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Executive Summary

This report describes the August 2019 (Periodic Event 40) groundwater sampling and analysis activities performed by
USSE?2 at the United States Department of Energy (DOE) National Energy Technology Laboratory (NETL) in Albany,
Oregon (the Site). The August 2019 sampling event is the 40th round of groundwater samples collected from the
NETL-Albany site since the initiation of the NETL-Albany groundwater monitoring program in 2002.

Groundwater levels were measured in 35 of the 35 monitoring wells and piezometers. The gauging data was used to
create groundwater elevation contour maps for the two identified aquifers on Site. Wells installed in the Perched
Aquifer and deeper Gravel Aquifer zones provided spatial coverage to map the potentiometric surfaces of both
aquifers as separate hydrogeologic units. Groundwater elevations from wells in the Perched Aquifer measured during
the August 2019 event show a flow to the north in the northern portion of the site (from MW-10 to MW-11) and to the
south/southwest and to the east away from a potentiometric high near MW-28. In the Gravel Aquifer, groundwater
elevation data show a potentiometric high near monitoring well MW-13. Groundwater flows radially away from the
high located around MW-13.

Groundwater samples were collected from 31 of the 33 two-inch diameter monitoring wells between August 26 and
August 29, 2019. Two wells (MW-1 and MW-21) were not sampled because they are not optimally screened based
on the current understanding of the Conceptual Site Model (USSE2, July 2019). Low-flow sampling protocols were
followed at each well in accordance with the NETL-Albany Groundwater Monitoring Plan (GWMP, USSE2, January
2018). All groundwater samples were submitted for analysis of volatile organic compounds (VOCs) by Environmental
Protection Agency (EPA) Method 8260C.

Seven VOCs were detected during the August 2019 sampling event and are discussed in Section 4.1: benzene,
carbon tetrachloride, chloroform, cis-1,2-dichloroethene (cis-1,2-DCE), tetrachloroethene (PCE), trans-1,2-
dichloroethene (trans-1,2-DCE), and trichloroethene (TCE). Six of these VOCs were detected at concentrations that
exceed Oregon Groundwater Maximum Measurement Levels (MMLs), Oregon Hot Spot tables, Oregon Risk-Based
Concentrations (RBCs), EPA Regional Screening Levels (RSLs), or EPA Primary Maximum Contaminant Levels
(MCLs).



1.0 Introduction

This report describes the August 2019 (Periodic Event 40) groundwater sampling and analysis performed by USSE2
at the DOE NETL site in Albany, Oregon (Figure 1). The sampling was conducted in accordance with the
Groundwater Monitoring Plan Revision 13, for National Energy Technology Laboratory, Albany, Oregon (USSE2,
January 2018) and the National Energy Technology Laboratory, Albany Groundwater Sampling Event 40 Work Plan
Memo (July 2019).

The NETL-Albany groundwater monitoring program was initiated in 2001, as was then required by DOE Order
5400.1, General Environmental Protection Program. The sampling has not been mandated by any other regulatory
requirement or consent order. These monitoring requirements have since been incorporated into DOE Order 436.1,
Departmental Sustainability.

1.1 Project Scope and Objectives

The objective of the NETL-Albany groundwater monitoring program is to perform a site-wide and a limited off-site
evaluation of groundwater conditions to determine the presence and extent of groundwater contamination. The
NETL-Albany groundwater monitoring program is designed to:

Obtain data for the purpose of determining baseline conditions of groundwater quality and quantity;
Demonstrate compliance with and implementation of all applicable regulations and DOE Orders;

Provide data to permit the early detection of groundwater pollution or contamination;

Provide a reporting mechanism for detected groundwater pollution or contamination;

Identify existing and potential groundwater contamination sources and maintain surveillance of these sources;
Provide data upon which decisions can be made concerning facility operations (including land, buildings and
equipment), management and protection of groundwater resources and future remedial activities.

The August 2019 sampling event is the 40™ round of groundwater sampling conducted at the Site under the general
program that was developed 2001. The following table lists previous sampling events:

Event 1 July 2002 Event 21 March 2010
Event 2 November/December 2002 Event 22 August 2010
Event 3 February/March 2003 Event 23 March 2011
Event 4 May 2003 Event 24 August/September 2011
Event 5 August 2003 Event 25 March 2012
Event 6 November 2003 Event 26 August 2012
Event 7 February 2004 Event 27 March 2013
Event 8 May 2004 Event 28 August 2013
Event 9 October 2004 Event 29 February 2014
Event 10 February 2005 Event 30 August 2014
Event 11 September 2005 Event 31 March 2015
Event 12 February 2006 Event 32 August 2015
Event 13 October 2006 Event 33 April 2016
Event 14 March 2007 Event 34 September 2016
Event 15 June 2007 Event 35 April 2017

Event 16 October 2007 Event 36 August 2017
Event 17 March 2008 Event 37 March 2018
Event 18 October 2008 Event 38 August 2018
Event 19 March 2009 Event 39 March 2019

Event 20 September 2009



The groundwater data generated during these previous sampling events are discussed in detail in their respective
periodic groundwater monitoring reports produced by ICF International (ICF, through Event 22) and URS (a legacy
AECOM company, Event 23 through Event 32) and AECOM (with USSE2, Event 33 through Event 39). Historical
data are also summarized in the latest version of the GWMP (USSE2, January 2018). Historical data are incorporated
into this report in the form of contaminant concentration trend graphs (Figure 6).

A detailed description of the Site, including the site location, physical structures, and site history, is provided in the
GWMP.



2.0 Field and Analytical Procedures

This section summarizes the field and analytical procedures conducted by USSE2 during the August 2019
groundwater sampling event. Activities included the sampling and analysis of groundwater and the measurement of
depth to groundwater. Field and analytical procedures were conducted in accordance with the GWMP. The
monitoring well locations are shown in Figure 2.

2.1 Water Level Measurements

Groundwater depths were recorded at the 35 of 35 monitoring wells and piezometers on site (33 two-inch diameter
wells and two one-inch piezometers). Depth to water was measured to the nearest one-hundredth of a foot from the
surveyed reference point on the polyvinyl chloride (PVC) well riser using an electronic hand-held water-level meter.
These water-level data were used to calculate groundwater elevations and flow gradients that are discussed in
Section 3.2 and to develop the contour maps presented in Figures 3 and 4. Table 1 shows the well construction
details, and Table 2 and Table 3 show the depth to groundwater and groundwater elevations from Event 40.

2.2 Groundwater Sampling

Groundwater samples were collected between August 26 and August 29, 2019 from 31 of 33 monitoring wells located
at NETL-Albany and Liberty Elementary School. Two wells (MW-1 and MW-21) are not sampled because they are
screened in the upper part of the Gravel Aquifer, where they do not monitor maximum concentrations of
contaminants, and other adjacent wells (i.e., MW-22 and MW-23) are better suited to indicate concentrations at those
depths and locations.

Samples were collected using low-flow sampling methods in accordance with the GWMP. Water quality
measurements including temperature, pH, specific conductivity, dissolved oxygen (DO), turbidity, and oxidation-
reduction potential (ORP) were recorded every 3-5 minutes during purging of monitoring wells using a multi-
parameter water quality meter with flow-through cell. Groundwater samples were collected following the stabilization
of water-quality parameters. Final water quality readings were recorded and are shown in Table 2. Sampling field logs
are provided in Appendix A.

2.3 Laboratory Analysis

The 31 primary groundwater samples were analyzed for VOCs by EPA Method 8260C.

Two field duplicates and two matrix spike/matrix spike duplicate quality control samples were collected during the
event, one set from MW-4 and MW-23. Laboratory analysis procedures and methods were performed as described in

the GWMP.

The complete laboratory analytical reports are presented in Appendix B and the analytical results for groundwater are
tabulated in Appendix C.

2.4  Data Review and Validation
A data validation was performed on groundwater analytical results in accordance with the updated GWMP. The data
validation included review of sample documentation, preservation and holding times, blank data, recovery data for

laboratory control samples, and precision of duplicate results.

All data is valid as reported and usable for project decision-making purposes. The data validation memorandum is
included in Appendix D.



3.0 Hydrogeological Assessment

The following sections summarize the hydrostratigraphy as first described by ICF and refined by AECOM. Section 3.2
describes groundwater flow directions for Event 40.

3.1 Geology and Hydrology

Several distinct geologic units have been identified at the site. The geologic and hydrogeologic characteristics of each
unit are summarized below.

3.1.1 Upper Silt Unit

The Upper Silt Unit is present from the ground surface to a depth of approximately 15 feet below ground surface
(bgs) and is predominantly silt and silty sand with laterally discontinuous clay lenses and thin water-bearing sands. It
contacts the underlying Gravel Aquifer across much of the site. The Upper Silt Unit is subject to non-uniform surface
water infiltration that can become locally perched on discontinuous clay lenses and saturate discontinuous sand
lenses. These conditions contribute to a non-uniform saturation and heterogeneous groundwater elevations and
groundwater flow throughout the unit.

3.1.2 Upper Clay Unit

The Upper Clay Unit is a laterally discontinuous, dense, dry clay with a maximum thickness of approximately 10 feet.
The Upper Clay Unit, when encountered, is located between the Upper Silt Unit and the underlying Gravel Aquifer at
a depth of approximately 12 to 18 feet bgs. The current understanding of the lateral extent of the clay shows it as an
inverted “T” shaped structure; however, it is important to note that the southern and western extent of the clay has not
been evaluated. In some areas, the clay grades into soft, brown, moist, silty clay for about 10 feet from the mapped
edge of the dense, hard, dry clay. The soft brown clay may represent some relatively narrow transitional facies at the
edge of the Upper Clay Unit.

The Upper Clay Unit is a localized aquitard and groundwater perches on it in some portions of the Site. The
approximate extents of the Perched Aquifer were determined by ICF and are shown in Figure 3. Some borings that
have penetrated the Upper Clay Unit have encountered an approximately 5-foot-thick zone of dry sediments
composed of the underlying Gravel Aquifer, suggesting the Upper Clay Unit (where present) prevents vertical
movement of water through the clay and into the Gravel Aquifer. Flow of the perched groundwater (where present)
appears to be controlled in part by the surface topography of the clay. With water infiltration being significantly less
during the dry season, there are variable flow patterns in the Perched Aquifer, with flow generally somewhat radial
due to local mounding around MW-28. Groundwater flow in the southern part of the Site appears to consistently be to
the south/southwest regardless of season.

3.1.3 Gravel Aquifer

The Gravel Aquifer is present from a depth of approximately 15 feet bgs to approximately 35 feet bgs and consists of
gravelly sands and clayey/silty gravels which are saturated in most portions of the Site. Investigations indicate a
change in lithology of the Gravel Aquifer in the northeast portion of the Site. The typical lithology of the Gravel Aquifer
transitions to a predominant dark gray, poorly-graded sand with little or no gravel or fines in the northeast portion of
the Site. This same unit was observed in several borings in the northwestern part of Liberty Elementary School near
the ball fields. Groundwater elevation data and geologic data obtained during site assessments suggest that
stratigraphic variations in the overlying Upper Silt Unit may cause local confining conditions in the Gravel Aquifer;
therefore, the Gravel Aquifer is considered to be semi-confined. Where the Upper Clay is absent, the Upper Silt Unit
directly overlies the Gravel Aquifer and forms a continuous semi-confined aquifer. Locally, the upper portion of the
Gravel Aquifer immediately below the Upper Clay has been found to be only partially saturated.

Groundwater flow in the Gravel Aquifer is variable across the Site. The gradient in the central portion of the Site is
very flat, and groundwater elevations decrease to the north and south, indicating a flow direction away from the



center portion of the Site with a slight east-southeast trend below Liberty Elementary School. In the southern part of
the Site the groundwater gradient is generally to the southwest, and in the northern part of the Site the gradient is
toward the northwest or northeast depending on the season. Water levels in wells screened across both the Upper
Silt Unit and Gravel Aquifer (MW-1, MW-3, MW-5, MW-6, and MW-14) are consistent with water levels in the Gravel
Aquifer. The majority of the 17 wells installed on site since February 2005, and the four off-site wells installed in
September 2006 were constructed such that the screened interval only penetrates the deep Gravel Aquifer and does
not intercept the Upper Silt Unit. This was later confirmed based on contaminants of potential concerns identified in
the earlier sampling events of the site’s original wells.

3.1.4 Lower Silt/Clay Unit

The Lower Silt/Clay Unit includes two stratigraphic units (Siltstone and Blue Clay) that underlie the Gravel Aquifer. In
general, the Blue Clay underlies the Siltstone Unit; however, in portions of the Site, the Siltstone Unit is not present,
and the Gravel Aquifer directly overlies the Blue Clay. The Lower Silt/Clay Unit is an aquitard that restricts the vertical
movement of water. The surface of the Lower Silt/Clay Unit in the southwestern portion of the Site dips steeply to the
southwest. The surface of the Lower Silt/Clay Unit in the eastern portion of the Site and at Liberty Elementary School
dips to the east/northeast. In the northwest part of the Site the Lower Silt Clay dips to the northwest.

3.2  August 2019 Groundwater Elevations and Flow Direction

Groundwater levels were measured in the 35 existing wells and piezometers in August 2019. Groundwater depths
ranged from 5.46 feet bgs at MW-28 to 20.74 feet bgs at MW-1. Groundwater elevations ranged from 200.18 feet
above mean sea level (amsl) at MW-6 to 218.06 feet amsl at MW-28. Event 40 and historical groundwater elevation
data are provided in Table 3. Note that all groundwater elevations are referenced to National Geodetic Vertical Datum
(NGVD), 1947.

The wet winters and dry summers result in seasonal variability in groundwater elevations at the Site. The seasonal
variability in groundwater elevations reflects the low precipitation during the dry season (between July and
September) as compared to higher groundwater elevations during wet season (between November and May).

The average August 2019 groundwater elevation was approximately 0.80 feet higher than the average elevation
during the previous dry season (August 2018) and 3.79 feet lower than the previous wet season (March 2019).

Figures 3 and 4 show the groundwater elevation contours for the Perched Aquifer and Gravel Aquifer, respectively,
for the August 2019 groundwater level measurements. Groundwater elevations from wells screened in the Gravel
Aquifer were used to construct a potentiometric map of the Gravel Aquifer. Selected wells screened across both the
Upper Silt and Gravel Aquifer zones are included in groundwater contouring because screens in these wells
penetrate well into the Gravel Aquifer and appear to be representative of the Gravel Aquifer. These wells are
generally located at the perimeter of the Site.

Groundwater elevations from wells in the Perched Aquifer (Figure 3) measured during the August 2019 event show a
flow to the north in the northern portion of the site (from MW-10 to MW-11), and to the south/southwest and to the
east away from a topographic high near MW-28. The gradient during August 2019 was 9.78 E-04 (MW-10 to MW-11)
in the northern part of the site, and between 6.52 E-03 (MW-10 to MW-8) and 2.26 E-03 (MW-10 to MW-4) in the
southern part of the site.

In the Gravel Aquifer, groundwater elevation data show a potentiometric high near monitoring well MW-13.
Groundwater flows radially away from the high located around MW-13 (Figure 4). The gradient in the gravel aquifer is
relatively flat across the site and under the Liberty Elementary School property; 9.33 E-05 between MW-23 and MW-
24 and 1.36 E-04 (between MW-25 and MW-23). The gradient steepens to the south (1.13 E-02 between MW-16 and
MW-6 and 6.53 E-03 between MW-16 and MW-31). Table 4 shows hydraulic gradient calculations.



4.0 Groundwater Quality Assessment

This section summarizes the results of the chemical analyses performed on groundwater samples collected during
the August 2019 sampling event. Groundwater samples from 31 monitoring wells were analyzed for VOCs. Table 5
summarizes the August 2019 groundwater analytical results for detected constituents including the minimum
applicable screening criteria, the frequency of detection, the frequency of detections exceeding screening criteria, the
minimum and maximum concentrations, and the location of the maximum concentration. Table 6 lists groundwater
analytical results for any detected volatile organic chemicals. Appendix B includes the Test America Laboratories
Analytical Reports and Appendix C summarizes all reported groundwater lab data of volatile organics.

Table 7 lists federal and state groundwater quality standards and criteria for VOCs. The table includes Oregon
Groundwater MMLs as defined in Oregon Administrative Rule 340-040-0020 (Groundwater Quality Protection). The
MMLs are the maximum allowable concentrations of the chemicals in groundwater established by the State of
Oregon. The Oregon Department of Environmental Quality (DEQ) uses the MMLs in the process of designating
groundwater management areas in Oregon where necessary to preserve groundwater quality. MMLs are not de facto
cleanup levels but are generally consistent with the EPA Primary MCLs. The MCLs are the levels established by the
EPA that cannot be exceeded by a public water supply system. Oregon and EPA have also established risk-based
criteria for screening purposes. The Oregon Hotspot values are screening values that are a combination of
promulgated criteria and guidance values used by the state to prioritize groundwater cleanups. The EPA RSL values
were calculated using the latest toxicity values, default exposure assumptions, and physical and chemical properties.
The EPA RSL values incorporate the EPA Region Il RBC Table, Region VI human health medium-specific screening
levels table, and the Region IX Preliminary Remediation Goal (PRG) Table, and was last updated in November 2017.
The Oregon DEQ RBC values are similar to the EPA RSLs but use Oregon-specific parameters to calculate risk.
Oregon DEQ Petroleum RBCs were updated November 2015. Minimum criteria values used in this report reflect up
to date EPA RSLs and Oregon DEQ RBCs.

The August 2019 groundwater data are compared to the lowest screening criteria for each analyte and are discussed
in the following sections. Any result annotated with a “U” qualifier (in either the tables or appendices) or reported “ND”
in the lab report signifies that the chemical was not detected above the method detection limit. Any result annotated
with a “J” qualifier is an estimate, since the value is below the method reporting limit but above the method detection
limit.

Laboratory method detection limits for VOCs may be greater than the minimum applicable screening criteria.
Therefore, while these compounds were not detected above the method detection limits, they may still be present
above screening criteria.

4.1  Volatile Organic Compounds

Seven VOCs - benzene, carbon tetrachloride, chloroform, cis-1,2-DCE, PCE, trans-1,2-DCE, and TCE - were
detected during the August 2019 sampling event. The current and historical concentrations of five common VOCs
(carbon tetrachloride, chloroform, cis-1,2-DCE, PCE, and TCE) are presented graphically in Figure 6.

Benzene. Benzene was detected in 2 of the 31 wells sampled during the August 2019 sampling event at
concentrations of 0.97J B pg/L at MW-24 and 0.60 J B pg/L at MW-17. Both detections were above the minimum
criteria of 0.39 ug/L.

Carbon Tetrachloride. Carbon tetrachloride was detected in 10 of the 31 wells sampled during the August 2019
sampling event at concentrations ranging from 0.30 J pug/L at MW-101 to 1,400 pg/L at MW-20. Nine the detections of
carbon tetrachloride exceeded the minimum groundwater criteria, which is the Oregon DEQ RBC of 0.41 pg/L. In
addition, nine of the detections exceed the EPA RSL of 0.43 ug/L. Six of the detections exceed the EPA Primary
Drinking Water Standard, the Oregon Hot Spot Value and the Oregon Groundwater MMLs of 5 pg/L. Carbon
tetrachloride is an industrial solvent that was historically used in degreasing and other industrial applications.

Chloroform. Chloroform was detected in nine of the 31 wells sampled during the August 2019 sampling event at
concentrations ranging from 1.9 J pug/L at MW-5 to 160 J pg/L at MW-120. All the detections of chloroform exceeded


http://www.epa.gov/reg3hwmd/risk/human/index.htm
http://www.epa.gov/earth1r6/6pd/rcra_c/pd-n/screen.htm
http://www.epa.gov/region09/waste/sfund/prg/index.html

the minimum groundwater criteria for the site which is the Oregon DEQ RBC of 0.19 ug/L. In addition, all of the
concentrations exceeded the EPA RSL of 0.22 ug/L, one of the detections exceeded the EPA Primary Drinking Water
Standard and the Oregon Hot Spot Value of 80 ug/L and the Oregon Groundwater MMLs of 100 pg/L. Chloroform is
formed as a byproduct when chlorine is added to the water supply system and is also a breakdown product of the
anaerobic degradation of carbon tetrachloride.

cis-1,2-Dichloroethene (cis-1,2-DCE). cis-1,2-DCE was detected in four of the 31 wells sampled during the August
2019 sampling event at concentrations ranging from 0.92 J pg/L at MW-6 to 6.3 pg/L at MW-30. One of the
detections exceed the minimum screening criteria, which is the EPA RSL of 3.6 pg/L. Cis-1,2-DCE is an anaerobic
breakdown product of TCE.

Tetrachloroethene (PCE). PCE was detected in three of the 31 wells sampled during the August 2019 sampling event
at concentrations ranging from 0.53 J pg/L at MW-22 to 22 ug/L at MW-18. Two of the detections exceeded the
minimum groundwater criteria, which is the EPA RSL of 4.1 pg/L. In addition, two of the concentrations exceed the
EPA Primary Drinking Water Standard and Oregon Hot Spot Value of 5 pg/L.

trans-1,2-Dichloroethene (trans-1,2-DCE). trans-1,2-DCE was detected in two of the 31 wells sampled during the
August 2019 sampling event at a concentration of 0.39 J at MW-22 to 0.55 J pug/L at MW-30. The detection did not
exceed the minimum groundwater criteria, which is the EPA RSL of 36 pg/L.

Trichloroethene (TCE). TCE was detected in ten of the 31 wells sampled during the August 2019 sampling event at
concentrations ranging from 2.3 J pg/L at MW-23 and MW-101 to 1,400 pg/L at MW-15. All of the TCE detections
exceeded the minimum groundwater criteria, which is the EPA RSL of 0.28 pg/L. In addition, all of the detections
exceed the Oregon DEQ RBC of 0.43 pg/L and eight of the detections exceed the Oregon MML, the Oregon Hot Spot

Value and EPA Primary Drinking Water Standard of 5 pg/L. TCE is an industrial solvent used in degreasing and other
industrial applications.

4.2 Metals

Metals were not sampled during the August 2019 sampling event.

4.3  Water Quality Parameters

Table 2 summarizes field parameters recorded at each of the 31 wells, including pH, conductivity, turbidity, DO,
temperature, and ORP.

Temperatures ranged from 15.68 degrees Celsius (°C) at MW-25 to 25.62 °C at MW-11.

DO was detected in twenty-five of the wells sampled during the August 2019 sampling event.

In August 2019, pH ranged from 6.05 s.u. at MW-11 to 7.73 s.u. at MW-18 and MW-23. Conductivity ranged from
0.133 milli Siemens per centimeter (mS/cm) at MW-28 to 3.010 mS/cm at MW-15. ORP ranged from -161 millivolts

(mV) at MW-29 to 166 mV at MW-15.

Twenty-five of the wells sampled during August 2019 had measurable turbidity, once readings stabilized. Turbidity
ranged from 1.1 nephelometric turbidity units (NTUs) at MW-18, to 66.3 NTUs at MW-11.

4.4 Contaminant Trends

Several important trends in the VOC concentrations were noted at 19 locations: MW-3, MW-4, MW-5, MW-6, MW-14,
MW-15, MW-17, MW-18, MW-20, MW-22, MW-23, MW-24, MW-27, MW-29, MW-30, MW-100, MW-101, MW-102
and MW-103. Trend plots (Figure 6) support the discussion below.



MW-3. Concentrations of TCE have gone back down to non-detect from previous spike in August 2017,
which is consistently lower during wet season events historically. Concentrations of cis-1,2-DCE have
declined as compared to the previous wet season sampling event in March 2019 and the previous dry
season event in August 2018. Chloroform and TCE were detected during the August 2017 sampling event
but have since gone back to non-detect during the March 2019 event.

MW-4. Carbon tetrachloride remained non-detect from the first detection in April 2016.

MW-5. Concentrations of chloroform continue to fluctuate with higher concentrations reported during the dry
season; 1.9 ug/l was reported for August 2019, below the previous high recorded in August 2017 of 4.8 pg/l.
Concentrations of carbon tetrachloride were elevated at 15.0 pg/l during the March 2009 sampling event but
decreased to non-detect in August 2019.

MW-6. Concentrations of cis-1,2-DCE continue to fluctuate, with higher concentrations reported during the
dry season. Carbon tetrachloride, chloroform, TCE, and PCE continued to be non-detect during the August
2019 sampling event.

MW-14. Concentrations of chloroform continue to fluctuate with lower concentrations reported during the dry
season. The chloroform dropped back to 0.95 pg/L in August 2019. Concentrations of carbon tetrachloride,
cis-1,2-DCE, TCE, and PCE remain non-detected during the August 2019 sampling event.

MW-15. Concentrations of TCE increased after a period of decrease. TCE was recorded at an all-time high
of 3,100 in March 2019 and at 1,400 in August 2019. This will be continued to be evaluated. Concentrations
of carbon tetrachloride decreased with respect to the prior wet season sampling event (March 2019).
Concentrations of cis-1,2.-DCE and chloroform fluctuate; slight increase in August 2019 from the prior wet
season sampling event (March 2019). Concentrations of PCE remain non-detected.

MW-17. TCE, was reported at concentrations at an increased level compared with the previous sampling
event (March 2019). Concentrations of carbon tetrachloride and TCE were reported at concentrations lower
than previous dry season sampling event (August 2018). Concentrations of cis-1,2-DCE and chloroform
were reported at concentrations higher than the prior wet season sampling event (March 2019).
Concentrations of PCE remain non-detected during the August 2019 sampling event.

MW-18. Four of the primary VOCs (carbon tetrachloride, chloroform, TCE, and PCE) show seasonal trends,
returning to typical higher concentrations during the wet season. Concentrations of cis-1,2-DCE are
consistent with prior sampling events.

MW-20. Concentrations of carbon tetrachloride fluctuate seasonally and decreased as compared to the
previous dry season sampling event (August 2018). PCE concentrations also decreased with respect to the
previous sampling event (March 2019). TCE and chloroform concentrations fluctuate seasonally, with
concentrations remaining consistent with previous sampling events with a very slight downward trend.
Concentrations of cis-1,2-DCE decreased from the prior sampling event (March 2019) and return to non-
detect.

MW-22. Concentrations of carbon tetrachloride decreased slightly with respect to the prior two sampling
events (March 2019 and August 2018). Concentrations of TCE and chloroform decreased slightly with
respect to the prior two sampling events. PCE and cis-1,2-DCE remained at typical levels with little
fluctuation during past sampling events.

MW-23. Concentrations of chloroform are consistent with previous events. Carbon tetrachloride
concentrations are consistent with the two sampling events (March 2019 and August 2018). TCE show
seasonal fluctuations with lower concentrations reported during the dry season. PCE and cis-1,2-DCE
remain at non-detected concentrations.

MW-24. TCE, carbon tetrachloride and chloroform decreased slightly. In addition, concentrations of PCE
and cis-1,2-DCE remained at non-detect after prior sampling events.

MW-27. Carbon tetrachloride has varied seasonally from a high of 190 ug/L (Feb 2014) to a low of 53 pg/L
(September 2016), but has maintained a slight upward trend since 2016.

MW-29. Carbon tetrachloride was detected for the first time in September 2016 but have since gone back to
non-detect.

MW-30. Concentrations of cis-1,2-DCE increased slightly from the prior sampling event (March 2019), while
TCE remained non-detect. Concentrations of PCE and chloroform remain non-detect. Carbon Tetrachloride
was detected for the first time at 0.50 pg/L in August 2018 but remained at non-detect for August 2019.
MW-100. Concentrations of carbon tetrachloride and TCE continue to fluctuate seasonally, with
concentrations consistent with the previous wet season sampling event. Concentrations of chloroform, cis-
1,2-DCE and PCE remain non-detect.

MW-101. TCE was detected at 2.3 J pg/L for August 2019.



e MW-102. Concentrations of carbon tetrachloride, chloroform, cis-1,2-DCE and TCE continue to fluctuate
seasonally. Concentrations of TCE are fluxuating very slightly since approximately February 2014. Carbon
tetrachloride, cis-1,2-DCE, and chloroform were non-detect in August 2019. Concentrations of PCE remain
non-detect.

¢ MW-103. Concentrations of TCE, carbon tetrachloride, chloroform, cis-1,2-DCE and PCE remain non-detect.

Results from Event 40 groundwater sampling were used to evaluate the extent and stability of the primary
constituents of concern. Primary constituents of concern are VOCSs, including carbon tetrachloride, chloroform, TCE,
cis-1,2-DCE and PCE. Concentration data are presented in isopleth maps for carbon tetrachloride, chloroform, TCE,
and PCE in the Gravel Aquifer (Figure 7 through Figure 10). The concentrations of carbon tetrachloride in the
perched aquifer is presented in Figure 11 for this sampling event.

Contour maps of chemical concentrations were contoured by hand, scanned, and digitized into ArcGIS. A discussion
of the maps is presented below.

Carbon Tetrachloride. Carbon tetrachloride was detected in eight of the 21 wells in the Gravel Aquifer and two of
the nine wells sampled in the Perched Aquifer. Figure 7 shows the distribution of carbon tetrachloride in the Gravel
Aquifer. The pattern of contamination depicts a carbon tetrachloride plume extending off site to the northwest.

The highest detected carbon tetrachloride concentration (1,400 ug/L) was in well MW-20, located north the suspected
primary source area. The concentrations at MW-20 are typically the location of the highest concentrations in the wet
seasons and, as shown by concentration trends in Figure 6, these concentrations have been steadily increasing.
Concentrations in MW-24 at the northern property boundary have been steadily increasing, while concentrations at
MW-20 have been increasing steadily since approximately March 2006. Carbon tetrachloride had also been
increasing in MW-23, but concentrations in MW-23 are low and appear to have stabilized since March 2011.

Well MW-103, downgradient of the eastern limit of carbon tetrachloride contamination, has never had a detectable
concentration. To the southwest, MW-22 had a concentration of 13 ug/L during Event 40. This well shows an overall
decreasing trend in carbon tetrachloride concentrations except for the August 2015 detection, which had increased
from the prior two sampling events. The data indicate that the extent of contamination may have migrated offsite to
the southwestern area and the eastern area, however, concentrations are decreasing in off-site wells east of the Site.

Well MW-29 showed a detection of carbon tetrachloride for the first time (0.64 pg/L) in 2016 but has gone back to
non-detect in August 2019. It was the second of the perched wells to show carbon tetrachloride in this area of the site
(MW-27 as the other).

Chloroform. Chloroform is an early breakdown product of carbon tetrachloride in the reductive dechlorination and
denitrification biological breakdown processes. Chloroform was detected in 8 of the 22 wells in the Gravel Aquifer and
one of the wells in the Perched Aquifer. The extent of chloroform in the Gravel Aquifer (Figure 8) follows the same
general trend as carbon tetrachloride, but at much lower concentrations. The highest chloroform concentration (160
Mg/L) is at MW-20 which is located near the primary source area. Trends in chloroform concentration (Figure 6) show
that it tracks closely with carbon tetrachloride. Chloroform concentrations in the east-central part of the Site,
specifically MW-14, have fluctuated greatly since March 2009. Concentrations to the north of the release area,
specifically MW-24 show a slow increase in concentrations over time. Concentrations at MW-20 have also increased
with the exception of the August 2015 sampling event in which concentrations decreased. Concentrations to the
southwest (MW-22), have decreased since June 2007, with the exception of the August 2015 and March 2015
sampling events, in which results increased. Delineation of concentrations is not completed further to the southwest
beyond MW-22.

Trichloroethene. Figure 9 shows contours of TCE concentrations in the Gravel Aquifer. TCE was detected in11 of
the 22 wells in the Gravel Aquifer and no wells in the Perched Aquifer. Concentrations of TCE are highest in MW-15
at 1,400 pg/L. This has been an increasing trend over the prior two events. Concentrations are typically highest in
MW-18 and MW-15. Concentrations in MW-15 have increased again during Event 39 while concentrations in MW-18
continue to fluctuate with higher concentrations reported during the wet season. TCE concentrations continue to
increase in the northern part of the site at MW-24 over time. Concentrations appear to be decreasing in the southwest
part of the site. TCE concentrations in MW-100, MW-102 and MW-103, in the eastern area of contamination, have



consistently been above detection limits, but concentrations are low and decreasing and currently not detected in
MW-103. Concentrations at MW-102 are generally decreasing since approximately August 2015.

Tetrachloroethene. PCE concentration contours are shown on Figure 10. During Event 40, PCE was detected in
three of the 22 wells in the Gravel Aquifer and none in the Perched Aquifer. The highest concentration (22 pg/L) was
at MW-18, which is consistent with the previous wet season events. It would appear likely that PCE sources near
MW-18 would be transported off site to the northwest (near MW-20) along with other VOCs.

PCE concentrations to the southwest, at MW-22, are generally stable and consistent with previous sampling events.
Concentrations to the northwest at MW-20 have fluctuated significantly since 2010. Concentrations along the
northern site boundary by MW-24 have fluctuated greatly since 2012 and are reported at their highest concentration
since sampling began but went back to non-detect in September 2016, whereas concentrations at MW-23 have
remained non-detect since August 2012. PCE has not been detected at the eastern perimeter of the Site, nor has
PCE been detected in the monitoring wells east of the Site.



5.0 Summary

This section summarizes USSE2’s observations on the results of the 40th periodic sampling event conducted in
August 2019.

51 Groundwater Flow

e Groundwater levels were measured in 35 of the 35 existing wells and piezometers in August 2019.
Groundwater depths ranged from 5.46 feet bgs at MW-28 to 20.74 feet bgs at MW-1. Groundwater
elevations ranged from 200.18 feet ams| at MW-6 to 213.57 feet amsl at MW-10.

e The average August 2019 groundwater elevation was approximately 3.79 feet lower than the average
elevation during the previous wet season (March 2019) and 0.80 feet higher than the previous dry season
(August 2018).

e  Groundwater elevations from wells in the Perched Aquifer (Figure 3) measured during the August 2019
event show a flow to the north in the northern portion of the site (from MW-10 to MW-11) and to the
south/southwest and to the east away from a topographic high near MW-28.

« Inthe Gravel Aquifer, groundwater elevation data show a potentiometric high near monitoring well MW-14.
Groundwater flows radially away from the high located around MW-14 (Figure 4).

5.2  Groundwater Quality
e  Carbon tetrachloride, chloroform, cis-1,2-dichloroethene (cis-1,2-DCE), tetrachloroethene (PCE), 1,2-
dichloropropane, and trichloroethene (TCE) were detected during the August 2019 sampling event.

e Detections of carbon tetrachloride (8), chloroform (9), PCE (2), and TCE (10) in groundwater exceeded
minimum screening criteria.

5.3 Contaminant Trends
Concentrations in many wells are stable or decreasing.
e Contaminant concentrations fluctuate seasonally without obvious trends in MW-3, MW-6, MW-14, MW-18,

and MW-100.

e Concentrations of chloroform, carbon tetrachloride and TCE have stabilized since approximately August
2013 in MW-22.

e  MW-30 concentrations of cis-1,2-DCE and TCE are stable.

e Concentrations of TCE in MW-103 are decreasing and have remained non-detect for the eighth sampling
event in a row.

e Carbon Tetrachloride was detected for the first time in MW-29 at 0.64 pg/l in September 2016 (above the
screening criteria of 0.45 pg/l) but has since gone back to non-detect. This will continue to be monitored.

There are detections of VOCs at concentrations greater than screening criteria near the site boundary and notable
increases in VOC concentrations in some wells. In particular, VOC concentrations have increased substantially in the
Gravel Aquifer in MW-20 and MW-24, located in the northwest corner of the site.

e Concentrations of chloroform and carbon tetrachloride have increased since approximately August 2013.
Concentrations of TCE are stable.

e MWS-5 returned to chloroform detection in September 2016 after a reported a concentration of chloroform
higher than prior sampling events. The detection exceeds the minimum applicable screening criteria.



Concentrations of carbon tetrachloride, chloroform, TCE, and cis-1,2-DCE at MW-102 have been decreasing
since February 2014.

Concentration of carbon tetrachloride in MW-17 were reported consistent with the previous dry sampling
event (August 2018) and lower than all respective wet season sampling events since April 2016 event. TCE
has shown a slight decrease since the last wet season event (March 2019).

MW-15 concentrations fluctuate seasonally with concentrations of carbon tetrachloride decreasing and TCE
increasing. Chloroform and cis-1,2-DCE concentrations remain stable.

MW-20 concentrations of carbon tetrachloride show the highest concentration recorded at 2,400 pg/L and
the highest recorded at MW-24 at 110 ug/l during the previous wet sampling event (March 2019). TCE and
chloroform concentrations remain stable. Concentration of PCE are also seasonal at MW-20 and are
trending higher (all-time high of 8.6 ug/l in April 2017).

Carbon tetrachloride, chloroform, and TCE concentrations are increasing in MW-24. In addition,
concentrations of PCE and cis-1,2-DCE have increased since the prior sampling event and are reported at
their highest concentrations since sample began at the well.

Concentrations of carbon tetrachloride, chloroform, and TCE are greater than screening criteria at locations
near the north-northwestern (MW-24, MW-23 and MW-20), southwestern (MW-22) and eastern (MW-17)
property boundaries.

Concentrations of PCE greater than the minimum screening criteria occur near the suspected source area
(MW-18).

TCE is detected at concentrations greater than the minimum screening criteria at offsite wells MW-100, MW -
101 and MW-102 east of the site.

TCE was detected for the first time in seven years at MW-101 in March 2018 but returned to non-detect in
August 2018. TCE was detected again at 2.3 J during August 2019. This will continue to be monitored.
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Monitoring Well Construction

Table 1

Groundwater Sampling Event 40
Albany NETL, Albany, OR

Well Total Screen Blank Ilzlzl;ceI:
Number | Depth Depth Casing Depth
MW-1 30 15-30 0-15 12.1-30
MW-3 24 9-24 0-9 7-24
MW-4 20 10-20 0-10 8-20
MW-5 30 14.5-29.5( 0-14.5 11-30
MW-6 30 14-29 0-14 12-30
MW-7 20 10-20 0-10 7-20
MW-8 20 10-20 0-10 7-20
MW-9 25 10-25 0-10 7.2-25
MW-10 25 10-25 0-10 6.5-25
MW-11 20 9.5-19.5 0-9.5 6.5-20
MW-13 25 10-25 0-10 7.3-25
MW-14 28 8-28 0-8 6.7-28
MW-15 35 25-35 0-25 23.1-36
MW-16 33 23-33 0-23 |20.8-35.5
MW-17 30 20-30 0-20 18.1-38
MW-18 32 22-32 0-22 20-33
MW-19 31.5 21.5-31.5] 0-21.5 19.5-32
MW-20 35 25-35 0-25 23-36
MW-21 31 20-30 0-20 18-31
MW-22 53 40-50 0-40 38-50.5
MW-23 41 27-37 0-27 25-37.5
MW-24 46 35.5-43.5] 0-33.5 | 31.5-44
MW-25 36 19-29 0-19 17-29.5
MW-26 30 20-30 0-20 18-30
MW-27 15 10-15 0-10 8-15
MW-28 14 9-14 0-9 7-14
MW-29 29 24-29 0-24 22-29
MW-30 38 28-38 0-28 26-38
MW-31 38 28-38 0-28 26-38
MW-100 27 17-27 0-17 14.5-27.5
MW-101 27 17-27 0-17 17-30
MW-102 37 27-37 0-27 |24.5-37.5
MW-103 45 35-45 0-35 |34.5-47.5
PZ-1A 13 13-18 0-13 12-18.2
PZ-1B 26 21-26 0-21 20-26.2
Notes:

All measurements in feet below ground surface

All wells are completed with flush mount monuments




Groundwater Depth, Elevation, and Water Quality Measurements

Table 2

Groundwater Monitoring Event 40
NETL Albany, Albany, OR

Water Quality Measurements

Measuring Depth to Groundwater . X
\Well Number| Sample Date Point Elevation | Water (ft) (Eflte;/;usol-r; Spemflch Turbidity Dissolved ORP Temperature
pH Conductivity (NTUs) Oxygen mv) ¢C)
(mS/cm) (mg/L)
MW-1 8/29/19 228.10 20.74 207.36 - - - - - -
MW-3 8/26/19 219.61 11.65 207.96 7.50 - - - - 17.75
MW-4 8/27/19 218.28 7.44 210.84 7.04 0.412 6.8 1.76 145 23.06
MW-5 8/28/19 217.08 15.80 201.28 6.80 0.387 5.0 2.15 56 16.92
MW-6 8/28/19 219.48 19.30 200.18 6.85 0.162 9.6 2.59 157 16.04
MW-7 8/26/19 216.85 8.75 208.10 7.23 - - - - 16.69
MW-8 8/26/19 220.23 11.52 208.71 7.24 - - - - 15.86
MW-9 8/27/19 224.00 12.02 211.98 6.80 0.226 1.9 3.66 129 19.76
MW-10 8/27/19 225.41 11.84 213.57 6.50 0.165 5.7 0.46 146 21.90
MW-11 8/28/19 227.73 14.65 213.08 6.05 0.164 66.3 0.80 54 25.62
MW-13 8/29/19 223.31 13.65 209.66 6.93 0.194 10.3 2.25 157 22.11
MW-14 8/29/19 224.77 16.85 207.92 6.98 0.220 11.0 3.28 140 23.83
MW-15 8/27/19 222.96 15.02 207.94 6.92 3.010 7.7 0.75 166 20.38
MW-16 8/26/19 217.57 12.16 205.41 7.46 - - - - 16.63
MW-17 8/28/19 218.84 10.93 207.91 7.35 0.314 2.5 2.72 38 22.87
MW-18 8/26/19 224.00 16.12 207.88 7.73 0.421 1.1 1.81 142 21.83
MW-19 8/27/19 224.20 16.67 207.53 6.59 0.165 6.0 0.00 126 23.50
MW-20 8/27/19 225.62 18.28 207.34 7.29 0.376 9.0 1.27 111 24.65
MW-21 8/29/19 216.60 11.82 204.78 - - - - - -
MW-22 8/29/19 216.57 12.07 204.5 7.52 0.299 7.6 0.53 143 16.95
MW-23 8/29/19 227.87 20.55 207.32 7.73 0.339 11.2 5.68 143 16.28
MW-24 8/28/19 227.49 20.20 207.29 7.21 0.320 8.1 1.70 -10 23.41
MW-25 8/26/19 220.38 12.88 207.50 7.35 - - - - 15.68
MW-26 8/26/19 220.63 12.54 208.09 7.45 - - - - 17.71
MW-27 8/27/19 222.80 12.85 209.95 7.39 0.292 7.9 6.14 157 19.22
MW-28 8/26/19 223.52 5.46 218.06 7.52 0.133 7.0 3.04 137 24.62
MW-29 8/27/19 217.93 10.33 207.60 7.58 0.558 235 0.19 -161 23.08
MW-30 8/28/19 219.26 17.78 201.48 7.54 0.322 8.1 0.65 -116 19.14
MW-31 8/28/19 216.78 15.69 201.09 7.61 0.372 3.1 0.83 -96 19.00
MW-100 8/28/19 218.37 10.55 207.82 7.35 0.452 6.0 0.35 70 21.84
MW-101 8/28/19 218.54 10.82 207.72 7.41 0.552 3.6 0.49 59 23.36
MW-102 8/28/19 217.64 9.85 207.79 7.59 0.462 10.1 1.38 66 23.22
MW-103 8/29/19 216.51 8.78 207.73 7.55 0.314 7.1 2.20 129 15.75
PZ-1A 8/28/19 220.10 12.15 207.95 - - - - - -
PZ-1B 8/28/19 220.05 12.19 207.86 - - - - - -
Notes:
ft = feel ORP = Oxidation-Reduction Potential

AMSL = Above Mean Sea Level

- = Not sampled or not recorded.
mS/cm = MilliSiemens per centimeter
NTUs = Nephelometric Turbidity Units
mg/L = Milligrams per liter

°C = Degrees Celsius
mV = Millivolts




Current and Historical Groundwater Elevations

Table 3

Groundwater Monitoring Event 40
NETL Albany, Albany, OR

Depihto Groundwater Elevation
Measuring | Water (t AVSL
et anber| e o (A
812612019 32512019 | 8202018 | snorons | omorr | anomor7 | smerots | 4siz0ts 8202015 | 31902015 | 812112014 | 211512014 | 892013 | 32512013 | 8132012 | 3262012 | is0r2011 | 322001 | 232010 | 03122110 | oviowos | oaiteios | 1o0ioios | 0310108 | 105007 | 062507 | o030si07 | 10002006 | 02027106 | 092605 | 022105 | 100404 | Osioios | 022304 | 1117108 | Osi2sios | osi27ios | o2aois | 1vo7ioz | o7siz | o2zl
wwi | 22810 | 2074 | 20736 | 1020 | 207.20 | 207.36 | 207.38 | 21045 | 207.8 209.98 20737 | 20005 | 20770 | 20802 | 20734 | 28s2 | o788 | 2ors2 | 2092 | om40 | 20708 | 20891 | 20705 | 20690 | 20885 | 20873 | 20695 | 20816 | 20306 | 20703 | 20892 | 20700 | 20072 | 2675 | 20810 | 20834 | 20621 | 20699 | 20875 | 20764 | 20647 | 20740 | 20655
ww3 | 21061 | 1165 | 207.86 | 9.7 | 207.01 | 207.96 | 206.98 | 21156 | 207.44 21103 207.76 | 21024 | 20827 | 20078 | 20777 | 21016 | 20838 | 21130 | 20858 | 21128 | 208st | 21342 | aors7 | 20970 | 20721 | 21007 | 20784 | 2000 | 21106 | o772 | 21042 | 20749 | 20898 | 20732 | 20904 | 20996 | 20634 | 20700 | 20957 | 20920 | 20604 | 20767 | 207.49
wwa | 21828 744 | 21084 | 273 | 21010 | 21084 | 21063 | 21646 | 20985 215.86 21028 | 21657 | 21227 | 21685 | 21078 | 21600 | 21273 | 21708 | 21269 | 21672 | 2176 | 215% | 21080 | 21614 | 21158 | 21623 | 21066 | 21347 | 21583 | 2ios | 21568 | 21078 | 21554 | 21263 | 21485 | 21604 | 21168 | 20986 | 21441 | 2145 | 20065 | 21138 | 21388
wws | 21708 | 1580 | 20128 | 1045 | 20026 | 20128 | 20071 | 207.75 | 20041 206.59 20008 | 20595 | 20003 | 20727 | 20088 | 20653 | 20223 | 20866 | 0251 | 20762 | 20154 | 20587 | 20050 | 20547 | 20029 | 20518 | 20148 | 20273 | 2094 | 1096 | 20622 | 20077 | 20459 | 20135 | 20423 | 20658 | 20048 | 18992 | 20478 | 20551 | 10987 | 20117 | 20334
Mw6 | 21948 | 1930 | 20018 | 1351 | 20008 | 20018 | 19993 | 207.05 | 10048 205.96 19940 | 20564 | 20017 | 20637 | 20013 | 20593 | 20083 | 20840 | 20203 | 20682 | 19352 | 20397 | 19863 | 20440 | 19850 | 20326 | 19943 | 20027 | 20556 | 1gvas | 20417 | 19777 | 20238 | 19812 | 20207 | 2000 | 1oves | 19746 | 20279 | 20422 | 19744 | 19917 | 20096
wwr | 268 875 | 20810 | 200 | 20775 | 20810 | 20802 | 21568 | 20690 215,61 20639 | 21525 | 20084 | 21541 | 20850 | 21505 | 21095 | NM | 21044 | 21553 | 20066 | 21481 | 20716 | 21488 | 20653 | 21444 | 20838 | 20098 | 21499 | 0500 | 21490 | 20760 | 2135 | 20917 | 21313 | 21484 | 20667 | 20688 | 21273 | 2138 | 20546 | 20700 | 21229
wwe | 22023 | 1152 | 20871 | 7.78 | 207.25 | 20871 | 20798 | 21373 | 207.61 21334 207.78 | 21313 | 20028 | 21301 | 20825 | 21281 | 20075 | 21378 | 2007 | 1388 | 20027 | 2129 | soest | 21307 | 21040 | 21323 | 21447 | 21070 | 21918 | 21635 | 21853 | 21638 | 2183 | 21742 | 21822 | 21899 | 21852 | 21693 | 21819 | 218@ | 21705 | 21726 | 21958
wws | 22400 | 1202 | 21198 | 247 | 21078 | 21198 | 21300 | 22245 | 20063 22188 21039 | 22219 | 21102 | 22400 | 21273 | 22158 | 21247 | 22305 | 2100 | 20257 | 2185 | 21874 | 20774 | 22089 | 20755 | 21665 | 21089 | 20001 | 21477 | 20714 | 21133 | 20704 | 21034 | 20780 | 21042 | 21083 | 20720 | 20737 | 20857 | 20946 | 20636 | 20780 | 20807
WWio | 22541 | 1184 | 21357 | 273 | 21360 | 21357 | 21415 | 22356 | 21228 22318 21376 | 2271 | 21579 | saas1 | 21495 | 22309 | 21736 | 22416 | 21752 | 2238 | 21680 | 2229 | 2148 | 2376 | 21465 | 22240 | 22241 | 21es0 | 2328 | a1ise | 22136 | 21245 | 22093 | 21405 | 22030 | 2230 | 21416 | 214e4 | 22034 | 2023 | 20961 | 21577 | 22183
wwil | 22773 | 1465 | 21308 | 740 | 21258 | 21308 | 21342 | 22130 | 21242 22057 21282 | 22113 | 21443 | 22285 | 21408 | 20062 | 21599 | 2086 | 21579 | 22128 | 21664 | 21999 | 21541 | 21097 | oa7se | 21073 | 21948 | 22101 | 22185 | ai7es | 22043 | 21546 | 21889 | 21383 | 21937 | 20125 | 21553 | 20684 | 22023 | 22103 | 21185 | 21685 | 21985
MWis | 22331 | 1365 | 20066 | 1041 | 207.96 | 209.66 | 20801 | 21451 | 20858 21419 20926 | 21323 | 20065 | 21089 | 20044 | 21323 | 2049 | 21328 | 21044 | 21439 | 20984 | 21011 | 20000 | 21285 | 20816 | 2089 | 20744 | 21059 | 21400 | 0871 | 21267 | 20861 | 21151 | 20934 | 21101 | 21222 | 20631 | 20843 | 21182 | 21130 | 20786 | 20908 | 21050
wwis | 22477 | 1685 | 20792 | 1478 | 207.44 | 207.02 | 20752 | 21152 | 20754 21114 207.00 | 20089 | 20826 | 20895 | 20777 | 20961 | 20842 | NM | 20850 | 2108 | 20859 | 21015 | 20762 | 20009 | 20730 | 20077 | 20765 | 20006 | 21047 | o772 | 21009 | 20748 | 20858 | 20704 | 20889 | 20951 | 20653 | 20735 | 20962 | 20866 | 20643 | 20787 | 20712
Wwis | 2206 | 1502 | 207.94 | 1250 | 20624 | 207.04 | 20651 | 21165 | 207.41 211.08 20771 | 21083 | 20831 | 21001 | 20793 | 21041 | 20858 | 21141 | 20855 | 21141 | 2084 | 21049 | 20755 | 20983 | 20726 | 21045 | 20703 | 20809 | 21115 | 0765 | 21050 | 20747 | 20908 NA NA NA NA NA NA NA NA NA NA
Mwis | 21757 | 1216 | 20541 | 676 | 20517 | 20541 | 20512 | 21182 | 20487 21197 20021 | 21112 | 20589 | 21133 | 20534 | 21099 | 20647 | 21245 | 0865 | 21207 | 20598 | 21052 | 20490 | 21056 | 20468 | 21018 | 20615 | 20721 | 21147 | 042 | 21052 | 20490 | 20921 NA NA NA NA NA NA NA NA NA NA
Wwi7 | 21884 | 1093 | 20791 | 835 | 20642 | 207.01 | 20674 | 21166 | 207.41 21139 20764 | 21346 | 20828 | 21010 | 20776 | 21034 | 20848 | 21141 | 20853 | 21131 | 20840 | 21044 | 20746 | 20872 | 20n07 | 21003 | 20n76 | 20802 | 21110 | o764 | 21049 | 20741 | 20907 NA NA NA NA NA NA NA NA NA NA
wwis | 2400 | 1612 | 20788 | 13.72 | 20642 | 207.88 | 20651 | 21177 | 207.25 21111 207.70 | 21033 | 20830 | 20065 | 20777 | 21080 | 0851 | 21128 | 20853 | 21134 | 20850 | 21045 | 20756 | 20080 | 20730 | 21019 | 20796 | 20000 | 21106 | 20764 | 21035 NA NA NA NA NA NA NA NA NA NA NA NA
Mwie | 2420 | 1667 | 20753 | 1400 | 20622 | 20753 | 206.65 | 21200 | 206.93 21063 20718 | 21030 | 20809 | 2098 | 20787 | 21000 | 20823 | 21106 | 20810 | 21134 | 20808 | 21045 | 20706 | 21079 | 20r07 | 21114 | 208es | 20875 | 21202 | 047 | 21045 NA NA NA NA NA NA NA NA NA NA NA NA
Mw20 | 22562 | 1828 | 207.34 | 1605 | 20675 | 207.34 | 207.00 | 21121 | 206.94 21052 20720 | 20064 | 20769 | 20867 | 20721 | 20031 | 20783 | 21025 | 0808 | 21047 | 0787 | 20959 | 20692 | 20885 | 20690 | 20941 | 20731 | 20838 | 21001 | 20609 | 20947 NA NA NA NA NA NA NA NA NA NA NA NA
Mw2i | 21660 | 1182 | 20478 | 615 | 20443 | 20478 | 20426 | 21125 | 203.82 21060 20367 | 21035 | 20469 | 21046 | 20441 | 21045 | 20551 | M| 20595 | 21172 | 20546 | 21016 | 20433 | 21047 | 20445 | 20878 | 20579 | 20669 | 21089 | 20392 | 20986 NA NA NA NA NA NA NA NA NA NA NA NA
ww22 | 21657 | 1207 | 2045 | 640 | 20425 | 20450 | 20402 | 21098 | 20350 21031 20331 | 21008 | 20465 | 21087 | 20409 | 20902 | 20515 | 21169 | 20564 | 21155 | 20516 | 20987 | 20404 | 20098 | 20419 | 20053 | 20552 | 20641 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
ww2s | 22787 | 2055 | 207.32 | 19.00 | 2077 | 207.82 | 207.37 | 21045 | 207.19 200.98 20739 | 20001 | 20771 | 2002 | 20734 | 20861 | 20790 | 20047 | 20782 | 20953 | 20796 | 20892 | 20700 | 20708 | 2085 | 20873 | 20696 | 20817 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mw24 | 22749 | 2020 | 20729 | 1860 | 2073 | 207.29 | 207.34 | 21070 | 207.47 209.87 20728 | 20021 | 20754 | 20828 | 20722 | 20879 | 20783 | 21464 | 20804 | 20987 | 20787 | 20904 | 20609 | 20818 | 20688 | 20888 | 20na1 | 20822 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mw2s | 2038 | 1288 | 20750 | 070 | 20605 | 20750 | 20648 | 21228 | 20653 21144 20686 | 21141 | 20786 | 21143 | 20716 | 21140 | 208d0 | 21252 | 20845 | 21232 | 20703 | 21145 | 20703 | 21423 | 20780 | 21151 | 20010 | 20833 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mw2s | 2063 | 1254 | 20809 | 1147 | 20758 | 20809 | 20751 | 21085 | 206.88 210.46 207.73 | 20072 | 2083 | 20860 | 20763 | 20047 | 20826 | 21051 | 20848 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Ww27 | 22280 | 1285 | 20095 | 002 | 20857 | 209.05 | 20002 | 21455 | 208.48 21405 20894 | 21375 | 21035 | 21417 | 20885 | 21367 | 21162 | 21120 | 20044 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
wwzs | 2235 546 | 21806 | 407 | 21740 | 21806 | 21755 | 22032 | 21691 219.92 21737 | 208 | 21806 | 22202 | 21292 | 2000 | a2 | 2085 | 2w NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mw2e | 21783 | 1033 | 20760 | 762 | 20603 | 207.60 | 20538 | 21163 | 206.03 21098 20775 | 21001 | 20846 | 20005 | 20774 | 21035 | 20849 | 21080 | 20671 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Mw30 | 21926 | 1778 | 20148 | 1251 | 20216 | 20148 | 20068 | 207.76 | 2005 206.88 20034 | 20629 | 20119 | 20695 | 20107 | 2042 | 20222 | 20870 | 20823 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW31 | 21678 | 1569 | 20109 | 1000 | 20134 | 201.00 | 20066 | 207.80 | 20051 206.81 20042 | 20638 | 20124 | 20697 | 20031 | 20683 | 20247 | 20889 | 20250 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MW100 | 21837 | 1055 | 20782 | 788 | 20647 | 20782 | 207.02 | 21169 | 20706 210.95 207.62 | 21051 | 20813 | 21056 | 20767 | 21028 | 20830 | 21122 | 20848 | 21150 | 20831 | 21036 | 20737 | 20965 | 20715 | 20998 | oon71 | 20889 | 21107 | 20814 NA NA NA NA NA NA NA NA NA NA NA NA NA
MWA0L | 21854 | 1082 | 20772 | 808 | 20614 | 20772 | 20684 | 21172 | 20658 210,02 20753 | 21054 | 20807 | 21067 | 20761 | 21035 | 20820 | 21129 | 20841 | 21150 | 20820 | 21035 | 20725 | 20948 | 20705 | 20993 | 20764 | 20882 | 21110 | 2072 NA NA NA NA NA NA NA NA NA NA NA NA NA
Mw-02 | 21764 985 | 20779 | 747 | 20676 | 20779 | 207.46 | 21166 | 207.29 21092 207.56 | 21048 | 20804 | 21068 | 20763 | 21033 | 20832 | 21125 | 20834 | 21142 | 20814 | 21024 | 20718 | 20964 | 20677 | 20978 | 20750 | 20871 | 21160 | 20854 NA NA NA NA NA NA NA NA NA NA NA NA NA
Ww-103 | 21651 | 878 | 207.73 | 635 - NM | 20733 | 21121 | 20728 210.86 20751 | 21024 | 2073 | 21061 | 20750 | 21005 | 20809 | 21095 | 20805 | 21099 | 20782 | 20080 | 20701 | 20932 | 20661 | 20931 | 2015 | 20sd0 | 21077 | aor21 NA NA NA NA NA NA NA NA NA NA NA NA NA
PziA | 2010 | 1215 | 20795 | 973 | 20630 | 20795 | 20700 | 21178 | 207.48 207.09 207.64 | 19705 | 20829 | 21055 | 20744 | 21030 | 21143 | 21143 | 20858 | 21139 | NM | 2138 | 20864 | 20090 | 20820 | 21020 | o000 | 20917 | 21105 | 20774 | 21870 NA NA NA NA NA NA NA NA NA NA NA NA
PziB | 22005 | 1219 | 20786 | 965 | 20641 | 20786 | 20713 | 21187 | 207.68 207.13 20768 | 10700 | 20799 | 21060 | oor71 | 2w0a | 21146 | 21146 | 208e6 | 2117 | NM_| 21098 | sor40 | o095 | 207e1 | 21019 | 20795 | ooses | 2110 | 10849 | 21064 NA NA NA NA NA NA NA NA NA NA NA NA
Notes:
ft=teet

AMSL = Above Mean Sea Level

NI

Not Measured
ot Applicable, before wellinstallation




Table 4
Hydraulic Gradient Calculations

Groundwater Monitoring Event 40

NETL Albany, Albany, OR

Horlzqntal AN Elevation | Elevation | Horizontal .
Gradient Zone . . Gradient
. (ft AMSL) | Difference | Distance
Locations | Screened
MW-10 to MW-11
MW-10 Perched 213.57 0.49 500.9 9.78E-04
MW-11 213.08
MW-10 to MW-8
MW-10 Perched 213.57 4.86 744.9 6.52E-03
MW-8 208.71
MW-10 to MW-4
MW-10 Perched 213.57 2.73 1205.8 2.26E-03
MW-4 210.84
MW-28 to MW-8
MW-28 Perched 218.06 9.35 289.4 3.23E-02
MW-8 208.71
MW-16 to MW-6
MW-16 Gravel 205.41 5.23 463.6 1.13E-02
MW-6 200.18
MW-16 to MW-31
MW-16 | Gravel- | 205.41 432 6614 | 6.53E-03
MW-31 | SiltV/Gravel [ 201.09
MW-23 to MW-24
MW-23 Gravel 207.32 0.03 3215 9.33E-05
MW-24 207.29
MW-25 to MW-23
MW-25 207.50
Gravel 0.18 1320.8 1.36E-04
MW-23 207.32
Notes:

ft AMSL = Feet Above Mean Sea Level




Table 5

Detection Summary

Groundwater Monitoring Event 40
NETL Albany, Albany, OR

. Minimum Criteria . Location of -
Analyte Minimum Applicable Criteria* Detection Exceedance Maximum Detgcted Maximum Minimum Detgcted
Frequency Concentration . Concentration
Frequency Detection
Volatile Organics (ug/L)
Benzene 0.39 2/31 2/31 0.97JB MW-24 0.60JB
Carbon tetrachloride 0.41 10/31 9/31 1400 MW-20 0.40J
Chloroform 0.19 10/31 10/31 160J MW-20 0.95J
cis-1,2-Dichloroethene 3.6 4/31 1/31 6.3 MW-30 0.92J
Naphthalene 0.14 0/31 0/31 ** NA NA NA
Tetrachloroethene (PCE) 4.1 3/31 2/31 22 MW-18 0.53J
trans-1,2-Dichloroethene 36 2/31 0/31 0.55J MW-30 0.39J
Trichloroethene (TCE) 0.28 11/31 11/31 1400 MW-15 2.3

Notes:
Mg/L = micrograms per Liter

J = Analyte concentration is an estimate. Analyte was detected below Method Reporting Limit, but above the Method Detection Limit
B = Analyte was found in the blank and sample

* = Minimum Applicable Criteria are the minimium criteria presented in Table 7

** = Method Detection Limits are above the minimum applicable screening criteria. Additional concentrations may exceed minimum applicable screening criteria




Table 6
Analytical Results for Detected Constituents - Volatile Organics

Groundwater Monitoring Event 40
NETL Albany, Albany, OR

Volatile Organic Concentrations
Saapllesaion SIS SIS e Benzene Carbor{ Chloroform cis-1,2-Dichloroethene Naphthalene EtachoioStiEls trans-1,2-Dichloroethene UHEEeEiiEe
tetrachloride (PCE) (TCE)
MW-3 MW3-082619 8/26/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 0.85U
MW-4 MW4-082719 8/27/19 0.53U 0.30U 0.50 U 0.69U 093U 0.41U 0.39U 0.85U
MW-5 MW5-082819 8/28/19 0.53U 0.30U 197 0.69U 0.93U 041U 0.39 U 085U
MW-6 MW6-082819 8/28/19 0.53U 0.30U 0.50 U 0.92J 0.93U 0.41U 0.39 U 0.85U
MW-7 MW7-082619 8/26/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 0.85U
MW-8 MW8-082619 8/26/19 0.53U 0.30U 0.50 U 0.69U 093U 041U 0.39U 0.85U
MW-9 MW9-082719 8/27/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 0.85U
MW-10 MW10-082719 8/27/19 0.53U 0.84J 0.50 U 0.69U 0.93U 0.41U 0.39 U 0.85U
MW-11 MW11-082819 8/28/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 0.85U
MW-13 MW13-082919 8/29/19 0.53U 0.30U 0.50 U 0.69U 093U 041U 0.39U 0.85U
MW-14 MW14-082919 8/29/19 0.53U 0.30U 0.95) 0.69U 093U 0.41U 0.39 U 0.85U
MW-15 MW15-082719 8/27/19 0.53U 16 6.7 1.3J 0.93U 0.41U 0.39 U 1400
MW-16 MW16-082619 8/26/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 0.85U
MW-17 MW17-082819 8/28/19 0.60J B 0.40J 0.50 U 0.69U 0.93U 0.41U 0.39 U 14
MW-18 MW18-082619 8/26/19 0.53U 270 34 0.69U 093U 22 0.39 U 56
MW-19 MW19-082719 8/27/19 0.53U 0.30U 0.50 U 0.69U 093U 0.41U 0.39U 0.85U
MW-20 MW20-082719 8/27/19 0.53U 1400 160J 0.69U 0.93U 8.1 0.39 U 160
MW-22 MW22-082919 8/29/19 0.53U 13 16J 1.7J 0.93U 0.53J 0.39J 6.5
MW-23 MW23-082919 8/29/19 0.53U 2917 3.31J 0.69U 0.93U 041U 0.39 U 2317
MW-24 MW24-082819 8/28/19 0.97JB 95 13 0.69U 0.93U 0.41U 0.39 U 56
MW-25 MW25-082619 8/26/19 0.53U 0.30U 0.50 U 0.69 U 0.93U 041U 0.39 U 0.85U
MW-26 MW26-082619 8/26/19 0.53U 0.30U 0.50 U 0.69U 093U 041U 0.39U 0.85U
MW-27 MW27-082719 8/27/19 0.53U 78 19 0.69U 0.93U 041U 0.39 U 0.85U
MW-28 MW28-082619 8/26/19 0.53U 0.30U 0.50 U 0.69U 093U 041U 0.39U 0.85U
MW-29 MW29-082719 8/27/19 0.53U 0.30U 0.50 U 0.69 U 0.93U 041U 0.39 U 0.85U
MW-30 MW30-082819 8/28/19 0.53U 0.30U 0.50 U 6.3 0.93U 0.41U 0.55J 0.85U
MW-31 MW31-082819 8/28/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 0.85U
MW-100 MW100-082819 8/28/19 0.53U 0.30U 0.50 U 0.69U 0.93U 0.41U 0.39 U 5.9
MW-101 MW101-082819 8/28/19 0.53U 0.30U 0.50 U 0.69U 0.93U 041U 0.39 U 2317
MW-102 MW102-082819 8/28/19 0.53U 0.30U 0.50 U 0.69U 093U 0.41U 0.39U 10
MW-103 MW103-082919 8/29/19 0.53U 0.30 U 0.50 U 0.69 U 0.93U 041U 0.39 U 0.85U
Minimum Applicable Screening Criteria [ 039 ] 0.41 [ 0.19 [ 3.6 [ 0.14 [ 4.1 36 [ 0.28

Notes:

Hg/L = Micrograms per liter

U = Analyte was not detected above indicated value

J = Analyte concentration is an estimate. Analyte was detected below Method Reporting Limit, but above the Method Detection Limit
B = Analyte was found in the blank and sample

NS = Not Sampled

Bold indicates analyte was detected above the method detection limit

Shading indicates result exceeds the minimum applicable screening criteria (See Table 7).




Table 7
Applicable Screening Criteria

Groundwater Monitoring Event 40
NETL Albany, Albany, OR

Oregon -
Groundwater Oregon - Hot Spot Oregon - DEQ EPA - Primary EPA - Secondary EPA - Regional
Analyte Minimum Criteria MMLs" Tables® RBCs ° Drinking Water MCLs*|Drinking Water MCLs*| Screening Levels®
Volatile Organics (ug/L)
1,1,1,2-Tetrachloroethane 0.57 0.57
1,1,1-Trichloroethane 200 200 200 9,100 200 800
1,1,2,2-Tetrachloroethane 0.076 0.076
1,1,2-Trichloroethane 0.041 5 0.23 5 0.041
1,1-Dichloroethane 2.3 2.3 2.7
1,1-Dichloroethene 7 7 7 340 7 28
1,1-Dichloropropene
1,2,3-Trichlorobenzene 0.70 0.70
1,2,3-Trichloropropane 0.00075 0.00075
1,2,4-Trichlorobenzene 0.40 70 70 0.40
1,2,4-Trimethylbenzene 15 54 15
1,2-Dibromo-3-chloropropane 0.00033 0.2 0.2 0.00033
1,2-Dichlorobenzene 30 600 370 600 30
1,2-Dichloroethane (EDC) 0.14 5 5 0.14 5 0.17
1,2-Dichloropropane 0.44 5 5 0.44
1,3,5-Trimethylbenzene 12 50 12
1,3-Dichlorobenzene
1,3-Dichloropropane 37 37
1,4-Dichlorobenzene 0.42 75 75 0.42 75 0.48
2,2-Dichloropropane
2-Chlorotoluene 25 25
4-Chlorotoluene 24 24
4-Isopropyltoluene
Benzene 0.39 5 5 0.39 5 0.45
Bromobenzene 6.2 6.2
Bromoform (THM) 2.7 100 (total THM) 80 (total THM) 2.7 80 (total THM) 9.2
Bromomethane 0.75 8.7 0.75
Carbon Tetrachloride 0.41 5 5 0.41 5 0.45
Chlorobenzene 7.8 100 91 100 7.8
Chlorobromomethane
Chlorodibromomethane (THM) 100 100 (total THM) 0.14
Chloroethane 21,000 21,000 -
Chloroform (THM) 0.19 100 (total THM) 80 (total THM) 0.19 80 (total THM) 0.22
Chloromethane 19 190 19
cis-1,2-Dichloroethene 3.6 70 73 70 3.6
cis-1,3-Dichloropropene - -
Dibromomethane 0.80 0.80
Dichlorobromomethane (THM) 100 100 (total THM)
Dichlorodifluoromethane 20 20
Ethylbenzene 15 700 1.4 700 15
Ethylene Dibromide 0.00005 0.00005 0.00005
Hexachlorobutadiene 0.30 0.30
Isopropylbenzene (cumene) 45 680 45
Methylene chloride 5 5 5 11
m,p-Xylene 19 19
Methyl tert-butyl ether (MTBE) 12 12 14
Naphthalene 0.14 0.14 0.17
n-Butylbenzene 100 100
n-Propylbenzene - -
0-Xylene 19 19
sec-Butylbenzene 200 200
Styrene 100 100 1,600 100 120
tert-Butylbenzene 69 69
Tetrachloroethene (PCE) 4.1 5 11 5 4.1
Toluene 110 1,000 2,300 1,000 110
trans-1,2-Dichloroethene 36 100 110 100 36
trans-1,3-Dichloropropene - -
Trichloroethene (TCE) 0.28 5 5 0.43 5 0.28
Trichlorofluoromethane 110 1,300 110
Vinyl chloride 0.019 2 2 0.025 2 0.019

Notes:
--- = No criteria available
Hg/L = micrograms per liter

THM = Trihalomethanes, including a group of disinfection byproducts (chloroform, bromodichloromethane, dibromochloromethane, & bromoform).
' The Oregon Groundwater Maximum Measurement Levels (MMLs) are provided in Oregon Administrative Rules (OAR) 340-40-020, last updated on November 14, 1997.

2 The Oregon Hot Spot Tables are provided by the Oregon DEQ under Environmental Cleanup Guidance, [ see http://mww.deq.state.or.us/pubs/reports.htm ]. Values used are revised to reflect Oregon DEQ hierarchy
(MCL/MML, RBC, then EPA Regional Screening Levels for Regions 3, 6 and 9). Hot Spot values were modified in 2015 to reflect updates to EPA Regional Screening Levels and subsequently revised Oregon RBDM

values.

3 The Oregon Petroleum Risk-Based Concentrations are provided by the Oregon DEQ under Environmental Cleanup Guidance, [ see http://mww.deq.state.or.us/pubs/reports.htm ]. Values used are from Appendix A
using Residential Groundwater - Ingestion & Inhalation from Tapwater last updated on November, 2015.

4 The EPA Primary and Secondary Maximum Contaminant Levels (MCLs) are provided by the U.S. Environmental Protection Agency, last updated on June 2013

[ see http://mww.epa.go ontaminants/index.html ].
5 The EPA Regional Risk-Based Screening Values for Region 3, 6 and 9, provided by the U.S. Environmental Protection Agency, last updated on November 2017 [ see http://www.epa.gov/reg3hwmd/risk/human/rb-
concentration_table/index.htm ]. Screening levels used are via the pathway of exposure to tapwater.
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Figure 6 VOC Trend Charts
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