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1 Introduction

1.1 General

Historical landfill activities at the Bremerton School District (BSD) Crownhill Elementary
School site (Site) have resulted in soil and groundwater contamination, including the
presence of light non-aqueous-phase liquid (LNAPL) floating on the water table. The
Washington State Department of Ecology (Ecology) and BSD entered into two Agreed
Orders (AOs) to provide for remedial action at the Site. The first AO (No. DE7916) required
BSD to conduct a Remedial Investigation (RI1) and Feasibility Study (FS) in accordance with
the Washington State Model Toxics Control Act (MTCA) Cleanup Regulation (WAC 173-
340). Upon completion of those activities in 2014, Ecology selected a cleanup remedy and
prepared a Cleanup Action Plan (CAP) for the Site (Ecology, 2014). As documented in the
CAP, requirements of the selected remedy include the following:

e Periodic monitoring of groundwater quality and LNAPL layer thickness;
e Periodic removal and offsite recycling/disposal of LNAPL from existing wells;

e Periodic inspection and maintenance of the existing cover system to prevent direct
contact exposures to landfilled materials and impacted soils;

¢ Running the HVAC system in the main school building continuously during the
school day (to address the soil vapor intrusion pathway);

e Periodic sub-slab soil vapor and/or indoor air sampling to reconfirm that vapor
intrusion is not a concern?; and

e Defining requirements for performing invasive work in soil?.

The second AO (No. DE11107) required BSD to develop Site-specific work plans addressing
the above requirements, and to implement the cleanup remedy in accordance with those work
plans. The following remedy implementation work plans were prepared by BSD and
approved by Ecology in 2015:

e Groundwater/LNAPL Monitoring and Contingency Plan (Aspect, 2015a);
e LNAPL Removal Work Plan (Aspect, 2015b); and

e Cover System Inspection and Maintenance Plan (Aspect, 2015c).

! Requirements for sampling sub-slab soil vapor are specified in the Cover System Inspection and
Maintenance Plan (Aspect, 2015a). Sub-slab soil vapor sampling was last conducted in November 2015,
and is next required in November 2020. If sub-slab sampling indicates a potential vapor intrusion concern,
then follow-up indoor air sampling may be warranted.

2 Requirements for performing invasive work in soil are specified in Appendix A of the Cover System
Inspection and Maintenance Plan (Aspect, 2015a).
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Reports documenting remedy implementation activities completed by BSD in 2015 and 2016
were submitted to Ecology in January 2016 (Aspect, 2016) and January 2017 (Aspect, 2017),
respectively. This report documents activities completed in 2017.

1.2 Project Background

Located in Bremerton, Washington (Figure 1), the Site includes both the Crownhill
Elementary School (School) property at 1500 Rocky Point Road and the northern portion of
the Bremerton United Methodist Church (BUMC) property at 1150 Marine Drive. A Site
Plan is provided as Figure 2. The Site was used for sand and gravel mining up to the 1930s,
and the mined area was backfilled with municipal and industrial wastes in the 1930s and
1940s. The original school building was constructed in 1956, and partially burned down in
1993. A series of environmental investigations were conducted during the period between
that fire and construction of the current school building, which was completed in 1996.
Additional investigations were conducted beginning in 2009, culminating in preparation of
the Remedial Investigation Report (Aspect, 2014a; herein referred to as the RI report).

The purpose of the RI was to collect data necessary to adequately characterize the nature and
extent of Site contamination. Using multiple lines of evidence (e.g., historical photographs,
site assessment activity, construction observations), the RI identified two generalized areas of
landfill accumulation, designated the “north’ and *south’ landfill areas. Figure 2 shows the
interpreted boundaries of these two areas. Landfilled materials were found at up to 40-foot
depth in the north landfill area, and at up to 20-foot depth in the south landfill area. Extensive
sampling identified the following constituents of potential concern (COPCs) in Site soils:

Total petroleum hydrocarbon (TPH) in the diesel and motor oil ranges;
Trichloroethene (TCE);
Carcinogenic polycyclic aromatic hydrocarbons (cPAHSs); and

The metals/metalloids antimony, arsenic, chromium 111, copper, lead, and zinc.

Three monitoring wells (MW-1 through MW-3) were installed at the Site in December
1994/January 1995, and another 13 wells (MW-4 through MW-16) during the RI (between
March 2011 and October 2012; refer to Figure 2 for well locations). This network of 2-inch-
diameter wells was used to periodically monitor groundwater, which is encountered beneath
the Site at roughly 110-foot depth, for a wide range of contaminants. Monitoring identified
TPH in the diesel and motor oil ranges, TCE, arsenic, and lead as COPCs dissolved in
groundwater in the northern portion of the Site.

In addition to dissolved contaminants, separate-phase oil was observed floating on the
groundwater table (as LNAPL) in well MW-8, which is installed in the north landfill area.
The primary reason for installing the last five RI monitoring wells (MW-12 through MW-16)
was to investigate the areal extent and thickness of the LNAPL accumulation. LNAPL was
observed in three of these wells (MW-13, MW-14, and MW-16), and periodic removal of
LNAPL via bailing began in November 2012. At the recommendation of Ecology, a 4-inch-
diameter well designed specifically for LNAPL extraction (EW-17) was installed in October
2015.

Site cleanup alternatives were developed and comparatively evaluated with respect to
MTCA-specified criteria in the Feasibility Study report (Aspect, 2014b). Based on the
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information provided in the RI report and on the FS evaluation, the CAP (Ecology, 2014)
then established Site-specific cleanup levels for constituents of concern (COCSs) in Site soil,
groundwater, and air, and selected a cleanup remedy for implementation. Figure 2 shows the
estimated TPH, TCE, and arsenic plumes?® (i.e., areas where concentrations in groundwater
exceed the respective groundwater cleanup levels) as depicted in the CAP. Refer to the CAP
for a full description of the selected cleanup remedy for the Site.

2 Activities Completed in 2017

This section documents cleanup-related activities completed by BSD during the

2017 calendar year. Periodic monitoring of groundwater and LNAPL thickness is
documented in Section 2.1, LNAPL removal in Section 2.2, Site inspections in Section 2.3,
and regulatory agency interactions in Section 2.4.

2.1 Periodic Monitoring Activities

2.1.1 Groundwater Monitoring
Semiannual groundwater monitoring was conducted on April 4 and October 27, 2017, in
general accordance with the requirements of the Groundwater/LNAPL Monitoring and
Contingency Plan (Aspect, 2015a). Well locations are shown on Figure 2. Table 1 identifies
which Site wells are included in the monitoring program, which of those wells contain
LNAPL, and the specific COCs analyzed in groundwater samples collected from the wells
that do not contain LNAPL. Monitoring results for the non-LNAPL wells are summarized in
Table 2. Results going back to December 2013 are included in Table 2; refer to the RI report
(Aspect, 2014a) for results prior to December 2013 and for information on Site wells not
included in the monitoring program. Laboratory reports for groundwater samples submitted
for analysis in 2017 are provided in Appendix C.

Groundwater cleanup levels are 500 micrograms per liter (pug/L) for diesel- and motor-oil-
range TPH, and 5 pg/L for TCE and total arsenic. Well MW-10 is the conditional point of
compliance for achieving these cleanup levels. This well has been sampled on 17 occasions
through October 2017, and arsenic is the only COC detected in any of those sampling rounds.
Well MW-6, the only well with arsenic cleanup level exceedances since early 20124, is
located approximately 130 feet upgradient of MW-10 and serves as a sentinel well for
dissolved contaminant plume migration. The Groundwater/LNAPL Monitoring and
Contingency Plan (Aspect, 2015a) specifies contingency actions that will be taken if arsenic
is detected above 40 pg/L at MW-6 or above 4.5 pug/L at MW-10. Neither of these
concentration limits was exceeded in 2017.

3 Lead is also a COC in groundwater. However, as discussed in the Groundwater/LNAPL Monitoring and
Contingency Plan (Aspect, 2015a), compliance with the groundwater cleanup level for lead has been
demonstrated. Therefore, lead is not included in the groundwater monitoring program.

4 As shown on Figure 3, the arsenic cleanup level was also exceeded at MW-10 the first two times it was
sampled following its installation in December 2011. Arsenic at MW-10 has been consistently below its
cleanup level in the last 15 monitoring rounds.

PROJECT NO. 100094-005-01 « JANUARY 29, 2018 FINAL



ASPECT CONSULTING

Figure 3 shows arsenic concentrations measured in MW-6 and MW-10 since they were
installed. In October 2017, the concentration at MW-6 rose back up to its April 2016 peak
value (29 pg/L) after large declines had been observed in October 2016 and April 2017. The
cause(s) of the erratic concentration fluctuations are unknown. Results from October 2014
through October 2016 suggested a seasonal fluctuation with the higher concentrations
occurring in the wet season (April), but the more recent results strongly contradict that trend.
The groundwater elevation measured at MW-6 increased by about 2 feet between October
2015 and October 2017, whereas previous measurements exhibit an apparently random
variation over a relatively narrow range (refer to Table 2). It is not clear whether there is any
link between increasing groundwater elevation and the large fluctuations in arsenic
concentration at MW-6.

The arsenic concentrations measured at MW-10 in 2017 continue the “slow but steady”
decreasing concentration trend observed at that well over the previous 2 years. The
concentration of 2.1 pg/L measured in October 2017 is the lowest detection to date at that
well.

Well MW-9 is the only well with TCE cleanup level exceedances. The TCE concentration
detected at this well in the most recent monitoring round (6.8 pg/L in October 2017) is the
lowest detection to date.

Well MW-15 is located immediately downgradient of the LNAPL area and serves as a
sentinel well for TPH plume migration®. Neither diesel-range nor motor-oil-range TPH was
detected at MW-15 in 2017, which is consistent with previous monitoring rounds. TPH
concentrations detected in wells MW-5 and MW-12 in 2017 are within the range of previous
detections. TPH concentrations in these two wells remain above the corresponding
groundwater cleanup levels.

Water samples collected from the McKinney domestic well (sampled in both 2017
monitoring rounds) are analyzed for TCE only. As shown in Table 2, TCE has never been
detected in any of the water samples collected from the McKinney well.

2.1.2 LNAPL Thickness Monitoring
LNAPL thickness monitoring was conducted concurrent with groundwater monitoring in
April and October 2017. Consistent with previous monitoring rounds, LNAPL was detected
in five wells (MW-8, MW-13, MW-14, MW-16, and EW-17). Table 3 summarizes LNAPL
thicknesses measured in these wells since they were installed. Thicknesses measured in 2017
ranged from 0.04 feet in MW-13 to 2.15 feet in MW-16 (both measurements made in the
October round).

2.2 LNAPL Removal

Bottom-filling bailers are used to periodically remove LNAPL from Site wells. LNAPL
removal is attempted whenever an LNAPL layer thickness of at least 0.3 foot is measured in
a well (prior to bailing). In 2017, LNAPL removal was conducted concurrent with the two
LNAPL thickness/groundwater monitoring rounds discussed above, in general accordance
with the requirements of the LNAPL Removal Work Plan (Aspect, 2015b). LNAPL was
removed from two wells (MW-14 and EW-17) in the April round, and from three wells

5 Well MW-15 is also the conditional point of compliance for LNAPL migration.
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(MW-14, MW-16, and EW-17) in the October round. A total of 2.95 liters of LNAPL was
removed in 2017, and 13 liters have been removed overall. Table 3 provides a summary of
LNAPL volumes removed from each of the five LNAPL-containing wells since they were
installed, and Figure 4 shows cumulative LNAPL removal from each well over time.

2.3 Site Inspections

Semiannual Site inspections were conducted on June 2 and December 1, 2017, in accordance
with the requirements of the Cover System Inspection and Maintenance Plan (Aspect,
2015c). The completed inspection records are provided in Appendices A and B, along with
photos taken during the inspections. The photos were taken from four specific vantage points,
identified on Figure 2, to provide photo-documentation of the following cover features:

e Photo Location 1 — Pavement in the parking area along Bertha Avenue NW, where an
R1 soil sample collected from beneath the pavement (composite sample to 3-foot
depth) contained lead at a concentration exceeding the cleanup level.

e Photo Locations 2 and 4 — Soil/sod covers next to the portable classroom building
and in the southeast corner of the school property, where lead cleanup level
exceedances were identified in soil samples collected from the 1- to 3-foot depth
range. In summer 2013, these two areas were covered with a geotextile fabric (placed
directly on the undisturbed ground surface) and an additional 1-foot thickness of fill
soil was imported and hydroseeded to supplement the pre-existing clean soil cover
layer.

e Photo Location 3 — A soil/sod cover in the northwest corner of the BUMC property
(and extending approximately 10 feet onto the school property), where an interim
action was completed in spring 2012 in which contaminated surface soils were
removed to a 1-foot depth, a geotextile fabric was placed on remaining contaminated
soils, and a 1-foot thickness of fill soil was imported and hydroseeded.

Potholes and extensive cracks were observed in the pavement in the northern portion of the
Bertha Avenue NW parking area. (See close-up photos in Appendix B.) However, the
pavement still appears to provide an effective barrier to direct-contact exposure to the
underlying soils (i.e., the paved surface remains intact, with no exposed soil areas).

The soil/sod cover at Photo Location 2 appeared to be in good condition in both inspection
events. In June, localized areas of bare soil were observed on the school property at Photo
Locations 3 and 4; however, improved sod coverage was observed in December.

As depicted on the Photo Location 3 photo in Appendix B, vegetation had been cleared from
much of the northern portion of the BUMC property sometime between the June and
December inspection events. It was initially suspected that the scope of the BUMC
construction project discussed in Section 2.4.2 may have been expanded to include
construction in the former landfill area (e.g., construction of additional paved parking). On
December 5, 2017, Aspect contacted Lee Crawford, the church’s point of contact for the
Crownhill Site cleanup. Mr. Crawford stated that the northern portion of the BUMC property
had been used as a laydown area by a different contractor who was constructing sidewalks in
the neighborhood, and that no digging or other intrusive activities had occurred. (Mr.
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Crawford is aware of the restrictions and Ecology notification requirements in the
Environmental Covenant for the BUMC property [Exhibit E of AO No. DE11107].)

The 2017 inspections did not identify any cover system deficiencies in other areas of the Site
or other action items.

2.4 Regulatory Agency Interactions

2.4.1 Quarterly Progress Reports to Ecology
Progress reports dated March 6, June 7, September 7, and December 8, 2017, were submitted
to Ecology in compliance with the requirements of Agreed Order No. DE11107.

2.4.2 Review of Construction Plan Set, BUMC Expansion
In early 2017, BUMC submitted a construction permit application to the City of Bremerton
Department of Community Development for expansion of the church building. During the
permit review process, Kitsap Public Health District (KPHD) expressed concern that the
proposed construction may be impacted by the presence of landfilled materials and
contamination in the northern portion of the BUMC property. At the request of Ecology,
Aspect reviewed the construction plan set (Permit Set dated January 4, 2017). Aspect
determined that the proposed work area was situated well outside the boundary of the
historical landfill materials, and outside the constraints of the recorded environmental
covenant for the BUMC property. The construction permit was granted and subgrade
construction for the church building expansion was completed in September/October 2017.

3 Statement of Compliance

On behalf of BSD, Aspect certifies that the remedy implementation activities completed at
the Site in 2017 complied with the requirements of the CAP, Agreed Order No. DE11107,
and the remedy implementation work plans approved by Ecology.

4 Plans for 2018

The following remedy implementation activities are planned for 2018:

e Conduct semiannual rounds of groundwater/LNAPL monitoring and LNAPL
removal (scheduled for April and October 2018)°; and

e Conduct semiannual Site inspections (scheduled for June and December 2018).

Other activities, as specified in the remedy implementation work plans, may also be required
based on monitoring and/or inspection results.

& 1f an LNAPL thickness greater than 4 feet is measured in the April monitoring round, an LNAPL removal
round will also be required in July 2018.
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6 Limitations

Work for this project was performed for the Bremerton School District (Client), and this
report was prepared in accordance with generally accepted professional practices for the
nature and conditions of work completed in the same or similar localities, at the time the
work was performed. This report does not represent a legal opinion. No other warranty,
expressed or implied, is made.

All reports prepared by Aspect Consulting for the Client apply only to the services described
in the Agreement(s) with the Client. Any use or reuse by any party other than the Client is at
the sole risk of that party, and without liability to Aspect Consulting. Aspect Consulting’s
original files/reports shall govern in the event of any dispute regarding the content of
electronic documents furnished to others.
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APPENDIX A

June 2017 Inspection Record and
Photos
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Photo Location 4 showing bare soil patches in southwest portion of interim action area,
6/2/17 site inspection

Photo Location 4 showing bare soil patches in the eastern portion of interim action area,
6/2/17 site inspection
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December 2017 Inspection Record
and Photos















APPENDIX C

Laboratory Reports, April and
October 2017 Groundwater
Monitoring Rounds
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