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L INTRODUCTION

This Final Close Out Report (FCOR) documents that the U.S. Environmental Protection Agency
(EPA) has determined, in accordance with Close Out Procedures for National Priorities List Sites
(OSWER Directive 9320.2-22, May 2011), that all appropriate response actions at the
Vancouver Water Station 1 (WS1) Superfund Site (Site) have been successfully implemented by
the EPA Region 10 with support from the City of Vancouver (City) which took the responsibility
to operate and maintain the treatment system and to collect water samples to assure that the
remedy was operating in accordance with the September 11, 1998 Record of Decision (ROD)
issued for the Site.

IL SUMMARY OF SITE CONDITIONS

Background

The wellfield at WS1 has been owned by the City for over 60 years. WS1 lies within Waterworks
Park located near the center of Vancouver, Washington, approximately 0.75 miles east of
Interstate 5 and two miles north of the Columbia River (See Figure 1). The site is adjacent to
commercial districts and residential areas. A summary of activities associated with the Superfund
Site are listed in Table 1.

WS1 is a public water supply wellfield made up of ten production wells, five air-stripping towers
and a holding reservoir used to provide storage capacity to accommodate daily fluctuations in
water demand (See Figure 2). Water from WS1 is blended together with water from several other
wellfields to provide drinking water to approximately 150,000 people in the Vancouver region.
Approximately half of the total water system production is supplied by WS1.

The upper portion of the aquifer from which WS1 draws its water is approximately 200 feet
below ground surface. It supplies water to several municipal wellfields and a number of private
wells used mainly for irrigation, All new development within the city is required to connect to
the public water supply system for all drinking water needs.

Initial Investigation

In March 1988, shortly after the federal Safe Drinking Water Act (SDWA) was amended to
require suppliers of public drinking water to monitor for volatile organic compounds (VOCs), the
City began monitoring VOCs in water supplied from all of its water stations. Results of this
monitoring indicated a persistent presence of tetrachloroethylene (PCE) in the water at WS1 and
Water Station 4 (WS4). In February 1989, in consultation with the Washington State Department
of Health, the City notified the public of the presence of PCE in the groundwater at WS1 and
WS4 as well as their actions to limit exposure through modifications in pumping rates at various
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wells. As aresult, PCE levels in the drinking water delivered to customers was consistently
below the maximum contaminant level (MCL) established under the SDWA.

Historical Sources of Contamination

In July 1989, the City initiated field investigations to determine if there was a source or sources
of PCE or other VOCs near WS1. A soil-gas survey was conducted in the WS1 area, during
which 19 soil-gas samples were collected and analyzed. In addition, groundwater samples were
collected from five existing private wells located within a 1-mile radius of WS1. No pattern was
found in the soil or groundwater data that might indicate the location of the potential source of
PCE. Since the wellfield PCE concentrations were relatively low and suspected source areas were
absent, no additional wells were installed at WS1 in an attempt to identify a PCE plume.

In August 1989, EPA Region 10 conducted another investigation to identify potential sources of
PCE in the Vancouver area. Eight groundwater samples were collected from production wells at
WS1 and Water Station 3 (located approximately 1 mile northwest of WS1) and from private
wells within approximately a 1-mile radius of WS1. In addition, 194 soil-gas samples were
collected throughout the city of Vancouver, 20 of which were collected in the vicinity of WS1.

In February and March of 1990, 100 additional soil-gas samples were collected from 40 locations
north and east of WS1. In order to provide soil-gas depth profiles, multiple soil-gas samples were
collected from each sampling location and analyzed in the field for VOCs.

Both the 1989 and 1990 phases of the investigation failed to identify a potential source of PCE
entering WS1. PCE was detected in soil gas samples collected just north of WS1, although the
concentrations were not high enough to indicate the area was responsible for the contaminated
groundwater at WS1. Even though PCE concentrations at several production wells were above
the MCL, similar results were not found at other monitored wells. Based on these results, EPA
concluded that the likelihood of identifying a significant source was low and that further
investigation into source identification were not warranted.

In 1993, the City installed five air stripping towers at WS1. All the water extracted from the
WS1 production wells was routed through the air strippers prior to being distributed to
customers. This treatment reduced PCE levels to below analytical detection limits.

Basis for Taking Action

Water samples collected between 1988 and 1992 indicated the presence of PCE at concentrations
up to 30 pug/L (6/28/93) in the groundwater used for the drinking water supplied from WS1. While
the City managed the drinking water system such that the drinking water distributed to customers
remained below the MCL of 5 ug/L, elevated concentrations of PCE continued to be present in
the groundwater. Due to the persistent levels in groundwater, on June 23, 1993, EPA proposed
WS for listing on the National Priorities List (NPL) (58 FR 34018). The NPL listing for the site
(WAD988519708) was finalized on May 31, 1994 (59 FR 27989).

A baseline risk assessment completed by EPA quantified potential risks to future residents

consuming untreated water ranged from 1E-06 to 6E-06 (1 to 6 excess cancers in 1,000,000
people). While this level of risk is within the National Contingency Plan (NCP) acceptable risk
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range, EPA found it was necessary to take action at WS1 because the groundwater at several
production wells had been shown to have persistent concentrations of PCE above the MCL. This
decision was consistent with EPA guidance (Role of the Baseline Risk Assessment in Superfund
Remedy Selection Decisions, 1991) and with the requirement in the NCP that MCLs be met in
groundwater, not just at the tap.

Record of Decision
EPA issued the ROD for Vancouver Water Station 1 on September 11, 1998,

Contaminant of Concern
The ROD identified tetrachloroethylene (PCE) as the only Contaminant of Concern (COC).

Remedial Action Objectives
The RAOs are:

Protect human health by reducing concentrations of PCE and other VOCs in drinking
water produced from WS1 to below the MCL specified in regulations promulgated under
the federal Safe Drinking Water Act (SDWA) and in the state drinking water regulations.

Protect human health by reducing concentrations of PCE and other VOCs in groundwater
at WS1 to below the Method A cleanup level specified in the Washington State Model
Toxics Control Act (MTCA) regulations and below the federal and state drinking water
standards (MCLs).

A groundwater cleanup level of 5.0 pg/L was established for PCE at the time the ROD was issued
based on the federal MCL and the state groundwater cleanup level. (both 5.0 pg/L for PCE)

The Selected Remedy

The selected remedy called for pumping WS1 at a rate consistent with customer demand,
treatment of the water using air stripping, and distribution of the treated water to customers as
drinking water. The selected remedy also included monitoring of the water extracted from each
extraction well as well as the treated drinking water. The remedy did not include any source
control actions.

Air Stripping

EPA’s selected remedy required continued operation of the City’s air-stripping system at WSI.
The City installed the air stripping system in 1993 and continues to operate and maintain the
system. The treatment continues to reduce the PCE concentration in the drinking water to below
detectable levels, thus eliminating the threat posed to human health from exposure to PCE in
drinking water. Treatment is to be continued until the City, the Washington State Department of
Ecology (Ecology), and EPA agree that the remedial action objectives have been met and the
treatment can be terminated.



Groundwater Cleanup

No ongoing source of PCE in the groundwater at WS1 was identified. Therefore, the remedy
focused on treatment of the groundwater extracted for drinking water purposes. Even though PCE
sources were not specifically addressed, the concentration of PCE in groundwater in the
production wells was expected to eventually decrease to a level below the MCL. As such, the
ROD selected the continued use of this “pump-and-treat” system as the means of reducing the
concentration of PCE in groundwater near WS1, eventually flushing out residual contaminants
from the wellfield to a level that would attain remedial action objectives.

Groundwater Monitoring

The selected remedy included periodic monitoring of the groundwater to evaluate the
effectiveness of, and the need for, continued operation of the treatment system. The monitoring
plan required sampling at each production wellhead and at a point following treatment. Due to the
nature of the remedy, no monitoring upgradient of the production wells was required. Decisions to
continue and/or modify the monitoring program are to be made by EPA in conjunction with the
State and the City of Vancouver.

Institutional Controls
No Institutional Controls were identified as part of the selected remedy as all domestic water in
the area is supplied by the City and thus, being treated under the remedy.

Remedy Implementation

The air stripping system at WS1 has been effectively removing PCE from the City’s water supply
since 1993 and thus, was incorporated into EPA’s 1998 remedy. Groundwater is pumped at a
rate between 8 and 19 million gallons per day, treated by the air strippers and distributed to
customers as drinking water. Periodic monitoring of the PCE levels in the groundwater and
drinking water continues to be performed by the City. In addition, EPA monitored for PCE and
other VOCs prior to each Five Year Review.

A Preliminary Close Out Report documenting the completion of construction activities was
signed by EPA on September 25, 1998. The Site was identified as “Sitewide Ready for
Anticipated Use” on September 28, 2012.

III. MONTORING RESULTS AND ATTAINMENT OF GROUNDWATER CLEANUP
LEVELS

The 1998 ROD requires treatment and groundwater monitoring until such time as the PCE
concentrations at all monitoring locations is below the MCL of 5.0 pg/L. As there have been no
changes to the federal or state drinking water standards for PCE or changes in the toxicity factors
for PCE since the ROD was issued, this cleanup level remains protective of human health and
the environment.

In January 2017 the City provided EPA with an Excel Spreadsheet containing the PCE data
collected between 1988 and 2016. {COV, 2017). For the last several years the City sampled




twelve (12) production wells and the effluent (Reservoir) from the air stripping towers every other
week. A subset of the recent data is presented in Table 2 and plotted in Figure 3.

In August 2014 the EPA published a “Recommended Approach for Evaluating Completion of
Groundwater Restoration Remedial Action at a Groundwater Monitoring Well” (OSWER
9283.1-44, August 2014). This recommended approach focused on two phases of monitoring,
the remediation phase and the attainment monitoring phase.

At this Site, the first phase began when the stripping towers were installed and began operating
in 1993. The trend plots of data collected from each monitoring location between 2003 and 2012
were presented in the 2013 Five Year Review (see Figure 4 for an example). The data indicated
that the PCE concentrations had been significantly below the MCL at all wells except for Well 1
where several spikes in PCE above the MCL were still being reported. Based on these data, EPA
determined that, for purposes of assessing attainment, all wells had reached the attainment
monitoring phase by the end of 2012.

EPA’s 2014 groundwater approach recommended that a minimum of eight (8) data points be
used to evaluate attainment at each monitoring location and that cleanup levels be attained at all
wells prior to Site Completion. In order to assist with that assessment, a Groundwater Statistics
Tool (EPA, 2014) was developed. The tool may be used to run a Mean test or a Trend test. This
statistical tool will calculate the upper confidence limit (UCL) of the mean and account for
uncertainty around the true mean. In general, the 95 percent confidence limit is used for the UCL
determination (EPA, 2009).

Figure 3 presents the data collected since January 2013 from the twelve production wells and the
reservoir (treated drinking water) at WS1. The data clearly indicate that PCE concentrations at
10 of the monitored locations (Well 2-5 and Well 8-13) have been below 2ug/L throughout the
attainment monitoring period. EPA has determined that the cleanup goal of Spg/L for PCE has
been attained at each of these monitoring locations. An eleventh well, Well 7, spiked above the
MCL of 5pg/L in early 2013 but dropped below the MCL in mid-2013 and remained below 3
ug/L for the rest of the period.

Production Well 1 experienced levels of PCE above the MCL in 2013 and 2015. As such, the
EPA Groundwater Statistics Tool was used to evaluate attainment at this well (EPA, 2014).
Since the tool limits input data to 20 data points, EPA used a subset of the data from across the
period for the evaluation (see Table 2). EPA’s analysis of the data (see Appendix) indicated the
95% UCL was 4.41 pg/L, below the MCL of 5 pug/L. In addition, the analysis indicated a
downward trend, thus indicating future attainment is likely (see Figure 5). Thus, EPA
determined that attainment of the cleanup level at Production Well 1 has been attained and
confirmed through a statistical test (95% UCL).

In order to further assess the protectiveness of the remedy, EPA analyzed VOCs in groundwater
samples collected in advance of each of the previous three Five-Year Reviews. PCE was the only
analyte to exceed the MCL in any of the samples. Low levels of trichloroethylene (TCE) were
detected in 3 of the 5 samples collected in 2003 and 1 of the 7 samples collected in 2008. No TCE
was detected during the 2013 sample event. The highest TCE concentration reported was 1.0




png/L, well below the MCL of 5.0 pug/L. Based on these sample results, EPA expects the MCL for
all VOCs to be met in the drinking water and groundwater at WS1.

Due to the potential carcinogenicity of 1,4-dioxane and its association with PCE and other VOCs,
in 2003 EPA analyzed samples for 1,4-dioxane (EPA, 2003). 1,4-dioxane was not detected in any
of the samples and thus, not expected to be a concern at WS1.

EPA has found no significant changes at the Site that may affect protectiveness of the remedy
selected in the 1998 ROD nor identified any other information that would call into question the
protectiveness of that remedy. As such, EPA finds that the results of the groundwater sampling
have demonstrated attainment of the groundwater cleanup levels and RAOs established for this
Site and that the remedy has been successfully implemented. No further treatment or monitoring
are required under CERCLA.

IV. SUMMARY OF FUTURE OPERATION AND MAINTENANCE REQUIRED

No further operations or maintenance actions are required.

V. DEMONSTRATION OF CLEANUP ACTIVITY QUALITY ASSURANCE AND
QUALITY CONTROL

The Preliminary Close Out Report documented completion of construction activities at the Site
and concluded that the “City of Vancouver had constructed and is operating the remedy in
accordance with plans and specifications”. Furthermore, the report documented that the system
had been operating successfully for several years and had “proven to be efficient and effective in
removing VOCs including PCE from the drinking water”. Water quality samples collected by the
City of Vancouver have been collected consistent with the sampling plan adopted for SDWA
compliance. Samples were analyzed at an accredited lab secured through a competitive process.

The EPA collected groundwater samples from monitoring wells, production wells and influent &
effluent of the treatment system June 2003, April 2008 and April 2013 as part of the Five Year
Review (EPA, 2003, 2008 & 2013). The objective of these sampling efforts was to determine
the water quality or the concentration of PCE in the groundwater from selected monitoring wells,
production wells, and influent & effluent. The samples were analyzed by the EPA Region 10
laboratory consistent with a Quality Assurance Project Plan. As part of each Five Year Review
the EPA found that the data collected during the EPA sampling event compared reasonably well
with the data collected by the City.

Vil. FIVE-YEAR REVIEW

Three policy Five-Year Reviews have been completed at the Site, the last one in September
2013,




No issues or follow-up actions were identified as part of the 2013 Five Year Review. The
protectiveness statement stated “The remedy at Vancouver WS1 is protective of human health
and the environment because the treatment system is functioning as intended and human and
ecological risks are under control. Long-term protectiveness of the remedial action will be
verified by regular monitoring by the City of Vancouver.”

The analysis conducted since the last FYR indicates that the remedy has been fully implemented
and the RAOs and related cleanup levels have been attained. No hazardous substances,
pollutants or contaminants remain above levels that could prevent unlimited use and unrestricted
exposure. Therefore, no further Five-Year Reviews are required.

VIII. SITE COMPLETION CRITERIA

The implemented remedy achieves the degree of cleanup or protection specified in the 1998
ROD for all pathways of exposure. All selected remedial action objectives and associated
cleanup goals are consistent with agency policy and guidance. This Site meets all the site
completion requirements as specified in OSWER Directive 9320.2-22, Close-Out Procedures for
National Priorities List Sites. All remedial activities at the Vancouver Water Station 1
Superfund Site are complete and the Site poses no unacceptable risk to human health or the
environment. Therefore, the EPA has determined that no further response action is necessary at
the Vancouver Water Station 1 Superfund Site.
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Table 1 - Chronology of Site Events at Vancouver Water Station 1

A Event L o _. Date
EPA monitoring detected PCE contamination in WS1 and WS4 March 1988
City of Vancouver notified public of PCE groundwater contamination at

both W1 and WS4 ’ d February 1989
EPA proposed MCL for PCE (5 ug/L) May 1989
EPA initiated investigations for PCE sources near WS1 August 1989
EPA Issued final MCL for PCE (5 ug/L) January 1991
City of Vancouver expanded monitoring at WS1 to include weekly PCE 1991
analysis

EPA conducted a hydrogeologic assessment of the Vancouver area and Fail 1992
installed 5 GW monitoring wells near WS1.

City of Vancouver installed 5 air stripping towers at WS1 May 1993
Vancouver WS1 was proposed for the NPL June 1993
EPA evaluated WS1 for potential remowval actions 1993
W81 Officially placed on the NPL June 1994
WDOH/ATSDR Preliminary Public Health Assessment concludes that no Fall 1994
apparent human health hazard exists from drinking water at WS1

EPA postponed further investigations due to funding constraints Fall 1994
EPA samples GW at all 5 monitoring wells at WS1 July 1997
EPA initiates WS1 RI/FS November 1997
EPA released final RI/FS report July 1998
EPA released the proposed plan July 1998
WS1 ROD signed September 1998

WS1 Preliminary Close Out Report signed

September 1998

Drinking water treated by air stripping

1993 — present

First Five Year Review completed September 2003
Second Five Year Review completed September 2008
Sitewide Ready for Anticipated Use signed September 2012
Third Five Year Review completed September 2013
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Table 2
City of Vancouver — Water Station #1 Groundwater PCE Concentrations(pg/L) at the
Production Wells and Reservoir; 2012 to 2016

Date Well | Well | Well | Well | Well | Well | Well | Well | Weil | Well | Well | Well | Reservoir
#1 #2 #3 #4 #5 #7 #8 #9 #10 | #11 | #12 | #13
1/2012 |45 |04 (06 |10 |09 |26 |O5 |04 |10 |09 |06 (04 |04
472012 (25 |04 (10 (09 |06 10 |NA (04 |06 |06 (04 (08 |04
8/2012 (39 (04 |04 |06 |09 (24 |05 |04 |04 |08 |04 |05 |04
12/2012 |41 (04 (04 |08 |07 15 11 (0.4 12 |04 |07 (07 |04
1/2013 |69 (04 |08 (11 |08 |31 (18 |04 |14 (06 |10 |09 |04
5/2013 (44 |04 (05 |11 |10 (54 |07 |04 |04 |07 (0B |06 |04
7/2013 |.88 |04 |NA 07 |09 24 |06 |04 |04 |05 (06 |04 |04
10/2013 |44 |04 |04 |04 |04 16 |04 (05 |04 (05 (09 |06 |04
1/2014 149 |04 (04 |08 (08 |21 (05 (04 (04 |07 (08 |04 |04
4/2014 |29 |04 |04 |08 |09 |08 (05 |04 (04 (08 |04 |07 |04
7/2014 |34 (04 |05 (04 |04 |10 |05 |04 |04 |04 |04 (06 |04
10/2014 | 3 04 | NA 04 |06 [09 |06 (04 |04 [09 04 |04 |04
1/2015 |1 04 (08 |09 |12 |[NA |08 |04 |04 |13 |07 |06 |04
472015 |3 04 |04 (04 |08 |08 |08 |04 |04 1.0 104 | NA 04
7/2015 (58 |04 |07 |08 |10 |18 |11 |04 |04 |13 |06 [NA |04
9/2015 (1 04 |11 09 (09 |09 1.1 |04 |04 1.2 0.4 NA |04
12/2015 (1.7 (04 |04 |06 |09 |07 |04 |04 |04 [10 |04 |NA |04
2/2016 (19 |04 |04 |09 |09 |04 |04 |04 |04 |09 |04 |NA |04
5/2016 (34 |04 |06 |10 |11 |07 |10 |04 (04 |[NA |04 |NA |04
9/2016 |12 (04 |04 (04 |09 |07 |08 (04 |04 1.0 NA |06 |04
12/2016 (2.3 |04 |04 |05 |09 |07 |09 |04 |04 |13 |04 |05 |04

All groundwater concentrations are pg/L

The Reporting limit for PCE is 0.4 pg/L

NA- Not available for sampling

This data was provided to EPA-Region 10 by the City of Vancouver

Reservoir is the water quality concentration of PCE for all of the Production wells after treatment or the
effluent water sample.




Figures

Figure 1 - Site Location Map
Figure 2 - Production Well Locations for Water Station 1

Figure 3 - Recent Water Station #1 Well Data and Attainment Phase Monitoring

Figure 4 — Trend Plot, PCE Concentration vs Time for Well 1 Remediation Phase Monitoring;
2003 to 2012

Figure 5 - Trend Plot, PCE concentration vs Time for Well 1 Attainment Monitoring; 2013 to
2016
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Figure 2 - Production Well Locations for Water Station 1




Figure 3 - Recent Water Station #1 Well Data and Attainment Phase Monitoring
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Figure 4 — Trend Plot, PCE
Concentration vs Time for Well 1
Remediation Phase Monitoring; 2003

to 2012
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Figure 5 - Trend Plot, PCE
Concentration vs Time for Well 1
Attainment Monitoring; 2013 to 2016

Production Well #1

10
g
8
= .
oy 6
= 5
M 4
3
2
1
0
P {\” NI I BN BN N N N N N , RN B BN K'f*" \*F N2 N0 NP
o X S ¢ ] hv] » Q S ,\ = Q = o 2 =) N x
(3 '\»\\? X _\?_\\ ®) o) © ‘i'\\:\ Wooee Q:“O P \3 \3\1’:- N L. G N 'é\"} \;3‘3 39 Q(. o
Date
s P CE (/L) e PCE MICL (5.0 pg/L)  semeenees Linear (PCE (pg/L))

17




Appendix

Groundwater Statistic Tool
Data Input Worksheet

Groundwater Statistics Tool
Data input worksheet
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Groundwater Statistics Tool
Normality Testing Worksheet

Normal Q-Q Plot
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Groundwater Statistics Tool
Outlier testing worksheet
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Concentration (ug/L)
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Groundwater Statistics Tool
Trend test results for datasets with normally distributed residuals (with our without transformation)
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Groundwater Statistics Tool
UCL calculations and summary statistics for data sets that are normally distributed
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