perform the monitoring activities, laboratory analyses and
reporting, and subsequent data management and validation activities.

e Section 4 — Results and Discussion. This section describes the results of the monitoring
activities; specifically the fluid level gauging and analytical results from the groundwater
sampling.

e Section 5 — Summary and Recommendations. This section provides an overview of
the groundwater monitoring activities conducted at the Site during the fourth quarter of
2011 and through 2012, and includes a summary of the data, and recommendations for
future sampling events.

e Section 6 — Bibliography. This section includes a listing of the documents cited in this
report and other relevant documents providing additional background information.

1-2
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2.0 GROUNDWATER MONITORING NETWORK

This section describes the wells, piezometers, and vaults that were included in the groundwater
monitoring network for fluid level gauging and groundwater sampling during the Reporting
Period. The wells, piezometers, and vaults sampled and the frequency of the sampling were
defined in the 2010 GWMP. Groundwater monitoring locations are shown on Figure 1.

2.1  MODIFICATIONS TO THE MONITORING NETWORK

This section describes monitoring network changes implemented during the Reporting Period,
including new well installation and well abandonment. Modifications to the groundwater
monitoring network and the rationale for the abandoned wells are summarized in Table 1.
Modification plans and construction and/or abandonment details prior to the Reporting Period
were presented in previous Site documents. Monitoring wells MW-47 through MW-49 were
added to the monitoring network as groundwater elevation gauging locations as part of the
ongoing HCC System optimization efforts at the Site in accordance with the technical
memorandum regarding HCC System Optimization Work Plan dated December 11, 2012
(Farallon 2012). A summary of well installation procedures, including well installation and
lithology details, is presented in Appendix A.

Monitoring well 2A-W-4 at the Site was inadvertently covered during grading activities
associated with the soil remediation excavation effort and is no longer serviceable or accessible.
Although AECOM and Farallon made multiple attempts to locate the monitoring well during
2012, it could not be located and it is considered abandoned but not in accordance with Chapter
173-160 of the Washington Administrative Code.

2.2 SUMMARY OF GROUNDWATER MONITORING NETWORK

The current network of wells and piezometers at the Site is shown on Figure 1. Figure 1 includes
each well and piezometer location at the Site, including those not used for gauging or monitoring
during the Reporting Period.

Table 2 summarizes monitoring activities during the Reporting Period and corresponding event
dates. Tables 3 and 4 present additional details regarding the sampling and gauging frequencies
of wells and vaults used in the groundwater monitoring network. Well abandonment and
installation dates, where applicable, also are included in Tables 3 and 4 to define the basis for
monitoring end dates at these locations.

The conditional points of compliance (CPOCs) for groundwater are generally described in
Section 3.4 and on Figure 6 of the CAP. The monitoring network described above was partially
established before the CAP was issued by Ecology in October 2007. However, all wells in the
network are within the area bounded by the CPOC well locations, and the locations and
designations of compliance wells were approved by Ecology in the 2010 Compliance Monitoring
Plan Update (AECOM 2010a). Point of compliance wells will be defined in a Long-Term

2-1
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3.0 SAMPLING, ANALYSIS, AND REPORTING

This section summarizes the groundwater monitoring network sampling methods, laboratory
analysis and reporting procedures, and data management and validation protocols. Groundwater
samples collected during the Reporting Period were analyzed by Pace Analytical Laboratories in
Seattle, Washington (Pace). Pace is a Washington State-accredited laboratory.

3.1 SAMPLING METHODS

The sampling methodology used to gauge fluid levels and collect groundwater samples was
described in the 2010 GWMP. The procedures were established for gauging and sampling
monitoring wells, although these procedures apply also to piezometer and vault locations.

3.2  ANALYTICAL METHODS

The groundwater samples were analyzed for total petroleum hydrocarbons as diesel-range
organics (DRO) and as oil-range organics (ORO) by Northwest Method NWTPH-Dx. The
quarterly and semiannual groundwater samples collected from monitoring wells 5-W-14 through
5-W-19 within the Levee Zone were analyzed also for DRO and ORO after the samples had been
prepared using a silica gel cleanup procedure to remove biogenic organic interferences.

The analytical laboratory reported detected sample concentrations using the method detection
limit (MDL) rather than the method reporting limit (MRL), which usually is higher. Because
analyte concentrations detected above the MDL and below the MRL have a degree of
uncertainty, these results were considered to be estimated values, and were qualified with a
J-flag. Using the MDL to report results was intended to minimize the occurrence of
non-detected results with an MRL greater than the cleanup level.

3.3 DATA MANAGEMENT AND VALIDATION

The analytical laboratory provided both text data reports (Appendix B) and electronic data
deliverables that were directly imported into the project environmental data management system.
A quality control check was performed on the imported data to ensure that it was accurately
uploaded and that transfer errors did not occur.

Each laboratory analytical report included copies of the Chain of Custody forms and a case
narrative containing the following information: a description of the case, comments on sample
condition upon receipt, and a description of sample preparation and analysis. The following data
were included in the data report: MDL, MRL, units of measure, dilution factor, batch number,
date received, date prepared, date analyzed, analytical method, and any notes or qualifiers. The
report also contained the details and results of laboratory quality assurance/quality control
procedures that were performed on the samples.

Upon receipt of October 2011 through June 2012 analytical data from Pace, the electronic data
deliverables and case narratives were checked for completeness, and data were then validated by
AECOM Staff Chemists. Analytical data generated from the July 2012 through December 2012

3-1
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groundwater sampling events were checked for completeness by a Farallon Project Scientist, and
data were then validated by Sayler Data Solutions of Bothell, Washington.

AECOM Chemists and Sayler Data Solutions evaluated the groundwater data to assess whether
the analytical results met the quality control/validation standards described in the 2010 GWMP.
These metrics included precision, accuracy, method compliance, and completeness of the data
set. Validation results were then used to evaluate whether the data were suitable for their
intended use.

Data validation procedures, criteria, and findings are provided in Appendix C. Procedures used
in the data validation are based on U.S. Environmental Protection Agency (EPA) (2008)
guidelines for organic methods data review.

3-2
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4.0 RESULTS AND DISCUSSION

This section presents a summary and evaluation of results from groundwater monitoring during
the Reporting Period.

41 FLUID LEVELS

Table 4 summarizes the frequency of gauging at Site locations, including monitoring wells and
surface water gauging locations in the Skykomish River. With the exception of the HCC
System, locations are gauged on a quarterly schedule, with additional locations during the
semiannual monitoring and sampling events in March and September. Table 5 presents the
groundwater elevation, surface water elevation, and product thickness measurements obtained
during the Reporting Period. Groundwater flow direction, variations in groundwater elevations
and product thickness, and changes in groundwater gradients in relation to seasonal variations
and remediation activities are discussed below.

Quarterly and semiannual groundwater surface elevation maps for the Reporting Period are
shown on Figures 2 through 6. As shown on these figures, the groundwater flow direction is
generally consistent, with minimal seasonal variation. Groundwater elevations did fluctuate
seasonally by approximately 4 feet adjacent to and south of the HCC barrier wall, and by
approximately 2 feet adjacent to and north of the HCC barrier wall, with some influence
imparted by HCC System pumping rates. The difference in groundwater elevations across the
central part of the HCC barrier wall varied between approximately 4 feet in March 2012 and
approximately 2 feet in September 2012. Flow in this area is influenced by seasonal variations
and pumping rates in the HCC System. South of the HCC barrier wall, groundwater flow is
predominantly toward the northwest or west. North of the HCC barrier wall, groundwater
typically flows to the northwest in the direction of the Skykomish River. The HCC wall acts as a
barrier to groundwater flow and accentuates a westerly component to flow in the area of the
HCC barrier wall. Localized groundwater depressions are present near the HCC gates due to
pumping of recovery wells on the south side of the HCC barrier wall.

Groundwater surface elevation maps continue to show that groundwater elevations are lower in
the Levee Zone due to the presence of an impermeable liner along the south (up-gradient)
boundary of the prior Levee Zone excavation. The extent of the liner is described in the Levee
Zone Interim Action for Cleanup - 2007 As-Built Completion Report (ENSR 2007).

4.2 FIELD PARAMETERS

Table 6 presents the stabilized field parameter measurements collected during the monthly,
quarterly, and semiannual groundwater sampling events from each of the wells that did not
contain free product. Each field parameter is discussed separately below.

421 pH
The average pH of groundwater across the Site during the Reporting Period was 5.73. The
minimum pH was 4.20 at monitoring well 1C-W-1 on May 30, 2012, and the maximum pH was
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7.62 at monitoring well GW-2 on September 20, 2012. The average, minimum, and maximum
pH measurements were consistent with past measurements at the Site.

4.2.2 Temperature

The average temperature of groundwater during the Reporting Period was 8.40 degrees
Centigrade (°C). The minimum temperature was 3.40°C at monitoring well MW-4 on March 28,
2012, and the maximum temperature was 14.8°C at monitoring well 5-W-56 on September 18,
2012. The temperature varied seasonally.

4.2.3 Dissolved Oxygen

The average dissolved oxygen (DO) concentration in groundwater across the Site during the
Reporting Period was 3.58 milligrams per liter (mg/l). DO levels ranged from a minimum of
0.13 mg/I at monitoring wells 2A-W-9 and 2A-W-10 on June 27, 2012 to a maximum of 10.14
mg/l measured at monitoring well 1C-W-1 on July 26, 2012. In general, monitoring wells with
no detected petroleum hydrocarbon compounds had higher concentrations of DO than
monitoring wells with detected petroleum hydrocarbon compounds. These measurements are
consistent with historical values.

4.2.4 Oxidation-Reduction Potential

The average oxidation-reduction potential (ORP) in groundwater across the Site during the
Reporting Period was 41.8 millivolts (mV). The minimum ORP value was -309.6 mV at
monitoring well GW-1 on June 27, 2012; the maximum was 360.1 mV at monitoring well
1C-W-1 on February 28, 2012. ORP in groundwater at the Site is most-commonly positive. A
positive ORP and DO in excess of approximately 1 mg/l indicates that conditions are conducive
to aerobic degradation of petroleum hydrocarbons. These measurements were consistent with
historical values.

4.25 Turbidity

The mean turbidity value in groundwater across the Site during the Reporting Period was 13.7
nephelometric turbidity units (NTU). Turbidity values ranged from 0 NTU at monitoring well
2A-W-42 on September 19, 2012, to a maximum of 615 NTU measured at monitoring well
1C-W-3 on September 20, 2012. There were two anomalous measurements during the
monitoring period. These anomalies were not used in factoring the average due to
instrumentation errors. Approximately 90 percent of the turbidity measurements during this
reporting period were below approximately 25 NTU, and somewhat higher than presented in the
previous groundwater monitoring report, when about 90 percent of the turbidity measurements
were below approximately 10 NTU.

4.3 NWTPH-Dx

4.3.1 Applicable Groundwater Cleanup and Remediation Levels

The groundwater cleanup level (CUL) for NWTPH-Dx is 208 micrograms per liter (ug/l) and the

remediation level (RL) is 477 pg/l as specified in Section 3.4 and Table 1 of the CAP. The CAP

anticipates that cleanup levels will be attained at the CPOC following implementation of all
4-2

G:\Projects\683 BNSF\683043 Skykomish Ongoing Cleanup Activities\Reports\2012 GW Monitoring Annual Report\GW Monitoring Report 2012.doc
Quality Service for Environmental Solutions



‘V

cleanup actions specified in the CAP. The approximate CPOC boundary is shown on Figure 6 of
the CAP. As described in the CAP, the CUL for petroleum hydrocarbons in groundwater is
intended to protect sediments from recontamination by groundwater (e.g., near the South Fork
Skykomish River and Former Maloney Creek) and the RL for petroleum hydrocarbons in
groundwater is intended to protect drinking water.

4.3.2 Analytical Results

NWTPH-Dx in groundwater was analyzed using Northwest Method NWTPH-Dx without silica
gel cleanup (all samples), and with silica gel cleanup at selected sample locations, primarily in
the Levee Zone. Analyses using samples prepared using the silica gel cleanup protocol were not
performed during the December 2012 quarterly monitoring event.

DRO and ORO hydrocarbon fractions were added together to calculate an NWTPH-Dx
concentration. If either the DRO or ORO fractions were not detected at or above the MDL, half
of the MDL value was used to represent the non-detected component in the calculation. If both
components were not detected, half of the MDL value of both components was added to
represent the calculated NWTPH-Dx reporting value that was then denoted as not detected.
Table 7 shows calculated NWTPH-Dx concentrations for samples not prepared with a silica gel
cleanup. Table 8 shows calculated NWTPH-Dx concentrations for samples prepared with a
silica gel cleanup, along with the NWTPH-Dx concentrations for the same sample without silica
gel cleanup from Table 7. Figures 7 through 11 depict the groundwater NWTPH-Dx
concentrations on Site plan maps for the five quarterly and semiannual monitoring events during
the Reporting Period, and also show the estimated extent of light nonaqueous-phase liquid
(LNAPL) identified at the Site during the five monitoring events of the Reporting Period.

Site-wide groundwater sampling was conducted on a semiannual schedule (March and
September). In addition, select wells down-gradient of the HCC System, adjacent to the Former
Maloney Creek Zone-East Wetland, the Levee Zone, and the HCC system gate and end wells
were sampled on a quarterly schedule (June and December). Air sparging system wells were
monitored and sampled on a monthly schedule.

Provided in the following sections is a discussion of the results of the semiannual Site-wide
events (March and September 2012). Following this are discussions regarding results of more
frequent monitoring events. The data are presented below by zone.

4.3.3 Results from Semiannual Site-Wide Groundwater Monitoring Events

Groundwater samples were collected from up to 57 locations during the March and September
2012 semiannual groundwater monitoring events. The Site-wide discussion below pertains to
data collected from all monitoring locations, with the exception of HCC sentry, gate, and vault
wells. Groundwater samples collected from all 57 locations sampled during the semiannual
monitoring events are listed in Table 2. These samples were analyzed for NWTPH-Dx by
Northwest Method NWTPH-Dx. NWTPH-Dx results from these semiannual events are shown
on Figures 8 and 10, and are presented in Tables 7 and 8.

4-3
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43.3.1 March 2012

The March 2012 semiannual groundwater monitoring event occurred from March 26
through 28, 2012. Groundwater samples were collected from 33 monitoring wells at the
Site (not including HCC sentry, gate, or vault wells) during this Reporting Period.
NWTPH-Dx was detected in 28 of the 33 samples collected during March 2012.
NWTPH-Dx concentrations ranged from 42.5 to 27,400 pg/l, six of which exceeded the
RL of 477 pg/l.

RL exceedances were detected in samples collected from monitoring wells 2A-W-9,
2A-W-10, 5-W-15, 5-W-50, 5-W-51, and 5-W-56. The RL exceedances occurred in
monitoring wells located primarily within or adjacent to residual LNAPL plumes.
Exceptions were monitoring well 2A-W-9 within the Railyard Zone and near a former
LNAPL area, and monitoring well 5-W-15 in 6™ Street and near an area containing
LNAPL. Approximately 0.5 foot of LNAPL was measured in monitoring well 5-W-51
approximately 80 feet southwest of monitoring well 5-W-15 during the March 2012
groundwater monitoring event.

During the March 2012 groundwater monitoring event, six groundwater samples
collected from the six Levee Zone monitoring wells were analyzed by Northwest Method
NWTPH-Dx after the samples had been prepared with a silica gel cleanup. NWTPH-Dx
was detected in two of the six samples prepared with silica gel cleanup. NWTPH-Dx
concentrations (with silica gel cleanup) collected from monitoring wells 5-W-15 and
5-W-18 were 163.5 and 45.5 pg/I, respectively, and below the RL and CUL.

4.3.3.2  September 2012

The September 2012 semiannual groundwater monitoring event occurred from
September 18 through 20, 2012. Groundwater samples were collected from 31
monitoring locations around the Site (not including HCC sentry, gate, or vault wells)
during the September 2012 monitoring event and analyzed by Northwest Method
NWTPH-Dx without silica gel cleanup. NWTPH-Dx was detected in 16 of the 31
samples collected during the September 2012 monitoring event. NWTPH-Dx
concentrations ranged from 136 to 3,540 pg/l. NWTPH-Dx concentrations exceeding the
RL were detected in four of these samples, with concentrations ranging from 500 to 3,540

pa/l.

The RL exceedances were detected in samples from monitoring wells 2A-W-9, 5-W-15,
5-W-50, and 5-W-56. The RL exceedances occurred in monitoring wells located
primarily within or adjacent to residual LNAPL plumes (Figure 13). Exceptions were
monitoring well 2A-W-9 within the Rail Yard Zone and near a former LNAPL area, and
monitoring well 5-W-15 located in 6" Street and near an area containing LNAPL.
Approximately 0.1 foot of LNAPL was measured in monitoring well 5-W-51
approximately 80 feet southwest of monitoring well 5-W-15 during the September 2012
groundwater monitoring event.

4-4
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During the September 2012 groundwater monitoring event, six groundwater samples
collected from the six Levee Zone monitoring locations were analyzed after the samples
had been prepared with a silica gel cleanup. NWTPH-Dx was not detected in any of the
six samples.

During the September 2012 monitoring event, high analytical method detection limits
were provided by Pace Analytical Services, Inc. that were related to laboratory error with
regards to project requirements and inability to re-run the samples within the analytical
method holding time. The highest analytical method detection limit achieved by the
analytical laboratory during the September 2012 monitoring event was 280 pg/l which is
less than the 477 pg/l RL for total petroleum hydrocarbons.

4.3.4 Air Sparging System Monitoring

Groundwater samples were collected from air sparging area monitoring wells 1C-W-1, 1C-W-7,
and 1C-W-8 on a monthly basis throughout the Reporting Period. NWTPH-Dx results from
these events are shown on Figures 9 through 13 (for the quarterly and semiannual sampling
events) and in Table 7 (12 monthly events). A total of 45 groundwater samples were collected
from these three monitoring wells during the Reporting Period. NWTPH-Dx was detected in 41
of the 45 samples. NWTPH-Dx concentrations in the samples ranged from 43.5 to 625 pg/l. Of
the 41 samples, only one sample collected from monitoring well 1C-W-8 exceeded the NWTPH-
Dx RL. After review of the laboratory analytical data, the calculated NWTPH-Dx value at this
location resulted from an anomalously high ORO MDL of 750 ug/l, although the ORO result
was non-detect at this level. Air sparging system well monitoring results are described further
and evaluated in the 2012 Annual Air Sparging System Report being prepared by Farallon
(2013b).

4.3.5 Hydraulic Control and Containment System

The following sections summarize the groundwater analytical results from wells that monitor the
HCC System and adjacent areas. Quarterly monitoring was completed during the Reporting
Period for the HCC System monitoring wells in the backfill and down-gradient of the HCC
System, and for the HCC System performance end and gate monitoring wells. 1f a sample from
an HCC System monitoring well exceeded the NWTPH-Dx RL, the monitoring well was
re-sampled the following month. NWTPH-Dx was detected at a concentration above the RL
only in monitoring well GW-2 in March 2012. Monitoring well GW-2 was re-sampled in April
2012, and the NWTPH-Dx concentration was below the RL. NWTPH-Dx results from these
events are shown on Figures 7 through 11 and in Table 7. The results from the HCC System
well monitoring events are described further and evaluated in the 2012 Annual Hydraulic
Control and Containment System Operations Report being prepared by Farallon (2013c).

4351 Backfill and Down-gradient of the HCC

Groundwater samples were collected quarterly from groundwater monitoring wells
within the clean backfill placed during the HCC barrier wall construction and
down-gradient of the HCC wall at monitoring wells 1B-W-23, 1C-W-7, 2A-W-40,
2A-W-41, 2A-W-42, and 5-W-43. An exception to the quarterly sampling frequency was

45
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monitoring well 1C-W-7, which is sampled monthly because it is also used to monitor the
performance of the air sparging system at the Site. A total of 38 groundwater samples
were collected throughout the Reporting Period from these six down-gradient monitoring
wells and analyzed by Northwest Method NWTPH-Dx without silica gel cleanup.
NWTPH-Dx was detected in 26 of the 38 samples. NWTPH-Dx concentrations in the
samples ranged from 46.5 to 224 ug/l. Of the 26 samples with detected NWTPH-DX,
none of detections exceeded the RL.

4352 HCC System Performance

Groundwater samples were collected quarterly throughout the Reporting Period from
monitoring wells EW-1 and EW-2A located at the west and east ends of the HCC barrier
wall, respectively. Groundwater samples were not collected from monitoring wells
EW-1 or EW-2A during the December 2012 event due to inaccessibility resulting from
heavy snow accumulation. NWTPH-Dx was detected in two of the four samples
collected from monitoring well EW-1, and in two of the four samples collected from
monitoring well EW-2A. NWTPH-Dx concentrations were below the RL in each of the
four samples with detections.

Groundwater samples were collected quarterly during the Reporting Period from gate
monitoring wells (GW-1 to GW-4). A total of 21 groundwater samples were collected
from these four locations during the Reporting Period. NWTPH-Dx was detected in 11
of the 21 samples. NWTPH-Dx concentrations in the samples ranged from 45 to 500
pg/l. NWTPH-Dx was detected at a concentration exceeding the RL in monitoring well
GW-2 in March 2012. Monitoring well GW-2 was re-sampled in April 2012, and the
NWTPH-Dx result was below the RL.

Groundwater samples were collected from the gate sentry monitoring wells during the
semiannual monitoring events in March and September 2012. The procedures identified
in the CAP require that groundwater samples be collected from the gate sentry wells
following a system shutdown lasting more than 48 hours. The system shut down in
January 2012 after a major snowfall event that resulted in a power outage to the Town of
Skykomish for a period longer than 48 hours. The gate sentry wells were not sampled
until the March 2012 semiannual monitoring event due to the heavy snow accumulation.
No other system shutdown lasting 48 hours or longer occurred during the Reporting
Period. Gate sentry wells are intended to enable monitoring of petroleum hydrocarbon
concentrations in the reactive material in each gate to evaluate treatment capacity and
exhaustion rates. Petroleum hydrocarbon constituents in groundwater at these locations
are removed by the reactive media. Therefore, these results are not representative of Site
groundwater conditions, and are not evaluated in this report. The groundwater results for
the semiannual events are presented in Table 7 for reference.

4.3.6 Levee Zone

Groundwater samples were collected quarterly during the Reporting Period from Levee Zone
monitoring wells 5-W-14 to 5-W-19. The NWTPH-Dx results from these events are shown on
Figures 7 through 11. A total of 29 groundwater samples were collected from the six Levee
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Zone monitoring wells during the Reporting Period and analyzed by Northwest Method
NWTPH-Dx both with and without silica gel cleanup. NWTPH-Dx was detected in 12 of the 29
samples not prepared with a silica gel cleanup. NWTPH-Dx was detected in 2 of the 24 samples
prepared with silica gel cleanup. No silica gel cleanup was conducted on the groundwater
samples collected in December 2012. NWTPH-Dx concentrations in the samples without silica
gel cleanup ranged from 45.5 to 900 pg/l. NWTPH-Dx concentrations in samples prepared with
silica gel cleanup ranged from 45.5 to 163.5 pg/l. Of the 12 samples not prepared with silica gel
cleanup, 3 contained NWTPH-Dx concentrations exceeding the CUL, with concentrations
ranging from 224 to 900 pg/l. NWTPH-Dx CUL exceedances were detected in samples from
monitoring well 5-W-15 during each of the five monitoring events, and in monitoring well 5-W-
18 during two of the five monitoring events. Monitoring well 5-W-15 is located within the 2006
interim cleanup action area, adjacent to the Skykomish School, and where accumulations of
LNAPL have been measured.

4.3.7 Former Maloney Creek Zone — East Wetland and Surrounding Area

Groundwater samples were collected quarterly from monitoring wells 2A-W-9, 2A-W-10,
2B-W-4, MW-3, and MW-4 adjacent to the Former Maloney Creek Zone-East Wetland during
the Reporting Period. NWTPH-Dx results from these events are presented in Table 7 and are
shown on Figures 7 through 11. A total of 25 groundwater samples were collected throughout
the Reporting Period from these five monitoring locations. NWTPH-Dx was detected in 17 of
the 25 samples. NWTPH-Dx concentrations ranged from 56.5 to 4,300 pg/l. Of the 17 samples
with detections, 5 had NWTPH-Dx concentrations ranging from 500 to 4,300 ug/l, exceeding the
RL. The NWTPH-Dx exceedances were detected in samples collected from monitoring wells
2A-W-9 and 2A-W-10.
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5.0 CONCLUSIONS

This report presents the results of groundwater monitoring performed for the Reporting Period
from October 27, 2011 to December 27, 2012. The groundwater elevation and analytical data
collected throughout the Reporting Period were compared to previous monitoring data. These
data indicate that groundwater flow gradients are relatively consistent throughout the year and
similar to gradients observed during previous monitoring events.

Site-wide analytical data collected during the Reporting Period indicate that the overall extent of
the LNAPL and dissolved plumes remained relatively stable. The estimated extent of LNAPL at
the Site is depicted in Figures 7 through 11 for each of the five monitoring events in the
Reporting Period and shows LNAPL thicknesses measured during each event and estimated
extent of inferred LNAPL based on prior monitoring events. Up to 1.6 feet of LNAPL
encountered during the Reporting Period along sections of the south side of the HCC barrier wall
and in the area around the Skykomish School. The thickest accumulations were measured west
of the central gate along the HCC barrier wall between the central and western vaults, and heavy
sheens were noted in the recovery wells and oil-water separator at the western vault. LNAPL
mobility is monitored as part of the HCC System operations (Farallon 2013c). LNAPL was not
measured during the Reporting Period in the southern portion of the railyard where it had been
observed previously proximate to monitoring wells MW-11 and 2A-W-10.

Groundwater NWTPH-Dx concentrations during the Reporting Period exceeded the CUL of
208 pg/l and/or the RL of 477 pg/l at monitoring wells down-gradient of and immediately
adjacent to areas currently or formerly containing LNAPL. A total of 57 wells were sampled,
with samples from 45 monitoring wells having at least one detection of NWTPH-Dx. Of these
detections, samples from two of the monitoring wells in the Levee Zone exceeded the CUL, and
samples from six monitoring wells exceeded the RL. The data do not indicate significant
migration of LNAPL or changes in NWTPH-Dx concentrations during the Reporting Period.
The data indicate that the HCC System is effectively preventing LNAPL and NWTPH-Dx from
passing through the HCC barrier gates.

With the exception of the Skykomish School, 2011 marked the completion of cleanup action
work at the Site. Cleanup at the school yard is tentatively scheduled to occur during the summer
of 2013, followed by treatment beneath the Skykomish School building in 2014, pending
negotiation of access agreements with the School District. Cleanup work to date has included
installation of the HCC System and an air sparge system, and excavation of soil containing
NWTPH-Dx and free product throughout a substantive portion of the Site. In accordance with
the 2010 Compliance Monitoring Plan Update (AECOM 2010a), Site-wide groundwater
monitoring has been conducted semiannually at the Site since 2006. In addition, groundwater
monitoring in the air sparge system area has been conducted monthly, and a number of
monitoring wells down- and up-gradient of the HCC System and along the levee have been
monitored quarterly.

Upon completion of all cleanup actions specified in the CAP, groundwater monitoring will be
conducted in accordance with a Long-Term Confirmational Monitoring Plan, which will be
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prepared and submitted to Ecology in accordance with Exhibit C of the Consent Decree. In
advance of developing the Long-Term Confirmational Monitoring Plan, BNSF proposes a
number of changes to the groundwater monitoring activities conducted to date, as summarized
below.

As outlined in the 2012 Annual Air Sparging System Report (Farallon 2013b), BNSF proposes to
discontinue operation of the air sparge system. The 2012 Annual Hydraulic Control and
Containment System Operations Report (Farallon 2013c) presents results of testing conducted
during operation of the HCC System. Groundwater monitoring summarized in that report
includes quarterly and semiannual groundwater monitoring associated with operation of the HCC
System, including end wells EW-1 and EW-2A and gate wells GW-1 through GW-4, and
semiannual monitoring of 20 sentry wells installed in the activated carbon media designed to
treat dissolved NWTPH-Dx as it flows through the gates.

BNSF proposes that the number of wells monitored for NWTPH-Dx be reduced to those
monitoring wells proximate to areas where cleanup work remains, measured LNAPL or sheen is
present, and at the down-gradient monitoring wells along the Skykomish River. Modifications to
the groundwater monitoring approach will be documented in an update to the 2010 GWMP with
concurrence from Ecology. No changes are proposed to the number of locations for Site-wide
groundwater level gauging at this time.
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TABLES

2011/2012 SITE-WIDE

GROUNDWATER MONITORING REPORT
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington

Consent Decree No. 07-2-33672-9 SEA

Farallon PN: 683-043
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Table 1

Modifications to the Groundwater Monitoring Network
BNSF Former Maintenance and Fueling Facility

Skykomish, Washington
Farallon PN: 683-043

Location Rationale for Abandoned,
Location Location Monitoring Destroyed, Deferred, Canceled, or Reference for Completed

Activity Date Identification Type Function Not Installed Locations Reference for Planned Activity1 Activity1

Installed 8/22/2012 MW-47 Monitoring Site-wide — HCC System Optimization Work Plan HCC System Optimization Status
Well Report

Installed 8/24/2012 MW-48 Monitoring Site-wide — HCC System Optimization Work Plan HCC System Optimization Status
Well Report

Installed 8/24/2012 MW-49 Monitoring Site-wide — HCC System Optimization Work Plan HCC System Optimization Status
Well Report

Abandoned? 2011 2A-W-4 Monitoring Site-wide Abandoned due to damage during — —
Well grading activities.
NOTES:

*Complete references are presented in Section 6.0 of the report.

Monitoring well 2A-W-4 was not abandoned in accordance with Chapter 173-360 of the Washington Administrative Code (WAC) Minimum Standards for the
Construction and Maintenance of Wells.

— =not applicable

lofl

G:\Projects\683 BNSF\683043 Skykomish Ongoing Cleanup Activities\Reports\2012 GW Monitoring Annual Report\Tables\Table 1-Mods to GW Network

HCC = Hydraulic Control and Containment




Table 2
Groundwater Monitoring Event Dates
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Event Start Date End Date
Air Sparge System Monthly Groundwater Sampling Event 10/27/2011 10/27/2011
Air Sparge System Monthly Groundwater Sampling Event 11/21/2011 11/21/2011
Quarterly Fluid Gauging Event 12/13/2011 12/13/2011
Quarterly Groundwater Sampling Event 12/13/2011 12/14/2011
Air Sparge System Monthly Groundwater Sampling Event 1/31/2012 1/31/2012
Air Sparge System Monthly Groundwater Sampling Event 2/28/2012 2/28/2012
Semiannual Fluid Gauging Event 3/26/2012 3/26/2012
Semiannual Groundwater Sampling Event 3/26/2012 3/28/2012
Air Sparge System Monthly Groundwater Sampling Event 4/24/2012 4/24/2012
Air Sparge System Monthly Groundwater Sampling Event 5/30/2012 5/30/2012
Quarterly Fluid Gauging Event 6/26/2012 6/26/2012
Quarterly Groundwater Sampling Event 6/27/2012 6/28/2012
Air Sparge System Monthly and Compliance Groundwater Sampling Event 7/26/2012 7/26/2012
Air Sparge System Monthly and Compliance Groundwater Sampling Event 8/20/2012 8/20/2012
Semiannual Fluid Gauging Event 9/17/2012 9/18/2012
Semiannual Groundwater Sampling Event 9/18/2012 9/20/2012
Air Sparge System Monthly Groundwater Sampling Event 10/10/2012 10/10/2012
Air Sparge System Monthly Groundwater Sampling Event 11/21/2012 11/21/2012
Quarterly Fluid Gauging Event 12/26/2012 12/26/2012
Quarterly Groundwater Sampling Event 12/26/2012 12/27/2012

NOTES:
Sampling details for each monitoring event are included in Table 3.

lofl
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Table 3
Groundwater Sampling Event Details

BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Location Groundwater Sampling Events

Zone Identification Monthly Quarterly Semiannually Analyte
1C-W-1 X X X NWTPH-Dx
Air Sparging System 1C-W-7 X X X NWTPH-Dx
1C-W-8 X X X NWTPH-Dx
1B-W-23 — X X NWTPH-Dx
Down-gradient of the ZA-W-40 — X X NWTPH-Dx
HCC 2A-W-41 — X X NWTPH-Dx
2A-W-42 — X X NWTPH-Dx
5-W-43 — X X NWTPH-Dx
2A-W-10 — X X NWTPH-Dx
EMCZ-EW and 2A-W-9 — X X NWTPH-Dx
Surrounding Areas 2B-W-4 — X X NWTPH-Dx
MW-3 — X X NWTPH-Dx
MW-4 — X X NWTPH-Dx
EW-1 — X X NWTPH-Dx
EW-2A — X X NWTPH-Dx
GW-1 — X X NWTPH-Dx
GW-2 — X X NWTPH-Dx
GW-3 — X X NWTPH-Dx
GW-4 — X X NWTPH-Dx
S1-AD — — X NWTPH-Dx
S1-AU — — X NWTPH-Dx
S1-BD — — X NWTPH-Dx
S1-BU — — X NWTPH-Dx
S2-AD — — X NWTPH-Dx
S2-AU — — X NWTPH-Dx
S2-BD — — X NWTPH-Dx
HCC System S2-BU — — X NWTPH-Dx
S3-AD — — X NWTPH-Dx
S3-AU — — X NWTPH-Dx
S3-BD — — X NWTPH-Dx
S3-BU — — X NWTPH-Dx
S3-CD — — X NWTPH-Dx
S3-CU — — X NWTPH-Dx
S4-AD — — X NWTPH-Dx
S4-AU — — X NWTPH-Dx
S4-BD — — X NWTPH-Dx
S4-BU — — X NWTPH-Dx
S4-CD — — X NWTPH-Dx
S4-CU — — X NWTPH-Dx
5-W-14 — X X NWTPH-Dx
5-W-15 — X X NWTPH-Dx
5-W-16 — X X NWTPH-Dx
Levee 5-W-17 — X X NWTPH-Dx
5-W-18 — X X NWTPH-Dx
5-W-19 — X X NWTPH-Dx

lof2
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Table 3
Groundwater Sampling Event Details
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Location Groundwater Sampling Events
Zone Identification Monthly Quarterly Semiannually Analyte
5-W-50 — — X NWTPH-Dx
5-W-51 — — X NWTPH-Dx
Schoolyard 5-W-54 — — X NWTPH-Dx
5-W-55 — — X NWTPH-Dx
5-W-56 — — X NWTPH-Dx
1A-W-4 — — X NWTPH-Dx
1B-W-2 — — X NWTPH-Dx
1B-W-3 — — X NWTPH-Dx
Site-Wide 1C-W-3 — — X NWTPH-Dx
1C-W-4 — — X NWTPH-Dx
MW-16 — — X NWTPH-Dx
MW-38R — — X NWTPH-Dx

NOTES:

FMCZ - EW = Former Maloney Creek Zone - East Wetland

HCC = Hydraulic Control and Containment

TPH = total petroleum hydrocarbons by Northwest Method NWTPH-Dx

20f2
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Table 4
Fluid Gauging Events Summary
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Location Gauging Monitoring Frequency

Zone Identification Continuous Weekly Monthly Quarterly Semiannually

1C-W-1 — — X

Air Sparging System 1C-W-7 — — X

1C-W-8 — — X

1B-W-23 — — —

Down-gradient of the 2A-W-40 — — —

2A-W-41 — — —

1
HCC System 2 AW-42 — — —

5-W-43 — — —

2A-W-10 — — —

XXX XXX XXX | X
XXX XXX XXX | X

2A-W-3 — — —

2A-W-4? — — —

2A-W-5 — — —

2A-W-7 — — —

2A-W-9 — — —

2B-W-4 — — —

MW-1 — — —

MW-11 — — —

FMCZ-EW and MW-13 _ _ _

Surrounding Areas MW-14 — _ _

MW-15 — — —

MW-18 — — —

MW-2 — — —

MW-3 — — —

MW-4 — — —

MW-40 — — —

MW-5 — — —

MW-7 — — —

MW-9 — — —

MW-10 —

CVv —

EV —

Wwv —

FWV —

| I>x|x|x|x]||

EW-1 —

EW-2A —

GW-1

GW-2

HCC System GW-3

GW-4

DD D D D D D D D D D D D D D D D D D e D P P e B e B

| [ |>x|x|x]|

IW-01

PW-04

PZ-1

PZ-2N

PZ-2S

PZ-3N

D D D I D D D P D D D D D D D e D D P D D D P P N R P R D P R e S

XXX |X|X|| [X]]
|
||
XX | XXX |

PZ-3S
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Table 4

Fluid Gauging Events Summary

BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Zone

Location
Identification

Gauging Monitoring Frequency

Continuous®

Weekly

Monthly

Quarterly

Semiannually

HCC System
(continued)

PZ-4N

PZ-4S

PZ-5N

PZ-5S

PZ-6N

PZ-6S

PZ-7N

PZ-7S

PZ-8

XXX XXX XXX

RW-01

RW-02

RW-03

RW-04

RW-05

RW-06

RW-07

RW-08

RW-09

XXX XX XXX XXX XXX XXX | X

XX XX XXX XXX XXX XXX [ X | X

S1-AD

S1-AU

S1-BD

S1-BU

S2-AD

S2-AU

S2-BD

S2-BU

S3-AD

S3-AU

S3-BD

S3-BU

S3-CD

S3-CU

S4-AD

S4-AU

S4-BD

S4-BU

S4-CD

S4-CU

20f3
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Table 4
Fluid Gauging Events Summary
BNSF Former Maintenance and Fueling Facility

Skykomish, Washington

Farallon PN: 683-043

Zone

Location
Identification

Gauging Monitoring Frequency

Continuous®

Weekly

Monthly

Quarterly

Semiannually

Levee

5-W-14

5-W-15

5-W-16

5-W-17

5-W-18

5-W-19

Schoolyard

5-W-50

5-W-51

5-W-54

5-W-55

5-W-56

Site-Wide

1A-W-4

1B-W-2

1B-W-3

1C-W-3

1C-W-4

2A-W-8

MW-16

MW-32

MW-38R

MW-47°

MW-48°

MW-49°

XXX XXX XXX X XXX XXX XXX XXX | X

Surface Water Ga

uging Locatio

South Fork Skykomish

River

SK1

SK2

SK3

SK4

SK5

XXX |X|X

NOTES:

! Water level transducers have been used to collect continuous water level measurements at these

locations since August 31, 2009. Water levels are recorded daily.

Well abandoned due to damaae during arading activities.

®Wells installed during August 2012.

3 of

3

FMCZ - EW = Former Maloney Creek Zone - East Wetland
HCC = Hydraulic Control and Containment
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Table 5
Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
Air Sparging System Monitoring Wells
12/13/2011 13.78 922.66 —
3/26/2012 13.45 922.99 —
1C-W-1 936.44 6/26/2012 12.6 923.84 —
9/17/2012 14.58 921.86 —
12/26/2012 13.84 922.6 —
12/13/2011 12.52 922,52 —
3/26/2012 12.05 922.99 —
1C-W-7 935.04 6/26/2012 11.26 923.78 —
9/17/2012 13.37 921.67 —
12/26/2012 12.55 922.49 —
12/13/2011 13.26 922.44 —
3/26/2012 12.81 922.89 —
1C-W-8 935.7 6/26/2012 12.04 923.66 —
9/17/2012 14.09 921.61 —
12/26/2012 13.3 9224 —
Monitoring Wells Down-Gradient of the Hydraulic Control and Containment System
12/13/2011 17.44 918.81 —
3/26/2012 16.92 919.33 —
1B-W-23 936.25 6/26/2012 16.45 919.8 —
9/17/2012 17.53 918.72 —
12/26/2012 16.72 919.53 —
12/13/2011 12.88 920.42 —
3/26/2012 12.57 920.77 —
2A-W-40 | 9333 6/26/2012 11.59 921.75 -
9/17/2012 13.9 919.44 —
935.12 12/13/2011 17.66 917.46 —
3/26/2012 17.45 917.77 —
2A-W-41 935.22 6/26/2012 16.28 918.94 —
9/17/2012 18.22 917 —
12/26/2012 17.61 917.61 —
12/13/2011 13.19 922.18 —
3/26/2012 12.84 922.53 —
2A-W-42 935.37 6/26/2012 12.3 923.07 —
9/17/2012 13.9 921.47 —
12/26/2012 13.23 922.14 —
3/26/2012 7.58 918.24 —
5-W-43 925.82 6/26/2012 6.75 919.07 —
9/17/2012 8.69 917.13 —

10f10
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Table 5

Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington

Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
Former Maloney Creek Zone - East Wetland and Surrounding Area Monitoring Wells

12/13/2011 11.91 926.02 —
3/26/2012 11.17 926.76 —
2A-W-10 937.93 6/26/2012 10.91 927.02 —
9/17/2012 13.57 924.36 —
12/26/2012 11.9 926.03 —

3/26/2012 11 923.91 0.49

2A-W-3 934.43 6/26/2012 11 924.08 0.67
9/20/2012 13.83 921.08 0.49
12/13/2011 14.18 925.29 —
3/26/2012 13.17 926.3 —
2A-W-5 939.47 6/26/2012 12.91 926.56 —
9/17/2012 15.48 923.99 —
12/26/2012 14.02 925.45 —
3/26/2012 11.62 926.14 —
2 AW-7 937 76 6/26/2012 10.69 927.07 —
9/17/2012 13.17 924.59 —
12/26/2012 12 925.76 —
12/13/2011 11.86 924.72 —
3/26/2012 11.06 925.52 —
2A-W-9 036.58 6/26/2012 10.89 925.69 —
9/17/2012 13.16 923.42 —
12/26/2012 11.82 924.76 —
12/13/2011 4.41 926.62 —
3/26/2012 3.8 927.23 —
2B-W-4 031.03 6/26/2012 3.45 927.58 —
9/17/2012 6.2 924.83 —
12/26/2012 4.55 926.48 —
12/13/2011 13.26 925.94 —
3/26/2012 12.72 926.48 —
MW-1 939.2 6/26/2012 11.77 927.43 —
9/17/2012 14.48 924.72 —
12/26/2012 13.14 926.06 —
12/13/2011 13.36 924.98 —
3/26/2012 12.44 925.9 —
MW-10 038.34 6/26/2012 11.96 926.38 —
9/17/2012 14.64 923.7 —
12/26/2012 13.15 925.19 —

2 0of 10
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Table 5
Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
12/13/2011 13.8 925.4 —
3/26/2012 12.9 926.3 —
MW-11 039.2 6/26/2012 12.54 926.66 —
9/17/2012 15.18 924.02 —
12/27/2012 13.56 925.64 —
12/13/2011 10.7 924.23 —
3/26/2012 9.97 924.96 —
MW-13 934.93 6/26/2012 9.77 926.72 —
9/17/2012 11.95 924.54 —
12/26/2012 10.59 925.9 —
12/13/2011 12.76 923.73 —
936.49 3/26/2012 11.88 924.61 —
MW-14 6/26/2012 11.69 925.11 —
936.8 9/17/2012 13.67 923.13 —
12/26/2012 12.52 924.28 —
937.65 12/13/2011 14.77 922.88 —
936.8 3/26/2012 13.68 923.12 —
MW-15 6/26/2012 13.46 919.86 —
933.32 9/17/2012 16.13 917.19 —
12/26/2012 14.29 919.03 —
12/13/2011 15.3 925.38 —
3/26/2012 14.44 926.24 —
MW-18 940.68 6/26/2012 13.87 926.81 —
9/17/2012 16.63 924.05 —
12/26/2012 15.13 925.55 —
12/13/2011 12.91 926.29 —
3/26/2012 12.36 926.84 —
MW-2 939.2 6/26/2012 11.35 927.85 —
9/17/2012 14.31 924.89 —
12/26/2012 12.85 926.35 —
12/13/2011 11.41 926.62 —
3/26/2012 9.78 928.25 —
MW-3 938.03 6/26/2012 9.11 928.92 —
9/17/2012 13 925.03 —
12/26/2012 11.4 926.63 —
12/13/2011 10.45 926.5 —
3/26/2012 9.63 927.32 —
MW-4 936.95 6/26/2012 9.24 927.71 —
9/17/2012 12.2 924.75 —
12/26/2012 10.5 926.45 —

30f10
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Table 5
Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
936.52 12/13/2011 13.58 922.94 —
3/26/2012 12.52 924.43 —
MW-40 936.95 6/26/2012 12.32 924.63 —
9/17/2012 14.96 921.99 —
12/26/2012 13.1 923.85 —
12/13/2011 8.65 924,71 —
3/26/2012 7.84 925.52 —
MW-5 933.36 6/26/2012 7.68 925.68 —
9/17/2012 9.93 923.43 —
12/26/2012 8.6 924.76 —
12/13/2011 13.72 923.17 —
3/26/2012 12.75 924.14 —
MW-7 936.89 6/26/2012 12.46 924.43 —
9/17/2012 15.09 921.8 —
12/26/2012 13.32 923.57 —
12/13/2011 14.61 922.92 —
3/26/2012 135 924.03 —
MW-9 937.53 6/26/2012 13.39 924.14 —
9/17/2012 16.04 921.49 —
12/26/2012 14.2 923.33 —
Hydraulic Control and Containment System Monitoring Wells
12/13/2011 16.55 919.55 —
3/26/2012 15.14 920.96 —
cVv 036.1 6/26/2012 15.36 920.74 —
9/17/2012 12.23 923.87 —
12/26/2012 11.63 924.47 —
12/13/2011 9.83 924.48 —
3/26/2012 9.3 925.01 —
EV 934.31 6/26/2012 8.75 925.56 —
9/17/2012 10.99 923.32 —
12/26/2012 10 924.31 —
928.7 12/13/2011 10.67 918.03 —
3/26/2012 10.3 918.42 —
EW-1 928.72 6/26/2012 9.59 919.13 —
9/17/2012 11.49 917.23 —
12/13/2011 10.98 925.22 —
3/26/2012 10.5 925.7 —
EW-2A | 9362 6/26/2012 9.23 926.97 -
9/17/2012 11.98 924.22 —
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Table 5
Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
12/13/2011 10.5 920.24 —
3/26/2012 9.5 921.24 —
FWV 930.74 6/26/2012 9.25 921.49 —
9/18/2012 7.48 923.26 —
12/26/2012 5.68 925.06 —
928.23 12/13/2011 10.81 917.42 —
3/26/2012 10.62 917.62 —
GW-1 6/26/2012 9.3 918.94 —
928.24 9/17/2012 11.49 916.75 —
12/26/2012 10.86 917.38 —
930.27 12/13/2011 12.75 917.52 —
3/26/2012 12.6 917.69 —
GW-2 930.29 6/26/2012 11.38 918.91 —
9/17/2012 13.35 916.94 —
12/26/2012 12.77 917.52 —
12/13/2011 15.95 919.87 —
3/26/2012 15.89 919.93 —
GW-3 935.82 6/26/2012 15.85 919.97 —
9/17/2012 16.1 919.72 —
12/26/2012 15.91 919.91 —
934.64 12/13/2011 10.43 924.21 —
3/26/2012 9.76 924.92 —
GW-4 934 68 6/26/2012 9.12 925.56 —
9/17/2012 11.35 923.33 —
12/26/2012 10.39 924.29 —
3/26/2012 7.83 925.66 —
IW-01 933.49 9/17/2012 9.92 923,57 —
PZ-1A 935.38 9/17/2012 11.29 924.09 —
3/26/2012 9.69 925.68 —
PZ-IR 935.37 6/26/2012 8.71 926.66 —
3/26/2012 11.4 922.95 —
PZ-2N 934.35 6/26/2012 10.62 923.73 —
9/17/2012 12.7 921.65 —
3/26/2012 8.77 926.17 —
PZ-2S 934.94 6/26/2012 8.31 926.63 —
9/17/2012 11.18 923.76 —
3/26/2012 13.46 920.95 —
PZ-3N 93441 9/17/2012 14 920.41 —
3/26/2012 9.6 924.85 —
PZ-3S 934.45 6/26/2012 9.46 924.99 —
9/17/2012 12.2 922.25 —
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BNSF Former Maintenance and Fueling Facility

Table 5
Groundwater Elevations and Product Thickness

Skykomish, Washington

Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
3/26/2012 14.83 920.44 —
PZ-4N 935.27 9/17/2012 14.62 920.65 —
3/26/2012 11.14 924.17 —
PZ-4S 935.31 6/26/2012 11.12 924.19 —
9/17/2012 13.8 92151 Heavy Trace
3/26/2012 15.4 917.75 —
PZ-5N 933.15 9/17/2012 15.55 917.6 —
3/26/2012 10.6 923.98 1.15
PZ-5S 933.46 6/26/2012 9.29 924.17 Heavy Trace
9/20/2012 13.91 920.92 1.41
3/26/2012 13.49 917.68 —
PZ-6N 931.17 6/26/2012 12.25 918.92 —
9/18/2012 14.24 916.93 —
3/26/2012 7.83 923.58 —
PZ-6S 931.41 6/26/2012 7.62 923.81 0.02
9/20/2012 11.4 920.49 0.50
3/26/2012 12.61 917.76 —
PZ-7N 930.37 6/26/2012 11.33 919.04 —
9/18/2012 135 916.87 —
3/26/2012 8.13 922.27 —
PZ-7S 930.4 6/26/2012 7.62 922.78 —
9/18/2012 11.28 919.12 —
3/26/2012 9.96 919.52 —
PZ-8 929.48 6/26/2012 9.35 920.13 —
9/18/2012 11.71 917.77 —
932.8 12/13/2011 13.07 919.73 —
3/26/2012 10.62 922.22 —
RW-01 932.84 6/26/2012 11.96 920.88 —
9/17/2012 12.03 920.81 —
12/27/2012 10.92 921.92 —
12/13/2011 13.77 920.07 —
3/26/2012 11.85 921.99 —
RW-02 933.84 6/26/2012 12.75 921.09 —
9/17/2012 13 920.84 —
12/27/2012 11.63 922.21 Light Trace
3/26/2012 11.87 921.93 —
6/26/2012 12.58 921.22 —
RW-03 9338 9/20/2012 13.38 920.46 0.04
12/27/2012 11.64 922.16 Light Trace
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BNSF Former Maintenance and Fueling Facility

Table 5
Groundwater Elevations and Product Thickness

Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
12/13/2011 9.25 922.61 —
3/26/2012 7.87 923.99 —
RW-04 931.86 6/26/2012 7.67 925.73 1.59
9/18/2012 10.87 920.99 Light Trace
12/27/2012 9.1 922.76 Light Trace
928.48 12/13/2011 10.5 917.98 —
3/26/2012 10.6 917.93 —
RW-05 6/26/2012 9.21 919.32 —
928.53 9/18/2012 10.86 917.67 Light Trace
12/26/2012 10.42 918.11 Light Trace
928.51 12/13/2011 10.53 917.98 —
3/26/2012 10.54 917.99 —
RW-06 6/26/2012 9.12 919.41 —
928.53 9/18/2012 10.85 917.68 Light Trace
12/26/2012 10.5 918.03 —
6/26/2012 8.75 924.31 Heavy Trace
RW-07 933.06 9/18/2012 11.8 921.26 Heavy Trace
12/27/2012 9.42 923.64 Heavy Trace
6/26/2012 7.75 924.1 Heavy Trace
RW-08 931.85 9/18/2012 11.12 920.73 Light Trace
12/27/2012 8.84 923.01 Heavy Trace
933.95 12/13/2011 9.4 924.55 —
3/26/2012 8.42 925.54 —
RW-09 933.96 6/26/2012 7.81 926.15 —
9/17/2012 9.92 924.04 —
12/26/2012 9.2 924.76 —
12/13/2011 13.76 918.06 —
3/26/2012 13.88 917.94 —
WV 031.82 6/26/2012 12.48 919.34 —
9/18/2012 9.92 921.9 —
12/26/2012 6.94 924.88 Heavy Trace
Levee Zone Monitoring Wells
12/13/2011 9.76 916.83 —
3/26/2012 9.57 917.02 —
5-W-14 926.59 6/26/2012 7.96 918.63 —
9/17/2012 10.6 915.99 —
12/26/2012 9.74 916.85 —
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Table 5

Groundwater Elevations and Product Thickness

BNSF Former Maintenance and Fueling Facility

Skykomish, Washington

Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness

Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
12/13/2011 8.29 916.86 —
3/26/2012 8.1 917.05 —
5-W-15 925.15 6/26/2012 6.5 918.65 —
9/17/2012 9.03 916.12 —
12/26/2012 8.23 916.92 —
12/13/2011 8.52 916.68 —
3/26/2012 8.34 916.86 —
5-W-16 925.2 6/26/2012 6.73 918.47 —
9/17/2012 9.31 915.89 —
12/26/2012 8.49 916.71 —
12/13/2011 7.87 916.73 —
3/26/2012 7.71 916.89 —
5-W-17 024.6 6/26/2012 6.09 918.51 —
9/17/2012 8.69 915.91 —
12/26/2012 7.84 916.76 —
12/13/2011 7.98 916.66 —
3/26/2012 7.81 916.83 —
5-W-18 924.64 6/26/2012 6.19 918.45 —
9/17/2012 8.75 915.89 —
12/26/2012 7.93 916.71 —
12/13/2011 7.79 916.56 —
3/26/2012 7.64 916.71 —
5-W-19 924.35 6/26/2012 6 918.35 —
9/17/2012 8.54 915.81 —
12/26/2012 7.74 916.61 —

Skykomish River

- 12/13/2011 - 924.23 —
SK-1 - 3/26/2012 - 924.39 —
- 6/26/2012 - 926.6 —
- 9/20/2012 - 921.99 —
- 12/13/2011 - 918.65 —
SK-2 - 3/26/2012 - 918.91 —
- 6/26/2012 - 921.65 —
- 9/20/2012 - 917.74 —
- 12/13/2011 - 917.94 —
SK-3 - 3/26/2012 - 918.19 —
- 6/26/2012 - 920.6 —
- 9/20/2012 - 917.26 —
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Table 5
Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation® Water Elevation® Thickness

Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
- 12/13/2011 - 017.68 —
SK-4 - 3/26/2012 - 917.74 —
- 6/26/2012 - 918.82 —
- 12/13/2011 - 916.26 —
- 3/26/2012 - 916.42 —
SK-5 - 6/26/2012 - 918.14 —
- 9/20/2012 - 916.51 —
- 9/20/2012 - 914.86 —

Site-Wide Monitoring Wells

12/13/2011 0.88 919.19 —
3/26/2012 9.59 919.48 —
LA-W-4 929.07 6/26/2012 8.2 920.87 —
9/17/2012 10.69 918.38 —
3/26/2012 13.88 921.93 —
1B-W-2 93581 9/17/2012 14.74 921.07 —
12/13/2011 15.13 921.53 —
1B-W-3 936.66 3/26/2012 14.83 921.83 —
9/17/2012 15.83 920.83 —
3/26/2012 10.62 922.94 —
1C-w-3 | 933.56 9/17/2012 11.97 921.59 —
3/26/2012 10.25 922.49 —
1C-W-4 932.74 9/17/2012 11.19 921.55 —
12/26/2012 10.6 922.14 —
12/13/2011 15.61 927.01 —
3/26/2012 14.95 927.67 —
2A-W-8 942.62 6/26/2012 13.96 928.66 —
9/17/2012 16.79 925.83 —
12/26/2012 15.3 927.32 —
12/13/2011 14.08 919.24 —
3/26/2012 13.56 919.76 —
MW-16 933.32 6/26/2012 13.02 920.3 —
9/17/2012 15.01 918.31 —
12/26/2012 13.82 919.5 —
3/26/2012 9.43 916.63 —
MW-32 926.06 9/17/2012 10.75 915.31 —
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Table 5
Groundwater Elevations and Product Thickness
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Top of
Casing Depth to Water Level LNAPL
Elevation* Water Elevation® Thickness
Location |(NAVDS88)| Monitoring Date (feet) 2 (feet, NAVD88) (feet)
12/13/2011 5.25 917.14 —
3/26/2012 5.01 917.38 —
MW-38R 922.39 6/26/2012 4,17 918.22 —
9/17/2012 6.2 916.19 —
12/26/2012 9.55 912.84 —
9/17/2012 12.01 920.6 —
Mw-47 | 93261 12/26/2012 9.38 923.23 —
9/17/2012 16.41 917.49 —
MWw-48 933.9 12/26/2012 10.93 922.97 —
9/17/2012 16.69 916.45 —
MW-49 933.14 12/26/2012 12.02 921.12 —
3/26/2012 7.91 917.58 —
S-W-50 | 925.49 9/17/2012 8.95 916.54 —
3/26/2012 8.3 917.35 0.59
5-W-51 925.08 9/20/2012 8.89 916.28 0.09
3/26/2012 7.08 917.5 —
S-W-54 | 924.58 9/17/2012 8.12 916.46 —
3/26/2012 6.82 917.1 —
5-W-55 923.92 9/17/2012 7.95 915.97 —
3/26/2012 7.56 017.2 —
5-W-56 924.76 9/17/2012 8.59 916.17 —
NOTES:
— = denotes LNAPL was not present
1 In feet above mean sea level.
21 feet below top of well casina.
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Table 6

Skykomish, Washington

Farallon PN: 683-043

Stabilized Groundwater Field Parameter Measurements
BNSF Former Maintenance and Fueling Facility
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Oxidation Reduction
Dissolved Oxygen Potential pH Temperature Turbidity
Location Sample Date (milligrams per liter) (millivolts) (Standard pH Units) | (degrees Celsius) (NTU)
Air Sparging System Monitoring Wells
10/27/2011 4.14 179.6 5.98 10.81 0.71
11/21/2011 4.42 139.9 4.86 8.26 0.79
12/14/2011 3.86 200.9 571 7.89 0.42
1/31/2012 6.21 182.9 4.79 7.06 0.43
2/28/2012 5.35 360.1 4.91 5.86 0.81
3/27/2012 5.81 -213.1 5.81 5.73 0.35
4/24/2012 6.86 71.2 4.47 6.51 1.32
1C-W-1 5/30/2012 4.8 83 42 8.3 1.58
6/27/2012 5.34 -216.1 5.46 8.84 0.2
7/26/2012 10.14 107.6 4.82 10.75 0.73
8/20/2012 4.99 30.1 6.16 12.21 0.94
9/20/2012 4.09 148 6.96 9.35 1.7
10/10/2012 3.65 -189.2 5.08 11.36 0.51
11/21/2012 5.79 104 5.82 9.78 NM
12/27/2012 3.24 174.4 5.8 7.6 1.9
10/27/2011 3.57 131.6 6.2 9.96 0.76
11/21/2011 4.79 257.2 5.32 8.46 1.39
12/14/2011 5.48 184.7 6.17 7.31 0.79
1/31/2012 3.08 287.2 5.37 6.99 0.66
2/28/2012 3.53 293.1 5.39 5.49 0.32
3/27/2012 3.42 -213.2 6.2 7.48 0.41
4/24/2012 5.11 1184 4.95 7.31 1.39
1C-W-7 5/30/2012 3.12 20.2 49 10.9 0.47
6/27/2012 3.08 -248.3 6.06 9.9 0.44
7/26/2012 7.9 81.7 6.08 12.08 4.58
8/20/2012 7.19 132.3 6.12 13.19 3.87
9/20/2012 6.03 101.6 7.35 10.69 3.8
10/10/2012 7.5 -85.9 6.23 12.92 0.36
11/21/2012 6.36 132.9 5.51 9.32 0.43
12/27/2012 5.3 170.1 6.08 7.52 3.6
10/27/2011 143 152.7 6.05 10.36 1.08
11/21/2011 4.87 55.7 4.96 4.87 1.07
12/14/2011 1.64 196.5 5.81 6.06 0.57
1/31/2012 1.89 77.4 5 4.82 0.78
2/28/2012 1.86 256.9 5.12 3.69 0.94
3/27/2012 1.99 -249.2 5.96 6.04 0.57
4/24/2012 6.27 45.1 4.66 7.63 1.75
1C-W-8 5/30/2012 2.71 13 457 114 1.32
6/27/2012 4.23 -246.8 5.99 12.72 0.51
7/26/2012 5.88 96.9 5.43 9.61 111
8/20/2012 1.47 56 6 10.48 0.41
9/20/2012 3.66 102.5 6.24 7.35 3.7
10/10/2012 2.46 -175.2 5.08 10.59 45.2
11/21/2012 1.74 103.2 5.8 10.22 NM
12/27/2012 177 192.9 5.95 8.36 1.84
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Table 6
Stabilized Groundwater Field Parameter Measurements
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

Tables_5_thru_8G:\Projects\683 BNSF\683043 Skykomish Ongoing Cleanup Activities\Reports\2012 GW Monitoring Annual Report\Tables\

Oxidation Reduction
Dissolved Oxygen Potential pH Temperature Turbidity
Location Sample Date (milligrams per liter) (millivolts) (Standard pH Units) | (degrees Celsius) (NTU)
Monitoring Wells Down-Gradient of the Hydraulic Control and Containment System
12/14/2011 6.54 145.4 6.27 7.08 224
3/28/2012 9.7 -205.8 6.47 7.65 74.1
1B-W-23 6/28/2012 8.36 -76.2 6.23 14.45 19.5
9/19/2012 5.82 1155 5.99 11.14 IE
12/27/2012 4.26 137.4 6.3 5.86 12.7
12/13/2011 6.09 183.7 6.57 8.56 3.7
3/27/2012 7.6 -154 6.35 6.99 0.24
2A-W-40 6/27/2012 6.69 -142.8 6.22 10.43 0.19
9/19/2012 5.79 109 5.7 12.08 21
12/14/2011 4.92 86.2 5.98 6.61 0.38
3/27/2012 7.85 -153.7 6.21 8.3 0.39
2A-W-41 6/27/2012 7.04 -129.5 6.02 11.41 0.42
9/19/2012 7.23 78.5 5.6 9.46 14
12/27/2012 3.95 106.5 6.15 6.06 4.4
12/14/2011 1.32 1415 591 8.52 0.34
3/27/2012 2.23 -224.1 6.19 7.86 0.33
2A-W-42 6/28/2012 18 -187.1 5.98 11.34 0.41
9/19/2012 311 99 6.04 11.69 0
12/27/2012 0.8 172.6 5.9 7.32 1.6
3/26/2011 2.72 101.2 6.08 5.52 0.38
5-W-43 6/27/2012 1.27 -5.1 4.72 7.9 0.69
9/19/2012 1.53 151.9 6 8.2 27.6
Former Malony Creek Zone East Wetland and Surrounding Area Monitoring Wells
12/14/2011 5.89 -63 4.93 6.9 2.26
3/28/2012 0.2 63.2 5.1 55 3.71
2A-W-10 6/27/2012 0.13 23.2 4.6 11.2 1.31
9/19/2012 1.57 1114 5.67 9.25 36.4
12/27/2012 0.33 168.9 5.16 7.08 9.02
12/14/2011 2.6 -148 4.95 7.5 0.87
3/28/2012 0.19 59 4.8 4.8 21
2A-W-9 6/27/2012 0.13 -97 4.75 10.8 1.12
9/19/2012 1.45 -24.8 5.79 9.27 12.9
12/27/2012 0.78 -5.2 6.19 6.48 5.67
12/13/2011 5.16 95 4.78 7 2.66
3/26/2011 3.65 245 4.6 5.2 0.8
2B-W-4 6/27/2012 2.27 -36.8 431 7.6 0.66
9/19/2012 1.95 144.3 5.99 9.15 8.87
12/27/2012 4.99 38.4 6.11 6.59 3.92
12/14/2011 1.68 53 5.16 6.5 9.44
3/28/2012 6.74 168 4.84 5.8 IE
MW-3 6/27/2012 4 94 457 134 11
9/19/2012 121 54 5.99 9.08 55.3
12/27/2012 1.33 60 5.01 7.1 40.3
12/14/2011 3.55 -30 4.85 7.2 1.06
3/28/2012 4.45 130 4.4 3.4 0.91
MW-4 6/27/2012 0.45 28.7 4.36 10.9 1.27
9/19/2012 1.36 85.9 5.96 8.84 8.85
12/27/2012 0.36 146.1 5.08 5.75 21.1
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Table 6

Stabilized Groundwater Field Parameter Measurements

BNSF Former Maintenance and Fueling Facility

Skykomish, Washington
Farallon PN: 683-043
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Oxidation Reduction
Dissolved Oxygen Potential pH Temperature Turbidity
Location Sample Date (milligrams per liter) (millivolts) (Standard pH Units) | (degrees Celsius) (NTU)
Hydraulic Control and Containment System Monitoring Wells
12/14/2011 0.44 200.6 5.72 8.1 0.43
3/28/2012 1.54 -267.6 6.07 5.82 0.29
EW-1 6/27/2012 1.15 -104 4.66 8.8 0.7
9/19/2012 151 166.1 5.92 7.69 9.54
12/14/2011 4.15 221 5.57 8.24 0.49
3/28/2012 5.77 -233.3 5.93 7.16 0.43
EW-2A 6/27/2012 5.19 111 4.6 119 0.39
9/19/2012 4.92 -45.6 4.59 9.67 0.01
12/13/2011 0.51 45 5.65 8.4 5.92
3/26/2011 1.83 178 5.83 5.6 12.1
3/27/2012 0.88 75.3 6.34 6.5 1.86
3/27/2012 4.92 137.4 6.25 7.43 41.2
GW-1 3/27/2012 0.7 142 5.96 6.24 4.4
6/27/2012 0.25 -309.6 6.48 9.61 0.44
9/20/2012 0.94 447 7.43 10.59 11.8
12/27/2012 0.24 128.1 6.05 8.11 3.05
12/13/2011 0.85 78 5.23 8.2 1.51
4/24/2012 2.46 54.6 5.62 7.5 2.65
GW-2 6/27/2012 1 -253.5 6.21 9.93 0.47
9/20/2012 0.93 34.6 7.62 10.2 4.4
12/27/2012 171 46.1 6.41 6.72 22.27
12/13/2011 5.75 47 5.32 6.3 174
6/27/2012 5.28 -160.4 6.16 9.9 3.97
GW-3 9/19/2012 7.31 122.7 5.8 9.26 6
12/27/2012 4 152 6.23 6.71 213
12/13/2011 2.48 135 5.03 8.1 2.9
6/27/2012 0.57 -21 511 9.8 2.28
CW-4 9/19/2012 5.47 156.6 5.48 10.53 4.02
12/27/2012 0.8 100.1 6.42 7.02 3.9
Levee Zone Monitoring Wells
12/14/2011 4.41 51 5.58 7 111
3/28/2012 491 266 5.13 6.9 0.48
5-W-14 6/28/2012 5.82 -188.7 5.94 9.39 0.19
9/18/2012 4.97 208.1 4.94 7.34 0.72
12/27/2012 5.37 101.3 5.77 6.35 5.98
12/14/2011 2.86 -53 6.5 7.3 291
3/28/2012 0.16 -275.6 6.94 6.23 4.48
5-W-15 6/28/2012 0.67 -194.5 6.73 12.22 2.78
9/18/2012 0.97 -61.3 6.6 8.61 65.6
12/27/2012 0.16 -18.4 6.26 7.64 84.3
12/14/2011 4.29 107 5.81 6.4 1.84
3/28/2012 5.41 235 5.61 5.9 1.39
5-W-16 6/28/2012 5.04 26 5.64 9.4 0.89
9/18/2012 3.95 108.9 6.3 9.78 44.6
12/27/2012 5.72 74.8 5.96 6.07 25.49
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Table 6

Stabilized Groundwater Field Parameter Measurements

BNSF Former Maintenance and Fueling Facility

Skykomish, Washington
Farallon PN: 683-043

Oxidation Reduction
Dissolved Oxygen Potential pH Temperature Turbidity
Location Sample Date (milligrams per liter) (millivolts) (Standard pH Units) | (degrees Celsius) (NTU)
12/14/2011 8.55 64 5.28 7 0.95
3/28/2012 458 211 5.14 6.8 2.63
5-W-17 6/28/2012 4.8 65 4.8 8.6 0.63
9/18/2012 5.13 99.8 6.1 8.16 5.42
12/27/2012 6.4 55.7 6.15 7.12 171
12/14/2011 0.48 36 6.29 7.1 0.75
3/28/2012 0.26 151 6.4 5.8 3.96
5-W-18 6/28/2012 0.67 79 6.08 10.2 115
9/18/2012 1.49 106.5 6.55 12.34 47.6
12/27/2012 0.56 7 6.86 6.65 4.36
12/14/2011 7 28.6 5.52 6.5 0.5
3/28/2012 6.19 -247.9 6.47 6.73 0.34
5-W-19 6/28/2012 5.4 -54 5.14 8.9 0.58
9/18/2012 5.24 150.1 6.14 9.66 2.21
12/27/2012 481 2308 4.94 6.65 0.65
Site-Wide Monitoring Wells
3/28/2012 7.23 -2195 6.49 6.86 0.3
LA-W-4 9/19/2012 7.53 413 6.35 9.95 0.19
3/27/2012 5.67 153.6 5.97 6.87 2.47
1B-W-2 9/19/2012 0.5 -1413 5.41 12.72 16.86
3/28/2012 3.59 -253.6 6.72 6.36 0.44
1B-W-3 9/19/2012 3.3 -118.2 6.07 11.21 0.38
3/27/2012 5.27 -223.4 6.07 7.94 229
1C-w-3 9/20/2012 5.52 125.3 6.83 12.41 615
LCWA 3/27/2012 1.2 -235.1 5.93 6.74 0.65
9/20/2012 3.98 167.9 5.17 7.81 8.4
3/28/2012 6.37 251 4.41 5.4 1.76
MW-16 9/19/2012 3.13 191.2 5.76 9.36 745
3/26/2011 0.42 1105 6.24 6.99 0.17
MW-38R 9/19/2012 0.98 181.1 6.14 7.34 40.9
3/27/2012 0.35 -96.1 5.93 4.83 1.22
5-W-50 9/19/2012 0.96 -99.7 6.55 11.59 128
3/27/2012 1.85 107.6 6.14 5.89 1.21
5-W-54 9/18/2012 0.85 174.6 6.09 12.98 19.8
£ W.EE 3/27/2012 6.86 76.9 6.27 8.54 1.97
9/18/2012 1.08 80.2 5.92 14.62 92
W56 3/27/2012 0.27 9.6 5.87 6.65 2.41
9/18/2012 0.92 741 6.11 14.8 24.6
NOTES:
IE = instrument error
umhos/cm = micromhos per centimeter
NM = not measured
NTU = nephelometric turbidity units
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Table 7

Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater

BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx*
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
Air Sparging System Monitoring Wells
10/27/2011 35 19 9.4 <47 94 47 58.5
11/21/2011 41 19 9.4 <47 94 a7 64.5
12/14/2011 20 19 9.4 <47 94 47 43.5
1/31/2012 < 47 47 94 38 9.4 19 61.5
2/28/2012 < 47 47 94 89 9.4 19 112.5
3/27/2012 91 19 9.4 <47 94 a7 1145
4/24/2012 <94 19 9.4 <47 94 47 <28.2
1C-W-1 5/30/2012 <38 76 38 <190 380 190 <114
6/27/2012 <95 19 9.5 <47 95 47 <28.25
7/26/2012 <9.6 19 9.6 <48 96 48 <28.8
8/20/2012 21 19 9.5 <47 95 47 44.5
9/20/2012 <38 38 38 <190 190 190 <114
10/10/2012 <150 150 150 <750 750 750 <450
11/21/2012 <83 400 83 <200 400 200 <1415
12/27/2012 <21 100 21 <30 100 30 <25.5
10/27/2011 69 19 9.4 <47 94 a7 92.5
11/21/2011 89 19 9.4 <47 94 47 112.5
12/14/2011 33 19 9.5 <47 95 47 56.5
1/31/2012 < 47 47 94 120 9.4 19 143.5
1/31/2012* < 47 47 94 140 9.4 19 163.5
2/28/2012 < 47 47 94 160 9.4 19 183.5
3/27/2012 77 19 9.5 <47 95 47 100.5
4/24/2012 130 19 9.4 <47 94 47 153.5
5/30/2012 <38 76 38 <190 380 190 <114
6/27/2012 57 19 9.4 <47 94 47 80.5
1C-W-7 7/26/2012 31 19 9.5 <48 95 48 55
7/26/2012 44 19 9.5 <48 95 48 68
8/20/2012 27 19 9.5 <47 95 47 50.5
8/20/2012* 34 19 95 <47 95 47 57.5
9/20/2012 59 41 41 <200 200 200 159
10/10/2012 <150 150 150 <750 750 750 <450
10/10/2012* <150 150 150 <750 750 750 <450
11/21/2012 <83 400 83 <200 400 200 <1415
11/21/2012 <83 400 83 <200 400 200 <1415
12/27/2012 <21 100 21 120 100 30 130.5
12/27/2012* <83 400 83 <200 400 200 <1415
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Table 7
Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx"
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
10/27/2011 180 19 9.4 < 47 94 47 203.5
11/21/2011 230 19 9.4 <47 94 47 253.5
12/14/2011 120 19 9.4 <47 94 a7 143.5
1/31/2012 130 47 95 290 9.4 19 420
2/28/2012 120 47 95 330 9.4 19 450
2/28/2012* 120 47 95 310 9.4 19 430
3/27/2012 210 19 9.4 140 94 47 350
4/24/2012 220 19 9.4 < 47 94 47 243.5
1C-W-8 5/30/2012 100 76 38 <190 380 190 195
6/27/2012 83 19 9.5 < 47 95 47 106.5
7/26/2012 78 19 9.5 <48 95 48 102
8/20/2012 72 19 9.5 < 47 95 47 95.5
9/20/2012 <38 38 38 <190 190 190 <114
9/20/2012 * <38 38 38 <190 190 190 <114
10/10/2012 250 150 150 <750 750 750 625
11/21/2012 <83 400 83 <200 400 200 <1415
12/27/2012 160 100 21 200 100 30 360
Monitoring Wells Down-Gradient of the Hydraulic Control and Containment System
12/14/2011 27 19 9.5 <47 95 47 50.5
3/28/2012 39 19 9.5 < 47 95 47 62.5
1B-W-23 6/28/2012 23 19 9.5 <47 95 47 46.5
9/19/2012 84 56 56 <280 280 280 224
12/27/2012 <22 110 22 <32 110 32 <27
12/13/2012 87 19 9.4 <47 94 47 110.5
3/27/2012 36 19 9.4 <47 94 47 59.5
2A-W-40 6/27/2012 <94 19 9.4 <47 94 47 <28.2
9/19/2012 <43 43 43 <220 220 220 <1315
12/14/2011 <94 19 9.4 <47 94 47 <28.2
3/27/2012 52 19 9.5 <47 95 47 75.5
2A-W-41 6/27/2012 <94 19 9.4 <47 94 47 <28.2
9/19/2012 65 45 45 <220 220 220 175
12/27/2012 <21 100 21 <30 100 30 <255
12/14/2011 120 19 9.4 <47 94 47 143.5
3/27/2012 110 19 9.4 <47 94 47 1335
2A-W-42 6/28/2012 54 19 9.4 <47 94 47 77.5
9/19/2012 110 44 44 <220 220 220 220
12/27/2012 <22 100 22 210 100 31 221
3/26/2012 35 19 9.7 <49 97 49 59.5
5-W-43 6/27/2012 <95 19 9.5 <48 95 48 <28.75
9/19/2012 <42 42 42 <210 210 210 <126
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Table 7
Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx"
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
Former Malony Creek Zone--East Wetland and Surrounding Area Monitoring Wells
12/14/2011 120 19 9.5 <47 95 47 143.5
3/28/2012 260 19 9.5 350 95 48 610
6/27/2012 170 19 9.5 150 95 48 320
2A-W-10 1="9/19/2012 120 38 38 <190 190 190 215
12/27/2012* 140 100 22 270 100 31 410
12/27/2012 130 100 21 250 100 30 380
12/14/2011 910 19 9.5 260 95 47 1,170
3/28/2012 600 19 9.5 460 95 47 1,060
2A-W-9 6/27/2012 230 19 9.5 120 95 48 350
9/19/2012 210 38 38 290 190 190 500
12/27/2012 2,700 100 22 1,600 100 31 4,300
12/13/2011 <95 19 9.5 <48 95 48 <28.75
3/26/2012 <95 19 9.5 < 47 95 47 <28.25
2B-W-4 6/27/2012 <94 19 9.4 <47 94 47 <28.2
9/19/2012 <38 38 38 <190 190 190 <114
12/27/2012 <21 100 21 <30 100 30 <25.5
12/14/2011 120 19 9.5 110 95 48 230
3/28/2012 78 19 9.5 110 95 48 188
MW-3 6/27/2012 33 19 9.5 <47 95 47 56.5
9/19/2012 93 38 38 <190 190 190 188
12/27/2012 <22 100 22 <31 100 31 <26.5
12/14/2011 <95 19 9.5 <47 95 47 <28.25
3/28/2012 160 19 9.5 220 95 48 380
MW-4 6/27/2012 52 19 9.5 <47 95 47 75.5
9/19/2012 41 38 38 <190 190 190 136
12/27/2012 <21 100 21 <31 100 31 <26
Hydraulic Control and Containment System Monitoring Wells
12/14/2011 29 19 9.4 <47 94 47 52.5
3/28/2012 29 19 9.4 <47 94 47 52.5
EW-1 61272012 <95 19 95 <47 95 47 <28.25
9/19/2012 <41 41 41 <210 210 210 <1255
12/14/2011 <94 19 9.4 <47 94 47 <28.2
3/28/2012 20 19 9.4 <47 94 47 435
EW-2A 6/27/2012 <95 19 9.5 110 95 48 114.75
9/19/2012 <38 38 38 <190 190 190 <114
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Table 7

Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater

BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx*
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
12/13/2011 65 19 9.6 <48 96 48 89
3/26/2012 63 19 9.5 <48 95 48 87
GW-1 6/27/2012 30 19 9.5 <47 95 47 53.5
9/20/2012 60 38 38 <190 190 190 155
12/27/2012 <21 100 21 <30 100 30 <25.5
12/13/2011 21 19 9.5 <48 95 48 45
3/27/2012 330 20 9.9 170 99 50 500
4/24/2012 140 19 9.4 100 94 47 240
Gw-2 6/27/2012 28 19 9.5 <47 95 47 51.5
9/20/2012 <38 38 38 <190 190 190 <114
12/27/2012 <21 100 21 <31 100 31 <26
12/13/2011 <95 19 9.5 <48 95 48 <28.75
3/27/2012 47 21 10 <52 100 52 73
GW-3 6/27/2012 22 19 9.4 <47 94 47 455
9/19/2012 <43 43 43 <210 210 210 <126.5
12/27/2012 <22 110 22 <32 110 32 <27
12/13/2011 <95 19 9.5 <48 95 48 <28.75
3/27/2012 160 21 10 110 100 52 270
GW-4 6/27/2012 <9.4 19 9.4 <47 94 47 <28.2
9/19/2012 <43 43 43 <220 220 220 <1315
12/27/2012 <21 100 21 <30 100 30 <255
11/3/2011 <9.4 19 9.4 <47 94 47 <28.2
S1-AD 3/27/2012 <9.6 19 9.6 <48 96 48 <28.8
9/19/2012 <44 44 44 <220 220 220 <132
11/3/2011 <94 19 9.4 <47 94 47 <28.2
S1-AU 3/27/2012 <95 19 9.5 <47 95 47 <28.25
9/19/2012 <44 44 44 <220 220 220 <132
11/3/2011 <9.4 19 9.4 <47 94 47 <28.2
S1-BD 3/27/2012 41 19 9.5 160 95 47 201
9/19/2012 <41 41 41 <200 200 200 <120.5
11/3/2011 <95 19 9.5 <47 95 47 <28.25
S1-BU 3/27/2012 19 19 9.5 <47 95 47 425
9/19/2012 <42 42 42 <210 210 210 <126
11/3/2011 150 19 9.4 <47 94 47 1735
S2-AD 3/27/2012 <95 19 9.5 <47 95 47 <28.25
9/19/2012 <38 38 38 <190 190 190 <114
11/3/2011 <94 19 9.4 <47 94 47 <28.2
S2-AU 3/27/2012 <95 19 9.5 <47 95 47 <28.25
9/19/2012 <39 39 39 <190 190 190 <114.5
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Table 7
Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx"
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)

11/3/2011 <94 19 9.4 <47 94 47 <28.2
S2-BD 3/27/2012 22 19 9.5 <47 95 47 455
9/19/2012 <42 42 42 <210 210 210 <126

11/3/2011 150 19 9.4 <47 94 47 1735
3/27/2012 41 19 9.5 <47 95 a7 64.5
S2-BU 9/19/2012 45 43 43 <220 220 220 155

9/19/2012 1 <41 41 41 <200 200 200 <120.5

11/3/2011 <94 19 9.4 <47 94 47 <28.2

3/27/2012 <95 19 9.5 <47 95 a7 <28.25

S3-AD 9/18/2012 <42 42 42 <210 210 210 <126
9/18/2012* <42 42 42 <210 210 210 <126
11/3/2011 69 19 9.4 <47 94 47 92.5

S3-AU 3/27/2012 85 19 9.5 <47 95 47 108.5
9/19/2012 <42 42 42 <210 210 210 <126

11/3/2011 <94 19 9.4 <47 94 47 <28.2
S3-BD 3/27/2012 22 19 9.5 <47 95 a7 45.5
9/18/2012 <38 38 38 <190 190 190 <114

11/3/2011 <94 19 9.4 <47 94 47 <28.2
3/27/2012 42 19 9.5 <47 95 47 65.5
S3-BU 9/19/2012 82 38 38 <190 190 190 177
9/19/2012* <38 38 38 <190 190 190 <114

11/3/2011 <94 19 9.4 <47 94 47 <28.2

S3-CD 3/27/2012 <95 19 9.5 <47 95 a7 <28.25
9/18/2012 <42 42 42 <210 210 210 <126

11/3/2011 <95 19 9.5 <47 95 a7 <28.25

S3-CU 3/27/2012 <95 19 9.5 <47 95 47 <28.25
9/18/2012 <38 38 38 <190 190 190 <114

11/3/2011 <95 19 9.5 <47 95 47 <28.25
S4-AD 3/27/2012 61 19 9.5 <47 95 a7 84.5
9/18/2012 <38 38 38 <190 190 190 <114

11/3/2011 <95 19 9.5 <47 95 a7 <28.25

S4-AU 3/27/2012 <95 19 9.5 <47 95 47 <28.25

9/18/2012 <39 39 39 <190 190 190 <1145
11/4/2011 20 19 9.4 <47 94 47 43.5
S4-BD 3/27/2012 24 19 9.5 <47 95 47 47.5
9/18/2012 <38 38 38 <190 190 190 <114
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Table 7
Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx"
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
11/4/2011 72 19 9.5 180 95 47 252
S4-BU 3/27/2012 40 19 9.4 <47 94 47 63.5
9/18/2012 <38 38 38 <190 190 190 <114
11/3/2011 <94 19 9.4 < 47 94 47 <28.2
S4-CD 3/27/2012 <95 19 9.5 <47 95 47 <28.25
9/18/2012 86 40 40 250 200 200 336
11/3/2011 <94 19 9.4 <47 94 47 <28.2
s4-CU 3/27/2012 34 19 9.5 <47 95 47 57.5
9/18/2012 <39 39 39 <200 200 200 <119.5
Levee Zone Monitoring Wells
12/14/2011 <95 19 9.5 <48 95 48 <28.75
3/28/2012 <95 19 9.5 <47 95 47 <28.25
S-W-14 6/28/2012 <94 19 9.4 <47 % 47 <282
12/27/2012 <21 100 21 <30 100 30 <25.5
12/14/2011 280 19 9.5 110 95 48 390
3/28/2012 570 19 9.4 330 94 47 900
5-W-15 6/28/2012 110 19 9.4 130 94 47 240
9/18/2012 370 38 38 210 190 190 580
12/27/2012 210 100 21 290 100 30 500
12/14/2011 <95 19 9.5 <48 95 48 <28.75
3/28/2012 27 19 9.4 <47 94 47 50.5
6/28/2012 22 19 9.5 <47 95 47 455
5-W-16 9/18/2012 <38 38 38 <190 190 190 <114
12/27/2012 < 86 410 86 <410 410 0 <248
12/27/2012 1 <90 430 90 <430 430 0 <260
12/14/2011 <95 19 9.5 <48 95 48 <28.75
3/28/2012 <94 19 9.4 <47 94 47 <28.2
5-W-17 6/28/2012 <95 19 9.5 <47 95 47 <28.25
9/18/2012 <38 38 38 <190 190 190 <114
12/27/2012 <22 100 22 <31 100 31 <26.5
12/14/2011 100 19 9.5 <47 95 47 123.5
3/28/2012 95 19 9.4 95 94 47 190
5-W-18 6/28/2012 94 19 9.5 130 95 47 224
9/18/2012 170 38 38 <190 190 190 265
12/27/2012 <22 100 22 160 100 31 171
12/14/2011 <95 19 9.5 <48 95 48 <28.75
3/28/2012 <94 19 9.4 <47 94 47 <28.2
5-W-19 6/28/2012 <95 19 9.5 <48 95 48 <28.75
9/18/2012 <38 38 38 <190 190 190 <114
12/27/2012 <21 100 21 <30 100 30 <255
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Table

7

Calculated Total Petroleum Hydrocarbons Concentrations in Groundwater
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington

Farallon PN: 683-043

DRO ORO
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx"
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
Site-Wide Monitoring Wells
3/28/2012 <95 19 9.5 <47 95 a7 <28.25
1A-W-4 9/19/2012 <38 38 38 <190 190 190 <114
9/19/2012 <38 38 38 <190 190 190 <114
1B-W-2 3/27/2012 51 21 10 <52 100 52 77
9/19/2012 120 53 53 < 260 260 260 250
1B-W-3 3/28/2012 35 19 9.5 <47 95 a7 58.5
9/19/2012 <38 38 38 <190 190 190 <114
1C-W-3 3/27/2012 30 19 9.5 <47 95 47 53.5
9/20/2012 <38 38 38 <190 190 190 <114
1C-W-4 3/27/2012 260 19 9.5 160 95 47 420
9/20/2012 49 38 38 <190 190 190 144
MW-16 3/28/2012 20 19 9.5 <47 95 47 43.5
9/19/2012 <38 38 38 <190 190 190 <114
3/26/2012 49 20 9.9 <50 99 50 74
MW-38R 9/19/2012 170 38 38 210 190 190 380
5-W-50 3/27/2012 2,000 21 10 660 100 52 2,660
9/18/2012 1,000 42 42 480 210 210 1,480
5-W-51 3/28/2012 14,100 190 95 13300 950 470 27,400
EW-54 3/27/2012 30 20 9.8 <49 98 49 54.5
9/18/2012 <38 38 38 <190 190 190 <114
3/27/2012 40 21 10 <52 100 52 66
5-W-55 9/18/2012 260 38 38 <190 190 190 355
9/18/2012 280 38 38 <190 190 190 375
3/27/2012 420 20 9.9 410 99 50 830
5-W-56 9/18/2012 2,700 38 38 840 190 190 3,540
NOTES:

|:|Yellow shading denotes the presence of

non-aqueous phase liquid.

Bold denotes concentration exceeds 208 ug/l TPH cleanup level (Levee
Zone) or exceeds 477 ug/l TPH remediation level (all zones except Levee

Zone).

< =analyte not detected at or above the laboratory method detection limit

INWTPH-Dx calculation uses one-half the MDL for non-detectable concentrations to derive

the sum of TPH-O and TPH-D result.
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MDL = method detection limit

MRL = method reporting limit

ua/l = micrograms per liter

DRO = total petroleum hydrocarbons as diesel-range organics
ORO = total petroleum hydrocarbons as oil-range organics
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Table 8

Comparison of Total Petroleum Hydrocarbon Concentrations in Groundwater With and Without Silica Gel Cleanup

BNSF Former Maintenance and Fueling Facility

Skykomish, Washington
Farallon PN: 683-043
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TPH-D TPH-O
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx!
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
<95 19 95 <47 95 47 <28.25
2011-12-14 <95 19 95 <48 9% 48 <2875
<94 19 9.4 <47 94 47 <28.2
5-W-14 2012-03-28 <95 19 95 <47 9% 47 <2825
<94 19 9.4 < 47 94 47 <28.2
2012-06-28 <94 19 9.4 <47 94 47 <28.2
2012-09-18 <38 38 38 <190 190 190 <114
<95 19 95 <48 95 48 <28.75
2011-12-14 280 19 9.5 110 95 48 390
140 19 9.5 < 47 95 47 163.5
2012-03-28
5 W15 570 19 9.4 330 94 47 900
2012-06.28 <94 19 9.4 < 47 94 47 <28.2
110 19 9.4 130 94 47 240
<38 38 38 <190 190 190 <114
2012-09-18 370 38 38 210 190 190 580
<95 19 9.5 < 47 95 47 <28.25
2011-12-14 <95 19 95 <48 9% 48 <2875
<94 19 9.4 < 47 94 47 <28.2
E\W-16 20120528 27 19 9.4 <47 94 47 50.5
2012-06.28 <95 19 9.5 < 47 95 47 <28.25
22 19 95 <47 95 47 45.5
<38 38 38 <190 190 190 <114
2012-09-18 <38 38 38 <190 190 190 <114
<95 19 9.5 < 47 95 47 <28.25
2011-12-14 <95 19 95 <48 9% 48 <2875
<94 19 9.4 < 47 94 47 <28.2
V.17 2012-03-28 <9.4 19 9.4 < 47 94 47 <28.2
2012-06.28 <95 19 9.5 < 47 95 47 <28.25
<95 19 95 <47 95 47 <28.25
<38 38 38 <190 190 190 <114
2012-09-18 <38 38 38 <190 190 190 <114
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Table 8
Comparison of Total Petroleum Hydrocarbon Concentrations in Groundwater With and Without Silica Gel Cleanup
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington
Farallon PN: 683-043

TPH-D TPH-O
(micrograms per liter) (micrograms per liter) Calculated
NWTPH-Dx"
Location Sample Date Result MRL MDL Result MRL MDL (micrograms per liter)
<95 19 9.5 <47 95 47 <28.25
2011-1z-14 100 19 95 <47 95 47 1235
22 19 9.5 <47 95 47 45.5
EAW-18 2012-03-28 95 19 9.4 95 94 47 190
2012-06-28 <95 19 9.5 <47 95 47 <28.25
94 19 9.5 130 95 a7 224
<38 38 38 <190 190 190 <114
2012-09-18 170 38 38 <190 190 190 265
<94 19 9.4 <47 94 a7 <28.2
2011-12-14 <95 19 95 <48 95 48 <28.75
<95 19 9.5 <47 95 47 <28.25
E\W-19 2012-03-28 <94 19 9.4 <47 94 47 <28.2
2012-06-28 <95 19 9.5 <48 95 48 <28.75
<95 19 9.5 <48 95 48 <28.75
<38 38 38 <190 190 190 <114
2012-09-18 <38 38 38 <190 190 190 <114
NOTES:
Bold denotes concentration exceeds 208 ug/l TPH Levee Zone cleanup level. MDL = method detection limit
Italics and shading indicates analytical result without silica gel cleanup. MRL = method reporting limit
< denotes analyte not detected at or above the laboratory method detection limit. TPH-D = total petroleum hydrocarbons as diesel-range organics
INWTPH-Dx calculation uses one-half the MDL for non-detectable TPH-O = total petroleum hydrocarbons as oil-range organics
concentrations to derive the sum of TPH-O and TPH-D result.
20f2
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APPENDIX A
INSTALLATION OF NEW MONITORING WELLS

2011/2012 SITE-WIDE

GROUNDWATER MONITORING REPORT
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington

Consent Decree No. 07-2-33672-9 SEA
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APPENDIX A
SUMMARY OF INSTALLATION OF ADDITIONAL MONITORING WELLS

Groundwater monitoring wells MW-47 through MW-49 were installed in the vicinity of the west
end of the Hydraulic Control and Containment (HCC) System wall as part of the HCC System
optimization implementation for investigation of the groundwater flow direction and gradient
west of 5" Street and south of the HCC System. The locations and screened intervals of the
monitoring wells were based on hydrogeologic conditions observed at the Site and laboratory
analytical results for groundwater samples collected during previous groundwater monitoring
events at the Site. The monitoring well locations are depicted on Figures 2 and 3 of the report.

Cascade Drilling, L.P. performed the drilling activities at the Site on August 22 and 24, 2012
using a limited-access sonic drill rig. Each boring was sampled continuously from the surface to
20 feet below ground surface (bgs). The soil from each boring was described in accordance with
Unified Soil Classification System ASTM Standard D2488-06, Standard Practice for
Description and Identification of Soils, and evidence of potential contamination such as unusual
odor, discoloration, or sheen was noted. The soil samples were also screened in the field using a
photoionization detector (PID) to assess for the presence of volatile organic vapors. The boring
logs containing the soil descriptions, field observations, and PID readings are provided in this
appendix.

The monitoring wells were constructed of 2-inch-diameter Schedule 40 polyvinyl chloride
(PVC) casing and a 0.010-inch slotted PVC well screen. The three monitoring wells were
screened from 5 to 20 feet bgs. A No. 2/12 sand filter pack was placed from the bottom of the
screened interval to approximately 2 feet above the top of the screened interval. A minimum 2-
foot-thick bentonite chip seal was emplaced above the sand pack in each well. Each monitoring
well was fitted with a locking cap and completed using a flush-mounted traffic-rated monuments
encased in concrete. Boring logs showing well construction details are included in this appendix.

Monitoring well MW-47 was partially developed immediately following well construction but
the submersible pump failed. Well development was completed two days following well
construction.  Monitoring wells MW-48 and MW-49 were developed immediately after
construction. Each monitoring well was surged using a polyvinyl chloride surge rod to flush
water into the soil surrounding the well screen to loosen fine-grained sediment and pull it into the
well. The surge rod was then removed from the monitoring well, and a submersible pump was
used to evacuate the water from the monitoring well. This process was repeated until three to
five well volumes of water had been removed from the monitoring well or visual observation
indicated that sediment no longer was present in groundwater.

The installation of monitoring wells was conducted in accordance with Farallon Standard
Operating Procedure No. FAR-101 for well construction and Standard Operating Procedure No.
FAR-102 for well development. The monitoring wells also were constructed in accordance with
Chapter 173-160 of the Washington Administrative Code, Minimum Standards for Construction
and Maintenance of Wells. Decontamination water and purged groundwater generated during
installation and development of the monitoring wells was stored on Site in labeled 55-gallon
drums for future disposal.

The position of groundwater monitoring wells MW-47 through MW-49 and the elevations of the
top of casing measuring points were surveyed by professional surveyors True North Land
Surveying, Inc. of Seattle, Washington on October 25, 2012.

G:\Projects\683 BNSF\683043 Skykomish Ongoing Cleanup Activities\Reports\2012 GW Monitoring Annual Report\Appendices\Installation of Monitoring wells.docx



‘FARALLON Log of Boring: MW-47

consulting
975 5th A Northw
Issaquall;, ll;;;;t‘:gt:;t;gg; Page 1 of 2
Client: BNSF Date/Time Started: 8/22/12 1313 Sampler Type: D&M SS 18"x2"
Project: BNSF Skykomlsh Date/Time Completed: 8/22/12 1449 Drive Hammer (Ibs.): AUTO
Equipment: Geoprobe 8140LS Depth of Water ATD (ft bgs): 10.9

Location: Skykomish, WA

Drilling Company: Cascade Drilling Total Boring Depth (ft bgs):  20.0
Farallon PN: 683-043 Drilling Foreman: Jeff Johnson Total Well Depth (ft bgs): 20.0
. Drilling Method: Sonic
Logged By: Dincer Kayhan
@
_ —_ o0 el
5|2 o o 8
o) < [2] = .
5 |2 _ _ o slz| £~ S| Boring/Well
e o Lithologic Description 513 § E <| Construction
£ |8 A998 12| =18 Sample ID |5 Details
< % 8 Q| ° o) £
[) (%] = =
g & S [D|g| o | & 3
0
0.0-0.8 Asphalt. 3 seperate layers. .2-.3' thick each o
b 0.8-1.8 Poorly graded SAND with gravel [65% sand, 35% gravel] fine EE E Concrete
to coarse sand, fine to coarse gravel, gray, dry, no odor 5
b 1.8-2.9 Poorly graded SAND with gravel [80% sand, 20% gravel] fine e
) 75| NA
to coarse sand, fine to coarse gravel, brown, dry, no odor
1.3 Bentonite
1 2.9-3.8 Poorly graded SAND with gravel [75% sand, 25% gravel] fine
to coarse sand, fine to coarse gravel, gray, dry, no odor, contains
organic bark/tree debris
3.8-4.0 No recovery
SP
4.0-4.8 Poorly graded SAND with gravel [75% sand, 25% gravel] fine
to coarse sand, fine to coarse gravel, gray, dry, no odor
57 4.8-5.5 Wood debris, moist at 4.8' bgs WD 1.9
5.5-6.3 Poorly graded SAND with gravel [80% sand, 15% gravel, 5% SP
i silt] fine to coarse sand, fine to coarse gravel, gray, moist, no odor
6.3-7.5 No recovery 80| NA
7.5-8.5 Poorly graded SAND [85% sand, 10% silt, 5% gravel] fine to sp 14
i medium sand, coarse gravel, brown, moist, no odor
8.5-9.5 Poorly graded GRAVEL with sand [80% gravel, 20% sand] fine | GP
i to coarse gravel, medium to coarse sand, brown, moist, no odor
9.5-10.9 Poorly graded SAND [85% sand, 10% silt, 5% gravel] fine to SP
10 medium sand, coarse gravel, brown, moist, no odor, water at 10.9' bgs 03
19.
Well Construction Information .
: ) f Elevat ft): 932.98
Monument Type: Flush Mount Filter Pack: #2/12 Sand Ground Su.r ace ev§ ion (ft)
Casing Diameter (inches): 2 Surface Seal: Concrete Top of Casing Elevation (ft): 932.61
Screen Slot Size (inches):  0.020 Annular Seal: Bentonite Surveyed Location:  x.1510528.16

Screened Interval (ft bgs): 5-20 Boring Abandonment: NA

Y: 258862.76




‘FARALLON Log of Boring: MW-47

consulting

975 5th Avenue Northwest
Issaquah, Washington 98027

Page 2 of 2

Client: BNSF Date/Time Started: 8/22/12 1313
Project: BNSF Skykomish Date/Time Completed: 8/22/12 1449
Equipment: Geoprobe 8140LS

Location: Skykomish, WA

Sampler Type: D&M SS 18"x2"
Drive Hammer (Ibs.): AUTO
Depth of Water ATD (ft bgs): 10.9

Drilling Company: Cascade Drilling Total Boring Depth (ft bgs):  20.0
Farallon PN: 683-043 Drilling Foreman: Jeff Johnson Total Well Depth (ft bgs): 20.0
. Drilling Method: Sonic
Logged By: Dincer Kayhan
@
_ —_ o0 el
5|2 o o 8
o) [2] = .
5 |2 _ _ o slz| £ S| Boring/Well
e o Lithologic Description 513 § E <| Construction
- |= 0 [n|g s Sample D |§ Details
a2 | € Q o0 | & =
o | ® (%) (%) K= a E
g & S [D|g| o | & 3
w
1 10.9-12.0 Poorly graded SAND with gravel [80% sand, 15% gravel, SP Water Level
5% silt] fine to coarse sand, fine to coarse gravel, gray, moist, no odor
80| NA
12.0-12.5 No recovery
12.5-15.0 Poorly graded GRAVEL with sand [80% gravel, 20% sand] GP
i fine to coarse gravel, medium to coarse sand, cobbles present, brown
to light grey at 14.3' bgs, wet, sand percentage increases to 50% sand
and 50% gravel at 14.4' bgs
1.6
15
15.0-16.5 Poorly graded GRAVEL with sand [80% gravel, 20% sand] GP Sand Pack
fine to coarse gravel, medium to coarse sand, cobbles present, gray,
wet, no odor
. -4100| NA
16.5-17.5 Poorly graded SAND with gravel [60% sand, 40% gravel] SP
i coarse sand, fine to coarse gravel, brown, wet, no odor
17.5-20.0 Poorly graded SAND [90% sand, 10% gravel] fine to coarse SP 10
i sand, fine gravel, brown, wet, no odor
100| NA
20 1.9
Well Construction Information .
: : 2.
Monument Type: Flush Mount Filter Pack: #2/12 Sand Ground Su.rface Elev§t|on (ft) 932.98
Casing Diameter (inches): 2 Surface Seal: Concrete Top of Casing Elevation (ft): 932.61
Screen Slot Size (inches):  0.020 Annular Seal: Bentonite Surveyed Location:  x.1510528.16

Screened Interval (ft bgs): 5-20 Boring Abandonment: NA

Y: 258862.76




FARALLON

975 5th Avenue Northwest
Issaquah, Washington 98027

consulting

Log of Boring: MW-48

Page 1 of 2

Client: BNSF Date/Time Started: 8/24/12 0953 Sampler Type: Plastic sleeve
Project: BNSF Skykomlsh Date/Time Completed: 8/24/12 1124 Drive Hammer (Ibs.): NA
; . ; Equipment: Sonic SDC 390-14 Depth of Water ATD (ft bgs): 5.0
Location: Skykomish, WA autp _
Drilling Company: Cascade Drilling Total Boring Depth (ft bgs):  20.0
Farallon PN: 683-043 Drilling Foreman: Andy Total Well Depth (ft bgs): 20.0
Drilling Method: Sonic
Logged By: E.E. Mulanax
@
_ —_ o0 el
5|2 o o 8
o) [2] = .
5 |2 _ _ o slz| £ S| Boring/Well
e o Lithologic Description 513 § E <| Construction
S | g B19 18 & SampleID |5 Details
s |g O |lo |2 2
o | ® (%) (%) K= a E
g & S [D|g| o | & 3
0
0-2.0' Poorly graded SAND with gravel (70% sand/ 25% gravel/ 5% SP o
silt), fine to medium sand, medium to coarse gravel, medium brown, o B
moist, no odor. 2 b
5 e
R
100 NA
5
- 2 I
2.0'-2.5' Poorly graded SAND with gravel (75% sand/ 25% gravel), SP
|| black to dark brown, moist, no odor.
sp 1.3 Bentonite
2.5'-5.5' Poorly graded SAND (80% sand/ 15% gravel/ 5% silt), fine to
7 medium sand, fine gravel, black to dark brown, wet, slight petroleum-
like odor, becomes saturated at 5.5'".
5 h 4
19 Water Level
5.5'-6.5' Poorly graded SAND (80% sand/ 20% gravel), fine to medium SP
i sand, fine gravel, rusty red, moist, no odor.
Sand Pack
100 NA
6.5'-7.5' Poorly graded GRAVEL with sand (85% gravel/ 15% sand), GP
i fine to coarse gravel, coarse sand, medium brown, moist, no odor.
7.5'-10.0' Poorly graded SAND with gravel (75% sand/ 20% gravel/ SP 0.4
i 5% silt), fine to medium sand, fine to coarse gravel, reddish brown,
moist, no odor. Screen
| 9.0' Slight petroleum-like odor. 100 NA
10 . . 7.4
10.0'-14.0' No recovery.
Well Construction Information .
: : 4.34
Monument Type: Flush Mount Filter Pack: #2/12 Sand Ground Su.rface Elev§t|on (ft) 934.3
Casing Diameter (inches): 2 Surface Seal: Concrete Top of Casing Elevation (ft): 933.90
Screen Slot Size (inches):  0.020 Annular Seal: Bentonite Surveyed Location:  x.1510485.27
Screened Interval (ft bgs): 5-20 Boring Abandonment: NA Y: 258999.99




‘ asouling Log of Boring: MW-48
975 5th A Northwest
Issaquah, ll;z.:;’;t‘:gt:t: ;;;.;7 Page 20f2
Client: BNSF Date/Time Started: 8/24/12 0953 Sampler Type: Plastic sleeve
Project: BNSF Skykomlsh Date/Time Completed: 8/24/12 1124 Drive Hammer (Ibs.): NA
. : Equipment: Sonic SDC 390-14 Depth of Water ATD (ft bgs): 5.0
Location: Skykomish, WA aulp pih o7 3 (ftbgs)
Drilling Company: Cascade Drilling Total Boring Depth (ft bgs):  20.0
Farallon PN: 683-043 Drilling Foreman: Andy Total Well Depth (ft bgs): 20.0
Drilling Method: Sonic
Logged By: E.E. Mulanax 9
@
_ — o0 °
5|2 o o 8
Ke] [2] = .
5 |2 _ _ o slz| £ S| Boring/Well
g lo Lithologic Description 513 § E <| Construction
£ | g B192 18 X Sample D |5 Details
s |g O |lo |2 2
@ < )] ) o [a) £
a o S |5|g| m|& &
100[ NA
4 25| NA
14.0'-15.0' Poorly graded SAND with silt (80% sand/ 10% gravel/ 10% [SP-SM[ . 8.7
silt), fine to medium sand, fine gravel, black, moist to dry. ;
15 14.5' Becomes medium brown, dry, slight petroleum-like odor.
15.0'-15.5' Poorly graded GRAVEL with sand (65% sand/ 30% gravel/ Sl
5% silt), fine to medium sand, fine to coarse gravel, dark brown, wet, ;
no odor. GP | .
4 X.
15.5'-17.8' Poorly graded GRAVEL with sand (75% gravel/ 20% sand/ =
5% silt), fine to medium sand, coarse gravel, wet, petroleum-like odor, ®.180| NA
sheen from 16'-17', cobbles. . 194.1
X.
=,
| =
b 17.8'-19.0' Poorly graded GRAVEL with sand (75% gravel/ 20% sand/ GP (®.°]
5% silt), fine to coarse gravel, fine to coarse sand, medium brown, A
saturated, petroleum-like odor, no sheen. =
= 80 NA
19.0'-20.0' No recovery. 82.7
20
Well Construction Information ) )
Monument Type: Flush Mount Filter Pack: #2112 Sand Ground Su.rface Elev§t|on (ft): 934.34
Casing Diameter (inches): 2 Surface Seal: Concrete Top of Casing Elevation (ft): 933.90
Screen Slot Size (inches):  0.020 Annular Seal: Bentonite Surveyed Location:  x.1510485.27
Screened Interval (ft bgs): 5-20 Boring Abandonment: NA Y: 258999.99




FARALLON

975 5th Avenue Northwest
Issaquah, Washington 98027

consulting

Log of Boring: MW-49

Page 1 of 2

Client: BNSF

Project:

Skykomish Ongoing Cleanup

Date/Time Started:
Date/Time Completed:

8/24/12 1342
8/24/12 1441

Sampler Type: Plastic sleeve

Drive Hammer (Ibs.): NA

; . ; Equipment: Sonic SDC 390-14 Depth of Water ATD (ft bgs): 10.0
Location: Skykomish, WA autp _
Drilling Company: Cascade Drilling Total Boring Depth (ft bgs):  20.0
Farallon PN: 683-043 Drilling Foreman: Andy Total Well Depth (ft bgs): 20.0
Drilling Method: Sonic
Logged By: E.E. Mulanax
@
_ — o0 °
5|2 o o 8
o) [2] = .
5 |2 _ _ o slz| £ S| Boring/Well
g lo Lithologic Description 513 § E <| Construction
£ |8 B 1818 = |2 Sample ID |5 Details
g |3 o |® || & | o €
g & S [D|g| o | & 3
0
0-1.3' Poorly graded SAND with gravel (70% sand/ 25% gravel/ 5% SP ;; ;
silt), fine to medium sand, fine to coarse gravel, medium brown, dry, 2
no odor. 2 b
1.0' Becomes dark brown to black, moist, no odor. o ke
- « K
50| NA |70 A
1.3'-2.5' No recovery. ) % s
2.5'-3.5' Poorly graded SAND with gravel (80% sand/ 15% gravel/ 5% SP Bentonite
i silt), fine to medium sand, fine gravel, dark brown, moist, no odor.
3.5'-6.5' Poorly graded SAND (90% sand/ 10% gravel), fine to medium SP
i sand, fine gravel, black, moist, no odor. 25
5
5.7'-6.0' Sand grains become rusty brown.
7 Sand
100 NA
6.5'-7.2' Silty SAND (70% sand/ 30% silt), fine to medium sand, SM 18
i medium brown, moist, no odor.
| | 7.2'-12.0' Poorly graded SAND (85% sand/ 5% silt), fine to medium SP
sand, medium brown, moist, no odor, black layers between 10'-10.2',
10.5-10.7', and 11'-11.5".
Screen
i 100 NA
3.2
10' Becomes wet.
10 ¥
Well Construction Information .
: : .57
Monument Type: Flush Mount Filter Pack: #2/12 Sand Ground Su.rface Elev§t|on (ft) 9335
Casing Diameter (inches): 2 Surface Seal: Concrete Top of Casing Elevation (ft): 933.14
Screen Slot Size (inches):  0.020 Annular Seal: Bentonite Surveyed Location:  x.1510373.13
Screened Interval (ft bgs): 5-20 Boring Abandonment: NA Y: 258987.47




FARALLON

consulting

Log of Boring: MW-49

975 5th A Northwest
Issaquah, ll;z.:;’;t‘:gt:t: ;;;.;7 Page 20f2
Client: BNSF Date/Time Started: 8/24/12 1342 Sampler Type: Plastic sleeve
Project: Skykomlsh Ongoing C|eanup Date/Time Completed: 8/24/12 1441 Drive Hammer (Ibs.): NA
. : Equipment: Sonic SDC 390-14 Depth of Water ATD (ft bgs): 10.0
Location: Skykomish, WA aulp pih o7 3 (ftbgs)
Drilling Company: Cascade Drilling Total Boring Depth (ft bgs):  20.0
Farallon PN: 683-043 Drilling Foreman: Andy Total Well Depth (ft bgs): 20.0
Drilling Method: Sonic
Logged By: E.E. Mulanax 9
@
_ — o0 °
5|2 o o 8
o) [2] = .
5 |2 _ _ o slz| £ S| Boring/Well
g lo Lithologic Description 513 § E <| Construction
£ | g B192 18 X Sample D |5 Details
s |g O |lo |2 2
o | ® (%) (%) K= a E
g & S [D|g| o | & 3
100[ NA
6.6
12.0'-13.0" Poorly graded SAND (95% sand/ 5% gravel), fine to SP
| medium sand, fine gravel, brown, wet, no odor.
13.0'-14.0' Poorly graded SAND with gravel (60% sand/ 40% gravel), SP
fine to medium sand, coarse gravel, medium brown to rusty orange,
wet, no odor.
80| NA
\ f 24
14.0'-15.0" No recovery.
15
15.0-17.5' Poorly graded GRAVEL with sand (70% gravel/ 25% sand/ GP
5% silt), fine to coarse gravel, fine to coarse sand, gray to medium
brown, saturated, no odor.
- Mgo| Na
: 2.7
17.5-18.5' Poorly graded SAND with gravel (55% sand/ 40% gravel/ SP
5% silt), fine to medium sand, fine to coarse gravel, gray to medium
brown, no odor.
18.5'-20.0' Poorly graded GRAVEL with sand (70% gravel/ 25% sand/ | GP |
5% silt), fine to coarse gravel, fine to coarse sand, gray to medium = 5100 NA
brown, saturated, no odor. 555 3.3
=
20
Well Construction Information ) )
Monument Type: Flush Mount Filter Pack: #2112 Sand Ground Su.rface Elev§t|on (ft): 933.57
Casing Diameter (inches): 2 Surface Seal: Concrete Top of Casing Elevation (ft): 933.14
Screen Slot Size (inches):  0.020 Annular Seal: Bentonite Surveyed Location:  x.1510373.13
Screened Interval (ft bgs): 5-20 Boring Abandonment: NA Y: 258987.47



































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX C
DATA VALIDATION REPORTS

2011/2012 SITE-WIDE

GROUNDWATER MONITORING REPORT
BNSF Former Maintenance and Fueling Facility
Skykomish, Washington

Consent Decree No. 07-2-33672-9 SEA

Farallon PN: 683-043
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