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Executive Summary

This Remedial Investigation (RI) report addresses the nature and extent of soil,
groundwater, and air quality impacts associated with historical landfill activities at the
Crownhill Elementary School (School) property. Because the landfill materials were found
to extend beyond the boundaries of the School property, the RI study area (the Site) was
expanded to include the Bremerton United Methodist Church (Church) property and
adjacent residential properties.

Aspect Consulting prepared this RI on behalf of the Bremerton School District (BSD) and
in accordance with Agreed Order No. DE7916 between BSD and the Washington
Department of Ecology (Ecology). RI information will be used in preparing a Feasibility
Study (FS) that evaluates remedial action alternatives. Screening levels used in this RI to
evaluate contaminant concentrations are based on unrestricted site use for protection
against direct contact (soil), drinking water consumption (groundwater), and vapor
inhalation (air) exposures.

Historical Activities
Activities that pre-date BSD ownership of the property resulted in subsurface
contamination that is the subject of this RI. The property was used for sand and gravel
mining up to the 1930s, as a municipal/industrial landfill in the 1930s and 1940s, and as a
Kitsap County maintenance facility in the 1940s. BSD acquired the property from Kitsap
County in 1954, and the original school was constructed in 1956. That school partially
burned down in 1993, and construction of the current school building was completed in
1996.

Landfilling activities are the primary source of the subsurface contamination identified in
this RI. Using multiple lines of evidence (e.g., historical photographs, site assessment
activity, and construction observations), two generalized areas of landfill accumulation
were identified. These two areas cover approximately 5.5 acres and are located primarily
on the School and Church properties. While landfill depths were typically less than 15 feet,
explorations have identified landfilled materials in some areas extending to depths up to 40
feet. Contaminants exceeding screening levels correlate directly with the occurrence of
landfilled materials.

Soil and Groundwater Impacts
Constituents of potential concern in the landfilled materials include six metals (primarily
arsenic and lead), petroleum hydrocarbons in the diesel and motor oil ranges,
trichloroethene (TCE), and carcinogenic polycyclic aromatic hydrocarbons (cPAHS).
Arsenic and lead were frequently noted above soil screening levels within landfilled
materials, while the screening level for cPAHs was exceeded at just one sampling location.
Soil and groundwater data demonstrate that downward migration of metals and cPAHs
beneath the landfill base is very limited. Like cPAHs, TCE exceeded its soil screening level
at just one landfill sampling location. However, TCE is much more mobile in the
subsurface environment, and it was detected in groundwater as well.
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Disposal of petroleum-based liquids in the north landfill area has resulted in petroleum
hydrocarbon contamination in soil beneath the landfill that extends down to the regional
water table at a depth of about 120 feet. Separate-phase petroleum product (also known
as light non-aqueous-phase liquid, or LNAPL) occupies soil pore spaces throughout this
depth range, and an LNAPL layer has accumulated on the water table. Due to the age of
the release (60+ years) and the fact that LNAPL becomes less mobile (i.e., more viscous)
over time, LNAPL migration has likely ceased. That is, the LNAPL in the soil column is
no longer migrating downward, and the water table LNAPL layer is no longer increasing
in thickness or areal extent.

Results of quarterly groundwater monitoring indicate that screening level exceedances
are confined to the School property and, similar to the LNAPL, it is unlikely that
dissolved contaminant plumes are advancing. Groundwater beneath the LNAPL contains
total petroleum hydrocarbon (TPH) concentrations in the diesel and motor oil ranges that
exceed the corresponding screening levels. This constitutes the primary impact to
groundwater quality at the Site; however, TPH exceedances extend only a short distance
downgradient of the LNAPL area. TCE exceeds its screening level at one well in the
northern portion of the north landfill area, but only by about a factor of two. And, finally,
arsenic exceeds its screening level at one well downgradient of the LNAPL area, outside
the north landfill footprint. Observations suggest that this exceedance is the result of
atypical geochemical conditions created by the presence of petroleum hydrocarbons.

No drinking water wells were identified within one mile downgradient of the Site.

Vapor Intrusion Evaluation
Two rounds of sub-slab vapor sampling were completed at six locations inside the School
building to assess the potential for vapor intrusion (V1) from the underlying landfill
materials. The August 2010 sampling event was conducted before the start of the school
year and while the building’s HVAC system was off. The November 2010 sampling event
was conducted during the school day, with the building’s HVAC system operating. In the
first sampling event, screening level exceedances were measured for hydrogen sulfide (at
two locations) and chloroform (at one location). Results of the second sampling event did
not indicate any screening level exceedances, and hydrogen sulfide and chloroform were
not detected in any sample. Since the November event better represented student exposure
conditions under a weather pattern conducive of V1, these two compounds are not
considered to be a VI concern.

Operation of the school’s HVAC system appears to provide some positive pressurization in
the building (relative to outdoor air), and this decreases VI potential. The Ecology-
approved VI assessment report for the November sampling event recommended that the
standard practice of running the HVAC system throughout the school day be continued. As
long as this is done, indoor air concentrations due to VI are expected to remain below
levels of concern.

Interim Actions
Two interim actions were completed while the Rl was underway. A soil removal interim
action was first conducted to ensure protective conditions were maintained as the RI/FS
process was completed. The RI implemented a grid-based sampling approach to identify
near-surface soil concentrations exceeding unrestricted land use screening levels.
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Exceedances were identified at less than 1-foot depth within a roughly 5,800-square-foot
area situated primarily on the Church property. Soil in this area was excavated to 1-foot
depth and disposed of off site. A geotextile fabric was then placed in the excavation, and
fill soil was imported and hydroseeded to provide a finished clean soil and sod barrier layer
at least one foot thick.

Ecology subsequently requested that a second interim action be conducted at two
locations on the School property where lead screening level exceedances were identified
in the 1- to 3-foot depth range, to better ensure the long-term integrity of the barrier layer.
These areas, which together comprise approximately 7,300 square feet, 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 and sod barrier layer.

The need for additional remedial actions to protect against direct contact exposure is
evaluated in the FS.

Next Steps
The RI has gathered sufficient technical information to delineate the nature and extent of
contamination associated with the Site. This information will be used to prepare an FS that
develops remedial action objectives and evaluates a range of remedial alternatives to
achieve those objectives. Based on this alternatives evaluation, a Cleanup Action Plan
(CAP) will be developed detailing the selected remedy.
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1 Introduction

This Remedial Investigation (RI1) report addresses environmental contamination
associated with historical landfilling activities at the Bremerton School District Crownhill
Elementary School Site (Site). It has been prepared as required and in accordance with
the Agreed Order between the Washington Department of Ecology (Ecology) and the
Bremerton School District (BSD) dated September 20, 2010 (Agreed Order No.
DE7916). The purpose of the Rl is to collect and interpret sufficient information to
characterize environmental conditions at the Site. This characterization will be used in
preparing a Feasibility Study (FS) that evaluates alternative remedial actions.

Following this introductory section, the report is organized as follows:

» Section 2 — The Site Background section provides information on Site location,
history, and land use;

» Section 3 — The Environmental Setting section presents information on Site
physical setting and hydrogeology. This section includes the interpreted extent of
landfill activity and an overview of the project area hydrogeologic setting;

* Section 4 — A Summary of Completed Investigations describes the purpose and
scope of each investigation conducted at the Site, including maps and tables, with
a summary of the existing data set;

* Section 5 — Regulations and Proposed Screening Levels are identified for the
purposes of comparing chemical concentrations and identifying potential
exposure pathways;

e Section 6 — Interim Actions summarizes interim remedial measures that have
been implemented to date;

e Section 7 — The Nature and Extent of Contamination describes the distribution
of chemicals in environmental media at the Site;

» Section 8 — The Conceptual Site Model integrates available information to
understand how hazardous substances move through the study area and
potentially come into contact with human and ecological receptors;

» Section 9 — A brief Conclusions section is provided; and
» References are provided at the end of the main report text.

2 Site Background

2.1 Location and Description

The Crownhill Elementary School (School) is located at 1500 Rocky Point in Bremerton,
Washington (Figure 1). The School property, owned by BSD, is located in the northwest
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2.2

quarter of Section 15 of Township 24 North, Range 1 East. The Kitsap County tax
identification number for the property is 152401-2-027-2005. According to assessor
records, the property includes approximately 10.41 acres.

As stated in the Agreed Order, the Site includes property owned by BSD and is defined by
the extent of contamination caused by the release of hazardous substances at the Site,
which may extend to adjacent properties. Adjacent properties are primarily residential,
with the Bremerton United Methodist Church (Church) located on the adjacent property
to the south. Assessor records indicate that the property and surrounding neighborhood
are zoned by the City of Bremerton for low density residential use (R-10).

The School includes two buildings: a two-story slab-on-grade main building
(approximately 49,000 square feet) and a portable classroom building (approximately
1,800 square feet). An asphalt pavement driveway surrounds the main building, and a
paved parking area is located to the west. The majority of the ground surface on the
remainder of the property is grass and bare soil in the playfields and wood chips under
the play equipment at the northeast and southwest corners of the property.

Electrical and gas service to the School are provided by Puget Sound Energy and Cascade
Natural Gas, respectively. Water and sanitary sewer service are provided by the City of
Bremerton.

Parcel Ownership History

2.3

The current School property was historically divided into multiple parcels that have a
complex history of ownership. Figure 2 shows a 2009 aerial photo with current parcel
ownership (including adjacent parcels) superimposed, along with corresponding aerial
photos and historical parcel ownership from the mid-1940s and mid-1950s. Figure 3
provides a more detailed history of School property ownership since 1920. Parcels were
owned by Kitsap County and numerous private individuals prior to BSD acquiring the
School property in 1954,

Historical Use of Study Area

This historical overview has been compiled from previous reports, including historical
document reviews completed by Landau and Associates (Landau, 1994) and Associated
Earth Sciences, Inc. (AESI, 1998). Three figures are provided depicting past activities,
including an aerial photograph from 1946 (Figure 4), historical building photographs
(Figure 5), and an aerial photograph from 1956 (Figure 6).

Sand and Gravel Mining (1930s and possibly earlier)
In the 1930s and possibly earlier, the School property was used for mining sand and
gravel, which resulted in excavations or borrow pits.

Municipal and Industrial Waste Landfilling (1930s and 1940s)

The mining borrow pits were later filled with various materials including municipal and
industrial wastes and soil. There were two areas of landfilling activity, one in the northern
portion of the School property and one in the southern. Disturbed areas are also noted
west of Dora Avenue in the 1946 aerial photograph (Figure 4). It is not known if
landfilling activity occurred in any of these areas.
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North Landfill Area. The northern pit was located in the area of the present-day athletic
fields and the northern portion of the main school building (AESI, 1998). Based on
stereoscopic review of a 1946 aerial photograph, a large pit, about 400 by 200 feet, was
located in the area of the current ball field (Landau, 1994). Landau estimated the depth of
the pit to be 10-15 feet deep and up to 25 feet deep in some areas. A graded area south of
the pit likely provided truck access and may have been a surface covering a previously
filled portion of the pit. Evidence of the landfill activity in the partially-filled pit is
apparent in the 1946 aerial photograph. Aspect concurs with Landau’s interpretation of
site features as identified on Figure 4.

In the 1940s, the north landfill area was reportedly used for disposal of a variety of
industrial-type waste materials trucked to the site by the US Navy from the Puget Sound
Naval Shipyard (AESI, 1998). Anecdotal information indicates that during the 1940s, the
Navy disposed of items such as oils, machinery parts, and scrap metal in the depression
located at the north end of the site (Parametrix, 1993). Information from probate files of
the former property owner, Mr. W.A. Parker, indicate that the Navy paid Parker on a
“Navy Yard Garbage Disposal Contract” in 1945, 1946, and 1947 (AESI, 1998).

South Landfill Area. The south landfill area was located along the southeastern property
boundary (Figure 4). Interviews suggest that this area was used for disposal and burning
of household or municipal waste in the 1930s (AESI, 1998). By 1946, this area appears to
have been filled. However, stereoscopic interpretation of the photograph indicates
scattered mounds, small pits, and a debris area still present on the eastern portion of this
area (Figure 4). The county buildings, discussed below, are present on the western
portion of the south landfill area.

Interpreted Extent of Landfilling Activities. The extent of landfilling activities was
interpreted based on review of the following:

» 1946 aerial photograph;

* Boring logs, including observations from the 50-foot grid sampling program
conducted for the RI; and

» Construction records from installation of utilities for the present-day School.

If any of these records included reference to landfill debris, the area was included within
the interpreted footprint of landfilling activities, which is superimposed on the 1946 and
1956 aerial photos (Figures 4 and 6, respectively). This interpreted extent of landfilling
activities will be carried forward in the discussion of the conceptual site model (Section
8).

Kitsap County Maintenance Facility (1940s and 1950s)

Kitsap County maintenance facilities were located on the present-day School property
during the 1940s and 1950s. At least five buildings were present on the property during
County ownership of the property, historic photos of which are provided on Figure 5.
Based on the 50-year title search provided in the Landau report, the County owned a
portion of the property since 1942. The County operated a “Road Shop” where equipment
was stored and maintained (AESI, 1998). Two fuel pumps are visible in the building
photograph 5 on Figure 5.
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Crownhill Elementary School (mid-1950s to present)

BSD acquired the parcels that comprise the current School property in 1954. Figure 5
provides site photographs from the property appraisal completed in late 1953 prior to the
property transfer.

A topographic survey of the property was conducted in 1954 in preparation for school
construction. The site topography at that time was very similar to the topography noted in
the 1946 aerial photograph. Two 20- to 25-foot-deep depressions remained in the
northern portion of the property. Photographs 1 and 2 on Figure 5 depict this portion of
the site.

The site was regraded prior to construction of the school. Figure 6 shows the cut-fill line
for this regrading, illustrating where filling was necessary to bring the property to its
approximate current grade.

The original school building was constructed in 1956 and partially burned down in 1993.
The burned sections and remaining portions of the school were demolished later that
year. The current school building was constructed in the mid-1990s with construction
completed in 1996.

Parcels South of School Property
The interpreted history of the properties south and southwest of the School property is
based on aerial photo review, reverse city directories, and Kitsap County parcel records.

Present-day Church Property: In the 1946 aerial photo (Figure 4), the northern portion
of the present-day Church property appears to be under similar uses as the present-day
School property. A large pit is visible approximately 100 feet south of the present-day
School property. In the 1956 aerial photo (Figure 6), this area has been filled and several
pick-up trucks are located on the property. A dark soil patch is visible at the north end of
the property, approximately 50 feet south of the present day School property. Ace Paving
is listed in the reverse city directory for 1960. This portion of the property appears to
have remained under commercial use at least through 1965. In the 1970s and 1980s, the
lot was vacant with bare soil and sparse vegetation. The building located on the southern
portion of the property was constructed in 1965, according to assessor records.

Properties West of Dora Avenue: In the 1946 aerial photo, earthwork activities and
scattered buildings are present to the southwest of the present-day School property. As
indicated on Figure 4, a soil mound was located between the south end of Dora Avenue
and Marine Drive. By 1956, the residences currently present on the west side of Dora
Avenue just west of the School property were built. According to assessor records,
residences located further south on Dora were constructed more recently, in 1999 and
2000.
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3 Environmental Setting

3.1 Topography and Surface Water Features

Physical setting sources reviewed during the site assessment included the United States
Geological Survey (USGS) 7.5-minute Bremerton West topographic quadrangle map
(USGS, 1981). Topography in the area slopes towards Oyster Bay located to the south-
southwest. The western edge of the site is approximately 800 feet from Oyster Bay,
which extends south off of Dyes Inlet. Topography in the area surrounding the School
property is shown on Figures 1 and 7.

Based on a review of as-built drawings for school construction, the main portion of the
property, including the main building, parking lot, and playfields, was leveled to
elevations between 135 and 138 feet (City of Bremerton vertical datum). The southern
and western property boundaries slope to the south-southwest to elevations of
approximately 130 feet at Dora Avenue and 123 feet at Rocky Point Road. An
approximate 10- to 20-foot-high berm is located along the southern portion of the eastern
property boundary. Adjacent parcels along the northern portion of the School property
boundary are at a higher elevation of approximately 155 feet.

3.2 Habitat Biological Communities

The School property consists of a centralized building complex and pavement surrounded
by approximately 6 acres of open space playfields and perimeter landscaping. Bordered
on all sides by residential parcels zoned for low-density residential development, the
property is not located on or directly adjacent to an area where management or land use
plans will maintain or restore native or semi-native vegetation. There is little native
vegetative cover, given that large grass playfields and landscaped plants and shrubs
surround the school buildings. It is unlikely that the property will be used by threatened
or endangered species nor State priority species or species of concern. Sparse stands of
coniferous and deciduous trees are present along much of the School property boundary.
Residential parcels within 500 feet of the School property include patchy stands of
coniferous and deciduous trees, but do not provide large (e.g., greater than 10 acres)
contiguous habitat area.

3.3 Hydrogeologic Conditions

An understanding of Site hydrogeologic conditions has been refined based on deep
drilling conducted during the RI. The regional surficial geologic conditions are shown on
Figure 7, and a hydrogeologic cross section based on regional conditions and site-specific
drilling is presented on Figure 8. Boring logs and well construction diagrams are
compiled in Appendix A.

The Site lies on a gently sloping upland at the base of the peninsula between Oyster Bay
and Phinney Bay. Quaternary glacial and tectonic processes appear to have been a
significant factor in the development of the topography and geologic units of the Site
area. Regional geologic maps show the regional geology as consisting of (from generally
younger to older) Vashon recessional glacial outwash and/or Vashon ice contact deposit,
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Vashon glacial till, which locally lies above Vashon advance outwash, and some Pre-
Vashon non-glacial soils below the glacial units.

Logs of soil borings and monitoring wells completed at the Site indicate a subsurface
geology in general accordance with the regionally mapped geology, with several
exceptions. The first exception is that there appears to be very little glacial till present at
the Site. And, as previously noted, there is a considerable area of fill and landfilled
material in portions of the Site.

Based on the maps and boring logs, site geologic units can be categorized as follows:

» Surficial Fill — Surficial fill is present in the upper 4 to 5 feet of most borings,
although it is up to about 15 feet thick in a few locations. This generally consists
of loose to medium dense or soft to stiff sand and gravel, sandy silt, and silty
sand. Landfilled materials are present in portions of the Site, at maximum
reported depths of approximately 40 feet (borings MW-5 and TER-B-19).

* Recessional Outwash — The uppermost native soil materials appear to consist of
recessional glacial outwash and/or ice contact deposits. The recessional/ice
contact deposits generally consist of medium dense to dense, or stiff to very stiff
silty fine sand and sandy silt. Small areas of hard silty clay were also reported in
what are interpreted to be ice contact deposits.

* Weathered Glacial Till — Although regional geologic mapping suggest till
would be present at the Site below the recessional and ice contact deposits, little
was present in the borings. Weathered till-like soils were noted in several borings
in the southeast portion of the Site. Till was either not present, or was removed
from the rest of the Site during sand and gravel borrow operations.

» Advance Outwash — The deepest borings (MW-1 through MW-16, and NG-E6-
HSA) encountered what is interpreted as VVashon advance glacial outwash below
the fill and recessional deposits. The majority of the advance outwash soils were
logged as dense to very dense, light brown to gray-brown, slightly silty and
slightly gravelly to gravelly fine and medium grained sand. This advance outwash
unit extends to depths of about 110 feet throughout the Site. The upper portion of
the advance outwash unit contains lenses or strata of soils logged as hard silt and
sandy silt, to very dense silty sand with variable gravel content. This zone of silty
soils occurs to depths of about 30 to 50 feet and appears to be relatively
continuous between the deeper borings. This silty outwash zone does not appear
to form a local groundwater perching layer.

» Glaciolacustrine Deposits — Silt and clay that was deposited in a proglacial lake
was encountered below the advance outwash deposits in MW-4 and MW-6. This
glaciolacustrine unit is hard, gray, thinly laminated, and contains lamina of sandy
silt. It commonly contains lenses and thin beds of silty fine sand. This deposit is
interpreted to date from the early phase of the VVashon ice sheet advance and thus
correlates with the Lawton Clay unit of the Seattle area (it is also known as
“transitional beds™). It forms an aquitard and, where laterally extensive, can perch
groundwater. Well MW-3 was completed in groundwater that is apparently
perched on this layer.
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* Pre-Vashon Deposits — Deposits of nonglacial origin, deposited before the most
recent regional glacial advance (the VVashon stade of the Fraser glaciation) were
encountered below the advance outwash in the deeper borings. These deposits
were logged as very dense sand and gravelly sand, with discontinuous layers or
lenses of silty sand and hard sandy silt with variable amounts of gravel. This pre-
Vashon deposit is distinguished from the outwash soils above it by the presence
of disseminated fine organic matter and dark brown, yellow brown, and blue gray
colors. Geologic mapping by Deeter (1979) suggests this pre-Fraser non-glacial
deposit crops out at the ground surface along the west side of Phinney Bay. The
total thickness of this unit is not known. Wells completed in this unit have
variable groundwater levels, suggesting limited lateral hydraulic continuity due to
the presence of silty beds within this unit.

Soils in borings MW-4, MW-5, MW-6, MW-8, MW-12, MW-13, and NG-E6-HSA
exhibited shearing or brecciation (fracturing of soil into angular fragments), steeply
inclined bedding, and vertical sand injections, all indications of post-depositional
movement of the soils. Disturbance to original soil bedding features can occur from
tectonic processes, modern or ancient landslides, glacial ice push, and by the drilling and
sampling process. If extensive shearing has occurred along linear zones, the sheared
zones can become partial barriers to groundwater movement, and in less common cases
the sheared zones can become preferential pathways for groundwater movement. Due to
the highly variable nature of strata within disturbed zones, groundwater levels are
observed to be variable between nearby and adjacent monitoring wells. This indicates the
presence of abrupt changes in soil hydraulic properties that may result in localized areas
of groundwater perching or preferential drainage.

3.3.1 Groundwater Occurrence
The regional water table occurs at a depth of about 120 to 130 feet below grade at
Crownhill with a southwesterly flow direction anticipated. Site topography and water
level measurements suggest groundwater will be mounded in the central portion of the
uplands between Oyster Bay and Phinney Bay, and the water table will descend gently
toward both shorelines. Cross section A-A’ (Figure 8) illustrates the relationship of the
geologic units and the regional water table.

Monitoring well locations and groundwater elevations measured in Fall 2012 are shown
on Figure 9. Groundwater at the site was measured in deep monitoring wells MW-1
through MW-16 (except MW-3) at about elevation 2 to 27 feet. Groundwater in MW-3
was measured at about elevation 52 and is apparently perched on a silty sand stratum. As
shown on Figure 9, water levels measured in wells completed at the regional water table
do not exhibit a uniform hydraulic gradient across the site. While groundwater elevations
tend to decrease towards the south and west, it appears that the limited hydraulic
continuity within the pre-Vashon deposits impedes uniform flow.

3.3.2 Aquifer Characteristics
The discussion below provides a summary of aquifer characteristics based on the data
collected during the RI. Methodologies and data analysis techniques are consistent with
those presented in the Ecology-approved Sampling and Analysis Plan (SAP; Aspect,
2011b).
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Hydraulic Conductivity Measurements

Hydraulic conductivity measurements are based on slug tests completed at wells MW-1,
MW-2, and MW-4 through MW-7. Values range between 0.0027 and 0.055 cm/sec (7.6
and 156 ft/day) with a geometric mean of 0.012 cm/sec (34 ft/day). Estimated hydraulic
conductivities at each well location are summarized in Table B-2 (Appendix B), and
graphs of the slug response with fit lines are also provided in Appendix B.

Tidal Variability

A 72-hour tidal study was completed from July 21-23, 2011 using wells completed at the
regional water table, MW-1, MW-2, and MW-4 through MW-7. A graph depicting the
data collected during the tidal study is presented in Appendix B. The tidal data from each
well were analyzed using the method of Serfes (1991) to derive an averaged groundwater
elevation for the study period. Minimal tidal response was observed across the site.
Further analysis of the transducer data indicates that instantaneous measurements
collected from the wells were within 0.05 feet of the tidally-averaged groundwater
elevation for the study period, with an overall average of 0.02 feet different from the
tidally-averaged elevation. Based on this analysis, it is our conclusion that future tidal
surveys are not necessary at the Site and that rounds of same-day water level
measurements are appropriate for monitoring groundwater elevation and interpreting
flow direction.

4 Summary of Completed Investigations

4.1 Pre-RI Investigations

Information and data available from previous environmental reports have been
incorporated into this report. A summary of the previous investigations is provided below
while analytical results are discussed later in the report in Section 5. Exploration
locations are depicted on Figure 11.

4.1.1 Geotechnical Evaluation (RZA AGRA, 1992)
RZA AGRA conducted a limited subsurface exploration and geotechnical evaluation of
the site for planned additions to the former elementary school. Work included four
hollow stem auger explorations (RZA-B-1 through RZA-B-4) and one hand auger boring
(RZA-HB-1) in the area of the proposed classroom additions. The hollow stem auger
explorations were completed to depths of 9 to 14 feet. The hand auger was completed to a
depth of 3.5 feet. No chemical analyses were included in the scope of work.

4.1.2 Limited Environmental Assessment (Parametrix, 1993)
In late 1993, Parametrix conducted a limited environmental assessment of the site to
verify the presence or absence of petroleum hydrocarbons, select metals, and radioactive
materials in soil. Work included the following:

* Five hollow stem auger explorations (PAR-B-1 through PAR-B-4) to a depth of
21 feet.

» Submittal of two soil samples from each boring for analysis of the following:
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= Total petroleum hydrocarbons (TPH) by EPA Method 418.1;

= Arsenic, barium, cadmium, chromium, lead, selenium, silver, copper, zinc by
EPA Method 6010; and

= Mercury by EPA Method 7471.

4.1.3 Historical Document Review (Landau, 1994)
A historical document review was conducted by Landau Associates in 1994. This study
included stereoscopic review of a 1946 aerial photograph of the site (Figure 4) and a
review of parcel ownership. Information from their review has been incorporated into
Section 2 above.

4.1.4  Exploration and Geotech Evaluation (RZA AGRA, 1994)
RZA AGRA conducted a limited subsurface exploration and geotechnical evaluation for
the proposed new elementary school. Work included four additional hollow stem auger
explorations (RZA-B-5 through RZA-B-8). Borings were complete to depths of 16.5 to
31.5 feet. No chemical analyses were included in the scope of work.

4.1.5 Shallow Soil Sampling (Parametrix, 1994)
Parametrix completed an assessment of shallow soil in the playfield areas of the
elementary school. These areas were thought to have the greatest potential exposure to
school children. Work included the following:

* Ten explorations (PAR-HB-1 through PAR-HB-10) to a depth of 2 feet. Soil
samples were collected from a depth of 0.5 and 2 feet.

* Submittal of 10 soil samples collected from a depth of 0.5 feet for analysis of:

= TPH identification by Washington TPH-HCID. Select soils were submitted
for follow-up analysis of TPH in the diesel and motor oil ranges by WTPH-
Dx.

= Total metals cadmium and lead by EPA Method 6010 and mercury by EPA
Method 7470.

» Submittal of 2 soil samples from a depth of 0.5 feet for analysis of total metals
arsenic and zinc by EPA Method 7060 and 6010, respectively.

» Submittal of 3 soil samples from a depth of 0.5 feet for analysis of volatile
organic compounds (VOCs) by EPA Method 8240.

» Submittal of 2 soil samples from a depth of 2 feet for analysis of total metals lead
by EPA Method 6010, and 1 soil sample for mercury by EPA Method 7471.

4.1.6 Phase | Construction (AGRA, 1994)
In 1994, AGRA started construction of the new elementary school. Earthwork consisted
of placing a structural fill pad beneath the building footprint and installing underground
utilities to the building. Environmental work conducted during this phase of construction
included sampling and analysis of soil for disposal characterization purposes, ambient air
quality monitoring for lead and asbestos, and a soil gas survey to screen for the presence
of VOCs. Soil quality analyses focused on excavated stockpile testing for waste disposal
profiling.
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4.1.7 Subsurface Environmental Site Assessment (AGRA, 1995)
In December 1994 and January 1995, AGRA completed a soil and groundwater
investigation to assess whether leaching of contaminants from landfill materials had
impacted underlying native soils and groundwater. The scope of work included:

» Installation of three monitoring wells (AGR-MW-1, -2, and -3). Wells were
screened between 69 and 131 feet below ground surface (bgs).

* One soil boring (AGR-B1-A) to a depth of 51.5 feet.

* Submittal of 2 to 3 soil samples from each boring (10 total) for analysis of:
=  VOCs by EPA Method 8260;
= Semi-volatile organic compounds (SVOCs) by EPA Method 8270; and

= Metals arsenic, barium, cadmium, chromium, lead, mercury, selenium, and
silver by EPA Method 6010.

e Submittal of groundwater samples from the 3 new monitoring wells for analysis
of:

= VOCs by EPA Method 8260;
=  SVOCs by EPA Method 8270; and

= Dissolved metals arsenic, barium, cadmium, chromium, lead, mercury,
selenium, and silver by EPA Method 6010.

4.1.8 Additional Surface Soil Sampling (Kitsap County, 2009)
Kitsap County Health District completed a surface soil assessment in 2009. Work
included the following:

* Collection of twenty-two surface soil samples (KCCS-1 through KCCS-22) from
a depth of 0.08 to 2.25 feet.

* Collection of one tap water sample (CW-1).

» Submittal of soil samples for analysis of arsenic, cadmium, chromium, and lead
by EPA Method 6010B and mercury by EPA Method 7471A.

* Submittal of tap water sample for analysis of arsenic, cadmium, chromium, and
lead by EPA Method 200.8 and mercury by EPA Method 7470A.

4.1.9 Additional Subsurface Sampling (Terracon, 2010)
In 2009, Terracon completed additional sampling throughout the site to supplement the
existing sampling data from the previous investigations summarized above. Specifically,
the objectives of the investigation program were to determine the thickness of the
imported fill overlying the landfill materials and provide additional soil analytical data.
Work included the following:

*  Twenty-two borings (TER-B-1 through TER-B-22) up to a depth of 40 feet.

* Installation of two shallow (12-foot-deep) borings.

» Submittal of up to three soil samples from each boring for laboratory analysis of:
= TPH in the diesel and motor oil ranges by NWTPH-Dx;
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= Total metals arsenic, cadmium, chromium, lead, and mercury by EPA
Method 7471A,

= VOCs by EPA Method 8260; and
=  SVOCs by EPA Method 8270.

4.1.10 Sub-Slab Soil Vapor Sampling (Aspect, 2010)
The purpose of the sub-slab soil vapor sampling was to further evaluate whether the
potential exists for air in the school to be unacceptably impacted by vapor intrusion.
Sampling was conducted in accordance with the site-specific Soil Vapor Intrusion
Assessment Work Plan (Aspect, 2010a). Prior to sampling, a screening process was used
to develop a list of 16 contaminants of potential concern (COPCs), including 15 VOCs
plus hydrogen sulfide. As discussed in the Work Plan, a major reason for choosing to
sample sub-slab vapor rather than sampling indoor air directly is that, for many of the
COPCs, the analytical laboratory’s reporting limits were considerably higher than the
corresponding Method B air cleanup levels. Sampling sub-slab vapor allows a cross-slab
attenuation factor of 10 to be applied, which effectively raises the target concentrations
against which the sampling results are compared.

The sampling program included the following:

» Collecting two rounds of sub-slab soil vapor samples (on August 19 and
November 17, 2010) from 6 locations inside the school building (SSV-1 through
SSV-6; Figure 11); and

* Submitting the samples for laboratory analysis of COPCs.

The sub-slab vapor sampling locations within the Crownhill Elementary School are
shown on Figure 13.

4.2 Rl Investigations

This section provides a description of the investigation work completed during the RI
period (March 2011 through November 2012). Investigations were completed to
delineate the extent of landfilled materials and LNAPL, and to characterize
hydrogeologic conditions and soil, LNAPL, groundwater, and soil vapor quality. This
work was completed in accordance with the Agreed Order and done under Ecology-
approved work plans as identified below. Exploration locations are shown on Figure 11.
Boring logs and well completion diagrams are provided in Appendix A. Laboratory
reports are provided in Appendix I.

4.2.1  Soil Sampling
The purpose of the soil sampling proposed for the RI was to address chemical data gaps
identified in the Rl Work Plan as well as characterization of the lateral and vertical
bounds of landfilled materials and potential mobilization of contaminants from soil to
groundwater. The initial soil sampling program was completed in Spring 2011 as outlined
in the RI Work Plan and SAP (Aspect, 2011a and 2011b). It included the following:

» 50-foot grid sampling of soil conditions to a depth of 15 feet bgs. This broad
assessment covered the footprints of the north and south landfill areas and
included the entire Crownhill property as well as the northern portion of the
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Church property. Samples were collected for laboratory analysis from three depth
intervals: 0to 3, 6 t0 9, and 12 to 15 feet bgs.

» Off-property drilling at 9 locations in the neighborhood area to the southwest of
the Crownhill property to assess the potential presence of historical landfilled
materials; and

» Deeper borings at five locations to assess landfilled material depth and soil
beneath the landfilled material. Four of these borings were completed to the
regional water table and completed as monitoring wells (MW-4 through MW-7).

A supplemental sampling program was developed to address data gaps identified by BSD
and Ecology, including further hydrogeologic characterization, delineation of TPH in
groundwater, and further characterization of the vertical extent of landfilled materials and
quality of native soils beneath landfilled materials. The supplemental sampling was
completed in accordance with Ecology-approved work plans (Aspect, 2011c and 2011d).
The program was completed in December 2011 and included the following:

 Drilling four additional deep borings for completion as monitoring wells (MW-8
through MW-11);

* One additional shallow boring (15-foot depth) to bound lead impacts on the east
side of the Site; and

» Additional near-surface soil sampling on a 25-foot grid spacing in two areas
where the original 50-foot grid sampling showed the potential for soil quality
exceedances within 3 feet of ground surface. These areas were located near the
portable classroom trailer and near the property boundary between the Crownhill
and Church properties (see surface soil samples shown on Figure 11). Soil
samples were collected for laboratory analysis from a depth interval of 0 to 1 foot
bgs.

A final phase of investigation was conducted in October/November 2012 in accordance
with an Ecology-approved work plan (Aspect, 2012b). The primary purpose of this phase
was to provide additional information on deep petroleum hydrocarbon impacts to soil and
groundwater in the north landfill area, with an emphasis on characterization of LNAPL
nature and extent. It included the following:

 Drilling five additional deep borings for completion as monitoring wells (MW-12
through MW-16); and

» Additional near-surface soil sampling on the Church property to further delineate
arsenic impacts in an area where a modest soil quality exceedance was detected
within 3 feet of ground surface in the original 50-foot grid sampling event. A O-
to 1-foot sample was collected from the same location (SG-J10), and O- to 1-foot
and 0- to 3-foot samples were collected 50 feet south of that location (SG-J11).

Soil quality test results are tabulated in Appendix D (Tables D-2 and D-3), and
summarized in Table 5.

4.2.2  Monitoring Well Installation
Three groundwater monitoring wells (MW-1 through MW-3) were installed at the Site in
December 1994/January 1995, prior to the RI. An additional 13 wells (MW-4 through
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MW-16) were installed in three phases (in March and December 2011 and October 2012)
over the course of the RI. Table 1 provides a summary of well construction information
for all Site wells. Monitoring wells MW-4 through MW-16 were installed, developed,
and surveyed in accordance with the SAP (Aspect, 2011b), and Aspect surveyed top-of-
casing elevations into the pre-existing well network (wells MW-1 through MW-3). The

surveys were completed with an accuracy of +/- 0.01 feet. Well construction diagrams are

included in Appendix A.

4.2.3 LNAPL Characterization
In this report, LNAPL refers to separate-phase petroleum hydrocarbon liquids in the
subsurface. LNAPL is found within the landfilled materials, in vadose zone soils, and
floating on the groundwater table. LNAPL characterization activities included the
following:

4.2.4

An oil/water interface probe was used to monitor the wells for LNAPL presence
and layer thickness as described below in Section 4.2.4, in order to help delineate
the extent of LNAPL.

A simple bailing test was conducted at well MW-13 in November 2012, so that
the potential effectiveness of physical LNAPL removal technologies can be semi-
quantitatively assessed in the FS evaluation. The test demonstrated that the well,
which had an LNAPL layer thickness estimated at 0.99 feet at the start of the test,
was slow to refill when the LNAPL was removed (see Appendix E for the bailing
test field report and photographs). Approximately 900 milliliters (mL) of LNAPL
was bailed from the 2-inch-diameter well over a 2-hour test period (refer to the
LNAPL removal log in Table 7). Bailing LNAPL from MW-8 (in which an
estimated 0.2-foot-thick layer had been measured the previous month) was also
attempted, but less than 5 mL of LNAPL could be recovered from that well.

An LNAPL sample was collected from well MW-13 during the bailing test and
submitted for laboratory analysis/determination of the following:

= TPH in the diesel and motor oil ranges (NWTPH-DXx);

= Chlorinated VOCs (EPA 8260);

= Specific gravity (ASTM D-1298);

= Pensky-Martin closed cup flash point (ASTM D-93); and
= Kinematic viscosity (ASTM D-445).

Laboratory results are summarized in Table 8.

Groundwater and LNAPL Thickness Monitoring

The purpose of the groundwater monitoring program was to characterize groundwater
occurrence and evaluate groundwater quality at the Site. Figure 9 shows the locations of
the Site’s 16 monitoring wells. Monitoring was conducted on roughly a quarterly basis
between April 2011 and August 2013. For the first seven rounds (April 2011 through
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October 2012), all existing monitoring wells except MW-3 were sampled*. Groundwater
samples were submitted for laboratory analysis of the following:

* TPH in the diesel and motor oil ranges (Method NWTPH-Dx);

* Total and dissolved metals (arsenic, copper, lead) (EPA Method 6010);
*  VOCs (EPA Method 8260);

* PAHSs (EPA Method 8270 modified); and

* SVOCs (EPA Method 8270).

In November 2012, newly-installed monitoring wells MW-12 through MW-16 (installed
primarily for the purpose of delineating the extent of LNAPL) were sampled in
accordance with Aspect, 2012b, for the following:

* TPH in the diesel and motor oil ranges (Method NWTPH-Dx); and
* Chlorinated VOCs (EPA Method 8260).

For the final three rounds (February, May, and August 2013), selected wells (MW-4
through MW-6 and MW-9 through MW-16) were sampled for the following:

* TPH in the diesel and motor oil ranges (Method NWTPH-Dx);
* Total arsenic and total lead (EPA Method 6010); and
* Chlorinated VOCs (EPA Method 8260).

Depths from well top-of-PVVC-casing (TOC) to LNAPL (if present) and to groundwater
were measured using an oil/water interface probe. The groundwater elevation in each
well was then calculated by subtracting the depth-to-water measurement from the TOC
elevation. Depth-to-water measurements and groundwater elevations are summarized in
Table B-1 (Appendix B). When LNAPL was present, the groundwater elevation shown in
the table has been adjusted assuming an LNAPL specific gravity of 0.89 (see Table 8).
Figure 10 provides a Rose diagram depicting groundwater flow direction (to the
southwest) in the north landfill area based on seven rounds of water level measurements
at wells MW-2, MW-5, and MW-9.

LNAPL thickness was calculated by simply subtracting the depth-to-LNAPL
measurement from the depth-to-water measurement. Resulting LNAPL thicknesses are
shown in Table 7. The interface probe emits three different audible signals depending on
whether the probe tip is in contact with air, water, or LNAPL. This instrument typically
provides accurate measurements when LNAPL is not present. In addition, it can
accurately indicate the oil/water interface when the LNAPL is a light petroleum product
such as gasoline. In this case, however, the viscous, sticky nature of the LNAPL resulted
in inconsistent readings. Therefore, the reported LNAPL layer thicknesses can only be
regarded as estimates.

Following depth measurements, each well to be sampled was purged at a flow rate less
than 0.5-liter per minute. During purging, field parameters including temperature,
specific conductance, dissolved oxygen, pH, oxidation/reduction potential (ORP), and

! As noted in Section 3.3.1, Well MW-3 is screened in a shallower, perched groundwater zone.
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turbidity were periodically monitored. Once field parameters stabilized, laboratory-
supplied sample containers were filled directly from the pump discharge. Wells that
contained LNAPL were not purged/sampled, with one exception: a groundwater sample
was collected for laboratory analysis from beneath the LNAPL layer in MW-13 during
the November 2012 monitoring round.

Stabilized field parameters and laboratory analytical results are tabulated in Appendix D
(Table D-1). Table 6 provides a summary of groundwater quality data.

4.2.5 Upland Water Well Inventory
An upland water well inventory was completed to assess whether groundwater within a
one mile radius of the site was being used as a domestic water supply. The survey
included a review of the Ecology well log database as well as the Washington State
Department of Health database.

Figure 12 provides a summary of the results. Note that the domestic well locations
depicted in Figure 12 are based on the center point of the township/range/quarter/quarter
location of the well. The actual address location of the well is not available in the
Ecology well log database; however, the well would be within an approximate quarter
mile radius of the location shown. Four domestic wells were found within the one-mile
search radius. Based on initial review of the well locations relative to the Site
hydrogeologic setting, it is unlikely that contaminants found in the aquifer beneath the
Site would impact these wells.

A review of Washington State Department of Health database indicates that the area
within a one-mile radius of the Site is serviced by two Group A water systems; City of
Bremerton and Rocky Point Water District 12. City of Bremerton water supply wells and
surface water sources are located outside the one-mile radius. Rocky Point Water District
contracts with the City of Bremerton for water services. Rocky Point does not have a
water source asset.

4.2.6  Data Usability
Quality assurance review of analytical data was conducted in accordance with the RI
Work Plan. All collected data are reported in this RI; however, the use of the data
depends on its particular quality. Data usability is discussed below as follows:

* Analytical Data Validation describes the data review process, and identifies any
data flagged or rejected due to quality concerns.

» Usability of Field Parameter Data describes the use of field parameter data
collected during groundwater monitoring.

Analytical Data Validation

EcoChem, Inc., a qualified data validator, performed third-party validation of soil and
groundwater analytical results collected during the RI2. The data validation was
conducted in accordance with the SAP (Aspect, 2011b). The validation process was

2 Analytical results for the three groundwater monitoring rounds conducted in 2013 were
reviewed for data usability by Aspect, but were not submitted for third-party validation.
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performed to provide a determination of whether the data meets the project-specific
criteria for data quality and data use.

Laboratory data reports prepared by Friedman and Bruya, Inc., were reviewed by
EcoChem using guidance and quality control criteria documented in the analytical
method; the Quality Assurance Project Plan (Rl Work Plan, Aspect, 2008); National
Functional Guidelines for Inorganic Data Review (EPA, 1994 & 2004); and National
Functional Guidelines for Organic Data Review (EPA, 1999). Data Validation Reports
are provided in Appendix C, tabulated soil and groundwater results are presented in
Appendix D, and laboratory reports are provided in Appendix 1.

All data were deemed acceptable by the data validator, incorporating data qualifiers as
appropriate. If values are estimated (assigned a “J”), data may be used for site evaluation
purposes; but reasons for data qualification should be taken into consideration when
interpreting sample concentrations.

Usability of Field Parameter Data

Field instruments for measuring temperature, pH, specific conductance, dissolved
oxygen, and oxidation-reduction potential (ORP) were calibrated prior to groundwater
monitoring events. These data are typically monitored to confirm that the groundwater
sample is representative of groundwater conditions, but can also be used to characterize
groundwater quality. Overall field parameters were relatively consistent, event to event.

When discussing redox conditions, it is typical to use Eh rather than ORP, which have
different reference electrodes. Eh Standard Hydrogen Electrode (SHE) was calculated by
adding 200 mVolts to field measured ORP value (Nordstrom and Wilde, 2005).

5 Regulations and Proposed Screening Levels

5.1 Potential Applicable Regulatory Requirements

Multiple environmental laws may apply to investigation and cleanup actions at the Site.
The following provides a summary of likely applicable state and federal laws.

5.1.1 Federal Requirements
Resource Conservation and Recovery Act. The Resource Conservation and Recovery
Act (RCRA) addresses the generation and transportation of hazardous waste, and waste
management activities at facilities that treat, store, or dispose of hazardous wastes.
Subtitle C (Hazardous Waste Management) mandates the creation of a cradle to grave
management and permitting system for hazardous wastes. RCRA regulates "solid wastes"
that are hazardous because they may cause or significantly contribute to an increase in
mortality or serious illness, or that pose a substantial hazard to human health or the
environment when improperly managed. In Washington State, RCRA is implemented by
EPA and/or Ecology under the State’s Dangerous Waste Regulations, WAC 173-303.

Federal and State Clean Air Acts (42 USC 7401 et seq.; 40 CFR 50; RCW 70.94;
WAC 173-400, 403). The federal Clean Air Act regulates emissions of hazardous
pollutants to the air. Controls for emissions are implemented through federal, state and
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local programs. The federal Clean Air Act is implemented in the state of Washington
through the Washington Clean Air Act (RCW 70.94). The regional air pollution control
authorities, activated under the Washington Clean Air Act, have jurisdiction over
regulation and control of the emission of air contaminants and the requirements of state
and federal Clean Air Acts in their districts.

5.1.2 State and Local Requirements
Model Toxics Control Act (MTCA) (RCW 70.105D; WAC 173-340) authorized
Ecology to adopt cleanup standards for remedial actions at sites where hazardous
substances are present. The processes for identifying, investigating, and cleaning up these
sites are defined. Cleanup levels for soil, groundwater, surface water, and air are
established, including rules for evaluating cross-media protectiveness. MTCA also
requires that LNAPL be remediated “to the maximum extent practicable.”

Apart from MTCA, potential state requirements are specified in several statutes, codified
in the Revised Code of Washington (RCW), and regulations promulgated in the WAC.

State Environmental Policy Act (SEPA) (RCW 43.21C; WAC 197-11). The SEPA is
intended to ensure that state and local government officials consider environmental
values when making decisions. The SEPA process begins when an application for a
permit is submitted to an agency, or an agency proposes to take some official action.
Prior to taking any action on a proposal, agencies must follow specific procedures to
ensure that appropriate consideration has been given to the environment.

Washington Water Pollution Control Act (RCW 90.48; WAC 173-201A). This Act
provides for the protection of surface water and groundwater quality. WAC 173-201A
establishes water quality standards for surface waters of the state.

Washington Hazardous Waste Management Act (RCW 70.105; WAC 173-303). This
regulation implements the State Hazardous Waste Management Act of 1976 as amended,
and also implements RCRA. Unlike RCRA, which defines hazardous wastes as those
solid wastes designated by 40 CFR Part 261 and regulated as hazardous and/or mixed
waste by EPA, WAC 173-303 distinguishes between different types of wastes, including
dangerous, extremely hazardous, and mixed waste.

5.2 Proposed Screening Levels

Screening levels are media-specific reference concentrations used to assess the
significance of chemical test results and identify constituents of potential concern
(COPCs). Proposed screening levels for soil, groundwater, and air/soil vapor are provided
in Tables 2, 3, and 4, respectively.

5.2.1  Soil and Groundwater
Soil screening levels are based on protection of the following potential exposure
pathways:

» direct human exposure via ingestion, inhalation, or dermal absorption;
* leaching to groundwater; and
 terrestrial ecological exposure.
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Soil screening levels for protection of the vapor intrusion pathway are not included in
Table 2 because the vapor intrusion pathway was addressed empirically through sub-slab
soil vapor sampling.

Groundwater screening levels are based on ingestion (i.e., drinking water criteria) as the
highest beneficial use. Groundwater screening levels for protection of surface water were
not considered.

Soil screening levels were developed for constituents that: a) were detected in at least one
soil sample; and b) are included in Ecology’s Cleanup Level and Risk Calculations
(CLARC) database. Similar criteria were used in developing groundwater screening
levels.

Air and Soil Vapor
Proposed air screening levels for COPCs are the current MTCA Method B cleanup levels
listed in Table 4. MTCA Method B cleanup levels at the time of the 2010 sub-slab soil
vapor assessments are also listed in Table 4, along with the screening levels that were
developed based on those cleanup levels. Note that many of the cleanup levels have
changed since the assessments were completed. However, as discussed in Section 7.4, the
assessment conclusions remain unchanged.

Interim Actions

This section describes the two interim actions that were completed in Spring 2012 and
Summer 2013, while the RI was underway.

6.1 Spring 2012 Interim Action

Results of the near-surface soil sampling described in Section 4.2.1 indicated elevated
contaminant concentrations within 1 foot of ground surface in a portion of the South
Landfill Area. A soil removal interim action was completed in Spring 2012 to reduce the
potential for direct-contact exposure to this soil contamination. The interim action was
completed in accordance with an Ecology-approved work plan (Aspect, 2011e), and had
the following objectives:

* Maintain protective surface soil conditions for students and area stakeholders;

* Remove soils from the 0- to 1-foot-depth interval in areas where contaminant
concentrations in soil exceed unrestricted land use cleanup levels under MTCA,
and

* Complete an interim action that would be compatible with further action, if
warranted, following completion of the RI/FS process.

As depicted on Figure 14, impacted near-surface soils were excavated from a roughly
5,800-square-foot area situated primarily on the Church property but with its northern
edge extending roughly 10 feet onto the School property. The soils were excavated in two
phases. An initial excavation area (blue-highlighted on Figure 14) was identified in the
work plan based on results of the supplemental soil sampling completed in December
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2011. After completing this initial excavation area, 12 sidewall confirmation samples
(CS-1 through CS-12) were collected and submitted for laboratory analysis of antimony,
arsenic, copper, and lead by EPA Method 200.8, and for TPH in the diesel and motor oil
ranges by NWTPH-Dx. (No confirmation samples were collected from the excavation
bottom.) Based on laboratory results, 19 additional soil samples (CS-13 through CS-31)
were collected from the 0- to 1-foot-depth interval outside the perimeter of the initial
excavation. Laboratory results for those samples were used to determine the final
excavation limits. Upon completion of soil removal in the additional excavation area
(pink-highlighted on Figure 14), all confirmation samples around the perimeter of the
excavated area were below MTCA cleanup levels for unrestricted land use.
Approximately 343 tons of excavated soils were profiled and disposed of in an
appropriate offsite landfill. A geotextile fabric, which does not reduce water infiltration
but provides a “marker” layer that reduces the potential for exposure to underlying
contaminated soils, was then placed in the excavation. Finally, imported fill soil was
placed on the geotextile fabric and hydroseeded to provide a finished clean soil and sod
barrier layer at least one foot thick.

The Spring 2012 interim action was documented in a technical memorandum (Aspect,
2012a). Photographic records and soil disposal certificates are provided in Appendix G.

6.2 Summer 2013 Interim Action

Ecology requested that a second interim action be conducted at two locations on the
School property where lead concentrations in soil at 1- to 3-foot depth were found to
exceed the soil screening level of 250 milligrams per kilogram (mg/kg). (Sampling of
soils in the 0- to 1-foot depth interval did not indicate any screening level exceedances.)
These areas, northeast of the Spring 2012 interim action area and north of the portable
classroom, are shown on Figures 14 and 15, respectively. The objective of the interim
action, completed in Summer 2013, was to provide additional cover materials in these
areas, to better ensure the long-term integrity of the barrier layer. The interim action was
completed in accordance with an Ecology-approved work plan (Aspect, 2013).

The Summer 2013 interim action did not include any soil excavation or confirmation
sampling. Instead, geotextile fabric was placed directly on the undisturbed ground
surface, and imported fill soil was placed on the fabric and hydroseeded to provide an
additional clean soil and sod cover layer at least one foot thick. Approximately 2,400
square feet of additional cover was provided northeast of the Spring 2012 interim action
area (Figure 14), and 4,900 square feet north of the portable classroom (Figure 15).
Construction included installation of a new storm drain line from the northeast corner of
the portable classroom to a pre-existing catch basin located within the additional cover
footprint. Photographic records are provided in Appendix G.

7 Nature and Extent of Contamination

Due to the extensive soil sampling completed under this RI, the nature and extent of
contamination is best depicted using a series of summary maps and tables. The following
discussions identify COPCs (Tables 5 and 6) and then map their occurrence across the
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site (Figures 16 through 25). Each table and figure is referenced below with the
corresponding discussion.

7.1 Constituents of Potential Concern

Known and suspected contaminants in soil and groundwater were identified based on a
comparison of detected constituent concentrations to the screening levels developed in
Section 5. This comparison was made using the full set of RI investigation samples for
soil (Table 5) and groundwater (Table 6). The following COPCs were identified:

Soil COPCs
e TPH in the diesel and motor oil ranges, including LNAPL;
* The metals antimony, arsenic, chromium (I11), copper, lead, and zinc;
» Trichloroethene (TCE); and
» Carcinogenic polycyclic aromatic hydrocarbons (CPAHS).
Groundwater COPCs

e TPH in the diesel and motor oil ranges;
e The metals arsenic and lead; and
« TCE.

7.2 Soil Quality

7.2.1

Soil quality data are summarized in Table 5. Soil quality observations correlate closely
with the distribution of landfilled materials. Figures 16 through 19 show the results of the
grid-based sampling and effectively define the lateral boundaries of the historical landfill
materials. Figures 20 through 22 depict cross sections showing the vertical extent of
historical landfill activities and their impact on underlying soil quality. Figure 23
provides a 3-D visualization of deep petroleum hydrocarbon impacts beneath a portion of
the north landfill area. A complete tabulation of soil quality test results is presented in
Appendix D.

Landfilled Materials
Landfilled materials are present at depth in two general areas of the site. The interpreted
boundaries of these ‘north’ and “south’ landfill areas are shown on each map depicting
exploration locations and chemical test results (e.g., Figure 11 and Figures 16 through
19). Figure 20 shows the location of two cross sections that depict the depth and lateral
extent of the north (Figure 21) and south (Figure 22) landfill areas.

The north landfill area occurs exclusively on School property, whereas the south landfill
area occupies both School and Church property. Historical air photos suggest the
potential for landfilled materials to extend onto adjacent privately owned parcels.
However, chemical testing results indicate no evidence of soil quality exceedances at
these property boundary lines. On this basis, we conclude that impacts associated with
landfill activities are limited to the School and Church properties.

The grid sampling program successfully defined the lateral extent of soil impacts in both
the north and south landfill areas. The north landfill area materials typically extend to a
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depth of about 15 feet bgs, but areas of deeper accumulation were noted in two general
areas: an approximate depth of 40 feet bgs near the middle of the north landfill area
(TER-B-19); and a depth of 30 feet bgs further north (TER-B-3). The south landfill area
materials typically extend to a depth of less than 10 feet bgs, with an accumulation
extending to 20-foot depth beneath the Church property (MW-11).

Landfilled materials are highly variable, containing a fragmented mixture of glass, wood,
metal, brick, charcoal, fabric, wire, and ceramics. Petroleum-like staining and areas of
ash-like deposits were observed in localized areas. Landfilled materials were not
observed at ground surface during the site investigation; the soil cover layer was
consistently at least one foot thick.

7.2.2 Metals in Soil
Metals exceedances in soil correlate with the occurrence of landfilled materials. Arsenic
and lead were the metals that most frequently exceeded their screening levels. The
locations of arsenic and lead exceedances are shown by depth interval on Figures 16 and
17, respectively. Note that the Spring 2012 interim action successfully removed soil from
areas with surficial (0- to 1-foot depth) soil quality exceedances from the School and
Church properties (see Section 6).

The following is noted regarding metals exceedances in soil:

* Arsenic — Exceedances were limited in near-surface soils (3 samples), but
constituted a higher proportion of the soil samples collected at depth. The
maximum detected arsenic concentration was 63 mg/kg, which exceeds the
screening level of 20 mg/kg by just over a factor of three. The primary area of
arsenic exceedances was clustered in the central portion of the north landfill area,
at depths ranging from 3 to 15 feet (see Figure 16).

* Lead - While lead exceedances tend to be co-located with arsenic exceedances,
the magnitudes of those exceedances were significantly higher. The maximum
detected lead concentration was 26,300 mg/kg, which exceeds the screening level
of 250 mg/kg by more than two orders of magnitude. It is also notable that lead-
containing soils excavated during the Spring 2012 interim action failed Toxicity
Characteristic Leaching Procedure (TCLP) testing and required solidification
prior to landfill disposal as hazardous waste. As shown on Figure 17, the highest
lead concentrations occur within the central portion of the north landfill area, at
depths ranging from 3 to 15 feet bgs. The north and south landfill area cross
sections (Figures 21 and 22) show that lead exceedances do not extend more than
5 feet into the underlying soil beneath the landfilled materials.

* Other Metals (antimony, chromium (I11), copper, zinc) — Each of these metals
were measured above screening levels in only 5 or fewer soil samples, and no
exceedances were reported for the 0- to 3-foot depth interval. These exceedances
are co-located with lead and/or arsenic exceedances.

7.2.3 LNAPL and Adsorbed Petroleum Hydrocarbons in Soil
Localized exceedances of TPH in the diesel and motor oil ranges were detected within 15
feet of ground surface, as shown on Figures 18 and 19. However, a much more extensive
accumulation of LNAPL and adsorbed petroleum hydrocarbons was discovered in vadose
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zone soils and floating on the water table beneath an unusually deep portion of the north
landfill area. A cross section of this accumulation is depicted on Figure 21, and Figure 23
provides a 3-dimensional visualization. After LNAPL was detected in MW-8 at a layer
thickness estimated at 0.2 feet, borings MW-12 through MW-16 were advanced in
October 2012 to delineate the magnitude and extent of deep petroleum hydrocarbon
impacts. Figure 23 shows TPH concentrations detected in soil samples collected from
these borings, and Figures 24 and 25 show the estimated areal extent of water table
LNAPL as measured during the Fall 2012 monitoring round. LNAPL was observed in
only MW-8 and MW-13 on this occasion. However, it was also observed in MW-16
during the three subsequent monitoring rounds, and in MW-14 during the most recent
monitoring round. As is evident in the Table 7 summary, LNAPL thickness measured in a
given well is highly variable from one monitoring round to the next. Reasons for this high
variability likely include the following:

e Measurement error (Refer to Section 4.2.4 discussion.)

e Fluctuations in water table elevation (Measured LNAPL thicknesses typically
decrease with increasing water table elevation. For example, the measured
LNAPL thickness reduction in MW-13 leading up to the November 21, 2012,
bailing test was likely due, at least in part, to a rising water table.)

e Delayed entry of the viscous LNAPL into a newly-installed well (This may
explain why LNAPL was not observed initially in MW-16.)

e LNAPL removal during the November 2012 bailing test (refer to Section 4.2.3)
resulted in a large reduction in LNAPL thickness in MW-13. Subsequent
thickness increases measured in that well can also likely be attributed to post-
removal recovery (i.e., return to dynamic equilibrium).

A wide range of petroleum hydrocarbon liquids was likely disposed of in the north
landfill area, including mixtures containing relatively volatile (low molecular weight) and
water-soluble (e.g., aromatic) hydrocarbons. However, over the many decades since
landfilling activities ceased, the low molecular weight compounds have volatilized and
the more water-soluble compounds have largely leached to groundwater, leaving behind a
“weathered” high-viscosity mixture of relatively non-volatile, low-solubility compounds.
Nonetheless, leaching to groundwater continues, as evidenced by the detection of TPH in
the diesel and motor oil ranges in groundwater samples collected from wells screened
beneath impacted vadose zone soils and in the immediate vicinity of the water table
LNAPL.

Due to the age of the release and the fact that LNAPL becomes less mobile (i.e., more
viscous) over time, vadose zone LNAPL is likely “hung up” in the soil pore spaces and,
for the most part, no longer moving downward through the soil column.

7.2.4 TCE and cPAHs in Soil
The 0- to 3-foot depth soil sample collected at location SG-J7 yielded the only TCE and
cPAH exceedances in the testing program. This sample location is within the south
landfill area on the Church property. The subsequent Spring 2012 interim action removed
soils from this area to a 1-foot depth and installed a barrier consisting of a geotextile
fabric covered by a clean soil and sod layer at least one foot thick.
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7.3 Groundwater Quality

Fifteen monitoring wells are screened in the upper portion of the shallowest zone of
regionally extensive groundwater beneath the Site, which is encountered at a depth of
roughly 120 feet and has a southwesterly flow direction. Well locations are shown on
Figure 9. MW-1 and MW-2 are pre-existing wells (installed in December 1994, prior to
the RI). The remaining 13 were installed during the RI in three separate mobilizations:
MW-4 through MW-7 in March 2011; MW-8 through MW-11 in December 2011; and
MW-12 through MW-16 in October 2012. Groundwater monitoring was conducted on
approximately a quarterly basis between April 2011 and August 2013. Laboratory results
are summarized in Table D-1 (Appendix D). Screening level exceedences are depicted on
Figure 24 (for TPH in the diesel and motor oil ranges measured during the Fall 2012
monitoring round) and Figure 25 (for other COPCs in groundwater, all monitoring rounds
included); also refer to Table 6.

TPH exceedances in groundwater were detected only in the vicinity of the deep
petroleum hydrocarbon impacts discussed in Section 7.2.3. As expected, the highest
dissolved TPH concentrations were detected in the November 2012 sample from MW-13
(Figure 24), the only time a groundwater sample was collected from an LNAPL-
containing well. The limited lateral migration of TPH dissolved in groundwater is
demonstrated at MW-15, located just 40 feet downgradient of MW-8 (an LNAPL-
containing well). For the 4 quarters this well was sampled, TPH in the motor oil range
was consistently below the laboratory detection limit, while diesel-range TPH was
detected on only the first occasion (6 days after well installation). That detection was 70
micrograms per liter (ug/L), far below the 500 pg/L screening level for diesel-range
TPH. The observed rapid TPH attenuation in groundwater is likely due primarily to
biological processes. Considering the age of the release, it is anticipated that the
dissolved TPH plume in groundwater is no longer advancing.

TCE concentrations above the screening level were detected only in well MW-9, beneath
the northern portion of the north landfill area (Figure 25). The screening level is exceeded
at this well by only about a factor of two, and TCE was not detected at well MW-16,
located approximately 160 feet downgradient. TCE was also detected in wells MW-5,
MW-7, and MW-14, but only at concentrations below the screening level. The source of
TCE is likely landfilled materials and, as with TPH concentrations in groundwater, the
TCE plume is expected to be stable or retreating.

As depicted on Figure 25, arsenic and/or lead screening level exceedances have been
detected in wells MW-1, MW-4, MW-6, and MW-10. Arsenic concentrations detected in
MW:-6 have exhibited an increasing trend over the monitoring period, while
concentrations in the other three wells have decreased over time. Rather than being
indicative of groundwater quality in the surrounding aquifer, the earlier detections in
these wells are thought to have been influenced by the well drilling/installation process.
Based on concentrations measured in the later monitoring rounds (including five or more
consecutive quarterly monitoring events), the only metals exceedance appears to be
arsenic in well MW-6. That well is downgradient of the water table LNAPL, and the
arsenic exceedance is likely caused by the impact of petroleum hydrocarbons on
geochemical conditions which, in turn, increase arsenic mobility in groundwater.
Nonetheless, based on the later-round sampling results, arsenic concentrations drop
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below the screening level before groundwater reaches well MW-10, which is located on
School property approximately 130 feet downgradient of MW-6.

7.4 Soil Vapor and Indoor Air Quality

Two rounds of sub-slab vapor sampling were completed, in August and November 2010,
at six locations inside the main school building. Sampling was conducted in accordance
with a Soil Vapor Intrusion Assessment Work Plan (Aspect, 2010a). The November
sampling event was conducted during the school day, with the building’s HVAC system
running continuously. (It was not running during the August sampling event.) Since it is
standard practice for the school’s HVAC system to be run continuously during the school
day, the November event better represented conditions to which students are actually
exposed. In addition, the November event was conducted during a weather pattern more
conducive of vapor intrusion (VI).

In the August sampling event, screening level exceedances were measured for hydrogen
sulfide (at two locations) and chloroform (at one location). Results of the November
sampling event did not indicate any exceedances of the COPC screening levels, and
hydrogen sulfide and chloroform were not detected in any sample. Since the November
event better represented student exposure conditions under a weather pattern conducive
of VI, these two compounds are not considered to be a VI concern.

The screening levels were established at 10 times the most stringent MTCA Method B air
cleanup levels, which conservatively accounts for soil vapor attenuation across a floor
slab in accordance with Ecology guidance (Ecology, 2009). As noted in the VI
assessment report for the August sampling event (Aspect, 2010b), cross-slab attenuation
factors are usually much higher than 10 [typically on the order of 1,000 according to a
study of 218 U.S. homes (Sager, et.al., 1997)]. This suggests that indoor air
concentrations of COPCs would not be a concern at the school even if sub-slab vapor
concentrations were much higher than those detected in either the August or November
2010 sampling events.

Operation of the school’s HVAC system appears to provide some positive pressurization
in the building (relative to outdoor air), and this decreases V1 potential. The VI
assessment report for the November sampling event (Aspect, 2010c) recommended that
the standard practice of running the HVAC system throughout the school day be
continued. As long as this is done, indoor air PCOC concentrations due to VI are
expected to remain below levels of concern.

As noted in Section 5.2.2, MTCA Method B air cleanup levels for many of the COPCs
have changed since 2010. However, cleanup levels have become more stringent for only
two compounds: trans-1,2-dichloroethene and 1,2-dichloroethane. These compounds
were not detected in either 2010 sampling round, and the laboratory detection limits did
not exceed ten times the current cleanup levels. Therefore, the change in cleanup levels
has not altered the conclusions and recommendations of the 2010 VI assessments.
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8 Conceptual Site Model

8.1 Source

The materials landfilled at the Site prior to school construction are the apparent source of
the soil and groundwater quality issues identified by this RI. Using multiple lines of
evidence (e.g., historical photographs, site assessment activity, construction
observations), two generalized areas of landfill accumulation are identified. These two
landfill areas cover approximately 5.5 acres and are located almost entirely beneath the
School and Church properties. While typically encountered at depths of less than 15 feet
bgs, landfilled materials were found as deep as 40 feet bgs.

The COPCs present at the Site are TPH in the diesel and motor oil ranges (including
LNAPL), TCE, cPAHSs, and the metals antimony, arsenic, chromium (111), copper, lead,
and zinc. Arsenic and lead were frequently noted above screening levels within landfill
material, but both soil and groundwater data indicate that limited downward migration
occurs. Petroleum-based product disposal in the north landfill area has resulted in a
localized petroleum hydrocarbon hot-spot that extends to the regional water table, where
LNAPL has been observed in several monitoring wells. Localized and significantly less
frequent exceedances were noted for the other four metals, TCE, and cPAHs.

8.2 Potential Exposure Pathways

An exposure pathway describes the mechanism by which human or ecological exposure
to site contaminants can occur under baseline site conditions, assuming no remedial
action or protective control is in place. The following section will relate these pathways
to specific constituents detected at concentrations above screening levels in individual
site areas. Completed exposure pathways must have:

* Anidentified source of contaminants;

* A mechanism for contaminant release and transport from the source;
* An exposure route where contact with the contaminant can occur; and
* A receptor that can be exposed to the contaminant.

8.2.1 Soil and LNAPL
Soil quality from ground surface to a depth of 15 feet poses the potential for exposure via
direct contact with the historical landfill materials. The potential ways that exposures
could occur consist of the following:

» Children and BSD staff contacting contaminated soils, if no controls are in place
to provide a physical barrier at the Site;

*  Workers contacting contaminated soils (skin contact or incidental ingestion)
and/or inhaling contaminated soil particles during future invasive activities, if no
worker protection controls are in place; or

» Terrestrial ecological receptors contacting contaminated soils in the future, if no
controls are in place.
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The RI implemented a grid-based sampling approach to identify the potential presence of
contaminants exceeding screening levels in soils to a depth of 15 feet. Where screening
level exceedances were identified within 1 foot of ground surface, an interim action
(described in Section 6.1) was successfully implemented to remove impacted soil, install
a geotextile fabric, and construct a clean soil and sod barrier at least one foot thick. A
second interim action (described in Section 6.2) provided additional cover at two
locations where soil concentrations in the 1- to 3-foot depth interval exceeded the soil
screening level for lead. The need for additional remedial actions to protect against direct
contact exposure will be evaluated in the FS.

In addition to these pathways, contaminants in soil and LNAPL can leach to
groundwater, acting as a secondary source. Therefore, the soil-to-groundwater pathway
must also be considered in areas where there is a potentially complete groundwater
exposure pathway.

8.2.2  Groundwater
Groundwater beneath the Site is encountered at a depth of roughly 120 feet and has a
southwesterly flow direction. Drinking water is the highest beneficial use for
groundwater in this area. The presence of screening level exceedances in groundwater
confirms that this pathway is complete. However, the School and all area consumers
obtain their drinking water from municipal sources. No drinking water wells are located
on the Site or in the immediate vicinity. A water well inventory identified four potential
domestic wells within a one-mile radius of the property, but none were located
downgradient of the Site or in areas where impacts could reasonably be expected.

The primary impact to groundwater quality at the Site is TPH in the diesel and motor oil
ranges leaching from LNAPL accumulations at the water table and in vadose zone soils
beneath the north landfill area. In addition, one monitoring well upgradient of the TPH
impact area (MW-9) exhibits a screening level exceedance for TCE, and one
downgradient well (MW-6) exhibits a total arsenic exceedance. In both cases, constituent
concentrations are at roughly twice their respective screening levels. The arsenic
exceedance is likely the result of geochemical conditions created by the upgradient
presence of TPH.

Results from the broader monitoring well network indicate that the TPH, TCE, and
arsenic impacts to groundwater are localized and do not extend beyond the School
property boundary. The FS will consider remedial alternatives to restore the locally
impacted groundwater quality.

8.2.3 Vapor Inhalation
Individuals inhaling indoor air contaminated by the volatilization of contaminants in soil
(via vapor intrusion) are another potential exposure pathway. As discussed in Section 7.4,
this pathway is not complete and has been addressed with Ecology on an expedited path
ahead of this RI/FS process.

8.3 Terrestrial Receptors and Ecological Evaluation

A Terrestrial Ecological Evaluation (TEE) was conducted to determine whether the
identified hazardous substances in soil at the site had the potential to harm plants and
animals. The following TEE was conducted in accordance with MTCA TEE procedures
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(WAC 173-340-7490) and Ecology online guidance.® The initial steps conducted were to
determine whether the site qualifies for an exclusion from a TEE and, if not, whether the
site qualifies for a simplified TEE. Supporting documentation and forms generated for
the TEE are presented in Appendix H.

8.3.1  Primary Exclusion Evaluation
Currently, exposure pathways to hazardous substances in surface soil are complete for
plants, soil biota, and wildlife, although on-site habitat quality is low, as discussed below.
The School property is approximately 10.4 acres and the adjacent Church property is
approximately 3 acres. The interpreted extent of landfill activity within these two parcels
is approximately 6 acres (Figure 11). Including a 500-foot-wide buffer around the Site,
there are several areas greater than 1.5 acres of contiguous undeveloped land as defined
by WAC 173-340-7490* (Figure H-1). Since concentrations of hazardous substances at
the Site are not below natural background concentrations, the Site does not qualify for a
primary exclusion. Therefore, a simplified or site-specific TEE was conducted.
Attachment H-1 (TEE Process Primary Exclusions Documentation Form) documents our
evaluation of the site for the primary exclusion.

8.3.2  Simplified TEE Qualification Evaluation
Crownhill is bordered by properties zoned for low-density residential development. The
site is not located on or directly adjacent to an area where management or land use plans
will maintain or restore native or semi-native vegetation. The site has little native
vegetative cover, given that turf grass playfields and landscaped plants and shrubs
surround the school buildings. It is unlikely that the site will be used by threatened or
endangered species nor State priority species or species of concern. Isolated stands of
coniferous and deciduous trees are present along portions of the property boundaries of
the site. Adjacent residential areas within 500 feet of the site provide patchy areas with
stands of coniferous and deciduous trees, but do not provide large (e.g., greater than 10
acres) contiguous habitat area. Based on the above analysis, the site qualifies for a
simplified TEE. This evaluation for a simplified TEE is documented in Attachment H-2
(TEE Process: Simplified or Site-Specific Evaluation Documentation Form).

8.3.3  Simplified TEE
The simplified TEE consists of exposure, pathway, and contaminant analyses. The
exposure analysis is documented in Attachment H-3 (Table 749-1: Simplified Terrestrial
Ecological Evaluation, Exposure Analysis Procedure). As described previously, the Site
consists of playfields and perimeter landscaping, including isolated stands of coniferous
and deciduous trees.

The Site, including the areas encompassing the interpreted extent of landfill, is almost
completely covered by turf grass, asphalt, or structures. The overall habitat quality of turf

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

* “Contiguous undeveloped land” means an area of undeveloped land that is not divided into
smaller areas by highways, extensive paving, or similar structures that are likely to reduce the
potential use of the overall area by wildlife. Roads, sidewalks, and other structures that are
unlikely to reduce potential use of the area by wildlife shall not be considered to divide a
contiguous area into smaller areas. [WAC 173-340-7490(1)(c)(iii)]
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grass is considered low. The rooting depth of turf grass is not expected to be greater than
2 feet bgs (Wu, 2005). Similarly, soil invertebrates are unlikely to be found below the
root zone of the turf. The low-quality habitat at the site is unlikely to attract a significant
number of birds or mammals, given that there is adjacent habitat of intermediate quality
surrounding the site. Some more common passerines, like robins or starlings, may
periodically forage on the turf fields.

Given the low habitat quality and the likelihood of implementing future institutional
controls in conjunction with the final cleanup remedy, this TEE assumes a 3-foot-depth
conditional point of compliance. The simplified TEE screening was conducted using soil
sample data collected from O to 3 feet bgs during spring and winter 2011. For the
exposure analysis, Ecology requires the evaluation of potential bioaccumulative
compounds (Attachment H-3). While polychlorinated biphenyls (PCBs) were detected in
2 of 27 soil samples (7 percent), the concentrations were well below TEE screening
levels for total PCB and the samples with detected PCBs were from the 6- to 9-foot
interval. Metals and petroleum hydrocarbons were detected in surface samples (0- to 3-
foot-depth) and are the primary hazardous substances of concern. Based on the TEE
exposure and pathway analysis, there is a potential pathway for plants and animals on the
site to be exposed to hazardous substances.

The maximum soil concentrations from samples collected within in the 0- to 3-foot-depth
range were compared to the simplified TEE soil benchmarks from MTCA (Attachment
H-4) to determine the COPCs. This analysis excludes soil sample results from locations
within the perimeter of the Spring 2012 interim action (see Section 6.1). Arsenic®,
copper, lead, and diesel-range TPH exceeded their respective simplified TEE soil
benchmarks and are, therefore, COPCs. The stations and ranges of concentrations
exceeding the benchmarks are summarized below. Additionally, the 95 percent upper
confidence limit on the mean (95% UCL) was calculated for these chemicals using
Environmental Protection Agency (EPA) ProUCL (Version 4.00.05 software).

The following is a comparison of the COPC’s to the TEE soil benchmarks (from
Attachment H-4):

* Arsenic slightly exceeded the simplified TEE soil benchmark (20 mg/kg) at 1 of
218 (<1%) surface sample locations: SG-J10. The concentration was 21.8 mg/kg.
The 95% UCL for arsenic in all surface soil samples is 2.62 mg/kg, which is
below the TEE soil benchmark.

» Copper exceeded the simplified TEE soil benchmarks (100 mg/kg) at 1 of 24
(4%) surface sample locations: CS-8. The concentration was 166 mg/kg. The
95% UCL for all copper surface soil samples was 67.9 mg/kg, which is below the
TEE soil benchmark.

* Lead exceeded the simplified TEE soil benchmarks (220 mg/kg) at 5 of 218 (2%)
surface sample locations: NG-M4, SG-K5, NG-D4, NG-C4, and SG-L3. These
concentrations range from 666 mg/kg to 229 mg/kg, respectively. The 95% UCL
for all lead surface soil samples was 50.4 mg/kg, which is below the TEE soil
benchmark.

> Arsenic III benchmarks were used to ensure the simplified TEE was conservative.
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* Diesel-range TPH exceeding the simplified TEE soil benchmark (460 mg/kg) at 2
of 194 (<1%) surface sample locations: SG-F3 and NG-F1. These concentrations
were 930 mg/kg to 550 mg/kg, respectively. The 95% UCL for all diesel-range
TPH surface soil samples was 88.7 mg/kg, which is below the TEE soil
benchmark.

8.3.4 TEE Conclusions

The School buildings, playfields, and landscaping are unlikely to attract significant
wildlife due to the low-quality habitat and a relatively shallow biologically active zone.
Individual surface soil sample locations with COPCs exceeding simplified TEE soil
benchmarks are found in several localized areas of the site including the south-central
School parcel adjacent to the Church parcel (i.e., copper at CS-8 and arsenic at SG-J10),
the southwest portion of the large playfield (i.e., lead at NG-C4 and NG-D4), the
northeastern parking lot (i.e., lead at NG-M4), the main parking lot area (i.e., diesel range
hydrocarbons at NG-F1 and SG-F3) and southeastern playfields (i.e., lead SG-L3 and
SG-K5). Based on the comparison of 95% UCL and average site-wide surface soil
concentrations to the simplified TEE soil benchmarks, there are no COPCs that have the
potential to pose a risk to plants and animals at the Site.

9 Conclusion

The phased RI work has gathered sufficient information to characterize the nature and
extent of site conditions for use in preparing a subsequent Feasibility Study. The grid-
based soil sampling program defined the lateral limits of historical landfill materials
present at the Site and extensive chemical testing confirmed that contaminant screening
level exceedances correlate closely with the occurrence of these materials. The RI
provides the information needed to characterize the potential soil, groundwater, and
vapor exposure pathways and support the development of appropriate remedial
alternatives for the site.
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Limitations

Work for this project was performed and this report 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. It is intended for the
exclusive use of the Bremerton School District for specific application to the referenced

property. This report does not represent a legal opinion. No other warranty, expressed or
implied, is made.
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Table 1 - Well Construction Summary

Remedial Investigation, Crownhill Elementary, Bremerton, Washington

PUBLIC REVIEW DRAFT

Top of Ground Well Coordinates Depth of'Screen Interval | Screen Ihterval(glevation

Casing Surface | Date of Well (WA SPN NADSS ft) In Feet in Feet
Well ID Elevation Elevation | Installation Easting Northing Top Bottom Top Bottom
MW-1 135.83 136.1 12/28/1994 1188201.1 214935.6 111 131 25.05 5.05
MW-2 138.47 136.6 12/31/1994 1187939.7 215509.1 98 118 38.60 18.60
MW-3 139.86 138.3 1/3/1995 1188460.0 215024.9 69 99 69.28 39.28
MW-4 138.35 138.6 3/30/2011 1188411.4 215125.3 123.5 143.5 15.13 -4.87
MW-5 136.95 137.2 3/30/2011 1188164.6 215231.9 108 133 29.18 4.18
MW-6 133.87 134.2 3/28/2011 1187912.8 215097.9 116.5 136.5 17.70 -2.30
MW-7 133.86 134.3 3/28/2011 1188354.5 214705.2 115 135 19.29 -0.71
MW-8 133.36 nm 12/20/2011 1188100.2 215251.6 100 120 33.9 13.9
MW-9 134.39 nm 12/19/2011 1188171.4 215408.6 107 127 27.9 7.9
MW-10 132.33 nm 12/21/2011 1187806.7 215026.0 125 145 7.8 -12.2
MW-11 130.28 nm 12/23/2011 1188356.8 214577.5 121 141 9.8 -10.2
MW-12 133.87 134.7 10/25/2012 1188138.8 215262.1 94 124 40.72 10.72
MW-13 133.61 134.2 10/25/2012 1188110.3 215290.2 94 124 40.22 10.22
MW-14 133.58 134.5 10/26/2012 1188150.5 215303.7 94 124 40.53 10.53
MW-15 133.37 134.2 10/26/2012 1188068.9 215226.6 94 124 40.18 10.18
MW-16 133.27 134.1 10/26/2012 1188061.6 215299.7 94 124 40.07 10.07

nm

not measured

Notes:
1) Vertical datum is NAVD88.
2) For wells MW-8 through MW-11 (where ground surface elevations were not measured), screen interval elevations are estimated assuming a Top of
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Table 2 - Soil Screening Levels PUBLIC REVIEW DRAFT
Remedial Investigation, Crownhill Elementary, Bremerton, Washington

Concentration in Milligrams per Kilogram (mg/kg)
MTCA Method A, MTCA Method B,
Unrestricted Land Use, | MTCA Method B, Table Groundwater Soil Screening

Constituent (by Group)™® Table Value Value, Direct Contact® Protection® Level®™
Total Petroleum Hydrocarbon (TPH)

Diesel Range 2000 2000

Motor Oil Range 2000 2000
Metals

Antimony 32 5.4 5.4

Arsenic 20% 0.67 20®

Chromium 111 2000 120000 1000 1000

Copper 3000 260 260

Lead 250 3000 250

Vanadium 560 2200 560

Zinc 24000 6000 6000
Volatile Organic Compounds (VOCs)

Toluene 7 6400 7.3 7

Trichloroethene (TCE) 0.03 11 0.0032 0.0032
Polycyclic Aromatic Hydrocarbons (PAHS)

Acenaphthene 4800 98 98

Anthracene 24000 2200 2200

Fluoranthene 3200 630 630

Fluorene 3200 101 101

Pyrene 2400 655 655

cPAHs TEF 0.14" 0.14"
Polychlorinated Biphenyls (PCBs)

Aroclor 1254 0.5 0.5

Aroclor 1260 0.5 0.5
Other Semi-Volatile Organics

Benzyl butyl phthalate 16000 910 910

Di-n-butyl phthalate 8000 58 58

Hexachlorobenzene 0.63 0.088 0.088

2-Methylnaphthalene 320 320

Naphthalene 5 1600 4.5 4.5
cPAH carcinogenic PAH TEF toxicity equivalency factor

MTCA Model Toxics Control Act

Notes

1) This table includes only those constituents that: a) were detected in at least one soil sample; and b) are included in Ecology's
CLARC database.

2) The MTCA Method B Direct Contact values shown are the more restrictive of the carcinogenic and non-carcinogenic values
presented in Ecology's CLARC database.

3) Unless otherwise noted, values were calculated as per WAC 173-340-747 using default input parameters.

4) Unless otherwise noted, the most restrictive cleanup level is selected as the screening level.

5) Concentration based on direct contact using Equation 740-2 and protection of groundwater for drinking water use, using
the procedures in WAC 173-340-747(4), adjusted for natural background for soil.

6) Since hexavalent chromium was not detected in any sample, total chromium results are attributed to the trivalent state.

7) The cPAHs TEF is calculated from the concentrations of seven carcinogenic PAHs, using the method described in
WAC 173-340-708.
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Table 3 - Groundwater Screening Levels
Remedial Investigation, Crownhill Elementary, Bremerton, Washington

PUBLIC REVIEW DRAFT

Concentration in Micrograms per Liter (ug/L)

State and Federal
Primary Maximum
Contaminant Level

MTCA Method A,

MTCA Method B, Table

Groundwater

Constituent (by Group)™® (MCL) Table Value  |Value, Direct Contact®| Screening Level®
Total Petroleum Hydrocarbon (TPH)

Diesel Range 500 500

Motor Oil Range 500 500
Metals

Arsenic 10 5@ 0.058 5@

Copper 1300 590 590

Lead 15 15 15
Volatile Organic Compounds (VOCs)

Chlorobenzene 100 160 100

cis-1,2-Dichloroethene 70 80 70

Trichloroethene (TCE) 5 5 0.49 5®
Polycyclic Aromatic Hydrocarbons (PAHSs)

Naphthalene 160 160 160
MTCA Model Toxics Control Act

Notes:

1) This table includes only those constituents that: a) were detected in at least one groundwater sample; and b) are included

in Ecology's CLARC database.

2) The MTCA Method B Direct Contact values shown are the more restrictive of the carcinogenic and non-carcinogenic
values presented in Ecology's CLARC database.

3) Unless otherwise noted, the most restrictive cleanup level is selected as the screening level.

4) Arsenic concentration based on background concentrations for state of Washington.

5) Screening level based on MCL, which is protective at 10°® risk.

Aspect Consulting
10/1/13

V:\100094 BSD Crownhill Elementary RIFS\Deliverables\RI Report\Public Review Draft\RI Tables

Table 3

Page 1 of 1



Table 4 - Air and Soil Vapor Screening Levels
Remedial Investigation, Crownhill Elementary, Bremerton, Washington

PUBLIC REVIEW DRAFT

MTCA Method B Air Cleanup Level, Most Restrictive
Screening Levels Used in
Current CLARC Database CLARC Database Search 2010 Sub-Slab Soil Vapor

Constituent Search Results Results in Summer 2010 Assessments @
Freon 12 (Dichlorodifluoromethane) 91 80 800

Vinyl chloride SAl 0.28 2.8
1,1-Dichloroethene 91 91 910
trans-1,2-Dichloroethene 27 32 320
1,1-Dichloroethane NR/RND 320 3,200
cis-1,2-Dichloroethene NR/RND 16 160
Chloroform 0.11 0.11 1.1

Benzene 0.32 0.32 3.2
1,2-Dichloroethane 0.096 2.2 22
Trichloroethene 0.37 0.1 1.0
Tetrachloroethene 9.6 0.42 4.2
Ethylbenzene 460 460 4,600

Xylenes (total) 46 46 460
1,2,4-Trimethylbenzene 3.2 2.7 27
Naphthalene 1.4 1.4 14

Hydrogen sulfide 0.91 0.46 4.6

CLARC Cleanup Levels and Risk Calculations

MTCA Model Toxics Control Act
NR Not researched

RND Researched - no data
SAl See additional information
Notes:

1) All concentrations are in units of micrograms per cubic meter (ug/m3).

2) Values in this column were obtained by multiplying the most stringent MTCA Method B air cleanup level by 10, to conservatively
account for soil vapor attenuation across the floor slab in accordance with Ecology's Guidance for Evaluating Soil Vapor

Intrusion in Washington State.
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Table 5 - Soil Quality Data Summary

Remedial Investigation, Crownhill Elementary, Bremerton, Washington

PUBLIC REVIEW DRAFT

Exceedances of Soil

Maximum Soil Screening Level
Number of Number of | Detected Screening
Sample | Number of | Detected Value Level® Number of % of

Constituent (by Group)® Locations | Samples | Results (mg/kg) (mg/kg) Samples Samples
Total Petroleum Hydrocarbon (TPH)

Diesel Range 210 597 53 27000 2000 16 3

Motor Oil Range 210 597 80 72000 2000 19 3
Metals

Antimony 40 54 25 544 54 24 44

Arsenic 237 611 500 63.1 20 39 6

Chromium Il 5 17 17 1710 1000 5 29

Copper 40 54 37 6820 260 17 31

Lead 236 608 580 26300 250 73 12

Vanadium 5 17 17 382 560 0 0

Zinc 5 17 17 14600 6000 24
Volatile Organic Compounds

Toluene 9 29 1 0.06 7 0 0

Trichloroethene (TCE) 9 29 1 0.1 0.0032 1 3
Polycyclic Aromatic Hydrocarbons (PAHSs)

Acenaphthene 13 33 1 0.056 98 0 0

Anthracene 13 33 2 2.7 2200 0 0

Fluoranthene 13 33 8 46 630 0 0

Fluorene 13 33 1 0.42 101 0 0

Pyrene 13 33 9 54 655 0 0

cPAHs TEF @ 13 33 9 26 0.14 1 3
Polychlorinated Biphenyls (PCBs)

Aroclor 1254 9 29 2 0.5 0.5 0 0

Aroclor 1260 9 29 1 0.4 0.5 0 0
Other Semi-Volatile Organics

Benzyl butyl phthalate 9 28 1 0.06 910 0 0

Di-n-butyl phthalate 9 28 1 0.22 58 0 0

Hexachlorobenzene 9 28 1 0.034 0.088 0 0

2-Methylnaphthalene 9 28 1 2.3 320 0 0

Naphthalene 13 33 2 0.96 4.5 0 0
cPAH carcinogenic PAH TEF toxicity equivalency factor

Notes

1) Samples from soils removed as part of the Interim Action are not counted in the number of detects, maximums,

and exceedances.

2) Constituents in italics have been detected at concentrations exceeding the corresponding screening level, and

are therefore identified as constituents of potential concern (COPCs).

3) Soil screening levels are developed in Table 2.

4) The cPAHs TEF is calculated from the concentrations of seven carcinogenic PAHSs, using the method described in

WAC 173-340-708.
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Table 6 - Groundwater Quality Data Summary
Remedial Investigation, Crownhill Elementary, Bremerton, Washington

Exceedances of

Maximum | Groundwater | Groundwater Screening

Number of Number of [ Detected Screening Level
Sample | Number of | Detected Value Level® Number of % of

Constituent (by Group)(l) Locations | Samples Results (ug/L) (ug/L) Samples Samples
Total Petroleum Hydrocarbon (TPH)

Diesel Range 14 89 23 43000 500 19 21

Motor Oil Range 14 89 19 39000 500 17 19
Total Metals ©

Arsenic 12 84 40 24.9 5 12 14

Copper 9 61 31 464 590 0 0

Lead 12 84 12 53.1 15 2 2
Volatile Organic Compounds

Chlorobenzene 9 61 7 2.3 100 0 0

cis-1,2-Dichloroethene (DCE) 14 89 7 2 70

Trichloroethene (TCE) 14 89 24 11 5 7 8
Polycyclic Aromatic Hydrocarbons (PAHSs)

Naphthalene | o | & 13 0.3 160 0 0

J  Analyte was positively identified; the reported result is an estimate.

Notes

1) Constituents in italics have been detected at concentrations exceeding the corresponding screening level, and
are therefore identified as constituents of potential concern (COPCs).

2) Groundwater screening levels are developed in Table 3.

3) Samples were analyzed for both dissolved and total metals. Only the total metals results, which were typically

higher than the dissolved metals results, are evaluated in this table.
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Table 7 - LNAPL Thickness Measurements and Removal Log PUBLIC REVIEW DRAFT
Remedial Investigation, Crownhill Elementary, Bremerton, Washington

LNAPL
Well ID Date Thickness LNAPL Removal Volumes/Notes
in ft
MW-8 10/26/12 0.2 (Well installed on 12/20/11.)
11/21/12 Less than 5 ml LNAPL removed; unable to measure thickness.
01/31/13 0.1
05/03/13 0.03
08/07/13 0.23
MW-13 | 11/01/12 1.46 (Well installed on 10/25/12.)
After this thickness was measured, approx. 900 ml LNAPL was bailed
11/21/12 0.99 over a 2-hour test period. Unable to measure thickness at conclusion of
test, but bailing produced only water.
01/31/13 0.1
05/03/13 0.31
08/07/13 0.49
MW-14 | 11/01/12 nd (Well installed on 10/26/12.)
01/31/13 nd
05/03/13 nd
08/07/13 0.12
MW-16 | 11/01/12 nd (Well installed on 10/26/12.)
01/31/13 0.5
05/03/13 0.48
08/07/13 2.61

LNAPL light non-aqueous-phase liquid
no detectable separate-phase liquid thickness

nd
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Table 8 - Physical and Chemical Characteristics of LNAPL

Remedial Investigation, Crownhill Elementary, Bremerton, Washington

Monitoring Well ID: MW-13
Sampling Date: 11/21/2012
TPH in mg/kg by Method NWTPH-Dx
Diesel-range 370,000
Motor oil-range 350,000
Chlorinated VOCs in mg/kg by EPA Method 8260C
Vinyl chloride <100
Chloroethane <100
1,1-Dichloroethene <100
Methylene chloride <500
trans-1,2-Dichloroethene <100
1,1-Dichloroethane <100
cis-1,2-Dichloroethene <100
1,2-Dichloroethane(EDC) <100
1,1,1-Trichloroethane <100
Trichloroethene <100
Tetrachloroethene <100
Specific Gravity (@ 15.6°C) 0.89
Kinematic Viscosity in ¢St (@ 20°C) by ASTM D-445 1,737
Flash Point in deg F (PMCC) by ASTM D-93 >210

cSt centistokes

PMCC Pensky-Marten closed cup (flash point test method)
TPH  Total petroleum hydrocarbon

VOC  Volatile organic compound

Notes:
1) The LNAPL sample was obtained during the bailing test
at Well MW-13.
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Quvr/Qvi - Vashon recessional glacial outwash and/or ice contact deposits: Loose to dense, or
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The Rose diagram represents groundwater flow direction and percent occurrence, normalized to one.
Data used in the flow direction calculations is provided below.

Water Level Elevation In Feet
Azimuth

Hydraulic Groundwater Flow

Date MW-2 MW-9 MW-5 Gradient (ft/ft) | Direclion (degrees)
0116 -01/117/12 21.08 21.31 20.98 0.0025 224 6
04/12 - 04/13/12 21.67 21.95 21.61 0.0027 227.4
07/10-07/11/12 21.55 21.87 21.58 0.0026 232.8
10/25-10/26/12 20.04 20.40 2013 0.0026 236.5
131113 2229 22.47 22.20 0.0020 2239
51313 22.33 22.71 22.41 0.0028 235.5
8713 21.45 21.81 21.49 0.0029 2332

North Landfill Area

Crownhill Elementary RI
Bremerton, Washington

Groundwater Flow Direction
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100 I:I aquifer where saturated, but contains scattered lenses or
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Qpfn - Pre-Fraser nonglacial deposits: Undifferentiated
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with some organics and peat layers. Generally an aquitard
although sandy beds may be moderately transmissive.
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B8 E| 2 = 213 ] ;. (Approx, 3%
2] 2
0 @rass, sand and grave! il found surface
— o o et e e et et e s i op of casing
Loose fo medium dense, molst, brown,
medium SAND with sorme siit - 1 Concrete
Bentonite
Casing
(Schedule-40
"5 Becomes dense and brownlsh-red Mwid 2l o T Znch 1D, PVC) .
- ] b T 1
Volcaly Grout
- 10 Becomes very dense MWL T
. &8 0
4 ;0 p p
. “Gravelly SAND (nferred)
! [ o S "
15 > 80/
"Decrease In gravel content (nferrecl) | 196
m 207 " Very dense, molst, brown, medium MW?"-“SO/ T
: SAND with gravel and some shf (grave! | 20 4 47 G|
L I approx. N\84nchia Mnchand [
f sub-rounclec) 7
=h mwi s | T
: 251 4 ]
g" 20 (continued) |
SR LEGEND
i 2ineh 0.0,
E‘ spn!fspoonwmp!e [ gﬁgﬁg Analyticol testfi) @ AG R A
. ng
Y g Observed groundwoler level RCRA Malcls Earth & Environmental
E AT ATD = ot fime of diting Ecology [D# ABN 150 11335 NE 122nd Way, Suite 100
Y og Obsarved groundwater lavel Kirkland, Washington 98034-6918
g X sampla nof recovared om0 0/00/D0 = date obsmived

Drilling staried: 27 December 1994 Drilling completed: 28 Decembér 1994 Logged by: JK
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PROJECT: Crown Hill Elementary W.O. 1]-08362-11 WELLNO. MW-]

X sompte not recoversd

oo /0000 = dat s abssived

Elevation reference: Not Apoffcable Well completed: 28 December 1994 Page 2
Ground surface glevation; }35 96 feaf Casmg elevation: 138,79 feef AS-BUILT DESIGN 01" )
E 71 SOIL DESCRIPTION g & g E l § 5 é TR
- 30 Dense, damp to molst, brown, medium
SAND with some gravel and trace fo MW R
some siit .
1| M0 140] o
. Volclay Grout
4 Casing
(Schedute-40
- 35 " Gravei confent decreases fo frace Wi T 2Inch 1. PVC)
amodurnls 35 {40 0 |
Becomes gravelly (nferred) ]
- 40 T Gravely ﬁﬁ—D_(—Infefred Jrock wedged |\ 150/ T
In cugesn 1/ 5
4 1 t
45 " 50/
- - '5'
™ 30 T Vary dense, damp, brown, medium mwilizo| |
SAND with gravel and frace fo some siiH 504 8 ;
— 55 4 . + -
MW 1-
s 177 0
g
=l continuad,
& 60 € 2
<
o
= LEGEND
2 znoon S B prcrA
spit-spoon sampie PAR70 | Anchticdfes -'
ng r {
3 Observed groudwator lovel | rcea ot Earth & Environmental :
E Ao AID = of fime of diiting Ecology ID# ABN 150 11335 NE 122nd Way, Suite 100
< Obseved groundwater level Kirkland, Washington 98034-6918
)
<

Drilling statted: 27 December 1994

Drdlling completed: 28 December 1994 Logged by: JK
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PROJECT: Crown Hill Elementary W.0. 11-08362-11 WELL NO. M- ]

Elevation reference: Not Applicable Well completed: 28 December 1994 Page 3
“| Ground surface elevation: 135,96 feet Casing elevation: 138,79 feef AS-BULLT DESIGN of 5
5'@ SOIL DESCRIPTION §§ g §:Ea Eg %E TEsTNG
A< SEIS BRg|0 gz
- 60 ]
3 Volclay Grouf
Casing
(Schedule-40
" 657 Verydense, domp to molst, brown, MW T Zinch LD, PVC) -
] medium SAND with trace to some és 171 0| .
gravel and some slif (gravel less thon
I/44nch, sub-rounded) : .
it = T T ~
" 75 1S Gonfent decreases fo hrace aMwid so7 0 T =
751 4 > .
- 804 . - + T -
"85 mwilesrl T 7
85 1 &' : X
(continusch '
20
GH
2-heh oD, LE ND [ EPA 8260 L\IA\ AG R A
spi-spoon sample AR | Analficoltesting Earth & Envi tal
Obseved groundwaler level RORA Metols a nvironmenta
Ag ALD = al Hime of diting Ecology IDF ABN 150 11335 NE 122nd Way, Suite 100
Chsotved grauncwater lovsl Kirkland, Washington 98034-6918

AGRA Earhit dtw Environmental, inc.

X

Somple not recoveted G40

0/00/00 = dote obsaved

Diilling started: 27 December 1994

Drilling completed: 28 December 1994

Logged by: JK



PROJECT: Crown Hill Elementary W-.O. ]1-08362-11 WELLNO. MW-]

Elevation reference: Not Applicatle Walt completed: 28 December 1994 Page 4 _:
; Ground surface elevation: 135,96 feet Casing elevation: 138,79 feef AS-BUILT DESIGN Qif-" _ '
. E %., - SOIL DESCRIPTION % g % % | § g % E e e . TESTING,
- 900 ;
Volclay Grout
_______________ Casing
Gravel content Increases (rferred) (Schedule-40
9571 Very dense, damp fo molst, brown, MWV 507 T 2drch LD, PVC)
! medium SAND with gravel and trace fol o514 6| 9 ]
h some siif (gravel sfee 1/2-Inch fo
. 3/4-Inch) 1 1
1 -4 E -
L. :
j - 1001 ~ + +
1 { NS _— . A e {
- 105 Very dense, damp fo moist, brown, M1 sl o
medlum SAND with trace gravel and 105 4
frace siit
Gravei confent Increases (nferred) S tII gzo scm]?'
| ] or pac
k i Imm-“c‘-}‘?c;;;f content decreases (nferred) | T T i
g Screen
2-inch 1.D. PVC
. with
- B 0.01-Inch slots)
- 1151 Mwi{80/| )
' 1164 &
4 1
k] (confinued)
g- 120 —
<]
. ND
- & Zen 00, LEGERD e OB AGrA
2 $pit-spoon sample EPA 8270 Analyilcaltesting .
(3 Obsarved gioundwater lovol RCRA Metal Earth & Environmental {
} - Ao ATD = ot time of diting Ecology D4 ABN 150 11335 NE 122nd Way, Suite 100
' Observed groundwater lovel Kirkland, Washington 98034-6918 L
% 5 sample not recovered GO 0/0G/00 = dote obsaved

{ , Drilling started: 27 Pecernber 1994

Drilling completed: 28 December 1994 Logged by: JK



PROJECT: Crown Hill Elementary W.O. 1]-08362-11 WELLNO. MW-1
:, | Elevatonreference: Not Applicoble Well completed: 28 December 1994 Page 5
| oroundsutace elovaion:135.96 fect Casing levaton: 136.79 fee AS-BUILT DESIGN of 5
} § g SOIL DESCRIPTION & %‘ g _%; g § g : TESTING
oo 3:, o % a 8 o o
- 120 Very dense, damp to malst, brown,
medium SAND with frace gravel and
- frace sift 10-20 sand
filter pack
s
: i2re5
" 125 mwilsr| T B
T R T —— — 1254 6° ih 4
Very dense, wel, brown, mediurn SAND o AID Screen
with race grave! and some siit 1 1 1 (2-Inch LD, PVC .
with :
» 0.01-Inch slots)
- 1307 =1 T -+ -
] ' ] ] Threadled end cap A
(:
i 135 Very dense, wel, gray, fine to medium MW 50/ 0 T
SAND with some siit and trace gravel - 1354 & .
s 1L 1
140 : MW 80/| _ ]
] ja0{85 7 ]
L Bottom of boring at 141.5 feef, -
No unusual odors or stalning observed,
1454 - + T -
]
=
g - 150
. E LEGEND
= 2eh Q.0 STV
! 5 spi:spoon somplo gig‘;g Anaytical fesfing @ AG R A
4 . Obovedgrouwdotereve RCRA Motals - Earth & Environmental
5 AT A=t lime of ciog £cology 4 ABN 156 11335 NE 122nd Way, Suite 100
¥ Obsewved groundwate! leve) 3 i
g >< somple nof recoverad iy ﬂm;?:;;#c?éa ebsarved V! Kirkiand, Washintgton 98034-6918
LY

Dilling stadied: 27 December 1994 Drilling completed: 28 Pacember 1994 Logged by: JK




PROJECT: Crown Hill Elementary W.0. 1]-08362-11 WELLNO. MW-2

Elevation reference: Not Applicable Well campleted: 28 December 1994 Page 1
Ground surface elevation: 135,86 feet Casing ¢tlevation: 138,47 feef AS-BUILT DESIGN 02;.-'
e e & g“EA % ; g - o Above [ st
- b ground fdsar TESTING
e}
- 0 = <—Ground suface
Loose to medium dense, molst, brown, f casin
medium SAND with frace to some 1 1 P o g
gravel and frace fo some siit cConctele
] Bentonlfe Chips
Casing :
{Schedule-40
- 5 " " MWl Z-inch LD, PVC)
s 110} 0
) ’ Volciay Grout
" 10 T BaGames dense morl | T
40 o
10 - ]
- 15 - + T ”
M2
15 - 35 0 |
" 20 ™" Bacomes damp to moist (OVM mwe] o1 T
maifunctioned) 1 20
- 251 MW2] 4 T
25
g
3 (continued,
g 30 D
[~
B . LEGEND
E fpgg-c:s;&?{sumple LPAR2E0 - é\ AG R A
2 EPA 270 Analytical testing Earth & Envi .
5 Obsaved gloundvcter level RCRA Hiatols art nvironmental L
§' 5 AID = ot time of diliing Ecclogy ID# ABN 151 11335 NE 122nd Way, Sulte 100 }
= g7 Observed groundwater level Kirkland, Washington 98034-6918 :
ﬁ" )< Sample not tecovered S0 /0000 = ticts obsarved

Drilling started: 28 December 1994

Diilling completed: 37 December 1994

Logged by JK



PROJECT: Crown Hill Elementary W.0. 11-08362-1] WELLNO. MW-2

fo
£
L . Elevation reference: Nof Applicable Well completed: 37 December 1994 Page 2
;i | Ground surface elevation: 135,85 feet Casing clevalion: 138,47 feet AS-BUILT DESIGN of 5
JE « - e e e e e bttt ﬂ.%. by :,,.Aﬁe i rgro— B {4 M U oo s et e
EW E? SOIL DESCRIPTION g‘é’ % 5555 gg TESTING
- N . 3 RE|5H | &5
p - 30 Dense, damp to molst, brown, medium AAAD- 36
: SAND with frace gravel and frace fo | 30
o somne siif
[ - ; Volclay Grout
! Casing
{Schedule-40
- 35 M2 10 2dnch LD, PVC)
s . - 35 :
" 40 T Bacomes mediom dense ' sl T
26
E 40 - ;
N Tl +
' M2+ 25
e 45 - -
ra = 50 B e .
ecomes dense Mo
40
o 50 §
- 55 - o - .
H
i (continusd)
EL 60
£ LEGEND
2 Zinch 0.0,
Loy I 5"?‘?“""”’”"’“"’9 gig?g Analticol festing @ AGRA
Ui @ obsenedgrowawaterievel RERA Mot Earth & Environmental
E A5 AD=aliime ofdilling Ecology ID# ABN 151 11333 NE 122nd Way, Suite 100
g Chsarved gioundwaler Javel Kirkland, Washington 98034-6918
& >< Sarnple not rocovered ameme (700190 = date observed
=4

Drilling stanted: 28 December 1994 Drilling compléted: 37 December 1994 Logged by: JK



PROJECT: Crown Hill Elementary W.0. 11-08362-1]1 WELL NO. MW-2

Elevation reference: Not Applicable Well completed: 37 Pecember 1994 Page 3 ._
Ground surface elevation: 135,86 feat Casing elevation: 138,47 feef AS-BUILT DESIGN o '
E 3 SOIL. DESCRIFTION g %:Ea = §E TESTING
ns ] e &= < B
R 66‘ ] L % L 8 < GE
MV2- 25 s
4 &0 -
“‘éég:a;ﬁé‘s—ﬁgv—é—ﬂy gnferrech ] ]
Volclay Grout
Very dense, molst, brown, gravetly, Casing
mediium SAND wiith trace fo sorme st 1 (Schedule-40
L 45 - (gravel ske 1/2-inch o 2Hnchand . 4 L 24nch 1D, PVC)
sub-rounded to rounded) e
= 70 ‘:..50/ . -~
04 & 1
" Gravel content decreases (nferred) ] :
" 757  pense, damp to molst, brown, medium | T i
SAND with sorne gravel and some slif ]
. {gravel slze small and pea-sized)
13-20 sand
1 fitter pack
- 80° mwz o1 T
80 -
““Becomes gravelly (nferred) 1
- 85 1 &ravel Gonfent decreases (nfered) T i
E| (continued,
g* 80 4
£ LEGEND
N 4.0, -
&  Bamoon sompla £ 8260 . &b pcra
D EPA 8170 Analtical testing € i
g Observed groundwatar avel RCRA Metals | Earth & Environmental (
E o5 AID = ot fime of dilling Ecology D4 ABN 161 11335 NE 122nd Way, Suite 100
% Obsarved groundwater kevel Kirkland, Washinglon $8034-6018
g K sample ot tecoversd dRoRn 0/00/00= dato obsoved

Dridling started: 28 December 1994

Drilling completed: 31 December 1994

Logged by: JK



PROIECT: Crown Hill Elementary W.O. 1]1-08362-1] WELLNO. MW-2
.+ 1 Blevatlon reference: Nof Appllcable Well completed: 28 December 1994 Page 4
Ground surface elevation: 135,86 fect Casing clevation: 138,47 feet AS-BUILT DESIGN ot‘S
k3 SOIL DESCRIPTION HEE I §g TESTRNG
R < SEIS B[R0 55
" 90 T Tock lodged i auger \ < 50/
Bense, molst, brown, gravelly SAND /l i1
whh frace o some slit | ]
- ] Caosing
Schedule-40
: " 957 ] T T 2inch £.D. PVC)
im ]
i .
weank
I - mwilioo] T
1 1004 127
Sy Becomes very dense (nferrec)
‘} - 185-' po— . . -
! -
: . 1020 sand
; J : ] fiter pack
110 | 507 41
l ‘ 1T
-
‘ J Scresn
o {2-inch 1.D, PvC
L _ with
| 4 0.01-Inch slots)
o 1 15- — s ATD
] ] Z- Threadled end cap
e ) = i - B ?%5‘ /
3§_ ‘ 26 {confinuad)
R - B LEGEND
! g f":"f;’g‘l’?"”m’ab gﬁgﬁg Anaytledl testin @ AGRA
2 9 Earth & Environmental
8 Obsarved groundwater lsvel -RCRA Mteils a iro
E % ATD = ol ime of drlfing EcologyID# ABN 151 11338 NE 122nd Way, Sulte 100
v s Observed groundwater level Kirkland, Washington 98034-6918
z X Sample not recoversd omome 000700 cate obsarved
o

Drilling started: 28 Decemnber 1994 Drilling completed: 31 December 1994 Logged by: JK



PROIECT: Crown Hill Elementary W.O. 11-08362-11 WELLNO. MW-2
Elevation reference: Not Applicable Well completed: 28 December 1994 Page35 | .
Ground surface elevation: 135,86 feet Casing elevation: 138.47 feet AS-BUILT DESIGN of !
) D— T T “2Tez [ T ————— —
E e SOIL DESCRIPTION By gg §§ %8 %é TESTING
ac SR S2E8|8 é Bz
- 120 Very dense, wel, brown, gravelly, MW2 55 1
medlum to coarse SAND with trace fo 120
some shit [
- 125 - T T
" 1307 : mwalioon |
: 1304 6 |
. {
- 135 ™ T T

Bottom of borlng at 136 fee. _
Neo unusual odors or skalning observed,

- 140 — J- 4e L

L

- 145 - + -+ -
£
3
i 150
£ LEGEND /08

Zich 0.0,

5 I spEtspoon sample gﬁgﬁg Anaiylicat testing Q AG R .A ;
g Observed dioucialer feve! RCRA Mool Earth & Environmental {
5 o AID =0t time of Glliag Ecology ID# ABN 151 11235 NE 122nd Way, Suite 100
g Obseved grourhvater level Kirkland, Washington 98034-6518
z X sample rof tecovered fRomn D/00/00 = tate oborved
€

Drilling stasted: 28 December 1994 Drilling completed: 31 December 1994 Logged by: JK



PROJECT: Crown HIll Elementary W.O. ]]-08362-11 WELLNO. MW-3

- | Elevation reference: Not Appllcable Well completed: 03 January 1995 Page 1
| Ground surface elevation: 137,07 feet Casing clevation: 139,83 foet AS-BUILT DESIGN of 4
E o gy E g [<— Above
- ground riser
;E, 3 SOIL DESCRIPTION 3 E g 8 g % g ég Approx 3) TESTING
S 1’1 ] ]
e L 7 SE——
0 Loose to medium dense, molst, brown, ;ound surace
medium SAND and GRAVEL with some - i - . Topofcaing
st (gravelis 1/8-Inch fo 2-nch and 7 Concrete
rounded) ] . . :
Benionjfe Chips
! Casing
{Schedule-40
" 5 T Bacomes dense MWt -+ 2-inch LD, PVC) -
] 5 131 0 i
; j Volclay Grout
l - 10 1 Becomes very dense : MW T -
51 0
] 10 4 1 -
s I i _
MWW3
{ 1548 0
" 20 1 Sond becomes medium 1o coarse Mw3] 50/ 0 T N
. . 8 4 20 g 5]
= T vl | T il
4 254 5| ]
S
E‘_‘ 30 (continued)
. £ LEGEND /0
“ z Zinch 0.0, prn
( : )r $pEtspoon somple g: a0 Anaiytical testing E-.A I’th &G ER A t ]
g i Obsarved groundwcfar fovol RCRA Metols - a n foonmen a
E] AD ATD =ot fime of drifing Ecology 10+ ABN 162 11335 NE 122nd Way, Suite 100
§' Observed groundwater lavel Kirkland, Washington 980346918
g X somple rot recovered Rofs 0/00700 = ckite observed

Driling started: 02 Januaiy 1908 Drilting completed: 03 January 1995 Logged by: JK




PROJECT: Crown Hill Elementary W.O. 11-08362-11 WBLLNO. MW-3

Elevation reference: No! Applicoble Well completed: 03 Jaruary 1995 Page 2 ; .
Ground surfae elevation: 137,07 feef Casing clevation: 739,83 feet AS-BUILT DESIGN of
N E o ..E__ — g_ — mor P S 4 SRR Y i PSRNV 2rotemresru sl ,"""
£ 3 SOIL DESCRIPTION EE: g §§ = Eé TESTING,
/< R Bg|o S
30 Very dense, molst, brown, medium fo MW3- 807 0
coarse SAND and GRAVEL withsome - 304 5 1
it
Volclay Grout
) Casing
(Schedule-40
35 wwsd sor o 2-Inch LD, FVC)
351 6 1
" 40 T~ Becomes damp to molst Mwal 8o/ 0 T
40 { 4 :
l
4 mws] s/ o
451 3 1
- 507 mws] 607l , |
] 504 3
" Gravel content decreases slighity 1 ]
- 55+ (nferrec) — -1 -+
g
Kl confinued
§" 60 ( )
£ LEGEND
21nchoD,
é spht-spoon somple ;"’ e2d0 @ A G R A
b ‘A 8270 Anciliccl testing E h & E ’- f f (
& Obsewadgrou‘adwaie: level BCRBA Malals aﬁ nV ronmen a N
§ Ho AID = al time of ciiting Ecalogy IDF ABN 152 11335 NE 122nd Way, Suite 100
< Chserved groundwoter level Kirkland, Washington 98034-6918
[ X somple not recovered o 0/00/00 = dote observed
<L

Deilling started: 02 Jantkary 1995

Drilling completed: (33 January 1996

Logged by: JK
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PROIECT: Crown Hill Elementary W.O. 11-08362-11 WELLNO. MW-3

| Hevatlon reference: Not Applicable Well completed: 03 January 1995 Page 3
| Ground surface elevation: 137,07 foet Casing elevatlom: 139,83 foet AS-BUILT DESIGN | of 4
e MEY: g Z |
E 3 SOIL DESCRIPTION & g 8 § 55 : %g TESTING
A= SEISE|RB|D gz
- 60 Very dense, moist, brown, medium w3 10071
SAND with GRAVEL and some sl ; 0461 0]
e e i . Casin
Gravel content continues fo decrease | : (Schedufg- 40
- g5+ (nferrec) — - T 2-nch LD, PVC) -
10-20 sand )
1 fiiter pack
" 707 very dense, molst, brown, fine fo T Taawsd 1 0 T Screen -
medium SAND with trace gravel and 70 A ; @-nch LD, PVC .
lrace to some sift W h‘h‘ ’
0.G1-Inch slots) ;
“Increase In soil denslty (possible )
Increase in siif content) .
- 75 - - + 1+ .
- Very dense, damp to moist, gray. sflfy |
- 80 - __fine SAND with trace gravel Tawsd so/ T -
Veery derse, domip 1o moist, brown, fine, g4 3| 9| J
to medium SAND with trace fo some sfit _
and frace gravel .
1112198 1
~ B - - + T -
B ™"V deriss, wik biowrn, iy, T To .4 -
B %0 medium SAND with trace gravel
é {continued))
= LEGEND [\
£ 24nch 0.0,
' spit-spoon sample Ao Anaiyticot testing Q AGR A
“ Obsarved groundwater evel RCRA Metals Earth & Environmental
E Wb AiD=attime ot diting Ecology IDF ABN 152 11335 NE 122nd Way, Suite 100
Obseved grouchyater loval 3 -
g X Samgpte not recoversd GONRR 9[00!00:601?9 cbseNZd Kirkland, Washington 98034-6918
L%

 Drilling staried: 02 Jonuary 1995 Drilling completed: 03 January 1995

Logged by: JK
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PROJECT: Crown Hill Elernentary W.O. 11-08362-1] WELLNO. MW-3 .

Elevation reference: Not Applicable  Well completed: 03 January 1995 Page 4 ¢
Ground surface elevation: 137,07 feof Casing elevation: 139.83 fes! AS-BUILLT DESIGN Of{

- P —— e Al sy PP i S " —— ,aA ———— g p— oy you ——
B3 SOIL DESCRIPTION 2 § S § g g g 5 é TESTING -
N SElSEIR 8 4 % e

" 90 Very dense, wel, slify, fine fo medium MW3 60/
SAND with trace gravel on 4 & o 10-20 sanct
filfer pack
Screen £
2dnch!lD. PVC
with
0.01-Inch slofs)
- 95 = ] -t —_
Threaded end cap
" 1007 Grades info hard, molst o wet. gray, Mw3l s0/ T
sardy SILT with frace gravel Pgf O]
Botforn of boring ot 101.6 feet,
No unusual odors or sfalning observed,
{
- 105+ - T T
- 1107 - T T -
. 115+ o " 4 _
£

]

B 120

[ =4

-g 2-Inch Q.0 LEGEND A 8250 @ AG R A

E spit-spoon sample ePAL70 | AnaMlicotisding Earth & Envi sal I

Observed gowdwatar level RCRA Melols - a nvironmenia

¥ % AID=alfime of ifing Ecology [DF ABN 162 11338 NE 122nd Way, Suits 100

b Observed grouxdwater kavel Kirkland, Washington 98034-6918

?9 X sampls notrecoverad Gfome B/00/00 = ckle obseved

P

Duilling started: 02 Jonuary 1995

Drilling eomplelet%: a3 Janugary 1995

Logged by: JK



Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-4 (NG-K3) 10f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 123.86 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/29/2011-3/30/2011
Depth / ) PID | Drive/ i -
Elz\ée;t:;)n Borehole Completion ??g;?lllg Tests (ppm) Recrgl\?ery M‘I%;T)I:elal Description D?f%th
I 8" Flush mount _\Asphalt. A
T ;noonr::;r::nt setin “220 11| Loose, slighty moist, dark yellow-brown, slightly silty, T
T =11 1| gravelly SAND (SW-SM); fine to coarse sand; landfill
=+ "| debris including glass, metal. 1+
5 2 -5
T CK3-565 ToC S [ 11{7] Medium dense, slightly moist, yellow-brown to dark brown, T~
-+ 5 F|.[-L 1] silty, very gravelly SAND (SM); fine to coarse sand; +
1 2" Sch. 40 PVC riser AAERE scattered organics; wood. |
10+ 7 10
1 1 : _
1 10 L
-+ 3/8" Bentonite chips I +
151 6 1114l 15
1 !; 7 b 1 Slightly gravelly, fine to medium sand. L
1 7 11 L
1 S i
20—+ 20 I R ] 20
K290 °|4 Very dense, moist, gray to brown, silty, very sandy
G-K3-20-21.5 QO
T ’ TOC 25 04 GRAVEL (GM); fine to medium gravel; fine to coarse B
—+ 27 Pl ) sand +
Db Olo .
Q10
4 0 L
O
4 S L
age
25— !; 24 g 25
£+ 30 |94 |
1 35 (7050 -
O
=€ E go -
— < U -
RRNY =
307 1 21 | 1| | T Very dense, siightly moist, brown, siightly gravelly, sify ] 2
T gg 1111 |1 SAND (SM); fine to coarse sand.

- Baroid QuikGrout seal " :, 1 I
35__ e T ee !; 1% . 1 Dense, very gravelly. __35
-+ 18 [ 11} B
40: IC_K3_40_41_5 T0C 181 - :7— Medium dense, very moist. :40
4 13 [ L
1 S i
457 1 23 | T Very dense, slightly moist, gray SAND (5P); fineto | %2
T 28 | " -{ medium sand. B
4 30 - L

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JSL
@l No Recovery Y Static Water Level
3.25" OD D&M Split-Spoon Ring v Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-4 (NG-K3) 20f3

Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 123.86 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/29/2011-3/30/2011

Depth / . ; )

Elz\ée;tti;)n Borehole Completion ??g;?lls Tests (:;2) R(_)Dgg’veé o M‘I%;T)gal Description D(efgth

36 - - | Trace gravel.

— !: 50 , 'V 7 -+
55: [ gg ::; Slightly moist to moist, trace silt. : 55
60T !: 31 60

4 . 50 L

4 Baroid QuikGrout seal o L
65 arold RuikGrout sea !; 33 |- - | Gray-brown, gravelly. 65

4 5 [ L

4 N L
70" > ("______.____._____.__._ ______ _70

!; 38 g Very dense, slightly moist, brown, slightly silty, very sandy

T 50 |- 0|{ 0| GRAVEL (GW-GM); fine to coarse gravel. T

T [l T I~

4 94 L

4 R L
BT 1 38 | [Very dense, slightly moist, gray brown, slightly gravelly | /2

T 50 |- - - | SAND (SP); fine to medium sand. T
| 0 39 [:122:2- Very dense, slightly moist, gray brown, very gravely | o

T 50 |- °1 SAND (SW); fine to coarse sand. T
85T 41 185

4 £ 50 1-|1 Very dense, slightly moist, gray brown, slightly silty SAND |

1 1| (SP-SM); fine sand. |
901 T T e T T e TaE T ———-90

; 39 Very dense, slightly moist, gray brown SAND (SP); fine to
T 50 medium sand. T
95: [ gg Moist, trace to slightly silty, fine sand. : 9
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by: ~ JSL
@l No Recovery Y Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-4 (NG-K3) 30of3

Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 123.86 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/29/2011-3/30/2011

Depth / ; )

Elg\fe;tti;)n Borehole Completion ?;‘g;s’ﬂs Tests (:;2) R(_)DC"Q’\Z o M‘I%;T)relal Description D(efi))th

l 46 Fine to medium sand.

4 =1 50 L
105+ [ 4 7105
1 O] 50 Hard, slightly moist, gray SILT (ML), i
1oy 1 41 "Hard, moist, gray, SILT laminated with CLAY (ML/CL), | '
T 50 nonplastic silt; medium plasticity clay. T
115t g 31 115
4 50 L
120+ !; 28 120
—+ 31 {

+ || - 1020silcasand 50 +
1257 [ 31 7125
=4 35 1+
4 50 N
1301 28 +130
-+ -~ | 2" Sch. 40 prepacked [ 35 +
1 | screen 0.020" slot 40 N
1357 ; 41 |- IVery dense, wet, blue-gray SAND (SP); trace silt, fine to | 1>
T 50 |- c03 cU> \medium sand. /:'

T Qe 8o Very dense, wet, dark gray brown, very sandy GRAVEL B
- 50507 (GW); fine to coarse gravel. +

OO
4 o L
1407 m 50 [ Very dense, wet, ray. sifty SAND (SN fine send_ 1 '
+H k| Very dense, wet, gray brown, silty, very sandy GRAVEL
T $18° (GM); fine gravel. B
4 ) 0 L
"1 Threaded cap M
1 K STEl L
1451 .°{ Slough 0 145
il 5; 50 PIFLH
1 Bottom of boring at 146' BGS |
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by: ~ JSL
@l No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




A Boring Log
S ecll- Project Number Boring Number Sheet

CONSULTING 100094 MW-5 (NG-F5) 10f3

Project Name: Crownhill Elementary School Ground Surface Elev

Location: 1500 Rocky Point Road, Bremerton WA 98312

Driller/Method: Cascade Drilling- Scott / Hollow Stem Auger Depth to Water (ft BGS) 115 ATD

Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/30/2011

Depth / : .
El?f\;tti)on Borehole Completion %’;‘;ﬁg Tests (’f;z ) Rggg\?e/ o M?;,;‘;al Description D?f{))th
| 8" Flush mount —\Asphalt. /1
monument set in 11 [|| Dense, slightly moist, brown to dark gray, slightly gravelly, |
T concrete 11] ]| silty SAND (SM); fine to medium sand. Landfill material:

-+ -['fI'['{ fabric, charcoal, metal, glass, wire, nails. +
5T 50 [ 1] -5
1 o G-F5-5-6.5 TOC 20 RHRRA" 1L
4 20 || L
10 T +10
151 15
20+ 2" Sch. 40 PVC riser 5 : T — — — — — — — — — — — ] 20

G-F5-20-41.5  ToC 5 | [| Medium dense, slightly moist, yellow-brown, slightly
T 5 1 gravelly, silty SAND (SM); fine to coarse sand. Landfill

| [| material: glass, ceramic, nails, wire. T

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

4 10 L
30+ 7 1T -30
4 .O: 10 |11 L
1 m 10 [ ;
35: ! 190 11| Petroleum-like odor :35
1 15 |11 L
—+ 3/8" Bentonite chi e e -
07 eriontie ches !E'Fs' 045 Toc 101 H Very stiff, siightly moist, yellow-gray, sandy SILT (ML), | *°

15 11| Medium dense, slightly moist, gray, silty SAND (SM); fine
T 11'I-1| to medium sand, petroleum-like odor and liquid present.
457 1 8 Niery s, siightly moist, yeiow-brown o gray SILT (ML), | 2
T 1; petroleum-like odor. T
LRy
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JSL
|§| No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-5 (NG-F5) 20f3

Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling- Scott / Hollow Stem Auger Depth to Water (ft BGS) 115 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/30/2011

Depth / . )

Elngtti)on Borehole Completion %’j‘;ﬁg Tests (;?;51 ) Rggg\?e/ o M?;?;al Description D?f{))th

ee
7 :; 1111 Medium dense to very dense, moist to very moist, olive

T 190 1|1 brown, silty SAND (SM); fine to medium sand.

1 TF1[]| Petroleum sheen at 50'. T
55: @) gg 111 || Trace gravel. :55
60 T !; 1 0 I~ 60

— 23 N '7 RS . —

4 28 {11 L
57 ] 18 (.22:2:-TVery dense, slightly moist to moist, brown-gray SAND | ©°
T gg . °] (SW); trace gravel, fine to coarse sand. T
70t T7
i L 50 i
75—+ 3/8" Bentonite chips !; 38 +75
1 50 i
80 T80
1 L 50 i
85— 785
i A 0 i
90: | ‘5% *{ Very gravelly. : 90
95— T95
1 1 4 [

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JSL
|§| No Recovery ¥ Static Water Level

3.25" OD D&M Split-Spoon Ring o Approved by: RRH

Sampler = Water Level (ATD)

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-5 (NG-F5) 30of3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling- Scott / Hollow Stem Auger Depth to Water (ft BGS) 115 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/30/2011
Depth / ) PID | Drive/ i -
EI:—:‘f\:;ttl)on Borehole Completion ??g;?lls Tests (ppm) Regg\/eew M‘I%;T)gal Description D(ef%th
49 [esetoo
I I B _
- 3/8" Bentonite chips ° ° —
1057 !; R Slightly silty, trace gravel. 105
50 0B Very dense, very moist, brown, silty, sandy GRAVEL
T 10-20 Silica sand ! (GM); fine to coarse, rounded gravel. B
4 goo L
101 £ 48 8888 Very dense, very moist, brown, very sandy GRAVEL (GP); 110
T 50 65969 trace silt. T
4 05045 L
0 o 0 o
—+ o O o O L
0 e 0 e
4 9690 L
625°
L OA~0
151 o) 46 15020| siightly silty. 15
4 B 50 p269¢6 i
9690
4 95%0 B
9690
—+ N 80 8 o L
=+ | 2" Sch. 40 prepacked rogog -
. . Ro%
120+ | screen 0.020" slot = 120
!; 41 |- . 7| Very dense, very moist to wet, gray SAND (SP); trace
T O] 50 |---- .- gravel; fine to coarse sand, predominantly fine. B
125+ N 125
4 [@] 50 L
1307 !; 4| 7130
T 50 |- - T
T ] Threaded cap B
1351 - stougn o 8 | 135
1 N 50 Bottom of Boring at 136' BGS i
1407 T140
1457 T145
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by: ~ JSL
@l No Recovery Y Static Water Level
3.25" OD D&M Split-Spoon Ring v Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

CONSULTING

Boring Log

Project Number

100094

Boring Number Sheet
MW-6 (NG-A2) 10f3

Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 126.8 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/28/2011
Depth / ' PID | Drive/ - -
Elzef\ée;ttl)on Borehole Completion %’;‘;ﬁg Tests (ppm) Regg\?ery M?;,;‘;al Description D?f{))th
| 8" Flush mount —\Asphalt 7l
T monument set in -+ | Very dense, slightly moist, gray brown, slightly gravelly
T concrete - -~| SAND (SP); trace silt, fine to medium sand, predominantly T
-+ - -{ medium. +
5 19 -5
1 G-A2-5-4.5 TOC 20 |
4 23 N
10" 19 o______.____.____________.____10
!; . .| Very dense, slightly moist, gray brown SAND (SW); fine to
T g? : °] coarse sand; trace gravel. T
15+ 12 [ ~15
-+ !; 15 | -

1 18 |.° L
20+ 2" Sch. 40 PVC riser E 72 20b1 o0 36 |- +20
T 50 |- -
257 g 28 | Tiery dense, slightly moist, gray brown SAND (SP); trace | 2

T 38 -~ 1 gravel; fine to medium sand.

=+ ks : - L

S W
30T 1 O‘i}*’——————.————. ——————————————— 30
!; 31 |82 4 Very dense, slightly moist, brown, very sandy GRAVEL

T 50 |- CGD CUD (GW); trace silt, fine to coarse gravel; fine to coarse sand. T

—+ Co Do B

+ 9190 -

4 RS L
387 1 16| T Vary dense, slightly moist, gray brown, gravelly SAND |

T ;g - (SP); trace silt, fine to medium sand.
40—+ 3/8" Bentonite chips 18 +40

1 I§ -A2-40-115  ToC 23 i

4 30 L
45—+ 20 145

4 !; 23 L

4 35 L

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JSL

|§| No Recovery
3.25" OD D&M Split-Spoon Ring
Sampler

A 4 Static Water Level

AV

Water Level (ATD)

Approved by: RRH

Figure No.




A Boring Log
S ecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-6 (NG-A2) 20f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 126.8 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/28/2011
Depth / . .
Elg\é%ti)on Borehole Completion %’j‘;ﬁg Tests (;?;51 ) Rggg\?e/ o M?;?;al Description D?f{))th
l 27 11711 very dense, slightly moist, brown, silty SAND (SM); fine
T 0] 35 111} sand. 1
4 38 LI L
55+ TIHT , T55
1 L 2(1) ,: :  , Trace silt. L
60 1] 160
1 L = i
65 : I5 65
1 L gg LT L
70 : I5 70
1 L @ [
4 /8" i i 7 \ ________________________ .
s 3/8" Bentonite chips g 28 || T Very dense, slightly moist, gray brown, sligntly sity SAND | /2
T 0] ig [ (SP-sMy; fine to medium sand. T
801 [ 2 | T80
4+ 38 :' EREE 4
1 40 |1 L
85—+ ; a7 | -85
T 50 |- B
90—+ ; au | -90
T 50 |- B
951 N There s s o e o = s o — — —+05
[ 39 | ||| Very dense, moist, dark brown, very silty SAND (SM); fine
T 50 [ ]|} sand. T
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JSL
|§| No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-6 (NG-A2) 30f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 126.8 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/28/2011
Depth / - .
Elz-:‘fe\fe;t‘i)on Borehole Completion ??g;?lllg Tests (’f;z) R(_)Dgg’z o M?;?)gal Description D(ef%th
[ 39 - -- | Very dense, slightly moist, gray brown SAND (SP); trace
T 50 |- - silt; fine to medium sand. B
-+ 3/8" Bentonite chips A +
=4 50 - =
1oy i 39 [ Hard, slightiy moist, dark gray SILT and CLAY (ML/CL): | '
T 50 thinly laminated; highly fractured and slickensided to B
- brecciated texture. T
115+ ':,:,' ':,:f 10-20 Silica sand £ m H15
— T o 50 . —

41 4 L
1207 L 41 || [T Very dense, slightly moist, brown with ron-oxide staining, | |2
T 50 - |1 f| slightly silty SAND (SP-SM); fine to medium sand; trace |
- ~ -1t organic fragments. T
41 ] N L
L | 2" sch. 40 ked 3
1257 A seen00m0r oo I 41 | [T Very dense, wet, dark brown, sitty SAND (SM); fineto | 12

50 || fI-[|{ coarse sand.

130 I 48 ||| ||| Thiard, wet, gray, sightiy sandy SILT (VLJ; e sand; irace | '>°
T 50 fine organic fragments. T
1351 7 !; 48 1135
: -~ = | Threaded cap 50 FIITIT Very dense, wet, gray, silty SAND (SM); fine sand. i

Bottom of Boring at 136.7' BGS
140+ H40
145+ 45
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by: ~ JSL
@l No Recovery Y Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




\As ect

Boring Log

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Project Number Boring Number Sheet
CONSULTING 100094 MW-7 (SG-J6) 10f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 125.2 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/28/2011
Depth / ; )
Elg\fe:ti)on Borehole Completion %’;‘;ﬁg Tests (’f;z ) REC"Q’\Z/ o M1a_)tlf)|:e|a| Description D?f{))th
1 | & Flush mount 4 LT Grass over topsoil.
monument set in g -r| Slightly moist, light brown, slightly silty SAND (SP-SM);
T concrete O 3 | -11}]trace gravel.
T | 4 11.]-| Slightly moist, brown, silty, gravelly SAND (SM). B
£+ 2 L . .
5 9 BT TTan - - 5
1 scued  Toc 2 [ +][ Sightly moist, dark brown, sity SAND (SM). | I
- 3 | Slightly moist, brown with iron oxide stain, slightly gravelly,
T 3 1 [] silty SAND (SM); fine to coarse sand; fine to coarse gravel, |
1 4 1/ predominantly fine gravel. T
=+ 5 B -

4 4 L
10 4 10
4 6 L
4 9 , L
T ]‘2‘ -|| Light brown, very silty. B
T 15 1| Gravelly. =
15 23 15
=4 26 - -

1 21 Slightly moist, gray sandy SILT (ML); trace gravel. L

25

4 28 L
20—+ 2" Sch. 40 PVC riser 8 +20

1 5G-J6-2 Toc 11 L

4 15 L
257 i 23 .27 Slightly moist, brown, slightly silty, gravelly SAND 25

T g? °Z: 1| (SW-SM); fine to coarse sand; fine gravel. B
07 I 18 |::2:- TSiightly moist, light brown, gravelly SAND (SW); fineto | >0

T gg -~ [\coarse sand.

T ..-| Slightly moist, dark gray, SAND (SP); fine to coarse sand,

- - | predominantly fine to medium. =
35 18 T35
=4 i 23 -

4 25 L
40+ 3/8" Bentonite chips 18 +40
4 Iﬁseam Toc 25 L
4 27 N
45—+ 21 145
4 28 B
4 31 L

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:

|§| No Recovery
3.25" OD D&M Split-Spoon Ring

Sal

mpler

A 4 Static Water Level

AV

Water Level (ATD)

Approved by: RRH

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

Boring Log

Project Number Boring Number Sheet
CONSULTING 100094 MW-7 (SG-J6) 20f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 125.2 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/28/2011
Depth / : .
Elevati Borehole Completion Sample PID Drive/ | Material - Depth
?f\;tl)on Type/ID Tests (ppm) [Recovery Type Description e
42 |
1 L 50 i
T 50 2eze22| Slighlty moist, light gray brown, slightly gravelly SAND
T °.2.2.%.| (SW); fine to coarse sand; fine gravel. =
60+ R L
0__ £ gg o2.*.*."| Fine to coarse gravel. 60
65+ IR L
1 n 43 1 Gravely, 65
70+ R L
1 E 23 [:2:1 sighty gravelly. 70
1 o 50 [onere .
75—+ 3/8" Bentonite chips IO 1
1 e | 48 |5 ravely. 75
80+ R L
1 1 441222 sighty gravel 80
85+ e r
| !; ‘5‘8 +(20e2o2| Very gravelly. _85
90—+ n 50 [ooerene 190
T 1 50 |[ooocoucs -
95— n 48 |oconene 195
T ] 50 |[ooocoucs -
B
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  JSL

|§| No Recovery
3.25" OD D&M Split-Spoon Ring
Sampler

A 4 Static Water Level

L Water Level (ATD)

Approved by: RRH

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

Boring Log

Project Number Boring Number Sheet
CONSULTING 100094 MW-7 (SG-J6) 30f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Scott / Hollow Stem Auger Depth to Water (ft BGS) 125.2 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 3/28/2011
Depth / ; )
Elze:vF;t‘i)on Borehole Completion ??g;?lllg Tests (:;2 ) R(_)Dgg’z o M‘I%;T)I:elal Description D?f%th
eef
[ 47 |- 111 Slightly moist, gray brown, slightly silty SAND (SP-SM);
4 50 11| fine sand. i
- 3/8" Bentonite chips —
1057 [ 50 Rare organics. 105
4 50 L
110+ 48 110
4 50 L
- 10-20 Silica sand -
115t 115
50
4 L 50 i
- 2" Sch. 40 prepacked —
120+ —1 | screen 0.020" slot 1120
50
4 50 L
125+ . 125
50 Wet.

4 L 50 i
1307 l; 42 130
4 50 L
135+ :'7 Threaded cap I; 135
1 Bottom of Boring at 136' BGS i
1407 T140
1457 145

Sampler Type:

|§| No Recovery
3.25" OD D&M Split-Spoon Ring
Sampler

PID - Photoionization Detector (Headspace Measurement)

Y Static Water Level

AV

Water Level (ATD)

Logged by:  JSL
Approved by: RRH

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

CONSULTING

Boring Log

Project Number

100094

Boring Number Sheet
MW-8 10f3

Project Name: Crownhill Elementary School Ground Surface Elev

Location: 1500 Rocky Point Road, Bremerton WA 98312

Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 109 ATD

Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/20/2011-12/21/2011
Depth / ) PID | Drive/ i -

EI:—:‘f\:;ttl)on Borehole Completion ?}«’;\g;ﬂlg Tests (opm) Regg\/eew Material Description D(ef%th
8" Flush mount 7 S Light brown TOPSOIL. 1
monument setin 180 Very stiff, moist, brown with iron stain mottling, gravelly,

T concrete 10 very sandy SILT (ML) FILL.

T 12 Loose, moist, dark brown, gravelly, silty SAND (SM) FILL; T
4 o 12 with LANDFILL DEBRIS; including glass, brick, plastic, -
54 9 charcoal, cermaic, organics, wood. L5
1 O 13 L

15
—+ 5 L
1 3 L
3
4 4 L
10 O 4 - 10
4 PN 4 L
O 3
4 | 5 L
-+ Bentonite chips O 2 -
1 (NSF/ANSI 60) | N 3 ~“n\Very moist, very silty. A
154 4 --| Very dense, moist, gravelly SAND (SW); fine to coarse L 45
i :{ sand; gravel up to 2" diameter.
41 4 L
4
4 5 L
4 4 L
20+ e -20
MW-8-20 NWTPH-Dx, total 50 "| ||| Medium dense, moist, gray brown, gravelly, very silty
T As, total Pb ]g | || SAND (SM). i
4 16 L
25—+ 7 25
-+ [ 8 .| Medium dense, moist, brown, gravelly SAND (SW); fineto +
1 9 .| coarse sand; subrounded gravel. L
07 [ 8 | TMedium dense, moist, brown SAND (SP); iron stained | >0
-+ 8 O L
| strata.
4 8 : L
- 2" Sch. 40 PVC -
35__ Casisg [ ? “| Faint stratification. _35
4 7 L
40: [ 190 Gravelly; rounded gravel up to 2" in diameter. :40
1 11 : L
487 I 16 | [ Very dense, moist, gray SAND (SP); iron stained | 2
T 50 - | stratification; fine to medium sand; trace silt. B
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  MV/AET
@l No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

CONSULTING

Boring Log

Project Number Boring Number Sheet
100094 MW-8

20f3

Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 109 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/20/2011-12/21/2011
Depth / . PID | Drive/ i o
Elz\ée;t:;)n Borehole Completion ??g;?lllg Tests (ppm) Recrgl\?ery M‘I%;T)I:elal Description D?f%th
| B 50 [ | Pockets of light gray, silty sand; trace gravel. i
55—+ Bentonite grout N 50 —55
60T B 50 ~| Basaltic gravel. :60
657 |} 50 |- ~| Faint stratification delineated by brown stained sand. :65
[ ] 50 |- ~| Stratification may be non-horizontal. :70
75+ N 50 :75
801 w-s-80 NWTPH-Dx, total SR . I 80
1 As, total Pb 50 SR Faint non-horizontal stratification. |
85: | 50 | 1"silty sand layer. :85
90: " 50 ~90
-+ Very dense, moaist, light gray, gravelly SAND (SW); fine to
T .| coarse sand; fine gravel; mixed granitic and basaltic B
-+ Bentonite chips <] lithology. =
1 (NSF/ANSI 60) . N
95— N 50 SO0 95
- -~ | Very dense, moist, gray, SAND (SP); fine to medium sand. +
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  MV/AET

|§| No Recovery
3.25" OD D&M Split-Spoon Ring
Sampler

Y Static Water Level

Y \Water Level (ATD)

Approved by: RRH

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-8 30f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 109 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/20/2011-12/21/2011
Depth / . PID | Drive/ i -
Elz\ée;ttl;)n Borehole Completion %’;‘g;ﬂ's Tests (ppm) Regg\/eeq M‘I%;T)relal Description D(efi))th
R ] 50 |-~ Light gray, trace gravel. i
-+ #2/12 sand filter pack +
1051 |- = = 50 [ 1105
L | ] 2senao ked +
110:_ S szn 0'02’)(;??; ¢ OMW-8-11 h NWTPH-Dx, total ?g B Separate phase black viscous petroleum-like liquid. _1 10
=N As, total Pb 2 |
151 | [ 13 | : 15
4 18 b—o-o
A== 21 Poogol Dense, wet, gray, sandy GRAVEL (GP); fine gravel;
T = 8888 medium to course sand; separate phase black viscous B
4 R = 0209| petroleum-like liquid. T
O S0
T B 5R99 -
120+ l—i-lr N °Z°:°?\°3——————————————_—.— ———————— 120
- —{ Threaded PVC endcap 50 Very dense, wet, gray, SAND (SW); fine to coarse sand. n
Bottom of Boring at 120.5' BGS
125+ 7125
130T 7130
1351 7135
1401 7140
1451 7145
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  MV/AET
@l No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

CONSULTING

Boring Log

Project Number Boring Number Sheet
100094 MW-9

10f3

Project Name: Crownhill Elementary School Ground Surface Elev

Location: 1500 Rocky Point Road, Bremerton WA 98312

Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 116 ATD

Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/19/2011-12/20/2011
Depth / : .

Elzxéa;tti;)n Borehole Completion %‘;ﬁ'g Tests (:;2) REC"Q/\Z/W M%t,;relal Description D?f?)m
8" Flush mount 9 S Light brown TOPSOIL. 1
monument set in g Loose, moist, brown to dark brown, silty, gravelly SAND

T concrete 5 (SM) FILL; brown at 0.5"; subrounded gravel up to 1"; fine T
-+ 3 to medium sand. -
1 3 Reddish brown silt pockets. B
4 3 L
° 5 Gray sandy pockets. 5
7 Loose, brown and gray mottled, sandy SILT (ML) FILL;
T 4 trace gravel. B
T g Loose, moist, brown-gray, very silty, gravely SAND (SM) T
-+ Bentonite chips O 1 FILL; rare organics; petroleum-like droplets; gravel upto 1
104 (NSF/ANSI 60) 5 \2"; subrounded; fine to medium sand. /:_10
3 Medium dense LANDFILL DEBRIS; including wood, glass,
T 8 [ l [ H brick and plastic in a sandy gravelly silt matrix. B
T 16 [ Loose, moist, light gray, silty SAND (SM). 1B
T 20 Gray and brown mottled, gravelly. -
4 6 2" pocket of gray silt. L
154 5 Very stiff, moist, gray and brown mottled SILT (ML); mm to L5
MW-9-18 NWTPH-Dx, total 6 cm scale blocky fractures; oxidized fracture surfaces and
T ) As. total I’Db 4 L] slickensides stops. I
T 2 < -]t Medium dense, moist, slightly sitly, gravelly SAND T
4 3 |t (SP-SM); strong petroleum-like odor; fine subrounded L
1 3 -| gravel; fine to medium sand. L
4 3 { L
20 [ 3 {1-| Trace gravel. 20
4 8 i L
4 8 L
4 5 L
6
4 7 Pl L
25— 10 Ve -———— ——— == = — — — — — — — —)f
[ 9 | - | Medium dense, moist, gray SAND (SP); fine to medium
T 10 |- -~ .| sand; mild petroleum-like odor. B
— 10 N -
4 10 -

4 10 B
30 11 30
=+ [ 12 -

4 16 B
35—+ 2"Sch. 40 PVC 4 ) . " 35

casing [ 17 _.~| Dense, trace silt; pocket of gravelly silty sand; granitic
T - | gravel. B
4 20 - L
407 [ 12 ) Very dense, gray brown. 40
T 3‘7‘ - 1 cm oxidized brown layer at 40.3' bgs B
45: [ gg faint stratification; thin vertical dark brown laminae. :45

Sampler Type:

|§| No Recovery
3.25" OD D&M Split-Spoon Ring
Sampler

PID - Photoionization Detector (Headspace Measurement)

Y Static Water Level

Y \Water Level (ATD)

Logged by:  AET/MV
Approved by: RRH

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-9 20f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 116 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/19/2011-12/20/2011
Depth / . PID Drive/ i
Borehole Complet Sample Material - Depth
El?f\ézttl)on orenole ompietion ._Type/ID Tests (ppm) Recoveryr Type , Description e
50 |-
55—+ Bentonite grout [ 26 N : +55
-+ 50 |- - | 1"layer of fine sand. T+
1 | Gray. -
60T [ gg o | 1" pockets of gray silt : 60
1 5005 | - i
657 [ 27 [ -] faint stratification 65
4 50 [ L
07 = 70
20 |-
75+ w973 NWTPH-Dx, total SR . +75
1 As, total Pb 50 SR Diagonal, light gray, 1cm bed. N
807 I 50 |- | Brown, trace to slightly gravelly, isolated beds of silty sand. : 80
87 u 50/4 |- || T Very dense, moist, brown, frace to slightly gravelly, sightly | 2
T - [l | silty SAND (SP-SM); metamorphic gravel up to 1", T
-+ subrounded to subangular; diamict structure. T
07 [ 10 (22222 Dense, moist, gray-brown, slightly gravelly SAND (SW);, | 0
T 14 . °| fine to coarse sand. T
4 22 : L
| 1 10 | T0adium dense, moist, gray-brown SAND (8P, frace ]
T 13 ~ - [\gravel; fine to medium sand. k
T - -.~||Medium dense, moist, gray-brown SAND (SW); fine to B
- - | coarse sand. -
£ = - -.| Medium dense, moist, gray-brown SAND (SP); fine to L
*ovo> | medium sand.
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV
@l No Recovery ¥ Static Water Level
3.25" OD D&M Split-Spoon Ring o Approved by: RRH
Sampler = Water Level (ATD)

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Boring Log

Aspect

Project Number Boring Number Sheet
CONSULTING 100094 MW-9 30f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 116 ATD

Sampling Method:

D & M / Hammer Weight: 300 Ib jars / Hammer Drop: 30"

Start/Finish Date 12/19/2011-12/20/2011

Depth /

- N s | PID Drive/ | Material L Depth
Elz\ée;ttl;)n Borehole Completion T?;T;?IS Tests (opm) |[Recoven _lé}y%rela Description ?f?)
Bentonite chips l 7 |e2e202o] Medium dense, moist, brown, gravelly SAND (SW); fine to

T (NSFIANSI 60) 7 .*.| coarse sand; fine, subrounded to subangular gravel, T

- 8 X metamorphic clasts. =
1057 | 50 Very dense. :105
1104 | #2/12 sand filter pack "5 50 110
115t 2 . 115

-+ ] [ 4 |- Loose, wet, brown, very silty fine SAND (SM). T

-+ 1 0.020" slot 2" Sch. 40 6 - | Medium dense, wet, brown, SAND (SP); fine to medium

1 ] | sand, trace silt. N
120t w-g-12b NWTPH-D, total 120

1 As, total Pb 50 o Very dense. |
125+ 50 :125

T 1 Threaded PVC endcap 50 - i

-+ Bottom of Boring at 127.5' BGS =
1307 130
1357 135
1407 T140
1457 145

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV

|§| No Recovery
3.25" OD D&M Split-Spoon Ring

Sampler

A 4
AV

< Static Water Level

= Water Level (ATD)

Approved by: RRH

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

Boring Log

Project Number Boring Number Sheet
CONSULTING 100094 MW-10 10f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 135 ATD

Sampling Method:

D & M / Hammer Weight: 300 Ib jars / Hammer Drop: 30"

Start/Finish Date

12/21/2011-12/29/2011

Depth / . PID Drive/ i
Sampl Material i Depth
EI:—:‘f\:;ttl)on Borehole Completion T?;T;ﬂlg Tests (opm) |[Recoven _lé}y%rela Description ?f?)
8" Flush mount Asphalt.
monument setin Medium dense, dry, brown, slightly gravelly, silty SAND

T concrete (SM) FILL; fine to medium sand.

4 7 L

-+ 7

o 8 Medium dense, dry, brown, slightly gravelly SAND (SP)
5T (MwW-10-9 NWTPH-Dx, total 7 FILL; trace silt, trace organics. 5

4 As, total Pb 5 -

4 O 6 B |

4 8 |11 1] Very dense, dry, brown, slightly silty, slightly gravelly T

1 3 |1 | SAND (SP-SM); wood, fine to medium sand, medium fine |

6 | e subrounded gravel.
104 50 |- 10

1 50 |- L

50 -

T 50/5 | -

- Bentonite chips - -

1 (NSF/ANSI 60) L0 50 n B
15+ -15
207 8 50 | [ Very dense, slightly moist, brown, trace o Slightly graveily | 22

T .| SAND (SP); fine to medium sand; predominately fine B

- - | subrounded gravel. =
257 n 50 TVery dense, moist, brown, slightiy gravelly SAND (SW); | 2

T X fine to coarse sand; fine subrounded gravel.
30+ N 50 :30

-+ 2" Sch. 40 PVC . -
35__ Casisg [ gg : Trace to slightly gravelly; fine subrounded gravel. _35
40: " 50 :40
45: n 50 | Gravelly. :45

1 S -

SN
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV

|§| No Recovery A 4
3.25" OD D&M Split-Spoon Ring v

Sampler =

Static Water Level

Water Level (ATD)
Figure No.

Approved by: RRH




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-10 20f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 135 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/21/2011-12/29/2011
Depth / . PID | Drive/ i o
EI:—:‘f\:;ttl)on Borehole Completion ??g;?lls Tests (ppm) Regg\/eew M‘I%;T)gal Description D(ef%th
] 50 [-- -~ | Very dense, moist, brown SAND (SP); trace gravel, fine to

T . -.-’| medium sand. B
T 8 50 [ | Gravely. [%°
60+ Bentonite grout 8§ 50 N 1 Trace gravel 160
65+ "8 50 :65
70+ W-10-70 NWTPH-Dx, total S . . +70

1 As, total Pb 50 : - Gray-brown, faint stratification. N
751 "5 50 :75
80T u 50 :so
85: " 50 :85
90: " 50 :90
95: |} 50 7 Very dense, moist, brown, silty sand (SM); fine sand. _95

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV

@l No Recovery ¥ Static Water Level

3.25" OD D&M Split-Spoon Ring o Approved by: RRH

Sampler = Water Level (ATD)

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-10 30f3

Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 135 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/21/2011-12/29/2011

Depth / ) PID | Drive/ i -

EI:—:‘f\:;ttl)on Borehole Completion ??g;?lls Tests (ppm) Regg\/eew M‘I%;T)gal Description D(ef%th

| B 50 Very dense, very moist, gray-brown, very sandy SILT (ML);

T fine sand, faint iron stain stratification. T
105+ N 105
4 50 7 -~ |\1" thick dark brown fine sand layer L
1 ~._-/| Very dense, moist, gray-brown SAND (SP); fine to medium |

- - |sand.
110+ N _Hﬁt—————————.————————————_—.———110
50 [ -]|Very dense, very moist, gray-brown, sandy SILT (ML); fine [

T - |lsand. T

T ~ -7 Very Dense, moist, gray-brown SAND (SP); fine to B

=+ "~ -’| medium sand. 1+
115t N 50 i 115

-+ Bentonite chips BRI T

1 (NSF/ANSI 60) R L
1201 I 50 .-.| Very dense, moist, gray-brown, SAND (SW); fine to coarse 120

T X sand; trace gravel. T

1 | Hard, slightly moist, gray-purple CLAY (CL). | i
125+ N 50 125

- | #2/12 sand filt k " :, Mt - — — —— — — — ]

1301 | sancifierpact ] 50 (1| []| Verydense, moist, gray-purple and brown mottled, silty 130

T | |1 SAND (SM); fine to medium sand; trace gravel; pocket of

-+ “I'| brown fine sandy silt and trace organics; charcoal. T

- 1 0.010" slot 2" sch. 40 -
135 =TOTINWTPH-D total 50 |21+ Vry dense, wet, gray-purpie, SAND (W) fine fo coarse | '

T ’ ¢] sand (predominately fine to medium); trace silt. B
1407 o 50 | [ Very dense, very moist, gray-blue, SAND (SP); fineto | ' +0

T - | medium sand, predominately fine. T

: R could not tag water level, too much heave :
1457 -1 Threaded PVC endcap [l 50 \Wet, trace gravel. /:_1 45

Bottom of Boring at 145.5' BGS
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV

@l No Recovery Y Static Water Level

3.25" OD D&M Split-Spoon Ring v Approved by: RRH

Sampler = Water Level (ATD)

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

CONSULTING

Boring Log

Project Number

100094

Boring Number Sheet
MW-11 10f3

Project Name: Crownhill Elementary School Ground Surface Elev

Location: 1500 Rocky Point Road, Bremerton WA 98312

Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 131 ATD

Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/22/2011-12/27/2011
Depth / . PID | Drive/ - -

EI:—:‘f\:;ttl)on Borehole Completion ??g;?lls Tests (ppm) Regg\/eew M‘I%;T)gal Description D(ef%th
8" Flush mount \Asphalt. l
monument setin Brown, moist, silty, gravelly SAND (SM) FILL.

- concrete ~
1 L 1 | Loose, moist, dark brown, slightly silty, gravelly SAND |
T O] 1 (SP-SM) FILL; fine to medium sand. B
5 T 2 - 5
O 2
2 Loose, moist, dark brown, slightly silty, gravelly SAND
T O 2 (SP-SM) with LANDFILL DEBRIS; including glass, wood, T
-+ g ceramic and organics. =
T 2 Loose, moist, brown, slightly gravelly, silty SAND (SM)
10+ 2 FILL; fine to medium sand; subangular to subrounded ~10
4 ® g gravel r
4 =4 4 i L
-+ Bentonite chips 9 3 Medium dense. -

1 (NSF/ANSI 60) O] 2 Very dense. B
15+ 6 -15
4 6 L
1 11 L

11
T 11 B
4 50 =
27 v=11:2p NWTPH-D. fotal 50 Hard, moist, gray-brown, gravelly SILT (ML); frace sand; | 2
T ’ low plasticity; oxidized factures; diamict fabric; conchoidal T
- fracture. =
25—+ N 50 25
-+ 1.}{ Very dense, moist, gray-brown, silty, gravelly SAND (SM); 1+
1 1 fine to coarse sand. R
30 N T — — — — —— — — — — — ——1-3(
50 .-~ Very dense, moist, brown SAND (SP); trace SILT; fine to
T .1 medium sand; trace gravel; metamorphic cobbles up to 3" T
-+ - | in diameter. =
35—+ 2" Sch. 40 PVC -35
4 casing [ gg) . .~"| Gray-brown. i
401 40
18
1 L 18 I
45 14 45
=4 [ 18 -
4 35 N
Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV

|§| No Recovery
3.25" OD D&M Split-Spoon Ring
Sampler

Y Static Water Level

AV

= Water Level (ATD)

Approved by: RRH

Figure No.




Boring Log

Aspecll- Project Number Boring Number Sheet

ENV BORING LOG CROWNHILL.GPJ May 24, 2012

CONSULTING 100094 MW-11 20f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 131 ATD
Sampling Method: D & M/ Hammer Weight: 300 Ib jars / Hammer Drop: 30" Start/Finish Date 12/22/2011-12/27/2011
Depth / , PID | Drive/ i
Sampl Material i Depth
EI:—:‘f\:;ttl)on Borehole Completion T?;T;ﬂlg Tests (opm) |[Recoven _lé}y%rela Description ?f?)
l 19 | -

- 50 —;V' —V - - . —

=4 Bentoni T N — - - - - - L
%5 entontte grout [ ;:13 - 'TF Very dense, moist, brown, slightly gravelly, silty SAND [ 55

T B G0} T

T 21 -~ | Very dense, moist, gray-brown SAND (SP); fine to medium T

T -~ sand. L
60 ] 50 :60
65 I 19 ,_HW,‘H;rarﬁogt@raﬁ)row—n,—sa—nd;,ar;vemy—smﬂm““65

T S0/5 |-~~~ {|cobbles up to 2"; iron staining. fr

T - | Dense, moist, gray-brown, SAND (SP); fine to medium

-+ " | sand. +
70+ =Ttz NWTPH-D, total S +70

1 As, total Pb SO | i
nT - 505 | T"™
80T | 50 :80
85: " 50 :85
90: " 50 :90
95: = 50 | Light gray pockets. -:95

Sampler Type: PID - Photoionization Detector (Headspace Measurement) Logged by:  AET/MV

@l No Recovery ¥ Static Water Level

3.25" OD D&M Split-Spoon Ring v Approved by: RRH

Sampler = Water Level (ATD)

Figure No.




ENV BORING LOG CROWNHILL.GPJ May 24, 2012

Aspect

Boring Log

Project Number Boring Number Sheet
CONSULTING 100094 MW-11 30f3
Project Name: Crownhill Elementary School Ground Surface Elev
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Method: Cascade Drilling-Dave / Hollow Stem Auger Depth to Water (ft BGS) 131 ATD

Sampling Method:

D & M / Hammer Weight: 300 Ib jars / Hammer Drop: 30"

Start/Finish Date

12/22/2011-12/27/2011

Depth /

- N s | PID Drive/ | Material L Depth
Elz\éztxl)on Borehole Completion T?p?g?llg Tests (ppm) Recoveryr ?yi':e'ar Description ?f?)
| B 50 |- - i
105+ [ 50 105
1oy I 50 [~ | Faint stratification. :110
- Bentonite chips -
115+ (NSF/ANSI 60) - 115
50
120+ [ 0 | 120
-+ "~ _-| Light gray, fine sand pockets. =
125+ T #2/12 sand filter pack n 50 125
1301 ! [ so [ 130
4 1129 - | Fine sand. r
135+ WNW-T=13sNWTPH-Dx, total o 135
1 As, total Pb 50 S| Wet. i
140+ H40
1 | Threaded PVC endcap Bottom of Boring at 141' BGS i
145+ 145

Sampler Type:
|§| No Recovery

PID - Photoionization Detector (Headspace Measurement)

3.25" OD D&M Split-Spoon Ring

Sampler

Y Static Water Level

AV

= Water Level (ATD)

Logged by:

AET/MV

Approved by: RRH

Figure No.




Boring Log

GEOTECH BORING LOG CROWNHILL.GPJ November 30, 2012

\Aspeclll Project Number Boring Number Sheet
CONSULTING 100094 MW-12 10f3
Project Name: Crownhill Elementary School Ground Surface Elev 134.72
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 115
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/25/2012
Depth / N-value A :
Elevati Borehole Completion Sample Tests Blows/ % Material Descripti Depth|
((Ef\(leitl)o " Type/ID 6 | }’gate;g"”‘ggt 4 40. 50 Typé escription (ft)
8" Flush mount 2 Grass over topsoil
T monument set in B
T concrete o
P A N 7 < 1 A Y N A N A AN N IR 0¥ L5
| PID=0| 50 A LANDFILL
T 1 f 4 Moist, dark brown LANDFILL DEBRIS in a sandy T
- / SILT (ML) matrix; debris includes plastic, metal, 1
1 // white powdery debris. (Blow count not L
Y representative of soil density)

1125 / L
10__ 6 BID = 1.3 g g Loose, with PVC debris. _10
4 ] 4 ' L

I

4 | L

4 | L
154 120 - | -15

[ PID B 0.0 3 4 Becomes gravelly, debris includes glass, rope,

T PID=038| 3 white powder, fabric, screws, charred material.

1 PID=0.0 3 \ L

4 \ L

=€ \ -
204 118 - \ £20

[ PID B 1.0 7 * Becomes red; debris includes plastic, metal wire,

T O] PID=0.0] ¢ charred material, fabric, glass, nails. (Blow count T

-+ 9 \ not representative of soil density) -

4 \ L

—+ \ |

| 110 - \ R
25 (B,\Tgsz:j;lrgzj [ PID f 00 7 % Becomes red, dark brown, black, and white 25

T PID B 0.0 ¢ ¢ mottled; debris includes glass, drywall, charred T

-+ PID=0.0| 29 / ooy material, nails, yellow plastic pieces. (Blow count

1 // oo < not representative of soil density) L

1 s L

1 105 / B L
30 [ PID = 43| 7 A *.°|3° | Moist, gray, sandy GRAVEL (GW) to very 30

T O] PID=17 7 e g gravelly SAND (SW); fine to coarse sand, fineto T

- 7 N °-’o, | coarse gravel, with cobbles up to 3", landfill -

1 N ojo?o debris includes wire. (Blow count not L

N P S representative of soil density)

T BRI B
354 100 2" Sch. 40 PVC casing I PID=18] 10 AN I SRSE - 35
- PID=13.1 59 ) -

/
4 y L
4 , L
4 / L
g0+ % = w1 ke Smmiem R AN R e A S — — -40
[ mw-12-41PID = 130] 12 4 o VASHON ADVANCE OUTWASH
T NWTPH-Dkx 13 °»| Medium dense, moist, dark gray SAND (SW); B
-+ 14 l -1 fine to coarse sand, trace silt, petroleum-like odor
1 | °.| and sheen, blebs. B
I °
1 90 | .
4 _ | - L
45 [ PID_‘ 191 12 Al | Medium dense, moist, dark gray SAND (SP); with 45
T PID=30.1 43 | cobbles, fine to medium sand, petroleum-like B
- 15 | odor and sheen, blebs. -
4 | L
1 / L
85 ‘/
Sampler Type: Drilling Method: Logged by: AET

|§| No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

HSA: Hollow Stem Auger
MR: Mud Rotary

Approved by: RRH

Figure No.




\As ect

Boring Log

GEOTECH BORING LOG CROWNHILL.GPJ November 30, 2012

Project Number Boring Number Sheet
CONSULTING 100094 MW-12 20f3
Project Name: Crownhill Elementary School Ground Surface Elev 134.72
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 115
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/25/2012
Depth / N-value A :
Elevati Borehole Completion Sample Tests Blows/ % Material Descripti Depth|
C2 M0 | Lo gy o e ®
=164 8 - Very stiff, moist, gray and tan-mottled SILT (ML)
T l PID = 182 44 4 interbedded with medium dense, moist, dark gray T
4 PID =321 12 ! and dark brown SAND (SP); fine to medium -
4 \ sand, stratification at approximately 45 degrees
\\ from horizontal, petroleum-like odor.
55 8 12 ‘ -55
-T [ PID=1.7 14 * :0 —
+ 15 | o -
1 l -
I 2o
1 | ool B
175 oo\ N
60 [ PID =_15-7 10 A ‘veol | | Medium dense, moist, gray, brown, slightly silty, 60
T Mw-12-61- 3P|D_‘ 6.8 12 e[| gravelly SAND (SW-SM); fine to coarse sand, B
4 N\IllaT_P:-ES 18 :;7 1 fine gravel, slight petroleum-like odor. -
651 7° B 1 Tl e 65
[ _ 15 A Hard, moist, brown, gravelly, sandy SILT (ML)
T PID=29] 45 \ o interbedded with very thin beds gray SAND (SP); T
-+ 15 \ ] medium to coarse sand, beds at approximately 1~
1 S 45 degrees from horizontal, blocky fractures in
N silt, slight petroleum-like odor.

4 V] L
70+ ©° Bentonite chips N ~70
1 (NSF/ANSI 60) [ PID = 0.0 ;(3) A L
4 - L
75+ & :,:' R T T T T T T — — e — 75

[ PID=4.9| 21 A~ | Very dense, moist, gray, brown, slightly gravelly
T 50 ~-- - | SAND (SP); medium to coarse sand, slight B
-+ - - - | petroleum-like odor o
1 55 - R
80—- [ ww-12-8q P1D = 7.7 18 A _80
NwTPH-Dx 50 R
1 50 g : R
85 N PID =20.7 50 1 8
1 o -
(e] on -
4 o\ - L
283
4 208y L
90+ *° S S0) MRy gy g -90
] PID=12.4 50 4} °520[ Very dense, moist, brown to gray, very sandy
T gggg GRAVEL (GW); fine sand, subangular fine to
-+ : 6909| coarse gravel, slight petroleum-like odor. -
1 o 9690| Thin bed brown, gray, slightly gravelly, slightly |
| #4172 sand fter pack 5595 silty SAND (SP-SM); fine to medium sand, slight
o5 = o ] 8888 petroleum-like odor. i
1o slot 2" Sch. 40 | PID = 28.7 50/3 “oggog 95
=€ :"\8 CO) 8 -
— s OQ —
0002 o5
=€ :°: o -
o0 O
T g - oo 8 -
35 [ 1 o of
Sampler Type: Drilling Method: Logged by: AET

|§| No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

HSA: Hollow Stem Auger
MR: Mud Rotary

Approved by: RRH

Figure No.
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GEOTECH BORING LOG CROWNHILL.GPJ November 30, 2012

CONSULTING 100094 MW-12 3of3
Project Name: Crownhill Elementary School Ground Surface Elev 134.72
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: _Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 115
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/25/2012
Depth / N-value A :
N : S ! Tests Blows/ o Material - Depth|
Ek(gf\éaett.)on 3 VBcV)rehoIe Completion T;:(;?IS o : %ate; gontggt /040. Description ‘(Ef’l))
S ] PID=2.7| 50 Very dense, moist, gray, very gravelly SAND to
T B very sandy GRAVEL (SW-GW); fine to coarse T
T sand, fine to coarse gravel. T+
= - N ] B
1057 u MW'“"“’;‘TVIVDTE,HBL%( 50 -| Very dense, moist, gray, very gravelly SAND 105
T : -1 (SW); fine to coarse sand, fine to coarse gravel, T
-+ | slight petroleum-like odor at 105'. T+
1104 2 * 0.020" ot 2" Sch. 40 -] pip =18 50 1110
|20 | = [V 10012 _ SN | B
15 | MW’H’HSBP:\I/I\?T_P:—ES( 50 .- | Very dense, wet, gray, gravelly SAND (SP); fine 15
T ' --.| to medium sand, coarse gravel B
4 y L
1 15 / ]
1201 PID=2.0| 49 A R R 120
-+ [ PID=14| 16 A Dense, wet GRAVEL (GP); coarse gravel -
4 — 18 \ L
— - - \ -
T g | Threaded PVC end: N T T T T i S e o — — = —
1251 10 (. | Threade endeap [ PID=02| 20 °;o0e0es| Very dense, wet, gravelly SAND (SW); trace silt, 105
50/5 \fine to coarse sand, fine, subangular gravel. /1
T Bottom of boring at 125' BGS. T
1301 ° 130
1351 © 135
1401 ° 140
1451 10 1145
-15
Sampler Type: Drilling Method: Logged by: AET
[ No Recovery HSA: Hollow Stem Auger
3.25" OD D&M Split-Spoon Approved by: RRH
Ring Sampler MR: Mud Rotary

Figure No.
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Project Number Boring Number Sheet
CONSULTING 100094 MW-13 10f3
Project Name: Crownhill Elementary School Ground Surface Elev 134.22
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 114.5
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/25/2012
Depth / N-value A :
h ; s Test Blows/ . Material -
Ek(ef\éi‘tl)on Borehole Completion T;;Q?IIS ests 2‘:’5 X :Igate; gontggt /040. 5 _?y(;:a Description D?f%th
8" Flush mount \\ 2t Grass over topsoil
T monument set in \\\ 1, B
T concrete -
L \\/
T S -

T 130 SN B
°T 1 o] 10 A LANDFILL | [°
T 5 s el PID=01| 49 ]| Dense, dark brown, slightly silty, very gravelly B
- 16 y 111 SAND (SP-SM). -

1 / S -

T 125 // S .
107 [ _ 8 ‘K “ 11| Medium dense, moist, dark brown to 10
T O] PID=0 6 11| | brown-yellow, slightly silty, gravelly SAND B
- 5 \ 4111 (SP-SM); abundant landfill debris including brick, +
1 \ - I1 |l paper, glass, copper, steel. L
T 120 | N N
15+ ‘ No P . o . . 15

E _ 6 A % 171-11 Abundant landfill debris including brick, glass,
T o PID=05 5 | .11 | steel.
4 | NEs L
1 | L
115 \ L
207 I ol el i 1 1| TMedium dense, very moist, dark brown, gravelly, | 20
T — PID=0| 5 | TL[ 11| very silty SAND (SM); abundant landfill debris
-+ 6 ‘ -111]-[] including wood, brick, nails, paper. -
4 | I L
T 110 } T B
25+ Bentonite chips "N NAREES ) . . 25
7 ‘|1 Trace gravel, trace landfill debris includes brick
SF/ANS - : ) ,
1 (NSF/ANSI 60) Q PID=0 6 AL\\ g\rr glass.
=€ 5 \ 8% ,7 ] -
—+ (o] o |- |- |
\ 000
T 105 \ ooy B
30+ \ 0000 — = — o o — — — -30
[ B 7 )N %208 VASHON ADVANCE OUTWASH
T PID=01| 4¢ 4080 Dense, moist, brown, very sandy GRAVEL (GP); T
-+ 15 / 2809 subrounded gravel, fine to coarse sand. T+
1 / cereQo L
/ 2200000
T 100 / o ¥ B
=+ " Sch. C i O g S S —
35 #' Sch. 40PVC casing [ _ 17 ‘/ °{ Medium dense, moist, brown, gravelly SAND 35
T PID=01| 19 \ .| (SW); fine to coarse sand, trace silt.
4 12 \ L
— \ L
T \\ L
407 16 ) 1 Dense, medium to coarse sand. 40
-T PID=0 15 s —
4 15 L
|
4 | L
T oo ‘ B
45+ ' : . . +45
I mw-1344P1D = 84.4, 10 + °1 Strong petroleum-like odor, saturated in product,
T NWTPH-Dk 16 | heavy sheen.
4 17 | o L
A4 \ L
\
T 85 \ b B
Sampler Type: Drilling Method: Logged by: RRH/AET

|§| No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

HSA: Hollow Stem Auger
MR: Mud Rotary

Approved by: RRH

Figure No.
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\AS eclll Project Number Boring Number Sheet
CONSULTING 100094 MW-13 20f3
Project Name: Crownhill Elementary School Ground Surface Elev 134.22
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: _Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 114.5
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/25/2012
Depth / N-value A :
; Borehole Completi Sample Blows/ o Material —
Ek(gf\éaetl.)on orehole Completion TypeliD o A :Igaterz g;om;gt /040. 5 Type Description
l 14 40 F)0[] Dense, very moist to wet, dark gray, silty, sandy
T 14 LT GRAVEL (GP-GM); saturated in product.
+ 19 “ 9160
T ‘ I
D4 Olo
T 8o ' 1P
55+ | I
[ 19 * &1 8°|| Becomes wet, gray; strong odor, heavy sheen
T 19 ) 7104 with blebs.
—+ 15 \ AN
4 \ @ Do
I
T \ 1818
4 0
60 [ 25 * 3 | Becomes moist, dark brown to brown, thin beds
T 26 &1 8|4 brown fine sand, strong petroleum-like odor,
-+ 20 (N INRAy g visible product.
T {818
T 70 | (R Qe
D4 Olo
65 [ 25 1348
=+ " 25 | J (“OE
- 20 | Q1O
JOE0
T | QO
D4 Olo
T 65 ‘I C 30
70+ Bentonite chips ARy .
25 &1 R°ld Becomes blue-gray; strong petroleum-like odor,
NSF/ANSI 60 10
T ( ) [ 26 * 10 F04 heavy sheen with blebs.
4 20 / | q Ot
1 I 1a o
I I
754 " | il
[ 20 y il
20 s s
1 20 \ oz
IS
T O
\ 050G
—+ OL0
55 \PoSod
801 - oS e
>50 59450| Very dense, wet, gray, slightly silty, sandy
T gggg GRAVEL (GP); with cobbles, strong
-+ 6909| petroleum-like odor, heavy sheen with blebs
4 9090/ down to 115",
L i
oL0
85T W [vw-i3-8 s0+Ab 2020
IMW-13-88\\ TPH-Dk >50 Moo
1 0593
-T o (o] o (o]
9690
—+ o (o] o (o]
5959
T 15 0808
90+ I 50+ L5208
5 >50 a5 908
T 9690
o (o] o (o]
4 i So80o
-+ | #2/12 sand filter pack o 8 o 8
- - o (o] o (o]
Tao | = 5959
95+ |- -|0.020"siot2" Sch. 40 g 4 >50 50+ Al gggg
T 8359
1 9690
o (o] o (o]
9690
T 96%0
4 o So80o
= 0308
Sampler Type: Drilling Method: Logged by: RRH/AET

|§| No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

HSA: Hollow Stem Auger
MR: Mud Rotary

Approved by: RRH

Figure No.
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Project Number Boring Number Sheet
CONSULTING 100094 MW-13 3of3
Project Name: Crownhill Elementary School Ground Surface Elev 134.22
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: _Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 114.5
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/25/2012
Depth / N-value A
i i Sample Tests Blows/ o Material - Depth!
Ek(gf\éaett.)on B VBcV)rehoIe Completion i o |, :Igate; gontggt /040. o Type Description ‘(ef’l))
= ] PID=75| >50 50+4b©0 90| Very dense, wet, gray, slightly silty, sandy
T : : ° 88 GRAVEL (GP); with cobbles, strong B
-+ 6902| petroleum-like odor, heavy sheen with blebs -
1 9020/ down to 115", B
0909
T | = o 88 L
1057 W [vw-13-105| PID = 84, 50+ AP S080 . . 1105
i NWTPH-Dk >50 % %8 Thin beds fine sand. |
1 o808 L
OS50 o
1 05045 |
N 0594
4 - 95%0 L
SRR 5859
L 3 ] 0.020" slot 2" Sch. o »
1o o | 00207 slotZTSen 40 gy PID = 65| >50 50+A 8520 Thin beds fine sand. 110
5959
4+ 0-0 5 |
[ep=qe} o
—+ o~0 o L
- R [ep=qe} o
=+ - - OS50 o -
20 |- - /1072512012 0gog
1151 : N _ 50+ AN OIG . 115
PID = 0.0| >50 \g | Very dense, wet, gray-brown, silty, gravelly
T \{5|9.6| SAND (SM); fine to coarse sand, slight B
-+ 49| petroleum-like odor, no visible sheen. =
— 15 / -
1207 O] >50 50+ 4 Norecovery. T T T T T T 120
T 10 - Threaded PVC endcap -
1251 O] >50 50+ A Bottom of boring at 125' BGS. 125
+ s L
130t ~130
+ o L
135t 135
+ s L
140+ 140
+ 10 L
145+ 145
+ 45 L
Sampler Type: Drilling Method: Logged by: RRH/AET

|§| No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

HSA: Hollow Stem Auger
MR: Mud Rotary

Approved by: RRH

Figure No.
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Project Number Boring Number Sheet
CONSULTING 100094 MW-14 10f3
Project Name: Crownhill Elementary School Ground Surface Elev 134.53
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 115
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/26/2012
Depth / N-value A :
i i Sample Tests Blows/ o Material - Depth!
Ek(gf\éaetl.)on Borehole Completion i o |, :Igaterz gontggt /040. o Type Description ((Ef’l))
8" Flush mount 2 Grass over topsoil
T monument set in K B
-+ concrete N =
L\L
sty IR ] I
[ _ 9 A LANDFILL
T 1 f PID=17] 4¢ , Moist, brown, slightly silty, gravelly SAND B
- 21 (SP-SM). (Blow count not representative of soil
1 / density.)
/ Moist, gray, gravelly SAND (SW); trace silt, fine
T 125 / to coarse sand. (Blow count not representative of T
104 "5 / soil density.) 10
1 O PID = 0.0 7 f Moist, dark brown LANDFILL DEBRIS in a 1
== ' 8 gravelly SAND (SW) matrix; debris includes nails,
T 7 // metal, plastic, and glass. T
1 ! I
15+ 120 15
X _ 3 A Sandy SILT matrix; debris includes nails, brick,
T Q PID=0.0] 4 | white powder, plastic, glass, large screws. B
=€ 5 | -
4 | L
4 I L
15 |
20+ | . - ) . . 20
[ _ 3 A Silty SAND matrix; Landfill debris includes kiln
T PID=0.0] 3 \ firing, metal, plastic, nails. B
4 3 L
4 \ L
— \ -
25 e Bentonite chi ' 25
T entonite chips . - . I~
11 Landfill debris includes rebar, glass, nails
SF/ANS - ) ) )
T (NSFIANS160) g PID=0.0] 12 A\ plastic, metal. (Blow count not representative of T
- 12 N soil density.) -
4 N L
30:: 109 \\ _30
] PID=1.5| 50 4 Dark brown, sheen present. (Blow count not
T representative of soil density.) B
35__ 10 2" Sch. 40 PVC casi _35
T ch. casin T
" PID=11.2 50 Wet, silty, sandy GRAVEL matrix; debris includes
T metal, wire. Free-phase petroleum product B
-+ present in sample, sheen, strong odor, blebs. =
4 (Blow count not representative of soil density.)
40: 95 DID = _40
W wraad 1D = 512 50 AT VASHON ADVANCE OUTWASH
T y \-|'t'1| Medium dense, moist, black, slightly gravelly,
-+ -y ]| silty SAND (SM); fine sand, fine to coarse gravel, +
1 / " 1\|7/| strong petroleum-like odor. B
45: 90 / \ ______________________ _45
[ _ 20 ¢ % 11| Medium dense, moist, black, lightly silty SAND
T PID =223 19 R 11.| SP-SM); fine to coarse sand, fine gravel, strong
-+ 10 \\ | petroleum-like odor and staining -
4 \ L
85 \
Sampler Type: Drilling Method: Logged by: AET

|§| No Recovery
3.25" OD D&M Split-Spoon
Ring Sampler

HSA: Hollow Stem Auger
MR: Mud Rotary

Approved by: RRH

Figure No.
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\AS eC-I- Project Number Boring Number Sheet
CONSULTING 100094 MW-14 20f3
Project Name: Crownhill Elementary School Ground Surface Elev 134.53
Location: 1500 Rocky Point Road, Bremerton WA 98312
Driller/Equipment: Cascade Drilling-Dave / CME 75 Depth to Water (ft BGS) 115
Drilling Method/Hammer:HSA / D & M/ 300 Ib jars / 30" Start/Finish Date 10/26/2012
Depth / N-value A :
i i Sample Tests Blows/ o Material - Depth!
Ek(gf\éaetl.)on Borehole Completion i o |, :Igaterz gontggt /040. o Type Description ((Ef’l))
l _ 20 04 Dense, moist, gray to black, veriy silty, sandy
T PID B 176 24 ~LF| GRAVEL (GM); fine to coarse sand, strong T
-+ PID =201 24 / ,35 petroleum-like odor, blebs, heavy sheen +
1 / D\t -
— / - I -
55+ % / . 55
[ _ 10 A Medium dense, moist, black to tan with brown
T PID=213 19 | N\ 11| mottling, slightly silty, slightly gravelly SAND B
-+ 15 | -1 IN-1 [{ (SP); fine sand, strong petroleum-like odor, T+
1 | J-1'\.| | heavy sheen, blebs. L
1 | T L
604 ] O N 50
l mw-14-60P1D = 410 10 ‘I V11 || Medium dense, very moist, gray and brown
T Q NWTPH-Dx 15 N[ 11| mottled, gravelly, silty SAND (SM); gravel to 3", T
-+ 18 ! -~y |-{| fine sand, petroleum-like odor, heavy sheen, e
1 | = K|| blebs. i
T i
651 SR o — — — —— — 65
[ _ 10 + ~-.1'11 Medium dense, moist, gray and brown, mottled,
T PID=293 g S| [ slightly silty SAND (SP); trace coarse gravel, fine T
- 11 \ - |1 | to medium sand, predominately fine, I
- \\ - 11 |{ petroleum-like odor, sheen. L
4 \ B L
70—+ 6 Bentonite chips \ . +70
10 ~~}'|] Gray and dark brown alternating layers of SAND
SF/ANS - R
T (NSFIANSI 60) [ PID =285 48 + “-| [1| (SP); fine sand. T
-+ 11 / < -
1 / R L
/ e
4 | L
75+ ® / ) 75
1 [ PID = 389 18O * Thin, gray crossbeds. |
T 1 \ n B
T \ ok -
— \ ,;' o -
55 \ S
80+ | T . 80
1 I ww-14.sdPID = 67.1, 10 A ~-. 111 Petroleum-like odor, sheen pre