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1.0 INTRODUCTION

This document presents the results of a remedial investigation/feasibility study (RI/FS) conducted
at the former Kaiser Aluminum property (Site) located at 3400 Taylor Way in Tacoma, Washington
(Figure 1). The 96-acre property is currently owned by the Port of Tacoma (Port). For purposes of this
report, the Site does not include the Former Wet Scrubber Sludge Pond Area.

The purpose of this RI/FS is to determine the nature and extent of contamination within six
specific areas identified in Agreed Order No. DE-5698 between the Port and the Washington State
Department of Ecology (Ecology). Information obtained during previous investigations and from interim
actions conducted prior to the RI is presented in this report as it pertains to providing a comprehensive
evaluation of the nature and extent of contamination at the Site and to developing and evaluating
appropriate cleanup action alternatives. A summary description of these investigations and actions is
presented in the Compilation Report, Former Kaiser Aluminum Property, 3400 Taylor Way, Tacoma,
Washington (Compilation Report), submitted to Ecology (Landau Associates 2011a). The compilation
report was the first required deliverable under the Agreed Order.

This RI/FS report was prepared for submittal to Ecology in accordance with the provisions of the
Agreed Order, and was developed to meet the general requirements for an Rl and FS as defined by the
Washington Model Toxics Control Act (MTCA) Cleanup Regulation [Washington Administrative Code
(WAC) 173-340-350]. The RI describes the environmental setting of the Site and identifies the nature
and extent of contamination for affected media. The FS develops and evaluates alternatives for cleanup
actions at the Site.

The proposed cleanup actions would typically be described in a draft Cleanup Action Plan (CAP).
However, the Port and Ecology have agreed that the main components of the cleanup actions would be
conducted as approved interim cleanup actions to speed up the overall cleanup process in accordance with
the Agreed Order. The Port anticipates that this RI/FS report will be made available to the public by
Ecology along with draft Interim Action Work Plans. Following finalization and Ecology approval of the
Interim Action Work Plans, the Port will design and bid the Interim Action Cleanup Project and
implement remedial construction activities when the groundwater level is at or near its seasonal low. An
Interim Action Completion Report documenting implementation of the remedial construction activities
will subsequently be prepared and submitted for Ecology approval. The Port will then update the RI/FS
report, address Ecology’s remaining comments, and prepare the final RI/FS report and a draft CAP. After
Ecology approval of the final RI/FS report and the draft CAP, an Agreed Order amendment will be
prepared and provided, along with the draft CAP, for public review. Following finalization and Ecology
approval of the CAP and the Agreed Order amendment, the remaining components of the selected

cleanup actions will be implemented by the Port.
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2.0 SITE DESCRIPTION AND BACKGROUND

The Site encompasses approximately 96 acres of the Blair Hylebos Peninsula in Tacoma,
Washington. The Hylebos Waterway is located northeast and the Blair Waterway is located to the
southwest of the Site (Figure 1). From 1941 to 1947, the Department of Defense built and operated an
aluminum smelter at the Site. In 1947, Kaiser Aluminum & Chemical Corporation (Kaiser Aluminum)
purchased the Site and operated the aluminum production facility until 2001. In 2002, Kaiser Aluminum
closed the plant and, in 2003, the Port purchased the smelter property from Kaiser Aluminum for
redevelopment. Between 2003 and 2010, the Port demolished the smelter complex, shipped thousands of
tons of waste to approved disposal or treatment facilities, and placed a 2- to 6-foot (ft)-thick layer of
structural fill on approximately 80 of the 96 acres.

Currently, all but two of the Kaiser Aluminum buildings (both used for offices) have been
removed from the Site; subsurface structures, such as footings and slabs, are still in place and in most
areas have been covered with soil and a layer of gravel. Aerial photographs of the Site in 2005 (prior to
demolition of the buildings) and in 2010 (following demolition of the buildings) are shown on Figures 2
and 3, respectively. Current uses of the Site include staging of construction materials (primarily soil,
crushed concrete, and asphalt) and short-term use by contractors for lay down and staging of materials.
The Port is planning to redevelop the Site for other maritime uses.

The six targeted areas where previous investigations (and in some areas, remedial actions) have
been conducted that are identified in the Agreed Order include the Spent Pot Lining Area (SPL Area); the
Rod Mill Area Closed Landfill; the Rod Mill Former Demister Oil Area; the Rod Mill Former
Stormwater Ditch, South and East Sides; the Former Rectifier Yard Area; and the Former Log Yard Area.

The six areas of interest are described below and shown on Figures 2 and 3.

2.1 SPENT POT LINING AREA

The SPL Area is located within the eastern portion of the Site, as shown on Figures 2 and 3. The
SPL Area consists of a portion of the Site which was historically used to dismantle reduction cells and
temporarily store spent pot lining (SPL) and potroom duct dust. From 1943 to 1967, the area was not
paved and, for most of the earlier part of this period, the area was not at its present grade. In 1967, the
SPL management facility was constructed in the SPL Area, and included a 19,500 square foot (ft%)
concrete pad, runoff sump, storage tanks, and associated piping. The approximate area that the SPL
management facility encompassed is shown on Figures 2 and 3. From 1967 until 1985, SPL was
temporarily stored on the SPL management facility pad until enough SPL was accumulated for shipment

to an offsite disposal facility. During the latter portion of this time of operation, SPL was considered a
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state-only waste'. A Part A Dangerous Waste Permit application identifying the SPL management
facility as a regulated unit for storage of SPL prior to offsite shipment and disposal was submitted in
about 1980 (Kaiser Aluminum 1980). In December 1985, Kaiser Aluminum removed all waste from the
SPL management facility and ceased use of the facility, replacing it with an indoor facility (Building 65;
Kaiser Aluminum 2003). Subsequently, Kaiser Aluminum reverted to generator status for management
of SPL waste (Landau Associates 2004).

The SPL management facility, a Resource Conservation and Recovery Act (RCRA) regulated
unit, was decommissioned by Kaiser Aluminum in late 2002, per an Ecology-reviewed closure plan

(Landau Associates 2003a), and Ecology approved the closure in 2011 (Ecology 2011a,b).

2.2 ROD MILL AREA

The Rod Mill Area is located within the southeastern portion of the Site, as shown on Figures 2
and 3. The Rod Mill Area contains three areas identified in the Agreed Order: 1) the Closed Landfill, 2)
the Former Demister Oil Area immediately north of the former Rod Mill building, and 3) the Former
Stormwater Ditch south and east of the former Rod Mill building. A fence is present along the southern
and eastern portions of the Rod Mill Area; however, the property line that defines the eastern limit of the

Rod Mill Area is approximately 30 to 40 ft east of the fenceline.

2.2.1 RoD MiLL AREA CLOSED LANDFILL

The Rod Mill Area Closed Landfill is located within the southeast corner of the Rod Mill Area,
southeast of the former Rod Mill building. In about 1980, this area was used by Kaiser Aluminum as a
borrow source of sand; the excavated area was subsequently used for disposal of miscellaneous smelter
wastes. Based on a review of aerial photographs, it appears that the landfill was covered and closed by
Kaiser Aluminum by the mid-1980s. The materials in the Rod Mill Area Closed Landfill reportedly
include anode butts, pitch, green cathode, coke, dirty ore, brick, mortar, rubber and plastic products,
gutter dust, and general trash (Kennedy Jenks 2003). According to Kaiser Aluminum (Leber, B., 2005,
personal communication), SPL is not known to have been placed in the Rod Mill Area Closed Landfill.

The Rod Mill Area Closed Landfill is unlined and currently covered with a thin veneer of soil and gravel.

2.2.2 RoD MiLL FORMER DEMISTER OIL AREA
The Former Demister Oil Area is located on the northern side of the former Rod Mill building.

During operation of the Rod Mill, a demister that discharged onto the roof of the building reportedly

1 SPL was not listed as a federal hazardous waste until 1989, after the SPL management facility had ceased operation.
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caused oil staining on soil. The stained area, formed because roof downspouts were disconnected from
the buried stormwater piping system, consisted of an approximately 270-ft-long by 33-ft-wide unpaved
area between the former building and paved drive lane to the north.

The roof drain system within this area included gutters and several downspouts that originally
discharged to buried lateral pipes connected to a stormwater collection and conveyance piping system that
was buried along the northern side of the Rod Mill building foundation. This stormwater piping system
drained to the east and discharged into a concrete-lined monitoring impoundment located near the
northeast corner of the Rod Mill Area. This impoundment, which is still present, discharges flows
eastward into an offsite southward-draining channel that ultimately discharges to Hylebos Creek. The
stormwater piping system that was located along the northern side of the Rod Mill building foundation
was a separate system from the stormwater piping system that was located along the southern side of the
building, although both systems discharged to the offsite drainage channel. It is unknown when the
downspouts were disconnected from the buried stormwater piping system.

In 2008, soil impacted by carcinogenic polycyclic aromatic hydrocarbons (cPAHs) and diesel-
and motor oil-range petroleum hydrocarbons was removed from the Former Demister Oil Area (Landau
Associates 2009a) and, in late 2009 and early 2010, the area was regraded in connection with removal of

the Rod Mill building foundation and sumps.

2.2.3 RoD MiLL FORMER STORMWATER DITCH, SOUTH AND EAST SIDES

The Former Stormwater Ditch Area was located to the south of the former Rod Mill building, in
the middle of the Rod Mill Area. The southern segment of the ditch was approximately 630 ft long and
drained stormwater runoff in a northeasterly direction. The eastern segment of the ditch was
approximately 150 ft long and drained stormwater runoff in a southeasterly direction. The ditch segments
intersected and a 40-ft-long combined ditch drained to the east into an offsite drainage channel that
ultimately discharges to Hylebos Creek.

In 2008, cPAH-impacted soil from the base of the ditch was removed (Landau Associates 2009b)
and, in late 2009 and early 2010, the area was filled and regraded in connection with removal of the Rod

Mill building foundation and sumps.

2.3 FORMER RECTIFIER YARD AREA
The Former Rectifier Yard Area is located within the southern portion of the Site, as shown on
Figures 2 and 3. Most of the area has already been filled with clean (meets MTCA industrial standards)

compacted soil imported from other Port projects. Ecology has monitored the work, after careful review
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of past soil and groundwater analytical data for the Former Rectifier Yard Area. Currently, a few
concrete foundation elements and some asphalt pavement remain.

Previously, the Former Rectifier Yard Area was occupied by rectifying and voltage regulating
transformers, transformer coolant storage tanks, an oil-water separator, a rail line, and related equipment
and structures. The yard was the site of a transformer oil spill (leak) in 1986. Photos and former Kaiser
Aluminum personnel have indicated that stained soil and gravel fill previously existed in this area of the

Site and were removed and replaced (Landau Associates 2003b).

2.4 FORMER LOG YARD AREA

The Former Log Yard Area is located within the northern portion of the Site, as shown on Figures
2 and 3. During the 1980s, this area was used for log sorting activities. In 2003/2004, the Port removed
wood waste and slag from the Former Log Yard Area and added several feet of fill, primarily from the
Port’s Blair Waterway widening project. In 2007, the Port placed additional clean fill material from
preload activities in other locations on the Site and a surface layer of gravel over the Former Log Yard
Area in preparation for future site development. These previous soil cleanup and filling activities at the
Former Log Yard Area were conducted with Ecology’s concurrence and oversight. Currently, there is

approximately 4 to 8 ft of clean fill over any remaining residual slag.
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3.0 PREVIOUS INVESTIGATIONS AND INTERIM ACTIONS

This section describes the various investigations and interim actions that were performed at the
six areas of interest at the Site (the SPL Area; the Rod Mill Area Closed Landfill; the Rod Mill Former
Demister Oil Area; the Rod Mill Former Stormwater Ditch, South and East Sides; the Former Rectifier
Yard Area; and the Former Log Yard Area) prior to the RI. More detailed descriptions of the

investigations and interim actions are provided in the Compilation Report.

3.1 SPL AREA

Previous environmental investigations within the SPL Area were conducted between 1981 and
2008. These investigations included a number of test pits and soil borings to characterize soil and
evaluate the vertical and horizontal extent of contamination at the SPL Area. These investigations also
included installing shallow, intermediate, and deep aquifer groundwater monitoring wells within/adjacent
to the SPL Area and an intermediate and a deep aquifer monitoring well located off the Site and
downgradient (to the northeast) of the SPL Area. Groundwater samples were also collected from direct-
push soil borings during these investigations. The previous exploration and onsite monitoring well
locations are shown on Figure 4.

Total cyanide, carcinogenic polycyclic aromatic hydrocarbons (cPAHS), and diesel- and motor
oil-range petroleum hydrocarbons were present in soil in the SPL Area. However, there was no apparent
correlation between cPAH concentrations and proximity to or volume/mass of carbon-containing wastes,
and the distribution of cPAHs was not consistent with their typical migration. Analytical results for
groundwater samples collected during the earlier investigations indicated that groundwater in the shallow
and intermediate aquifer may have been impacted by historical smelter operations or the presence of
wastes in the subsurface. However, analytical results for the groundwater monitoring event conducted in
July 2008 indicated that groundwater in the intermediate aquifer was no longer impacted by these
potential sources. As discussed in the Compilation Report, one shallow groundwater sample collected in
2008 at a location adjacent to the SPL Area contained weak acid dissociable (WAD) cyanide at
concentrations exceeding previous screening levels, indicating that shallow groundwater was potentially
still impacted by historical smelter operations or the presence of wastes in the subsurface.

The SPL management facility, a RCRA regulated unit, was decommissioned by Kaiser
Aluminum in late 2002, per an Ecology-reviewed closure plan (Landau Associates 2003a). Ecology and
the Port agreed that contamination in the SPL Area, and beneath and near the SPL management unit,
would be addressed under the Agreed Order using MTCA, which will meet the requirements for

corrective action and will protect human health and the environment.
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3.2 ROD MILL AREA

As previously mentioned, the Rod Mill Area contains three of the six areas identified in the
Agreed Order: 1) the Closed Landfill, 2) the Former Demister Oil Area immediately north of the former
Rod Mill building, and 3) the Former Stormwater Ditch south and east of the former Rod Mill building.

3.2.1 RoD MiLL AREA CLOSED LANDFILL

Previous environmental investigations within the Rod Mill Area Closed Landfill were conducted
between 2003 and 2008. These included excavating 29 test pits, drilling a direct-push soil boring, and
installing four monitoring wells in the shallow aquifer and four monitoring wells in the intermediate
aquifer at locations upgradient, downgradient, and within the Rod Mill Area Closed Landfill. The
previous soil exploration and monitoring well locations are shown on Figure 5.

Soil samples and groundwater samples were collected for laboratory analysis during the
investigations. The analytical results identified cPAHs and diesel-range petroleum hydrocarbons in the
soil below the landfill waste material at concentrations exceeding previous screening levels and diesel-
range petroleum hydrocarbons, cPAHSs, vinyl chloride, polychlorinated biphenyls (PCBs), and metals in
shallow and intermediate zone groundwater within/beneath the landfill at concentrations exceeding

previous screening levels.

3.2.2 RoD MiLL FORMER DEMISTER OIL AREA

Environmental investigations of the Rod Mill Former Demister Qil Area, conducted between
2002 and 2006, identified elevated concentrations of cPAHs and diesel- and motor oil-range petroleum
hydrocarbons in soil in this area. An interim action that consisted of excavation and offsite disposal of
impacted soil, confirmation soil sampling, and site restoration activities was conducted in 2008 (Landau
Associates 2009a). Sixteen confirmation soil samples were collected from fourteen locations, CS-12
through CS-25 shown on Figure 5. Based on the confirmation sample results, all of the impacted soil was

removed. Consequently, no further investigation or remedial action is needed in this area.

3.2.3 RoD MiLL FORMER STORMWATER DITCH, SOUTH AND EAST SIDES

Environmental investigations of the Rod Mill Former Stormwater Ditch conducted between 2003
and 2008 identified elevated concentrations of cPAHSs in soil in this area. An interim action that consisted
of excavation and offsite disposal of impacted soil from the base of the ditch, confirmation soil sampling,
and ditch regrading activities was conducted in 2008 (Landau Associates 2009b). Twelve confirmation

soil samples were collected along the ditch at the locations shown on Figure 5. Based on the confirmation
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sampling results, all of the impacted soil was removed. Consequently, no further investigation or

remedial action is needed in this area.

3.3 FORMER RECTIFIER YARD AREA

Previous environmental investigations within the Former Rectifier Yard Area were conducted
between 1980 and 2008. Previous exploration locations are shown on Figures 6 and 7. In the early
1980s, an environmental investigation identified the presence of elevated concentrations of PCBs in the
soil in the Rectifier Yard; however, these elevated concentrations were not detected in soil samples
collected from the same area in the 2002, 2003, and 2004 investigations, indicating that soil cleanup was
conducted by Kaiser Aluminum sometime between 1984 and 2002. As discussed in the Compilation
Report, a statistical evaluation of PCB concentrations detected in soil collected in the latter sampling
events demonstrates that the detected PCB concentrations are below preliminary cleanup level of
2 milligrams per kilogram (mg/kg). Additionally, the results for soil samples collected in 2008 indicate
that elevated concentrations of diesel- and motor oil-range petroleum hydrocarbons are no longer present
in the soil within the Former Rectifier Yard Area and that the remaining concentrations of these
petroleum hydrocarbons are protective of human health and the environment. Consequently, no further

investigation or remedial action is needed in this area.

34 FORMER LOG YARD AREA

Previous environmental investigations within the Former Log Yard Area were conducted between
1984 and 2008. Investigations at the Former Log Yard Area were conducted in 2002 and 2003 primarily
to characterize the impacts of the use of slag material as road ballast to support log yard operations. The
investigations identified the presence of arsenic, copper, and zinc at elevated concentrations in soil
located below the clean fill material placed in this area and elevated concentrations of arsenic in

groundwater. The previous exploration and monitoring well locations are shown on Figure 8.
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4.0 REMEDIAL INVESTIGATION ACTIVITIES

RI activities conducted in 2012 included sampling and analysis of soil below waste material
within the SPL Area, characterization of the waste material present in the SPL Area and the Rod Mill
Area Closed Landfill, and groundwater monitoring in these areas and the Former Log Yard Area. The RI
activities were designed to address data gaps for determining the nature and extent of contamination at the
Site. Results from previous environmental investigations and compliance monitoring associated with
previous interim actions are considered sufficient for characterizing the nature and extent of
contamination and for determining that no remedial action is needed in the Rod Mill Former Demister Oil
Area; the Rod Mill Former Stormwater Ditch, South and East Sides; and the Former Rectifier Yard Area;
therefore, no RI activities were conducted in these areas and these areas will not be addressed further in
this RI/FS. The data gaps for determining the nature and extent of contamination in the SPL Area, the
Rod Mill Area Closed Landfill, and the Former Log Yard Area were identified in the Compilation Report
and the RI/FS Work Plan (Landau Associates 2012) and consisted of the following:

e Additional investigation of cPAH concentrations in soil in the SPL Area to evaluate the
distribution and migration of cPAHS.

e Additional groundwater monitoring within and downgradient of the SPL Area to determine if
contaminated groundwater is migrating off Site and to evaluate whether or not cPAHs and
WAD cyanide concentrations have decreased since 2008.

e Additional groundwater monitoring to determine if diesel- and motor oil-range petroleum
hydrocarbons, cPAHSs, and other contaminants (vinyl chloride, PCBs, and metals) detected in
shallow groundwater within the Rod Mill Area Closed Landfill in 2008 are migrating off Site
and to evaluate whether or not the concentrations have decreased since 2008.

e Additional groundwater monitoring to evaluate the source of cPAHs, PCBs, and metals
detected in the intermediate aquifer within the Rod Mill Area Closed Landfill and to
determine if these contaminants are migrating off Site.

e Additional groundwater monitoring downgradient of the Former Log Yard Area to determine
if arsenic concentrations above the preliminary screening levels are migrating off Site.

4.1 SPL AREA SOIL SAMPLING

The RI soil sampling within the SPL Area was conducted on February 14, 2012 and consisted of
collecting soil samples from 10 test pits to evaluate the distribution and migration of cPAHs within the
SPL Area. This section describes the field activities associated with the soil sampling including test pit
excavation, field screening for evidence of contamination, and selection of soil sample depth intervals.

Laboratory analysis of the soil samples is also described in this section.
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4.1.1 TESTPIT EXCAVATION

The test pits were excavated using an excavator and were approximately 10 ft long by 3 ft wide
and extended to the groundwater table, with the exception of SPL-MA40, which was approximately 15 ft
in length. A field geologist was present to observe the excavation and record soil information and other
subsurface conditions. Soil at each test pit was removed in 1-ft lifts and each lift was separately
stockpiled. After sampling, excavated material was returned to the excavation in the order removed and
compacted with the excavator bucket. Before and between excavation of each test pit and at completion
of the project, the excavator bucket was decontaminated. A physical description of the soil types
encountered was logged in accordance with the Unified Soil Classification System (USCS) (ASTM
1998a,b). The test pits were located near eight previous test pit locations (SPL-MA2A, -MA4A, -MA18,
-MA20, -MA23, -MA25, -MA26, and -MA28) where carbon-containing material was present in the 2008
investigation and one test pit (SPL-MAL3) where a white waste layer was present in the 2003
environmental investigation. Test pit locations are shown on Figure 9. Test pit logs are provided in

Appendix A.

4.1.2 SOIL SAMPLE FIELD SCREENING

The soil classification of each soil sample collected was determined by the Landau Associates
field representative and recorded on a Log of Exploration form. Each sample was field-screened for
evidence of contamination. Field screening was conducted by monitoring soil vapors for volatile organic
compounds (VOCs), and by visually inspecting the soil for the approximate percent volume of waste
materials in soil, discoloration and staining, and the presence of sheens or non-aqueous phase liquid
(NAPL). Determination of the percent volume of various types of wastes was done visually with the
volume estimated to the nearest 5 or 10 percent. If a trace amount of waste was observed, the percent
volume was estimated to be less than 1 percent. Monitoring soil vapors for VOCs was done by
performing headspace analysis using a portable photoionization detector (PID). Headspace analysis was
conducted by placing a representative portion of the soil in a sealable plastic bag, allowing any VOCs
present in the soil to vaporize inside the sealed container for 5 minutes, then inserting the PID tip into the

bag to measure total VOCs. Field screening results were recorded on the Log of Exploration form.

4.1.3 SPL AREA SOIL SAMPLING AND ANALYSIS

To evaluate the distribution and migration of cPAHs within the SPL Area, a total of 14 soil
samples were collected from the test pits. At each test pit where carbon-containing material was present,
soil samples were collected from below the carbon-containing material. Soil samples were not collected

at depths below the groundwater level. The first sample was collected from 0.5 to 1.0 ft below the
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carbon-containing material layer, the second sample was collected from 2.0 to 2.5 ft below the carbon-
containing waste material layer, and if the capillary fringe was not already encountered, a third sample
was collected from the capillary fringe. If the capillary fringe was within 0.5 ft of the second sample, the
depth of the second sample was adjusted to coincide with the capillary fringe and only two samples were
collected. In three locations (SPL-MA33, SPL-MA38, and SPL-MAA41) the proximity of carbon-
containing material to groundwater within the test pits only allowed for the collection of one soil sample
at each location. At test pit SPL-MA32, located adjacent to SPL-MAZ13, no carbon-containing material or
white waste previously observed at test pit SPL-MAL3 were observed and no soil samples were collected.
Also, no carbon-containing material was observed at test pit SPL-MA35; therefore, no soil sample was
collected. Groundwater in the SPL Area was encountered at depths ranging from 2.5 to 4 ft below ground
surface (BGS).

In accordance with the RI/FS Work Plan, all of the soil samples were analyzed for cPAHSs using
U.S. Environmental Protection Agency (EPA) Method SW8270D-SIM and only the shallowest soil
samples collected from the test pits (located near previous locations SPL-MA20, -MA23, -MA25, and
-MA28) were analyzed for total cyanide using EPA Method 335.4. Laboratory analyses were conducted
by Analytical Resources Inc. (ARI), located in Tukwila, Washington. Soil sample analytical results are
described in Section 6.2.1.

4.2 GROUNDWATER MONITORING

Groundwater monitoring was conducted in the SPL Area, the Rod Mill Area Closed Landfill, and
the Former Log Yard Area between February 16 and March 1, 2012. The monitoring included
installation of five new monitoring wells, two in the Rod Mill Area Closed Landfill and three in the
Former Log Yard Area, and collection of groundwater samples and measurement of water levels from the
new and existing monitoring wells. This section describes installation and development of the new

monitoring wells, measurement of water levels, and collection and analysis of groundwater samples.

4.2.1 MONITORING WELL INSTALLATION

Two shallow monitoring wells, MW-7(S) and MW-8(S), were installed downgradient of the Rod
Mill Area Closed Landfill at the locations shown on Figure 10, and three shallow monitoring wells, MW-
101(S), MW-102(S), and MW-103(S), were installed downgradient of the Former Log Yard Area at the
locations shown on Figure 11. In accordance with the RI/FS Work Plan, two additional intermediate
aquifer monitoring wells were to be installed downgradient of the Rod Mill Area Closed Landfill if
cPAHSs, PCBs, or metals were detected in the groundwater sample collected at intermediate monitoring

well MW-6(1) during the RI at concentrations exceeding the preliminary screening levels developed in the
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RI/FS Work Plan. As discussed in Section 6.2.2, only arsenic was detected in monitoring well MW-6(1)
at concentrations exceeding the groundwater preliminary screening level (which is the same value as the
preliminary cleanup level developed in the Section 5.0 of this report). Based on the RI analytical results
for intermediate monitoring well MW-6(1) and the two existing intermediate monitoring wells located
downgradient of the Rod Mill Area Closed Landfill, Ecology concurred that installation of additional
intermediate monitoring wells during the RI was not necessary (Coleman 2012).

Soil borings for the new shallow monitoring wells were drilled using a hollow-stem auger. The
soil borings were drilled to the top of the confining unit separating the shallow water-bearing zone and the
intermediate water-bearing zone (approximately 8 to 10 ft BGS) with the exception of MW-102(S), which
was drilled to a depth of 15 ft BGS because the confining unit was not encountered. Soil samples were
collected continuously from each soil boring, and the lithology was logged in accordance with the USCS.
A record of the soil conditions, groundwater conditions, evidence of contamination, and observed waste
material was recorded on a Log of Exploration form.

Each well was installed in accordance with the Minimum Standards for Construction and
Maintenance of Wells (Chapter 173-160 WAC). Wells were constructed using flush-threaded 2-inch
diameter Schedule 40 polyvinyl chloride (PVC) casing with PVC machine-slotted screens (0.010-inch).
A 5-ft screen interval was extended upward across the water table in the upper water-bearing zone. A
filter pack was installed around the screen, extending from the bottom of the end cap to 1.5 ft above the
screen. Filter pack material consisting of commercially prepared, pre-sized, pre-washed No. 2/12
Monterey silica sand was carefully poured down the annulus between the well casing and the auger flights
as the auger was slowly withdrawn. The annular space above the filter pack was then filled with at least
1 ft of bentonite chips and filled with concrete above the bentonite chips. Wells were completed with a
stick-up protective monument. Three bollards were installed to protect the monument. A reference
elevation was surveyed at the top of each PVC well casing by Apex Engineering. Exploration logs and

as-built diagrams for the newly installed wells are included in Appendix B.

4.2.2 MONITORING WELL DEVELOPMENT

Each new well was developed following installation using the procedures described in the RI/FS
Work Plan. Development of the wells took place no sooner than 24 hours after installation. In addition to
the new wells, monitoring well MW-6(1) was re-developed. A groundwater sample was collected from
this well and due to the visible presence of particulate matter entrained in the sample and the possibility
for the particulates to skew the concentration of contaminants in groundwater, the well was re-developed

prior to collecting a groundwater sample for laboratory analysis.
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Development of each well consisted of removing more than 10 casing volumes of water until the
groundwater was clear. The wells were developed using the procedures described in the Sampling and

Analysis Plan (SAP; Appendix A in Landau Associates 2012) and recorded on a Well Development form.

4.2.3 WATER LEVEL MEASUREMENTS

In the SPL Area, water level measurements were obtained at each existing shallow monitoring
well, MW-B(S), MW-C(S), and MW-F(S). In the Rod Mill Area Closed Landfill, water level
measurements were obtained at each new and existing shallow and intermediate monitoring well. Water
levels at the two existing wells outside of the Rod Mill Area Closed Landfill, but within the Rod Mill
Area [RM-MW1(l) and RM-MW?2(I)] were measured concurrently. In the Former Log Yard Area,
groundwater levels were measured at new monitoring wells, at existing monitoring well MW-N(S)
(located near the northern property boundary within the Former Log Yard Area), and at two existing
shallow wells south of the Former Log Yard Area, wells DD(S) and Y(S). All water levels were
measured from the pre-surveyed reference mark at the top of the well casing using a decontaminated
electronic water level indicator to the nearest 0.01 ft. Surveyed reference elevations and water level

measurements are included in Table 1.

4.2.4 GROUNDWATER SAMPLING AND ANALYSIS

Groundwater samples were collected from monitoring wells located in the SPL Area, Rod Mill
Area Closed Landfill, and Former Log Yard Area using low-flow sampling methods as specified in the
SAP. Field parameters, including pH, temperature, conductivity, dissolved oxygen, and oxidation
reduction potential (ORP) were monitored during purging and groundwater sample collection using a YSI
556 multiprobe. Purging of the well was considered to be complete when all field parameters were stable

for three successive readings. Field parameters were recorded on field sample collection forms.

4.2.4.1 SPL Area Shallow Groundwater

To determine if cPAH- and WAD cyanide-contaminated groundwater is migrating off Site and to
evaluate whether or not the concentrations of these constituents in shallow groundwater in the SPL Area
have decreased since 2008, groundwater samples were collected from shallow monitoring wells
MW-B(S), MW-C(S), and MW-F(S) shown on Figure 12.

A blind field duplicate sample was collected at monitoring well SPL-F(S) and identified as
SPL-Z(S).

Groundwater samples from wells MW-B(S), MW-C(S), and MW-F(S) and the blind field
duplicate sample were analyzed for WAD cyanide using Standard Method SM4500CN-I and for cPAHs
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using EPA Method 8270 with selected ion monitoring (SIM) and large volume injection (LVI). The

laboratory analyses were conducted at ARI.

4.2.4.2 Rod Mill Area Shallow Groundwater

To determine if diesel- and motor oil-range petroleum hydrocarbons, cPAHs, and other
contaminants (vinyl chloride, PCBs, and metals) found in the shallow groundwater in the Rod Mill Area
Closed Landfill in 2008 are migrating off Site and to evaluate whether or not the concentrations had
decreased since 2008, groundwater samples were collected from the new shallow monitoring wells
installed downgradient of the closed landfill and from existing shallow monitoring wells. The locations
of the new wells, MW-7(S) and MW-8(S), and the existing shallow monitoring wells, MW-3(S),
MW-4(S), MW-5(S), and MW-6(S), are shown on Figure 10. A blind field duplicate sample was
collected at monitoring well MW-6(S) and identified as MW-99(S).

The groundwater samples including the blind field duplicate and the MS/MSD samples were
analyzed for cPAHSs using EPA Method 8270 with SIM and LVI, diesel- and motor oil-range petroleum
hydrocarbons using method NWTPH-Dx, PCBs using EPA Method SW8082, vinyl chloride using EPA
Method SW8260-SIM, and total and dissolved metals (arsenic, chromium, copper, lead, mercury, and
zinc) using EPA Methods 200.8 and SW7470A. Samples analyzed for dissolved metals were field-

filtered with a 0.45 micron (um) inline filter. The laboratory analyses were conducted at ARI.

4.2.4.3 Rod Mill Area Intermediate Groundwater Sampling and Analysis

To evaluate the source of cPAHs, PCBs, and metals (arsenic and chromium) present in the
intermediate groundwater at well MW-6(1) in 2008 and to determine if these contaminants are migrating
off Site, additional groundwater monitoring was conducted at monitoring well MW-6(I). Monitoring
included initially collecting a groundwater sample from the well to evaluate the turbidity of the sample
and re-development of the well as described in Section 4.2.2. Following redevelopment, a groundwater
sample was collected from monitoring well MW-6(1) and from the two existing downgradient
intermediate monitoring wells, MW-3(1) and MW-4(l). Monitoring well locations are shown on Figure
10.

In accordance with the SAP (Landau Associates 2012), groundwater samples from wells
MW-3(1), MW-4(1), and MW-6(1) were analyzed for total and dissolved arsenic and chromium using EPA
Method 200.8. Additionally, groundwater samples from wells MW-3(I), MW-4(1), and MW-6(l) were
analyzed for hexavalent chromium using EPA Method SW7196A. Groundwater samples from well
MW-6(1) were also analyzed for PCBs using EPA Method SW8082, and for cPAHs using EPA Method
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8270 with SIM and LVI. Samples analyzed for dissolved metals were field-filtered with a 0.45 pm inline

filter. The laboratory analyses were conducted at ARI.

4.2.4.4 Former Log Yard Area Shallow Groundwater Sampling and Analysis

To evaluate whether arsenic in the Former Log Yard Area groundwater at concentrations above
the preliminary screening levels identified in the RI/FS Work Plan is migrating off Site, groundwater
samples were collected from the three new shallow monitoring wells, MW-101(S), MW-102(S), and
MW-103(S), installed downgradient of the Former Log Yard Area as shown on Figure 11.

The groundwater samples were analyzed for total and dissolved arsenic using EPA Method 200.8.
Samples analyzed for dissolved metals were field-filtered with a 0.45 um inline filter. The laboratory

analyses were conducted at ARI.

4.3 WASTE CHARACTERIZATION
Waste characterization samples were collected from the SPL Area and the Rod Mill Area Closed
Landfill to characterize material that may be removed from these portions of the Site if removal and

offsite disposal is selected as a remedial action.

4.3.1 SPL AREA WASTE CHARACTERIZATION

Waste characterization samples were collected from the SPL Area test pits excavated during the
RI (described in Section 4.1.1) that, based on visual observation, contained an approximately equal ratio
of black carbon waste and soil. Samples were collected from four test pit locations: SPL-MA33,
SPL-MA37, SPL-MAZ39, and SPL-MAA41 (Figure 9). Representative waste characterization samples were
collected from each of these test pits by homogenizing the carbon-containing material in stainless steel
bowls before transferring samples to the appropriate sample containers.

The samples were analyzed for polycyclic aromatic hydrocarbons (PAHSs) using EPA Method
SW8270D, total metals (antimony, arsenic, barium, beryllium, cadmium, chromium, lead, mercury,
nickel, selenium, and silver) using EPA Methods SW6010B and 7471A, Toxicity Characteristic Leaching
Procedure (TCLP) for metals (antimony, barium, beryllium, cadmium, chromium, lead, mercury, nickel,
selenium, and silver) using EPA Methods TCLP-SW6010B and TCLP-7471A, fluoride using EPA
Method 300.0, and cyanide, amenable cyanide, and post-chlorination cyanide using EPA Method
SW9010C. The laboratory analyses were conducted at ARI.
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4.3.2 RoODMiLL AREA CLOSED LANDFILL WASTE CHARACTERIZATION

Three test pits, RM-LF30, RM-LF31, and RM-LF32, were excavated in the Rod Mill Area
Closed Landfill at locations where representative samples of the various wastes were observed during
previous investigations. Wastes previously observed in the landfill include black carbon waste (including
anode fragments, petroleum coke, coal, and coal tar pitch), white waste (aluminum ore and synthetic
cryolite) and to a lesser extent, concrete, refractory brick, wood, and rebar. The test pits were excavated
using an excavator and were approximately 10 ft long by 3 ft wide and extended to the groundwater table,
with the exception of RM-LF31, which was approximately 12 ft long by 3 ft wide and extended to 8 ft
BGS, where native sand material was encountered. A field geologist was present to observe the
excavation and record soil information and subsurface conditions. Soil and waste at each test pit was
removed in 1-ft lifts and each lift was separately stockpiled. After sampling, excavated material was
returned to the excavation in the order removed and compacted with the excavator bucket. Before and
between excavation of each test pit and at completion of the project, the excavator bucket was
decontaminated. A physical description of the soil types encountered was logged in accordance with
USCS (ASTM 1998a,b).

Representative waste characterization samples were collected from each test pit and analyzed for
cPAHSs using EPA Method 8270D, diesel- and motor oil-range petroleum hydrocarbons using Ecology
Method NWTPH-Dx, PCBs using EPA Method 8082, vinyl chloride using EPA Method 8260, and metals
(arsenic, chromium, copper, lead, mercury, and zinc) using EPA Methods SW6010B and 7471A. The
samples for laboratory analyses, except vinyl chloride, were collected by collecting sub-samples of each
encountered waste type (including soil that was mixed with the waste materials) and combining the sub-
samples to form a single sample. The amount of each waste type and soil collected was, to the extent
practicable, similar to the proportions observed in the test pit. Sub-samples were crushed and blended
together at the laboratory. Waste characterization samples for analysis for vinyl chloride consisted of soil
within the waste material layer collected using EPA 5035A soil sampling procedures.

Results of waste characterization samples are discussed in Section 6.2.3. Waste characterization

sampling locations are shown on Figure 13. Test pit logs are provided in Appendix A.
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5.0 DISCUSSION OF PRELIMINARY CLEANUP STANDARDS

This section discusses Site preliminary cleanup standards for chemical constituents that were
detected in affected Site media during the RI and the 2008 supplemental investigation. These affected
media include soil and groundwater. Cleanup standards consist of: 1) cleanup levels defined by
regulatory criteria that are adequately protective of human health and the environment, and 2) the point of

compliance at which the cleanup levels must be met.

5.1 PRELIMINARY CLEANUP LEVELS

MTCA provides three approaches for establishing soil and groundwater cleanup levels: Method
A, Method B, and Method C. The Method A approach is appropriate for sites that have few hazardous
constituents. The Method B approach is applicable to all sites. The Method C approach is applicable for
specific site uses and conditions. The Method B and Method C approaches use applicable state and
federal laws and risk equations to establish cleanup levels. However, the Method B approach establishes
cleanup levels using exposure assumptions and risk levels for unrestricted land uses, whereas the Method
C approach uses exposure assumptions and risk levels for industrial land use. MTCA also requires that
cleanup levels developed using MTCA Method B and Method C approaches not be set at levels below the
practical quantitation limit (PQL) or natural background.

Exposure pathways and receptors based on current and likely future Site uses were used in

identifying the appropriate basis for developing preliminary cleanup levels for Site soil and groundwater.

5.1.1 CURRENT AND FUTURE LAND AND GROUNDWATER USE

Current and future land and groundwater use were described in the RI/FS Work Plan (Landau
Associates 2012). The Site meets the MTCA criteria for an industrial property [WAC 173-340-745(1)].
The Site is zoned and used for industrial purposes, access to the Site by the general public is not allowed,
and these conditions are not likely to change after redevelopment. Near surface groundwater is not
currently used for drinking water and is not a reasonable future source of drinking water due to the
availability of a municipal water supply and, in accordance with WAC 173-340-720(2)(d), due to its
proximity to the Hylebos and Blair Waterways (which consist of marine surface water). Consequently,
the highest beneficial use for shallow groundwater at the Site is considered to be discharge to surface

water that is not a drinking water source.
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5.1.2 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS

The potential receptors that may be exposed to the contaminants present at the three areas of
interest, and the potential exposure pathways, depend primarily on current and future land use. This
section identifies potential receptors and the potential exposure pathways for the receptors based on the

current and future land uses described in Section 5.1.1.

5.1.2.1 Potential Receptors

Potential receptors for contaminants within the SPL Area, the Rod Mill Area Closed Landfill, and
the Former Log Yard Area were evaluated based on current and anticipated future land uses. They
include humans, terrestrial ecological receptors (i.e., wildlife, soil biota, and plants), and aquatic
organisms, as described below.

e Humans. Because people may work within each of the three areas (either as construction
workers or employed in the future for industrial operations), humans are considered to be
potential receptors. Site visitors are not considered to be likely potential receptors because
the property is located in a heavily industrial area and access is limited by fencing around the

property.

o Terrestrial Ecological Receptors: Each of the three areas cited above is entirely covered
with sand and gravel, pavements, or 4 to 6 ft of structural fill; therefore, terrestrial ecological
receptors (wildlife, soil biota, and plants) are not considered to be potential receptors. Also,
in accordance with WAC 173-340-7491(1)(c)(i), sites that contain less than 1.5 acres of
contiguous undeveloped area are excluded from having to conduct a terrestrial ecological
evaluation. Because each of the three areas is entirely covered as noted previously, the areas
meet the exclusion for a terrestrial ecological evaluation. Ecology’s Terrestrial Ecological
Exclusion form for each area is included as Appendix C.

e Aquatic Organisms. Due to the proximity of the three areas to the Hylebos and Blair
Waterways, aquatic organisms in the waterways are considered to be potential receptors if
contaminants from the areas reach the surface water or sediments of the waterways.

Based on the above evaluation, potential receptors for contaminants within the three areas of

interest include humans and aquatic organisms.

5.1.2.2 Potential Exposure Pathways
Potential exposure pathways for the receptors identified in Section 5.1.2.1 are discussed by

medium below.

Soil
The potential human health exposure pathways for soil in the SPL Area, the Rod Mill Area
Closed Landfill, and the Former Log Yard Area are:

¢ Incidental ingestion and dermal contact with constituents in soil
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e Exposure through inhalation of soil contaminants (as particulates) that have migrated to air as
windblown or fugitive dust.

Groundwater

As discussed in Section 5.1.1, groundwater at or potentially affected by the areas of concern on
the property is not currently used for drinking water and is not a reasonable future source of drinking
water. However, the shallow and intermediate water-bearing zones discharge to nearby surface water
bodies; therefore, the potential exposure pathways for groundwater include:

e Human ingestion of marine organisms contaminated by releases of contaminated
groundwater to nearby marine surface water

e Acute or chronic effects to aquatic organisms resulting from exposure to constituents in
groundwater discharging to nearby marine surface water.

Because the Hylebos and Blair Waterways are neither current nor future drinking water sources,

human ingestion of surface water is not considered a potential pathway.

5.1.3 DEVELOPMENT OF PRELIMINARY SOIL AND GROUNDWATER CLEANUP LEVELS
Preliminary soil and groundwater cleanup levels were developed in accordance with MTCA.
These preliminary cleanup levels were developed based on the potential receptors and potential exposure
pathways described above, and were developed for all constituents detected during the RI and the 2008
supplemental investigation. Because the potential receptors and exposures have not changed since
preparation of the Compilation Report and the RI/FS Work Plan, the preliminary cleanup levels

developed in this report are the same as the preliminary screening levels presented in these earlier reports.

5.1.3.1 Soil

As described in Section 5.1.1, the Site meets the MTCA criteria for an industrial property [WAC
173-340-745(1)]. MTCA Method A soil cleanup levels for industrial properties and standard Method C
cleanup levels were used as preliminary soil cleanup levels, in accordance with WAC-173-340-745.
Under MTCA Method C, soil cleanup levels must be as stringent as:

e Concentrations established under applicable state and federal laws

e Concentrations protective of terrestrial ecological receptors

e Concentrations protective of direct human contact with soil

e Concentrations protective of groundwater.

Preliminary soil cleanup levels were developed for those constituents detected in soil samples

within the six areas of interest (CPAHSs, diesel- and motor oil-range petroleum hydrocarbons, total
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cyanide, metals, and PCBs). The rationale for selecting the preliminary soil cleanup levels is summarized

below:

For each constituent detected in soil, except PCBs, MTCA is the only applicable law under
which soil cleanup levels are established. MTCA Method A soil cleanup levels for PCBs are
based on the federal Toxic Substances Control Act (40 C.F.R 761.61).

Standard MTCA Method C soil cleanup levels protective of direct human contact were
developed for cPAHSs, total cyanide, and metals in accordance with WAC 173-340-745(5)
using Ecology’s on-line CLARC database (Ecology website 2012). Table 2 shows the
preliminary soil cleanup levels for protection of direct human contact. The preliminary
cleanup level for benzo(a)pyrene was used for the sum of cPAHSs using toxicity equivalency
factors (TEFs) in accordance with WAC 173-340-708(8)(e).

MTCA Method A soil cleanup levels for total petroleum hydrocarbons were used as
preliminary cleanup levels. The MTCA Method A soil cleanup levels are protective of direct
human contact and groundwater as drinking water. Because the MTCA Method A
groundwater cleanup levels for petroleum hydrocarbons may also be used as surface water
cleanup levels (WAC 173-340-730(3)(b)(iii)(C), these soil cleanup levels are also protective
of surface water.

A terrestrial ecological evaluation is not required for the SPL Area, the Rod Mill Area Closed
Landfill, or the Former Log Yard Area because these areas meet the criteria for an exclusion
in WAC 173-340-7491(1). Copies of the forms documenting this decision are included in
Appendix C. As a result, these portions of the property meet the exclusion for a terrestrial
ecological evaluation. Therefore, human contact and leaching to groundwater are the only
applicable pathways for soil in these areas.

Preliminary soil cleanup levels that are protective of groundwater were determined for
constituents detected in groundwater during the RI and the 2008 supplemental investigations,
including cPAHs, metals, PCBs, and total cyanide using the fixed parameter three-phase
partitioning model in accordance with WAC 173-340-747(4). Because groundwater is not a
current or likely future source of drinking water (as discussed in Section 5.1.1), and because
it discharges to marine surface water, marine surface water preliminary cleanup levels
protective of human health and aquatic organisms developed in accordance with
WAC 173-340-730 were used in the calculation, although there is no indication that
contaminants from any of the six areas have reached or will reach marine surface water.
Table 2 shows the preliminary soil cleanup levels for protection of groundwater as marine
surface water.

For each constituent, a preliminary soil cleanup level was established based on the lowest

applicable soil criteria. The selected criteria are the shaded values shown in Table 2. In accordance with
WAC 173-340-745(6)(c), the preliminary soil cleanup levels may be adjusted to be no less than the PQL

or natural background. PQLs were calculated by multiplying current method detection limits for each

constituent by 10. PQLs are presented in Table 2. As indicated in Table 2, the preliminary soil cleanup

levels are all greater than the applicable PQLs; therefore, no adjustments to the preliminary soil cleanup

levels for PQLs are necessary. Background concentrations for metals were obtained from values

identified for Puget Sound in Ecology’s Natural Background Soil Metals Concentrations in Washington
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State (Ecology 1994). The preliminary soil cleanup level for copper was the only cleanup level adjusted
upward to the natural background concentration.
The Method A soil cleanup levels for industrial properties for cPAHs and diesel- and motor oil-

range petroleum hydrocarbons are also shown in Table 2.

5.1.3.2 Preliminary Groundwater Cleanup Levels

Shallow and intermediate zone groundwater at or potentially impacted by the six areas identified
in the Agreed Order is not currently used for drinking water and is not a reasonable future source of
drinking water due to the availability of a municipal water supply and, in accordance with WAC 173-340-
720(2)(d), due to its proximity to marine surface water (which is not a suitable domestic water supply).
As shown on Figures 2 and 3, the Rod Mill Area is approximately 950 ft, the SPL Area is approximately
875 ft, and the Former Log Yard Area is approximately 950 ft from the Hylebos Waterway. The Rod
Mill Area is approximately 1,800 ft, the SPL Area is approximately 2,100 ft, and the Former Log Yard
Area is approximately 950 ft from the Blair Waterway. Both waterways are marine surface water bodies
that are not considered suitable as a domestic water supply. Because shallow and intermediate zone
groundwater is not considered potable, the potential exposure pathways for groundwater at the Site
include:

e Human ingestion of marine organisms contaminated by releases of impacted groundwater
from the Site to adjacent marine surface water

e Acute or chronic effects to aquatic organisms resulting from exposure to constituents in
groundwater discharging to adjacent marine surface water.

Groundwater cleanup criteria that are developed based on the exposure pathways identified in this
subsection must be adequately protective of aquatic organisms and of humans that ingest these marine
organisms. MTCA Method B marine surface water cleanup levels were developed in accordance with
WAC 173-340-730(3) for the groundwater constituents detected during the RI and the 2008 supplemental
investigation. Preliminary groundwater cleanup levels and the development of these preliminary cleanup
levels, including the concentrations established under applicable state and federal laws, are presented in
Table 3. Human health criteria for cyanide are often expressed as total cyanide (although the drinking
water maximum contaminant level is expressed as free cyanide) and ecological criteria are expressed as
WAD cyanide.

In accordance with WAC 173-340-740(5)(c), further adjustments to the preliminary groundwater
cleanup levels were made as needed so that the preliminary cleanup levels are not less than the PQL.
MTCA also allows adjustments to the cleanup levels so that they are not less than natural background. As
shown in Table 3, preliminary cleanup levels for groundwater were adjusted upward to the PQL for
benzo(a)anthracene, benzo(k)fluoranthene, chrysene, PCB Aroclor 1016, total PCBs, mercury, and WAD
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cyanide. Preliminary cleanup levels were adjusted upward to natural background for arsenic, copper,
lead, and zinc. The MTCA Method A and Method B groundwater cleanup levels protective of drinking

water are also shown in Table 3.

5.2 DESIGNATION OF POINT OF COMPLIANCE

Under MTCA, the point of compliance is the point or points where the cleanup levels must be
attained. The point of compliance where soil cleanup levels protective of direct human contact must be
attained is throughout the Site from the ground surface to 15 ft BGS, in accordance with
WAC 173-340-740(6)(d).

Because groundwater at the Site is near, and discharges to, marine water, and is unsuitable as a
drinking water source, the proposed conditional point of compliance for groundwater for protection of

surface water quality is the Site boundary.
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6.0 RI RESULTS

This section presents the RI results, including Site physical observations and the analytical results

for the RI soil, groundwater, and waste characterization samples.

6.1 PHYSICAL RESULTS

Physical observations were documented by Landau Associates during implementation of the RI.
Observations included soil lithology; the presence, type, and percentage of total volume of waste
materials in the subsurface; and evidence of contamination (e.g., sheens and odors). As described in
Section 4.2, depth to groundwater was measured at new and existing monitoring wells in the SPL Area,
the Rod Mill Area Closed Landfill, and the Former Log Yard Area.

6.1.1 SoiL LiTHOLOGY

The lithology of the soil beneath the Site is well documented to a depth of about 100 ft based on
data developed from borings, test pits, and soil probes installed since 1947. Geologic units beneath the
Site from shallowest to deepest have been defined as follows (Dames & Moore 1985):

e Unit A: Fill materials

e Unit B: Mudflat deposit, sandy to clayey silt

e Unit C: Fine to coarse silty sand

e Unit D: Sandy or clayey silt

e Unit E: Fine to coarse sand with occasional silt.

Descriptions of Unit A, Unit B, Unit C, Unit D, and Unit E are provided in Section 8.0.

Only the two uppermost geologic units, Unit A and Unit B, were encountered during the RI, as

described below.

6.1.1.1 SPL Area

As described in Section 4.1.1, ten test pits were excavated in the SPL Area to evaluate the
distribution and migration of cPAHs within the fill material (identified as Unit A in Sections 6.1.1 and
8.1). Native material (Unit B) was not encountered in any of the test pits. Generally, two types of fill
material were encountered in the test pits. The first type of fill material encountered was carbon-
containing material generally consisting of dark gray, silty, gravelly, fine to medium sand with varying
percentages of fine grained black carbon waste, which is consistent with previous investigations. The
carbon-containing material was encountered in the following test pits:

o SPL-MAZ33 from the ground surface to 2 ft BGS; 50 percent fine-grained black carbon waste
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e SPL-MAZ34 from the ground surface to 0.5 ft BGS; observed in the northwest corner of the
excavation only; 30% fine grained black carbon waste

o SPL-MAZ36 from the ground surface to 0.5 ft BGS; 30% fine-grained black carbon waste

e SPL-MAZ37 from 1 to 1.5 ft BGS; 50% fine-grained black carbon waste

e SPL-MAZ38 from 1.5 to 2.5 ft BGS; 70% fine-grained black carbon waste

o SPL-MAZ39 from the ground surface to 1.5 ft BGS; 50% fine-grained black carbon waste

o SPL-MAA40 from the ground surface to 2.5 ft BGS; 30% fine-grained black carbon waste

e SPL-MAA41 from 1.5 to 2.5 ft BGS; 50% fine-grained black carbon waste.

The estimated percent volume of waste materials and soil encountered within a depth interval at
each RI test pit is summarized in Table 4.

The second type of fill material encountered in the test pits consisted of brown, gravelly, fine to
medium sand with silt. This material immediately underlies the carbon-containing material and continues
to the final depth of the test pits; the transition between the carbon-containing material and brown fill
material was very sharp and distinct. This type of fill material was occasionally present above the carbon-
containing material.

Generally, groundwater was encountered in the test pits at depths ranging between 2.5 to 4 ft
BGS. Three north-south trending cross-sections (A-A’, A-A”, and A-A’") and two east-west trending
cross-sections (B-B’ and C-C’) showing the subsurface lithology in the SPL Area from the 2008
investigation have been updated with the RI data. The cross-section locations are identified on Figure 14.

The cross sections are shown on Figures 15, 16, and 17.

6.1.1.2 Rod Mill Area Closed Landfill

As described in Section 4.3.2, three test pits were excavated in the Rod Mill Area Closed Landfill
in locations where the various wastes observed in the landfill were observed during previous
investigations. Soil lithology encountered in test pits within the Rod Mill Area Closed Landfill consisted
of a layer of brown, medium sand with silt and gravel from 0 to 1 ft BGS, underlain by landfill waste
materials mixed with soil to a depth of about 8 ft BGS. Landfill waste materials encountered in the test
pits consisted of black carbon waste (including anode fragments, petroleum coke, coal, and coal tar pitch),
white waste (aluminum ore), gray-green fine-grained waste (synthetic cryolite), and to a lesser extent,
concrete, refractory brick, and rebar. Test pit RM-LF31 was extended through the landfill waste materials
to geologic Unit B (approximately 7.5 BGS). Groundwater was encountered in the test pits at a depth of
approximately 4 ft BGS.

Geologic Units A and B were encountered during the drilling of the soil borings for monitoring
wells MW-7(S) and MW-8(S). Unit A, a fill material that consists of fine to medium sand with varying

amounts of gravel and silt, was present in the upper 8.5 ft at monitoring well MW-8(S) and in the upper
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10 ft at monitoring well MW-7(S). Unit B, a native mudflat deposit, was encountered directly below Unit
A at each location.

One east-west trending cross-section (A-A’), one north-south trending cross-sections (B-B’), and
one southwest-northeast trending cross-section (C-C”) showing the subsurface lithology in the Rod Mill
Area Closed Landfill from the 2008 investigation have been updated with the RI data. The cross-section

locations are identified on Figure 18. The cross sections are shown on Figures 19, 20, and 21.

6.1.1.3 Former Log Yard Area

As described in Section 4.2.1, three soil borings were drilled for installation of monitoring wells
MW-101(S), MW-102(S), and MW-103(S) just west of the Former Log Yard Area. At monitoring wells
MW-101(S) and MW-103(S), geologic Unit A was encountered in the upper 10 ft and 7.5 ft, respectively.
At monitoring well MW-102(S), a 6-inch layer of silt containing organic material was encountered at 10
ft BGS. This silt may be native material (Unit B); however, because, no groundwater was encountered
above the silt, the soil boring extended to a depth of 15 ft BGS to allow installation of a well at a depth
where groundwater is present. Directly below the silt, a silty fine to medium sand was encountered and,
at 13.5 ft BGS, a gray, sandy fine gravel was encountered. The ground surface at monitoring well
MW-102(S) is about 2 ft higher than the ground surface at monitoring wells MW-101(S) and MW-
103(S).

6.1.2 GROUNDWATER FLOW
The following discusses groundwater flow direction in the SPL Area, the Rod Mill Area Closed

Landfill, and the Former Log Yard Area based on water level measurements collected during the RI.

6.1.2.1 SPL Area

The depths to groundwater measured in the shallow wells located within or adjacent to the SPL
Area during the RI (March 1, 2012) ranged from approximately 3 to 6 ft BGS. The depths to
groundwater were converted to elevations, which are summarized in Table 1. The groundwater elevations
for the shallow wells were contoured and are presented on Figure 22. As shown on Figure 22,
groundwater flow direction for the shallow aquifer groundwater within the SPL Area is to the northeast

toward the Hylebos Waterway.

6.1.2.2 Rod Mill Area Closed Landfill
At the Rod Mill Area Closed Landfill, the depths to groundwater ranged from approximately 3.0
to 5.5 ft BGS at the shallow monitoring wells and from approximately 6.5 to 8.5 ft BGS at the
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intermediate monitoring wells during the RI (March 1, 2012). The depths to groundwater were converted
to elevations, which are summarized in Table 1. The groundwater elevations for the shallow monitoring
wells and intermediate monitoring wells were contoured and are presented on Figures 23 and 24,
respectively. As shown on Figure 23, shallow groundwater in the southern portion of the Rod Mill Area
Closed Landfill flows to the east/southeast and shallow groundwater in the northern portion of the Rod
Mill Area Closed Landfill flows east/northeast. As shown on Figure 24, groundwater flow direction for
the intermediate aquifer within the Rod Mill Area Closed Landfill is to the east/northeast, toward the

Hylebos Waterway.

6.1.2.3 Former Log Yard Area

The depths to groundwater measured in the wells located within the Former Log Yard Area and
adjacent to the Former Log Yard Area during the RI (March 1, 2012) ranged from approximately 4.5 to
8.5 ft BGS. The depths to groundwater were converted to elevations, which are summarized in Table 1.
The groundwater elevations for the shallow wells were contoured and are presented on Figure 25. As
shown on Figure 25, groundwater flow direction for the shallow aquifer groundwater within the Former

Log Yard Area is to the east toward the Hylebos Waterway.

6.2 ANALYTICAL RESULTS

The analytical results for the soil, groundwater, and waste characterization samples are
summarized in Tables 5 through 10. Copies of the RI laboratory analytical reports are presented in
Appendix D. For each soil and groundwater cPAH analysis, cPAH toxicity equivalent (TEQ)
concentrations were calculated using TEFs provided in MTCA Table 708-2 (WAC 173-340-900) and
zero for non-detected values. To evaluate the soil and groundwater analytical results, detected
concentrations were compared to the preliminary cleanup levels developed in Section 5.0. Exceedances
of the preliminary cleanup levels are identified in Tables 5 through 8 and discussed in the appropriate
sections below.

Separate screening levels were used to evaluate the results of the waste characterization samples.
These screening levels and any exceedances to the screening levels are identified in Tables 9 and 10 and

discussed below.

6.2.1 SoIL QUALITY
As discussed in Section 4.0 and in accordance with the RI/FS Work Plan, soil samples for
laboratory analysis were not collected in the Rod Mill Area Closed Landfill or the Former Log Yard Area.

A total of fourteen soil samples were collected in the SPL Area and analyzed for cPAHs. Four soil
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samples were also analyzed for total cyanide. All of the soil samples were collected from depth intervals
at least 0.5 ft below any visible carbon-containing material, as described in Section 4.1.3. The analytical
results for the soil samples and a comparison of the results to the preliminary cleanup levels are presented
in Table 5. As shown in Table 5, total cyanide was not detected above the preliminary cleanup level in
any of the soil samples. One cPAH, chrysene, was detected at a concentration above the preliminary
cleanup level in one soil sample; however, the concentration was less than two times the preliminary
cleanup level. The exceedance occurred in the soil sample collected from a depth interval of 3-3.5 ft BGS

at test pit MA-41, which is located in the western portion of the SPL Area, as shown on Figure 9.

6.2.2 GROUNDWATER QUALITY

As discussed in Section 4.2, groundwater samples for chemical analysis were collected at three
existing shallow monitoring wells in the SPL Area, four existing and two new shallow monitoring wells
in the Rod Mill Area Closed Landfill, one existing intermediate monitoring well in the Rod Mill Area
Closed Landfill, two existing intermediate monitoring wells downgradient of the Rod Mill Area Closed

Landfill, and at the three new shallow monitoring wells installed west of the Former Log Yard Area.

6.2.2.1 SPL Area Shallow Groundwater Analytical Results

Three groundwater samples (and one blind field duplicate) were collected from within, and
downgradient of, the SPL Area and analyzed for cPAHs and WAD cyanide. The analytical results, and a
comparison to preliminary cleanup levels, are presented in Table 6. Sample locations and analytical
results are shown on Figure 26. As shown in Table 6, cPAHs and WAD cyanide were not detected at
concentrations above the preliminary cleanup levels in groundwater from well MW-B(S) located within
the SPL Area and in groundwater at well MW-C(S) located downgradient of the SPL Area. At well
MW-F(S), located within the SPL Area, WAD cyanide was detected at a concentration above the
preliminary cleanup level of 0.01 milligram per liter (mg/L) in the parent sample (0.015 mg/L) but below
the preliminary cleanup level in the blind field duplicate sample (0.006 mg/L). Two cPAHSs, chrysene
and total benzofluoranthenes, were also detected at concentrations above the preliminary cleanup levels in
the sample collected from well MW-F(S). The cPAH TEQ for the groundwater sample was below the
preliminary cleanup level.

Field parameters were measured during sample purging and are presented in Table 6.

6.2.2.2 Rod Mill Area Closed Landfill Shallow Groundwater Analytical Results
Six groundwater samples (and one blind field duplicate) were collected from the shallow

groundwater monitoring wells located within, upgradient, and downgradient of the Rod Mill Area Closed
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Landfill and analyzed for cPAHSs, diesel- and motor oil-range petroleum hydrocarbons, PCBs, vinyl
chloride, and total and dissolved metals (arsenic, chromium, copper, lead, mercury, and zinc). The
analytical results, and a comparison to preliminary cleanup levels, are presented in Table 7. Sample
locations and analytical results are shown on Figure 27.

Petroleum hydrocarbons and cPAHs were not detected in any shallow wells located outside of the
landfill. Only arsenic, copper, lead, and zinc were detected in the groundwater at monitoring wells
MW-3(S), MW-4(S), MW-7(S), and MW-8(S), which are located downgradient of the closed landfill.
Copper and arsenic were also detected in the groundwater sample collected at monitoring well MW-5(S),
which is located upgradient of the closed landfill. All of the detected concentrations at these wells were
below the preliminary cleanup levels, except dissolved zinc at well MW-4(S). The concentration of
dissolved zinc [168 micrograms per liter (ug/L)] at well MW-4(S) was only slightly above the
preliminary cleanup level (160 pg/L) and the concentration of total zinc (148 pg/L) was below the
preliminary cleanup level. Diesel-range petroleum hydrocarbons, cPAHs, PCBs, arsenic, copper, and
lead were detected in the parent sample and the blind field duplicate sample collected at monitoring well
MW-6(S) located within the closed landfill, but only cPAHs, PCBs, and arsenic (total and dissolved)
were detected at concentrations above the preliminary cleanup levels.

Field parameters were measured during sample purging and results are presented in Table 7.

ORP ranged from -143.4 to -14.3 mV. ORP was negative, indicating reduced groundwater conditions.

6.2.2.3 Rod Mill Area Closed Landfill Intermediate Groundwater Analytical Results

One groundwater sample was collected from each of the existing intermediate wells: MW-6(1),
located within the closed landfill; and MW-3(I) and MW-4(l), the wells located downgradient of the
closed landfill. All of the groundwater samples were analyzed for hexavalent chromium and total and
dissolved arsenic and chromium. The groundwater sample collected at well MW-6(1) was also analyzed
for PCBs and cPAHS.

The analytical results, and a comparison to preliminary cleanup levels, are presented in Table 7.
Sample locations and analytical results are shown on Figure 28. The groundwater sample collected at
MW-6(1), located in the landfill, was analyzed for PCBs, cPAHS, total arsenic and chromium, dissolved
arsenic and chromium, and hexavalent chromium. Only total and dissolved arsenic and chromium were
detected in the sample. Only the total and dissolved arsenic concentrations exceeded the preliminary
cleanup level.

The groundwater samples collected at wells MW-3(1) and MW-4(l), located downgradient of the
landfill, were analyzed for total arsenic and chromium, dissolved arsenic and chromium, and hexavalent

chromium. Only total and dissolved arsenic and chromium were detected in the samples. The detected
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concentrations were below the preliminary cleanup levels at well MW-3(l). The total arsenic
concentration at well MW-4(1) was above the preliminary cleanup level but the dissolved arsenic
concentration was below the preliminary cleanup level.

Field parameters were measured during sample purging and are presented in Table 7. ORP was

negative, indicating reduced groundwater conditions.

6.2.2.4 Former Log Yard Area Groundwater Analytical Results

Three groundwater samples were collected from the new shallow monitoring wells installed
downgradient of the Former Log Yard Area and were analyzed for total and dissolved arsenic. Analytical
results, and a comparison to preliminary cleanup levels, are presented in Table 8. Sample locations and
analytical results are shown on Figure 29. Both total and dissolved arsenic were detected in each sample;
however, only the concentrations detected in the groundwater sample collected at MW-101(S) exceeded
the preliminary cleanup level.

Field parameters were measured during sample purging and are presented in Table 8. ORP was

negative, indicating reduced groundwater conditions.

6.2.3 WASTE CHARACTERIZATION
Waste characterization samples were collected from the SPL Area and Rod Mill Area Closed
Landfill to characterize material that may be removed from these portions of the Site if removal and

offsite disposal is selected as a remedial action.

6.2.3.1 SPL Area Waste Characterization Analytical Results

To evaluate disposal options for the waste material in the SPL Area if removal and offsite
disposal is selected as a remedial action, waste characterization samples were collected from four test pit
locations, SPL-MAS33, SPL-MA37, SPL-MAZ39, and SPL-MAA41 (Figure 9). The samples were analyzed
for the constituents for which criteria are available under the land disposal restrictions. The analytical
results are presented in Table 9. PAHSs, total and TCLP metals, as well as cyanide, post-chlorination

cyanide, and fluoride were detected in all of the waste characterization samples.

6.2.3.2 Rod Mill Area Closed Landfill Waste Characterization Analytical Results

Waste characterization samples were collected from three test pits, RM-LF30, RM-LF31, and
RM-LF32 located within the Rod Mill Area Closed Landfill (Figure 13) and analyzed for cPAHS, diesel-
and motor oil-range petroleum hydrocarbons, PCBs, vinyl chloride, and metals (arsenic, chromium,

copper, lead, mercury, and zinc). The analytical results are summarized in Table 10. The analytical

8/22/12 P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES

6-7



results were compared to various screening levels to determine the options for disposal of the waste
material in a municipal solid waste landfill if removal and offsite disposal is selected as a remedial action.
These screening levels are presented in Table 10. None of the detected constituents exceed the screening
levels.

Within the Rod Mill Area Closed Landfill, at test pit RM-LF32, diesel- and motor oil-range
petroleum hydrocarbons are present in the waste material. PCBs, cPAHSs, and some metals were detected
in the all of the waste characterization samples but at concentrations below the waste disposal criteria.

Vinyl chloride and arsenic were not detected in any of the samples.
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7.0 NATURE AND EXTENT OF CONTAMINATION

The nature and extent of contamination within the SPL Area, the Rod Mill Area Closed Landfill,
and the Former Log Yard Area is discussed in this section based on the results of chemical testing and
observations of soil, groundwater, and waste characterization samples collected during and prior to the
RI.

7.1 SPL AREA

The results of the Rl combined with the results from the 2008 supplemental investigation, earlier
SPL Area investigations, and an investigation conducted in late 2008 as part of the of the now-cancelled
Blair Hylebos Peninsula Terminal Redevelopment Project, were used to evaluate the nature and extent of
waste materials present in and adjacent to the SPL Area subsurface and to evaluate the nature and extent

of impact to soil and groundwater by these waste materials.

7.1.1 WASTE MATERIAL

Process wastes (including SPL and other carbon-containing material) are present in the upper 0.5
to 4.5 ft of soil within and immediately adjacent to the SPL Area. Test pits where waste material was
observed and the lateral extent of waste material are shown on Figure 30. In general, the black carbon
waste is present in the upper 2.5 ft and the layer containing black carbon waste is typically no more than
2 ft thick. Explorations where the black carbon waste was observed at depths greater than 2.5 ft BGS
include test pits SPL-MA9 -MA10, -MA11, -MA12, -MA25, -MA26, and -MA29. The depths of waste
material are illustrated in SPL Area geologic profiles shown on Figures 15, 16, and 17. The cross section
locations are shown in plan view on Figure 14.

For each depth interval in which waste material was observed in the 2008 supplemental
investigation test pits and the RI test pits, the percent black carbon waste relative to soil and other waste
materials was estimated. The estimated percent of black carbon waste ranged from less than 5 percent at
test pit SPL-MAI10A to 75 percent at test pit SPL-MAL9; however, black carbon waste generally
constituted 50 percent or less of the soil/waste mixture. The estimated percentages of black carbon waste
and the depth intervals where black carbon waste was observed are summarized in Table 4.

Other waste materials observed in SPL Area subsurface include concrete, refractory brick (also
recorded as cooker brick on logs for explorations conducted prior to the 2008 supplemental investigation),
and metal. A greenish-gray material, likely synthetic cryolite, with a moderate chemical odor was
encountered at test pit SPL-MA29. Other green-gray material was reportedly observed at test pits
SPL-MAGS5 and -MA10. Layers of white material, likely aluminum oxide (alumina), were reportedly
observed at test pits SPL-MA4, -MA12, and -MA13. A test pit (SPL-MA32) excavated adjacent to test
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pit SPL-MA13 during the RI did not encounter the layer of white material (aluminum ore) suggesting that
the extent of the white material is limited. A small amount of coal tar was encountered in addition to the
black carbon waste at test pit SPL-MA28 and was also encountered in the black carbon waste at test pit
SPL-MAZ29. Petroleum coke fragments imbedded in the black carbon waste were observed at test pits
SPL-MAJ4A and SPL-MA29. The locations, depth intervals, and percent volume of these other waste
materials are summarized in Table 4.

Analytical results for four samples of the SPL Area waste material show that cyanide, a
contaminant associated with SPL, and PAHSs, typically associated with other wastes including duct dust
and gutter dust, are present in the waste material. The concentration of cyanide in the waste material is

variable and ranges from 0.703 mg/kg to 22.9 mg/kg.

7.1.2 SoOIL QUALITY

The evaluation of the nature and extent of contaminated soil in the SPL Area is based primarily
on the analytical results for 19 soil samples collected below the waste material during the 2008
supplemental investigation and the RI and a comparison of the analytical results to preliminary cleanup
levels. The soil sample locations are shown on Figure 9. The comparison, presented in Table 5, shows
cyanide is not present in soil below the waste material at concentrations above the preliminary cleanup
levels, but cPAHs are present in the soil at concentrations above the preliminary cleanup levels at some

locations.

7.1.2.1 Soil Within the SPL Area

Analytical results for nine soil samples collected from depths of 0.5-1.0 ft below the waste
material and one soil sample collected from a depth greater than 1 ft below the waste material indicate
that cyanide is not present in soil below the carbon-containing material at concentrations exceeding the
preliminary cleanup levels. Twelve soil samples collected from depths of 0.5-1.0 ft below the waste
material and seven soil samples collected from depths greater than 1 ft below the waste material were
analyzed for cPAHs. cPAH concentrations met preliminary cleanup levels in all but three samples.
cPAHSs were present at concentrations exceeding the preliminary soil cleanup levels protective of marine
surface water but below the preliminary cleanup level protective of direct human contact in two of the soil
samples collected from below the waste material in 2008. The samples were collected at test pit depths of
2.5 ft and 0.75 ft below the waste material at test pits SPL-MA20 and SP-MA28, respectively. cPAH
concentrations in two soil samples collected during the RI at test pit SPL-MA40, which was located
adjacent to test pit SPL-MA28, met the preliminary cleanup levels. One soil sample collected at a depth

of 0.5-1.0 ft below the waste material at test pit MA-41, which was located adjacent to test pit SPL-
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MAZ20, contained a single cPAH, chrysene, at a concentration slightly exceeding the preliminary cleanup
level protective of marine surface water but below the preliminary cleanup level protective of direct
human contact.

Based on the significantly lower concentrations of cPAHs detected in samples of soil collected
below the waste material in the RI test pits (SPL-MA40 and SPL-MAA41) that were located adjacent to the
2008 test pits where cPAHs were detected above the preliminary cleanup levels (SP-MA20 and
SPL-MAZ28), it appears that the 2008 cPAHs exceedances may have been due to cross-contamination by
small fragments of carbon-containing material from other locations in the test pit. The depth of the soil
samples and the depth of the waste material where the soil sample was collected are shown in Table 5 and
the SPL Area geologic profiles are presented on Figures 15, 16, and 17. Cyanide analytical results for

soil samples are also shown on the geologic profiles.

7.1.2.2 Soil Adjacent to the SPL Area

The analytical results from six soil samples collected in December 2008 from three locations in
Taylor Way adjacent to the SPL Area as part of the road/rail/infrastructure (RRI) Blair Hylebos Peninsula
Terminal Redevelopment Project were also evaluated. These three soil sample locations (RRI-P-215,
RRI-P-216, and RRI-P-217) are shown on Figure 9, and the analytical results are shown in Table 11.
There were no exceedances of the preliminary soil cleanup levels from these samples collected in Taylor
Way.

7.1.3 GROUNDWATER QUALITY

The evaluation of impacts to groundwater by the waste materials found in the SPL Area
subsurface is based on a comparison of analytical results for groundwater samples collected from
monitoring wells located within, adjacent to, and downgradient of the SPL Area to preliminary
groundwater cleanup levels. Groundwater analytical results from the 2008 supplemental investigation
and RI are presented in Table 6. The evaluation of impact to groundwater focuses primarily on
groundwater samples collected during the RI because these results are representative of current
groundwater quality conditions. The comparison of the groundwater analytical results to preliminary
cleanup levels shows that cyanide is present in groundwater below the SPL Area, but the concentrations
meet the preliminary cleanup levels. cPAHSs are present in the groundwater below the SPL Area at
concentrations exceeding the preliminary cleanup levels; however, concentrations of cPAHs above the

preliminary cleanup levels are not migrating off Site.
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7.1.3.1 Groundwater Below the SPL Area

Based on the RI groundwater analytical results, WAD cyanide concentrations in the shallow
groundwater below the SPL Area meet the preliminary cleanup levels. cPAHSs are present in the shallow
groundwater below the SPL Area at concentrations exceeding the preliminary cleanup level at one
location, monitoring well MW-F(S), but, as discussed in Section 7.3.2, these chemicals do not appear to
be migrating off the Site at concentrations above the preliminary groundwater cleanup levels. The cPAHs
that exceeded the preliminary cleanup locations at well MW-F(S) are chrysene and total
benzofluoranthenes. These cPAHSs also exceeded the preliminary cleanup levels in shallow groundwater
at monitoring well MW-F(S) during the 2008 supplemental investigation. A comparison of the cPAH and
WAD cyanide concentrations detected at well MW-F(S) in 2008 to the concentrations detected at this
well during the RI does not show a clear trend of decreasing concentrations over the past 4 years, but a
comparison of the recent WAD cyanide concentrations to historical concentrations (provided in Table 26
of the Compilation Report) shows that WAD cyanide concentrations have decreased significantly over a

20-year period.

7.1.3.2 Shallow Groundwater Downgradient

Groundwater elevation contours in the SPL Area shallow aquifer, based on monitoring on
March 1, 2012, are shown on Figure 22 and indicate that groundwater flow direction is to the northeast
toward the Hylebos Waterway. WAD cyanide and cPAHs were not been detected in the downgradient
well MW-C(S) at concentrations above the preliminary groundwater cleanups during the RI or the 2008

supplemental investigation.

7.1.3.3 Intermediate Aquifer Downgradient of the SPL Area
As discussed in the Compilation Report, groundwater in the intermediate aquifer within the SPL
Area is no longer being impacted by historical smelter operations or the presence of process wastes in the

subsurface.

7.2 ROD MILL AREA CLOSED LANDFILL

The results of the RI combined with the results from the 2008 supplemental investigation were
used to evaluate the nature and extent of waste materials present in the Rod Mill Area Closed Landfill
subsurface and to evaluate the nature and extent of impact to soil and groundwater by these waste

materials.
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7.2.1 WASTE MATERIALS

Waste materials consisting of black carbon waste (including anode fragments, petroleum coke,
coal, and coal tar pitch), white waste (aluminum oxide and synthetic cryolite) and to a lesser extent
concrete, refractory brick, wood, and rebar are present mixed with soil in an area approximately 240 ft by
180 ft. The approximate limits of the waste material are shown on Figure 13. The depth of the waste
material varies but waste material is typically encountered in soil at depths ranging up to 4.5 to 9.5 ft
below ground surface (BGS).

The size of the black carbon waste and concrete ranges from gravel-sized fragments to cobble-
and boulder-sized rubble. At some locations (LF21, LF22, LF28, and LF29), the pieces of the black
carbon waste and/or concrete were too large to remove with the excavator, indicating that anode butts and
demolition debris are present. At these locations, the vertical extent of waste materials was estimated.
For each depth interval in which waste material was observed in a 2008 supplemental investigation or RI
exploration, the percent of black carbon waste relative to other fill materials and/or soil was estimated.
The estimated percent of black carbon waste ranged from less than 5 percent at test pit LF24 to 75 percent
at soil boring MW-6(1). The estimated percentage of black carbon waste and the depth intervals where
black carbon waste were observed are summarized in Table 12. The locations where other types of waste

material were observed and the depth intervals of these wastes are also summarized in Table 12.

7.2.2 SOIL QUALITY

The evaluation of the nature and extent of soil impacted by waste materials present in the closed
landfill is based on the analytical results for the five soil samples collected below the waste material at
soil borings MW-6(S) and MW-6(I) during the 2008 supplemental investigation, soil samples collected
from the depth intervals where waste material was encountered at two previous investigation test pits
located within the closed landfill (LF9 and LF10), and from the upper 4 or 5 ft of soil at three previous
investigation test pits located just outside the limits of the closed landfill (LF1, LF4, and LF7). The
evaluation includes comparison of the soil analytical results to the preliminary cleanup levels. Based on
this comparison, cPAHSs and diesel-range petroleum hydrocarbons are present in the fill material below
the landfill waste at concentrations above the preliminary cleanup levels. cPAHs are also present in the

native material below the landfill at concentrations above the preliminary cleanup levels.

7.2.2.1 Fill Material Located Below the Waste Material
Fill material is present directly below the waste material to a depth of approximately 9.5 ft BGS.
Concentrations of cPAHs exceed the preliminary cleanup levels protective of human direct contact and

marine surface water in the soil sample collected from 5.5 ft BGS at soil boring MW-6(S) and in the soil
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samples collected from 7 and 9 ft BGS at soil boring MW-6(I). Concentrations of diesel-range petroleum
hydrocarbons in these three samples also exceed the preliminary cleanup level based on MTCA Method
A. Analytical results for samples collected from the fill material below the waste material and a

comparison of the analytical results to the preliminary cleanup levels is shown in Table 13.

7.2.2.2 Native Soil Underlying the Fill Material

Diesel-range petroleum hydrocarbons at concentrations exceeding the preliminary cleanup level
are not present in the native soil underlying the fill material. cPAHs were detected in the native soil but
the concentrations are protective of human direct contact based on an industrial land use. The cPAH
concentrations do exceed preliminary cleanup levels protective of marine surface water; however, based
on the concentration of cPAHs in groundwater samples from wells downgradient of the landfill
[MW-3(S), MW-4(S), MW-7(S), and MW-8(S)], cPAHs above the preliminary groundwater cleanup
levels are not migrating off the Site. Analytical results for samples collected from the native soil below
the fill material and a comparison of the analytical results to the preliminary cleanup levels are shown in
Table 13.

7.2.2.3 Soil Samples Collected Within the Waste Material Zone

In 2003, soil samples were collected from two test pits (LF9 and LF10) and one soil boring
(DPT3) located within the closed landfill from depth intervals that contained waste material. Analytical
results for the soil samples are provided in Appendix E. Concentrations of cPAHSs exceed the preliminary
cleanup levels developed for protection of human direct contact and marine surface water. The
concentrations of motor oil-range petroleum hydrocarbons detected in the samples collected from test pits
LF9 and LF10 and the concentration of diesel-range petroleum hydrocarbons detected in the sample
collected from test pit LF9 exceed the preliminary cleanup levels. Neither total nor WAD cyanide were
detected in any of the 2003 soil samples.

7.2.2.4 Soil Samples Located Adjacent to the Closed Landfill
In 2003, soil samples were collected from three test pits (LF1, LF4, and LF7) located outside but
adjacent to the closed landfill. Analytical results for the soil samples are provided in Appendix E. No

constituents were detected at concentrations above preliminary cleanup levels.

7.2.3 GROUNDWATER QUALITY
The evaluation of impacts to groundwater by the waste materials in the Rod Mill Area Closed

Landfill is based on a comparison of 2008 and RI analytical results for groundwater samples collected
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from monitoring wells located within, upgradient, and downgradient of the Rod Mill Area Closed
Landfill to the preliminary groundwater cleanup levels. The comparison, presented in Table 7, shows
some exceedances of the preliminary cleanup levels but not in groundwater downgradient of the Rod Mill

Area Closed Landfill, as described below.

7.2.3.1 Shallow Aquifer Groundwater

The waste material in the landfill has impacted shallow groundwater directly below the landfill
but the impacts are not observed downgradient of the landfill. Diesel-range petroleum hydrocarbons,
cPAHSs, and other contaminants (vinyl chloride, PCBs, arsenic, copper, lead, mercury, and zinc) were
detected at concentrations exceeding the preliminary cleanup levels in shallow groundwater within the
Rod Mill Area Closed Landfill in 2008. During the RI, fewer constituents (cPAHs, PCBs, and arsenic)
were detected in shallow groundwater directly below the Rod Mill Area Closed Landfill at concentrations
exceeding the preliminary cleanup levels. cPAHs and PCBs were not detected at concentrations above
the preliminary cleanup levels in shallow groundwater downgradient of the landfill during the 2008
supplemental investigation or during the RI. Arsenic and copper were detected in the shallow
groundwater at concentrations above the preliminary cleanup levels in groundwater downgradient of the
landfill during previous investigations but were not detected at concentrations above the preliminary
cleanup levels in groundwater downgradient of the landfill during the RI. Based on these results,
groundwater contaminants from the closed landfill are not migrating off Site. A comparison of the 2008
supplemental investigation analytical results to the RI analytical results indicates that the concentrations
of constituents detected in the shallow aquifer groundwater below the landfill decreased over a 4-year

period.

7.2.3.2 Intermediate Aquifer Groundwater

The waste material in the landfill has only slightly impacted groundwater in the intermediate
water-bearing zone directly below the landfill. cPAHs, PCBs, and arsenic were detected at concentrations
above the preliminary cleanup levels in the intermediate aquifer below the Rod Mill Area Closed Landfill
during the 2008 supplemental investigation but only total and dissolved arsenic were detected at
concentrations above the preliminary cleanup levels during the RI. Except for total arsenic at well
MW-4(1), these constituents have not been detected at concentrations above the preliminary cleanup
levels in the intermediate aquifer at locations downgradient of the landfill. The concentration of total
arsenic (8.6 pg/L) in the groundwater sample collected at downgradient well MW-4(l) during the RI
slightly exceeded the preliminary cleanup level of 8.0 ug/L. The dissolved arsenic concentration

(7.3 ug/L) for this sample was below the preliminary cleanup level, indicating that filtering the samples
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prior to analysis may remove particulates entrained in the sample and that the total arsenic result may be
elevated due to particulate matter. The total chromium concentration reported during the 2008
supplemental investigation was initially compared to a conservative cleanup level for chromium based on
hexavalent chromium. During the RI, all of the intermediate groundwater monitoring well samples were
analyzed for hexavalent chromium and it was not detected in any sample, therefore the preliminary

cleanup level for total chromium is based on chromium III.

7.3 FORMER LOG YARD AREA

The results of the RI combined with the results from previous investigations were used to
evaluate the nature and extent of contamination in the Former Log Yard Area. The evaluation includes
comparison of the results to the preliminary cleanup levels. Analytical results for soil samples collected
during previous investigations and comparison of the results to the preliminary cleanup levels are shown
in Tables 14 and 15. Analytical results for groundwater samples collected during previous investigations
and the Rl and a comparison of the results to the preliminary cleanup levels are shown in Tables 16 and 8,

respectively.

7.3.1 SoIL QUALITY

As mentioned in Section 2.4, wood waste and slag was removed and the Former Log Yard Area
was capped with clean soil fill material. Currently, there is approximately 4 to 8 ft of clean fill over any
remaining residual slag. Below any remaining residual slag, fill materials consisting of poorly graded
sand and dense gravel with sand and silt are present. Native material was reported as encountered at a
depth prior to capping of approximately 10 ft BGS, except at one previous exploration, boring B9, located
on the northern portion of the area, where native material was noted at 2.5 ft BGS. Current depth to
native material is likely to be up to 17 ft BGS.

Analytical results for soil samples collected in the upper foot of soil during previous
investigations conducted prior to waste removal and placement of the clean cap material indicate that soil
in the Former Log Yard Area contained copper and zinc at concentrations exceeding the preliminary
cleanup levels for the protection of groundwater. Concentrations of copper and zinc do not exceed
preliminary cleanup levels protective of direct contact and concentrations of these metals in groundwater
are below preliminary groundwater cleanup levels (discussed below), which demonstrates that soil
concentrations are protective of groundwater and, therefore, are protective of human health and the
environment. The results also indicate that arsenic is present in the soil underlying the clean cap material

at concentrations that exceed the preliminary cleanup level protective of groundwater and direct human
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contact. Some or all of the soil represented by these samples may have been removed during removal of

the wood waste and slag.

7.3.2 GROUNDWATER QUALITY

Analytical results for groundwater samples collected from direct-push borings during previous
investigations indicate arsenic is present in shallow groundwater within the Former Log Yard Area at
concentrations that exceed the groundwater preliminary cleanup levels. However, the arsenic
concentrations in groundwater may be biased high due to sampling methods. Analytical results for three
shallow groundwater samples collected downgradient of the Former Log Yard Area during the RI indicate
that concentrations of arsenic above the preliminary cleanup level are not migrating off Site except
possibly at the northern-most portion of the Site. The northern-most downgradient well, MW-101(S),
may intersect groundwater migrating from the adjacent property to the north. Arsenic is known to be
present under the cap and in groundwater at the OFA/Pennwalt area adjacent to the northern boundary of
the Former Log Yard Area and, therefore, the source of arsenic in groundwater at MW-101(S) is likely to
be offsite. As indicated in the RI/FS Work Plan, it was anticipated that groundwater at the location of
MW-101(S) may be impacted by groundwater from the OFA/Pennwalt site; however, alternate locations

for this well were constrained by planned future infrastructure work.
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8.0 CONCEPTUAL SITE MODEL

This section presents a conceptual site model that describes the environmental setting of the Site,
identifies constituents of concern (COCs) within the six areas on the Site identified in Ecology Agreed
Order DE-5698, describes which areas currently have sources of contaminants at levels of concern, and

highlights potential contaminant migration pathways and receptors.

8.1 ENVIRONMENTAL SETTING

This section describes the geology and hydrogeology of the Site based on information developed
during previous and RI investigations at the Site. The lithology of the soil beneath the Site is well
documented to a depth of about 100 ft based on data developed from borings, test pits, and soil probes
installed since 1947. Information regarding deeper zones is limited although facility production wells
drilled to depths of approximately 800 ft to 1,000 ft BGS were artesian. Geologic units beneath the Site
from shallowest to deepest have been defined as follows (Dames & Moore 1985):

e Unit A: Fill materials

e Unit B: Mudflat deposit, sandy to clayey silt

e Unit C: Fine to coarse silty sand

e Unit D: Sandy or clayey silt

e Unit E: Fine to coarse sand with occasional silt.

Descriptions of Unit A, Unit B, Unit C, Unit D, and Unit E are provided below.

8.1.1 GEOLOGICUNITA

Fill materials are encountered from the surface to depths ranging from approximately 5 ft to
greater than 15 ft. Portions of the Site have been filled with hydraulically dredged sand and silt (Rod Mill
Area and along west margins of the Site); wet scrubber sludge (west-central former impoundments); silt,
sand, and gravel materials imported from offsite (original smelter complex and elsewhere); and more
recently, Blair Waterway dredged silt and sand placed as structural fill over approximately 80 of the 96
acres.

Groundwater is present in this fill material (Unit A) across most of the Site. The base of Unit A
(shallow water-bearing zone) is at, or slightly below, the mean high water level in the Hylebos and Blair
Waterways (Landau Associates 1987). An evaluation of groundwater levels in the vicinity of the SPL
Area indicates shallow groundwater is influenced by tidal actions in the waterways (Landau Associates
2004). Based on groundwater levels measured during the RI and groundwater levels measured as part of

the west scrubber sludge management area monitoring (Landau Associates 2011b), groundwater
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elevations for shallow groundwater in the SPL, Rod Mill, and Former Log Yard Areas indicate
groundwater flow within Unit A in the eastern portion of the Site is to the east/northeast toward the
Hylebos Waterway. Recharge to the shallow water-bearing zone is mainly through infiltration of

precipitation in unpaved areas (Landau Associates 1987).

8.1.2 GEOLOGICUNITB

Geologic Unit B comprises the uppermost layer of native soil and is typically soft mudflat
deposits consisting of predominantly sandy to clayey organic silt with minor peat, woody debris, and shell
fragments. Unit B is a confining unit separating the shallow aquifer in Unit A and the intermediate
aquifer in Unit C (discussed below). The upper surface of this layer varies in elevation, probably because

of surface drainages previously located throughout the tideflats (Bortleson et al. 1980).

8.1.3 GEoLoGICUNITC

Geologic Unit C comprises the sandy deltaic sediments underlying Unit B and is identified as the
intermediate aquifer. The sands are described as fine to coarse and occasionally silty (Dames & Moore
1985). The thickness of this unit ranges from 3.5 to 38 ft (Dames & Moore 1985). Groundwater in this
unit is the deepest water-bearing zone that has been impacted by waste materials in the SPL or Rod Mill
Closed Landfill Areas. Similar to groundwater in the shallow aquifer, groundwater within Unit C is
influenced by tidal actions in the waterways and, based on groundwater levels measured during the 2008
supplemental investigation, the RI, and earlier investigations, groundwater within Unit C below the SPL
Area and the Rod Mill Area flows east/northeast toward the Hylebos Waterway. During the RI, however,
intermediate groundwater flow direction in the southern portion of the Rod Mill Area Closed Landfill was
to the east/southeast. Groundwater flow in this unit in other portions of the property is to the west toward

the Blair Waterway and Commencement Bay (Landau Associates 2011b).

8.1.4 GeoLoGICUNITD

Geologic Unit D comprises the low permeability layer below the intermediate aquifer (Unit C).
This low permeability layer consists of sandy silt or clayey silt deltaic sediments (Dames & Moore 1985).
The thickness of this unit ranges from 3 to 32 ft (Dames & Moore 1985).

8.1.5 GEOLOGICUNITE
Geologic Unit E consists of alternating layers of silts and sands below Unit D that extend to a
depth of at least 120 ft BGS (Dames & Moore 1985). Unit E is identified as the deep aquifer.

Groundwater in this aquifer is also tidally influenced and, based on an evaluation of groundwater levels in
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the vicinity of the SPL Area; the groundwater in this aquifer flows northeasterly toward the Hylebos

Waterway (Landau Associates 2004).

8.2 CONTAMINANTS AND SOURCES

As described in Section 2.0, the Site is approximately 96 acres. Although the Department of
Defense and Kaiser Aluminum operated the aluminum production facility for over 60 years, most of the
materials handled and the waste streams produced, other than SPL, were of limited solubility and
mobility. After closure of the aluminum production facility, the Port demolished it, shipped tons of waste
to approved disposal or treatment facilities, and placed 2 to 6 ft of clean fill on most of the Site. The
Agreed Order for the Site identified six remaining areas, totaling about 29 acres, where further
investigation was required. Cleanup of three of these areas, the Rod Mill Former Demister Oil Area; Rod
Mill Former Stormwater Ditch, South and East Sides; and the Former Rectifier Yard Area; has already
been completed.

The Agreed Order identified the COCs for the six areas as PAHS, petroleum hydrocarbons, PCBs,
metals, and cyanide. However, based on the evaluation of the RI data, only some of these constituents
remain as COCs in the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area. A
constituent remains a COC for a specific area if it is present in that area at a concentration exceeding the
preliminary cleanup level.

The COCs for the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area
are as follows:

e SPL Area: cPAHs (chrysene and benzofluoranthenes). Chrysene is present in soil at one
location, and chrysene and benzofluoranthenes are present in shallow groundwater at
concentrations exceeding the preliminary screening levels. Although cyanide was historically
present in shallow groundwater below the SPL Area at concentrations exceeding screening
levels, cyanide concentrations in the shallow groundwater in this area have decreased to
concentrations that meet the preliminary cleanup levels.

e Rod Mill Area Closed Landfill: cPAHs, PCBs, arsenic, and diesel- and motor oil-range
petroleum hydrocarbons. cPAHs and diesel- and motor oil-range petroleum hydrocarbons are
present in the soil at concentrations exceeding the preliminary cleanup levels. cPAHSs, diesel-
and motor oil-range petroleum hydrocarbons, vinyl chloride, PCBs, and metals (arsenic,
chromium, copper, lead, mercury, and zinc) were present in the shallow groundwater below
the landfill at concentrations exceeding screening levels protective of human health and the
environment in 2008, but only cPAHs, PCBs, and arsenic were detected in the shallow
groundwater below the landfill at concentrations above the preliminary cleanup levels during
the RI. Only arsenic was detected in intermediate zone groundwater below the landfill at
concentrations exceeding the preliminary cleanup levels during the RI. Arsenic was the only
contaminant detected in shallow and intermediate zone groundwater downgradient of the
landfill at concentrations greater than preliminary cleanup levels during the RI.
Downgradient wells with arsenic exceedances are located near the fenceline, but the actual
property line is 30 to 40 ft east of the fenceline.
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o Former Log Yard Area: Metals. Arsenic is present in soil and groundwater at concentrations
exceeding the preliminary cleanup levels. Copper and zinc are also present in soil at
concentrations exceeding the preliminary cleanup levels for protection of groundwater, but,
based on an empirical demonstration, the concentrations of these metals in soil are protective
of human health and the environment.

Current potential sources for the contaminants detected at concentrations exceeding the
preliminary cleanup levels in the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard
Area include the following:

o Buried process waste materials such as SPL, rubble from unused cathodes, anodes, coal tar
pitch, petroleum coke, coal, aluminum ore, synthetic cryolite, and duct dust. Several of these
wastes look similar and, for the purposes of this report, are classified as black carbon waste.
Black carbon wastes are present in the subsurface in the SPL Area and the Rod Mill Area
Closed Landfill (Note: SPL and duct dust are not known to have been disposed of at the Rod
Mill Area Closed Landfill).

o Miscellaneous materials used and disposed of at the Rod Mill Area Closed Landfill also
include, but are not limited to: used refractory materials, brick, mortar, concrete (as
construction rubble), wood (as lumber and other forms), rubber and plastic products, rain
gutter dust, floor/road sweepings, and general trash.

o Residual slag used as road ballast in the Former Log Yard Area.

8.3 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS

The impacted media at the Site are soil and groundwater. The Site COCs are not known to have
impacted surface water on or near the Site. As discussed in Section 5.1.2.1, potential receptors of Site
contaminants could be humans and aquatic organisms. The potential human health exposure pathways
for Site soil are incidental ingestion and dermal contact with constituents in Site soil, and exposure
through inhalation of soil contaminants (as particulates) that have migrated to air as windblown or
fugitive dust.

Because Site groundwater is not considered a potential source of drinking water, the only
potential for groundwater to impact human health and the environment is potential migration of
contaminants in groundwater to surface water. Potential receptors for the groundwater to surface water
migration pathway include: 1) benthic organisms present in sediment affected by Site groundwater;
2) higher trophic level organisms in the food chain (e.g., foraging fish, aquatic birds, marine mammals, etc.)

that prey on benthic organisms; and 3) humans who may ingest fish and benthic organisms.
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9.0 FEASIBILITY STUDY

The purpose of this feasibility study (FS) is to develop and evaluate cleanup action alternatives to
enable appropriate remedial actions to be selected for the remaining three areas of interest at the Site (the
SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area). As discussed in Section
3.0, impacted soil in the Rod Mill Former Demister Oil Area, the Rod Mill Former Stormwater Ditch
(South and East Sides), and the Former Rectifier Yard Area has been removed and no further remedial
action is needed in these areas.

This FS complies with the applicable requirements under MTCA for conducting an FS
[WAC 173-340-350(8)] and selection of a cleanup action (WAC 173-340-360). This FS develops and
evaluates cleanup action alternatives for the SPL Area, the Rod Mill Area Closed Landfill, and the
Former Log Yard Area (collectively referred to in subsequent sections of this report as the three cleanup
action areas) where detected concentrations of COCs exceed soil or groundwater preliminary cleanup
levels.

The alternatives considered for the three cleanup action areas are described and screened in the
following sections, and the cleanup actions that are identified as being reasonable options for the Site are
compared against MTCA requirements to demonstrate compliance. The Port’s preferred cleanup action

alternative for each of the three areas is discussed in Section 9.7.

9.1 IDENTIFICATION OF AREAS AND VOLUMES OF MEDIA THAT REQUIRE
REMEDIAL ACTION

As discussed in Section 7.0, the Site contains three cleanup action areas where detected
concentrations of COCs exceed soil or groundwater preliminary cleanup levels. The areas and volumes

of the impacted media are summarized in the following sections.

9.1.1 SPL AREA

In order to estimate the areas and volumes of SPL zone material and associated contaminated soil
that exceed preliminary cleanup levels and require remedial action, the SPL Area was divided into three
areas (A, B, and C) based on different average thicknesses of SPL zone material found in those areas.
The approximate boundaries of areas A, B, and C are shown on Figure 31. Area A is approximately
55,800 ft* and has an average SPL zone thickness of 1.5 ft. Area B is approximately 22,300 ft? and has an
average SPL zone thickness of 2.6 ft. Area C is approximately 7,600 ft* and has an average SPL zone
thickness of 0.5 ft. The combined volume of SPL zone material in areas A, B, and C, excluding soil
directly above and below the material, is approximately 5,440 cubic yards (yd®). Backup information for

these estimates is included in Table 17.
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If the SPL zone material were to be excavated, it is estimated that the volume excavated would
need to include the overlying soil and up to an additional 0.5 ft of underlying soil. Thus, the estimated
total volume of SPL zone material that would need to be excavated is currently assumed to be
approximately 9,400 yd® (see Table 17). However, if there are areas where overlying soil can be feasibly
identified and separated from the SPL zone material, it may be managed together with soil from below the
SPL zone material.

There are localized areas of soil contamination beneath the SPL zone material. It is currently
assumed that approximately 500 yd® of contaminated soil beneath the SPL zone material would need to be
excavated in addition to the 9,400 yd3 of SPL zone material.

As described in Section 7.0, the extent of impacts to soil and groundwater by the SPL zone
material appears to be limited. Historical data trends demonstrate that concentrations of WAD cyanide
have been decreasing over time in SPL Area groundwater samples and, as shown in Table 6,
concentrations of cPAHSs are less than the preliminary cleanup levels. Concentrations of cyanide and
cPAHSs above the preliminary groundwater cleanup levels do not appear to be migrating off the Site. The
2012 results indicate that leaching of cPAHs and cyanide from the waste material or soil to groundwater
is not causing migration of cPAHs or cyanide to marine surface water. For this reason, groundwater
cleanup actions have been determined to be unnecessary and cleanup action alternatives will focus solely
on SPL zone materials. However, groundwater monitoring will be considered in the assembly and

evaluation of the soil cleanup action alternatives.

9.1.2 RoD MiLL AREA CLOSED LANDFILL

For the Rod Mill Area Closed Landfill, if the waste material were to be excavated, it is currently
assumed that the volume excavated would need to include surface soil and up to a 1-ft thick zone of soil
beneath the waste material. The approximate boundary of the Closed Landfill cleanup action area is
shown on Figure 32. The waste material forms an irregular shape within the closed landfill area (see
cross section locations and profiles on Figures 18 through 21). Because waste is found relatively close to
the surface in the closed landfill area, it is assumed that soil above the waste material will be excavated
and disposed offsite. Trying to effectively identify, separate, and remove this overburden from the waste
material is not currently assumed to be a cost-effective approach for the Rod Mill Area Closed Landfill.
To calculate the volume of waste material to be excavated, an average surface area was calculated from
the lengths of waste in Profiles A-A’ and B-B’ (39,000 ft?) and multiplied by the total depth of the waste
material plus the 1 ft of underlying soil (8.5 ft). The estimated total volume of Closed Landfill waste that

would need to be excavated is currently assumed to be approximately 12,300 yd® (see Table 18).
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The waste material in the closed landfill has impacted shallow groundwater directly below the
landfill, but the impacts are not observed downgradient of the landfill. Few constituents (cPAHSs, PCBs,
and arsenic) were detected during the R1 in shallow groundwater directly below the Rod Mill Area Closed
Landfill at concentrations exceeding the preliminary cleanup levels. Arsenic and copper were detected in
the shallow groundwater at concentrations above the preliminary cleanup levels in groundwater
downgradient of the landfill during previous investigations, but were not detected at concentrations above
the preliminary cleanup levels in groundwater downgradient of the landfill during the RI. The waste
material in the landfill has only slightly impacted groundwater in the intermediate water-bearing zone
directly below the landfill; only total and dissolved arsenic were detected during the RI at concentrations
above the preliminary cleanup level. Although total arsenic was detected at a concentration slightly
above the preliminary cleanup level in one downgradient well, the concentration of dissolved arsenic was
less than the preliminary cleanup level in all three downgradient wells. Waste removal and associated
soil excavation in the Closed Landfill will remove the potential sources of contamination to the
groundwater aquifers and further reduce concentrations of constituents in groundwater. For this reason,
groundwater cleanup actions have been determined to be unnecessary and cleanup action alternatives will
focus solely on the Rod Mill Area Closed Landfill waste material and associated soil. However,
groundwater monitoring will be considered in the assembly and evaluation of the soil cleanup action

alternatives.

9.1.3 FORMER LOG YARD AREA

As discussed in Sections 2.4 and 7.3, wood waste and slag was removed and the Former Log
Yard Area was capped with approximately 4 to 8 ft of clean soil fill material; these previous soil cleanup
and filling activities were conducted with Ecology’s concurrence. The capped area is shown on Figure
33. Below any remaining residual slag, fill materials consisting of poorly graded sand and dense gravel
with sand and silt are present. While there were concentrations of copper and zinc in soil at
concentrations exceeding the preliminary cleanup levels for the protection of groundwater, the
concentrations do not exceed preliminary cleanup levels protective of direct contact, and concentrations
of these metals in groundwater are below preliminary cleanup levels. Concentrations of arsenic in soil
samples collected prior to waste removal and capping of the area exceed preliminary cleanup levels. This
soil, if still present, has been capped. Results from downgradient wells indicate that arsenic in
groundwater is not migrating offsite at concentrations above the preliminary screening levels except
possibly at the northwest corner of the Site where groundwater is likely to be impacted by arsenic from
the adjacent OFA/Pennwalt site. This demonstrates that residual concentrations of COCs in soil are

protective of groundwater and, therefore, are protective of human health and the environment.
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Because wood waste and slag was previously removed and the current clean soil cap over the
Former Log Yard Area is adequately protective, no soil requiring remedial action remains at the Former
Log Yard Area. Groundwater cleanup actions have been determined to be unnecessary at this time and

the cleanup action for the Former Log Yard Area will focus solely on groundwater monitoring.

9.1.4 DESIGNATION OF POINT OF COMPLIANCE

As discussed in Section 5.2, the point of compliance is the point or points where the cleanup
levels must be attained. The point of compliance where soil cleanup levels protective of direct human
contact must be attained is throughout the site from the ground surface to 15 ft BGS. The 15 ft BGS point
of compliance for soil is not expected to impact or limit the scope of the remedial actions selected for the
three cleanup action areas at the Site.

Because groundwater at the Site is near, and discharges to, marine water, and is unsuitable as a
drinking water source, the proposed conditional point of compliance for groundwater for protection of

surface water quality is the Site boundary.

9.2 REMEDIAL ACTION OBJECTIVES

Remedial action objectives (RAOs) define the goals of the cleanup that must be achieved to
adequately protect human health and the environment. RAOs must address all affected media, and a
cleanup alternative must achieve all RAOs to be considered a viable cleanup action. RAOs can be either
action-specific or media-specific. Action-specific RAOs are based on actions required for environmental
protection that are not intended to achieve specific chemical criteria. Media-specific RAOs incorporate
the preliminary cleanup levels developed in Tables 2 and 3. Based on the characterization of Site
conditions presented in Section 7.0 and the preliminary cleanup levels developed in Section 5.0 and
presented in Tables 2 and 3, the action-specific and media-specific RAOs identified for the three cleanup
action areas at the Site consist of:

e RAO-1: Prevent direct human contact with soil containing contaminants from the Site at
concentrations greater than the direct contact preliminary soil cleanup levels. RAO-1 applies
to the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area.

e RAO-2: Prevent groundwater containing contaminants from the Site at concentrations
greater than the preliminary groundwater cleanup levels from migrating offsite. RAO-2 is
applicable at the conditional point of compliance at the Site boundary.

Each of these RAOs can be achieved by preventing exposure to the contaminated media through
containment and monitoring, or through treatment or removal of the contaminated media (soil or
groundwater). Each of the cleanup action alternatives described in Section 9.5 achieves these two RAOs

and meets all of the MTCA threshold requirements (described in Section 9.6); each alternative is,
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therefore, a viable cleanup alternative under MTCA. The degree to which each cleanup action alternative
meets the threshold requirements and other requirements listed in WAC 173-340-360(2) will be
determined by applying the specific evaluation criteria identified in the MTCA (Section 9.6).

9.3 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

In accordance with MTCA, all cleanup actions conducted under MTCA must comply with
applicable state and federal laws [WAC 173-340-710(1)]. MTCA defines applicable state and federal
laws to include legally applicable requirements and those requirements that are relevant and appropriate.
Collectively, these requirements are referred to as applicable or relevant and appropriate requirements
(ARARSs). This section provides a brief overview of potential ARARs for the cleanup of the SPL Area,
Rod Mill Area Closed Landfill, and Former Log Yard Area. The primary ARAR is the MTCA cleanup
regulation (Chapter 173-340 WAC), especially with respect to the development of cleanup standards and
procedures for development and implementation of a cleanup under MTCA. The other primary ARARs
that may be applicable to the cleanup action include the following:

e Washington Water Pollution Control Act and the following implementing regulations: Water
Quiality Standards for Surface Waters (Chapter 173-201A WAC). These regulations establish
water quality standards for surface waters of the State of Washington consistent with public
health and the propagation and protection of fish, shellfish, and wildlife. These standards are
used in the development of groundwater cleanup levels for the Site.

e Washington Hazardous Waste Management Act (Chapter 70.105 RCW) and its implementing
regulations: Dangerous Waste Regulations (Chapter 173-303 WAC). These regulations
establish a comprehensive statewide framework for the planning, regulation, control, and
management of dangerous waste. The regulations designate those solid wastes that are
dangerous or extremely hazardous to human health and the environment. The management
of excavated contaminated soil from the Site would be conducted in accordance with these
regulations to the extent that any dangerous wastes are discovered or generated during the
cleanup action.

e Washington Solid Waste Management Act (Chapter 70.95 RCW) and its implementing
regulations: Criteria for Municipal Solid Waste Landfills (Chapter 173-351 WAC). These
regulations establish a comprehensive statewide program for solid waste management
including proper handling and disposal. The management of excavated contaminated soil
from the Site would be conducted in accordance with these regulations to the extent that this
soil could be managed as solid waste instead of dangerous waste.

o Hazardous Waste Operations (Chapter 296-843 WAC). Establishes safety requirements for
workers conducting investigation and cleanup operations at sites containing hazardous
materials. These requirements would be applicable to onsite cleanup activities and would be
addressed in a site health and safety plan prepared specifically for these activities.

e Federal Clean Water Act National Pollutant Discharge Elimination System (NPDES) Permit
and State Construction Stormwater General Permit. Construction activities that disturb one
or more acres of land typically need to obtain an NPDES Construction Stormwater General
Permit from Ecology. A substantive requirement would be to prepare a stormwater pollution
prevention plan (SWPPP) prior to the earthwork activities. The SWPPP would document
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planned procedures designed to prevent stormwater pollution by controlling erosion of
exposed soil and by containing soil stockpiles and other materials that could contribute
pollutants to stormwater.

o Tacoma Municipal Code (TMC). Excavation, grading, clearing, paving, and construction of
retaining walls and vaults are regulated by the City of Tacoma (City). The City Grading
Ordinance and TMC 2.02.370 identify a number of standards and requirements for obtaining
a grading permit. The City provides an application and plan submittal checklist for
excavation, grading, clearing and paving activities.

The federal Resource Conservation and Recovery Act (RCRA) addresses the generation,
handling, and disposal 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 Ecology under the State’s Dangerous Waste
Regulations, Chapter 173-303 WAC.

RCRA, through Land Disposal Restrictions (LDRs) in 40 CFR Part 268, restricts the land
disposal of hazardous waste by establishing minimum treatment standards. If the waste would be
determined to be a federal hazardous waste, then the waste must be evaluated to determine if it meets (or
can be treated to meet) current land disposal restrictions, prior to selection of offsite disposal facilities.
SPL is a KO088-listed hazardous waste under federal hazardous waste regulations and Washington

Dangerous Waste Regulations; therefore, disposal of media containing SPL is also restricted.

94 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

Potential general response actions and remedial technologies were identified based upon the
known Site conditions, media impacted, contaminant types, and best professional judgment of applicable
remedial technologies. The identified remedial technologies are screened in this section of the FS for
each of the three cleanup action areas at the Site on the basis of effectiveness, implementability, and cost.
Remedial technologies not screened out are included in cleanup action alternatives and are further

evaluated in the next section.

9.4.1 INSTITUTIONAL CONTROLS

Institutional controls are legal or administrative measures to restrict or prohibit activities that
could result in exposure to contaminants that are above acceptable health risk levels or interfere with the
integrity of a cleanup action. Institutional controls are commonly used at sites where contaminant

residues are expected to remain above cleanup levels for an extended period of time. An environmental
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covenant is a common type of institutional control that restricts the use of a property and is binding for all
current and future owners of the property. Another common institutional control is a local ordinance or
state regulation that limits installation of groundwater wells or requires special permits before excavation
or drilling in contaminated soil. Requirements for long-term monitoring (e.g., periodic groundwater
monitoring or inspections of engineering controls) are another form of institutional control and can be
used to verify that protection of human health and the environment is maintained.

Institutional controls would not likely be an acceptable cleanup action alternative on their own
because they are considered unlikely to achieve the Site RAOs without additional engineering controls.
However, restrictive covenants are effective and implementable in combination with engineering and
other institutional controls where the covenant requires maintenance of the protective barriers that keep
human and ecological receptors from contacting contaminated soil. If contaminated soil is left in place at
a depth less than 15 ft BGS, then an environmental covenant could be employed to require special
procedures for future subsurface work. Institutional controls would require long-term monitoring to
ensure that Site conditions remain as required to achieve the RAOs. Institutional controls are retained for

further evaluation for each of the three cleanup action areas.

9.4.2 CONTAINMENT

Containment as a general response action typically involves an engineered control that can be
designed to keep contaminated media from migrating offsite, prevent human or ecological contact with
the contaminated media, and/or prevent the leaching of contaminants into groundwater or surface water.
A cap is the most common containment method for contaminated soil. Other technologies such as
solidification (e.g., mixing contaminated soil with cementatious materials to prevent contact and leaching)
might be employed where it would be difficult to maintain a cap over the long term or where it might be
deemed to be a better long-term solution. A cleanup action alternative that employs a cap typically
includes institutional controls that would provide long-term monitoring of the cap condition and would
require that any necessary maintenance or repairs of the cap be conducted.

Capping would consist of placing a layer, or multiple layers, of material between areas of likely
human contact and the contaminated material. If the cap is made of or contains an impermeable material,
then it would act to prevent infiltration of precipitation that could contact the waste and contaminated soil
and contribute to further leaching of contaminants to groundwater. Because the current level of leaching
from waste materials and from impacted soil in each of the three cleanup action areas has been
determined to not exceed preliminary cleanup levels that are protective of migration to marine surface
water in downgradient groundwater, the utilization of an impermeable material or layer (e.g., a

geomembrane) could be employed, but would not be necessary to protect groundwater quality. The use
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of an impermeable layer would require that additional drainage features be incorporated into the cap
design. The primary benefit of a cap would be to achieve the RAO of preventing human contact with the
soil and waste materials that exceed preliminary cleanup levels in the three cleanup action areas.

The installation of a cap is considered to be an effective cleanup action technology in that it
achieves the RAOs. However, the fact that a cap requires long-term institutional controls and monitoring
needs to be considered. A cap could be easily implemented, as there is good availability of necessary
materials for the cap, and there are local, qualified contractors who would be able to install the cap. The
cap would require a moderate capital cost, and a continued low to moderate cost for periodic cap
inspection and repair. Because of its effectiveness related to the RAOs, its ability to be implemented at
each of the three cleanup action areas, and its reasonable projected costs, capping is retained for further
evaluation. However, placement of a cap at the existing ground surface at the SPL Area and the Rod Mill
Area Closed Landfill would result in final surface grades that are too high to be compatible with future
road/rail/infrastructure development that will likely occur. Therefore, surficial capping alternatives are

not retained for further evaluation, but partial excavation and capping is retained for further evaluation.

9.4.3 REMOVAL (EXCAVATION AND OFFSITE DISPOSAL)

Removal by excavation and offsite disposal is considered to be an effective technology to
permanently eliminate the risk of exposure to contaminants with concentrations exceeding the preliminary
cleanup levels. Excavation is implementable at each of the three cleanup action areas, which are mostly
open and generally accessible.

Excavation would consist of excavating waste material and associated contaminated soil and
transporting the material to appropriately permitted disposal facilities. Excavation would prevent human
contact with wastes and associated contaminated soil and prevent leaching of contaminants from the
waste material to groundwater by removing the waste material.

Excavation is considered to be very effective as it completely removes waste material and
contaminated soil from the Site and places it at a secure disposal facility. Excavation would be readily
implementable within the cleanup action areas, as there is a good availability of local qualified
contractors, and both offsite solid waste (Subtitle D) and hazardous waste (Subtitle C) disposal facilities
are available. While excavation can have a high initial (capital) cost, it eliminates the future annual effort
and expense associated with engineering and institutional controls. Because of its effectiveness in
achieving the RAOs, its ability to be implemented at each of the three cleanup action areas, and the
potential elimination of long-term environmental management and associated costs, excavation is retained

for further evaluation.
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9.44 TREATMENT

General response actions for onsite treatment of soil can include biological treatment, soil vapor
extraction, and thermal treatment. Onsite treatment of the contaminants of concern at this Site is not
expected to be effective, as discussed below.

Biological treatment is employed at some sites to enhance conditions so that micro-organisms in
soil can break down the contaminants of concern. However, the compounds of concern present in the
waste and contaminated soil are not readily degraded biologically and there are no known case studies
regarding a biological treatment process for waste or soil that was shown to be successful at remediation
of both of these types of compounds.

Soil vapor extraction, sometimes in conjunction with thermal treatment, can be employed for
contaminants that can be volatilized and then recovered in the vapor phase. However, the contaminants at
the Site are not readily volatile. Even under elevated temperatures using a thermal treatment technology
such as soil heating, the contaminants of concern at the Site are not adequately volatile to allow
significant removal.

Because of the lack of effectiveness, onsite soil treatment technologies are not retained for further

evaluation.

9.5 DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

This section develops the cleanup action alternatives for the three cleanup action areas:

e SPL Area

o Rod Mill Area Closed Landfill

e Former Log Yard Area.

Cleanup action alternatives are developed independently for each area and, as such, one preferred
alternative will be selected for each area. The alternatives developed for each cleanup action area
represent an appropriate range of potentially applicable cleanup actions based on technical and economic
considerations, Ecology’s guidance on the preparation of a FS, and the RAOs for the Site. An evaluation
and comparison of these alternatives is presented in Section 9.6.

A “no action” alternative was considered in the FS for each cleanup action area as a basis for
comparison to other cleanup action alternatives. The “no action” alternative for each of the three cleanup
action areas (the SPL Area, the Rod Mill Area Closed Landfill, and the Former Log Yard Area) would
include leaving the existing materials in place in each cleanup action area, leaving groundwater untreated
(through not removing the source of contamination), and taking no additional action to achieve the RAOs
established for the Site. The “no action” alternative provides no assurance that the RAOs would be

achieved and, therefore, the “no action” alternative is not considered to be adequately protective of human
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health and the environment. Because the “no action” alternative would not satisfy the RAQOs in any of the

three cleanup action areas, the “no action” alternative is removed from further consideration.

9.5.1 SPL AREA
The following Alternatives were developed and evaluated for the SPL Area:
e Alternative 1: SPL Area Partial Excavation, Capping, and Groundwater Monitoring
e Alternative 2;: SPL Area Excavation and Groundwater Monitoring.
These alternatives are described in detail in Section 9.5.1.1 and 9.5.1.2 below, and are evaluated

and compared against each other in Section 9.6.1.

9.5.1.1 Alternative 1: SPL Area Partial Excavation, Capping, and Groundwater Monitoring

The SPL Area partial excavation and capping alternative would involve excavation and offsite
disposal of the SPL zone material down to approximately Elevation 15 ft within areas A, B, and C of the
SPL Cleanup Action Area (see Figure 31), followed by placement of an engineered cap over the
remaining SPL zone material and underlying contaminated soil to achieve the RAO of preventing human
contact. It is assumed that the final surface of the capped area would be approximately Elevation 17 ft to
provide a subgrade elevation consistent with future road/rail/infrastructure development over the area.

SPL is a K088-listed hazardous waste under federal hazardous waste regulations and Washington
Dangerous Waste Regulations. The SPL zone material and associated contaminated soil in the SPL area
is remediation waste under RCRA. Ecology has stated they will approve the SPL zone material in the
SPL Area to be corrective action management unit (CAMU)-eligible remediation waste and will specify
treatment levels that the SPL zone material must meet before it can be disposed at a Subtitle C hazardous
waste landfill. Ecology has additionally stated they will approve a contained-in determination for soil,
other than the SPL zone material, that meets specified concentration limits; soil that meets these limits
may be disposed at a Subtitle D solid waste landfill.

Design consideration would be given to limiting infiltration within the capped SPL Area and
meeting certain guidelines for capping municipal solid waste landfills (Chapter 173-351 WAC) and
RCRA land disposal facilities (40 CFR 264.310(a). Therefore, for this FS evaluation and cost estimation
purposes, Alternative 1 would include a multi-layer cap that includes, from bottom to top, a reworked and
regraded subgrade, a clean soil leveling layer, a composite liner system consisting of geosynthetic clay
liner overlain by a geomembrane, a geocomposite drainage layer, and an approximately 18-inch thick
surface layer of crushed rock. The geocomposite layer would provide both protection of the
geomembrane layer from puncture and allow for drainage of infiltrating stormwater to a perimeter

stormwater collection and conveyance system. The crushed rock layer would secure the cap materials
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over the SPL zone material and provide a suitable surface for truck traffic and subsequent construction of
future road/rail/infrastructure over the capped area. The configuration and material requirements for the
cap would be presented in the Interim Action Work Plan. There is not an adequate amount of organic
material subject to anaerobic degradation that would require use of an active methane recovery or even a
passive venting system.

Institutional controls would be an important component of Alternative 1 and would include an
environmental covenant that would place restrictions on any future excavation work within the capped
portion of the SPL Area. An excavation procedures work plan would be prepared that would provide
specific detail about how any future utility installation or other subgrade work would need to be
performed. The work plan would include a default health and safety plan for contractors to adopt and
modify for their work. The work plan would also include SPL zone material and soil management
procedures for any material excavated from beneath the cap, and procedures for cap repair. The
institutional controls would also include a requirement for periodic (e.g., annual) inspection of the cap
with cap repair to be conducted, as necessary, if damage is sustained from Site industrial activity or
natural events, and would restrict future SPL Area use to industrial.

Because Alternative 1 would involve the long-term onsite containment of waste material,
groundwater monitoring would be a component of this remedy as is required for monitoring of solid
waste landfills (Chapter 173-351 WAC). However, because there has been extensive historical Site
groundwater monitoring and the results have shown no significant leaching or offsite migration of
impacted groundwater to cause violation of marine surface water quality standards, long-term
groundwater quality monitoring conducted as part of this cleanup action alternative would be limited. It
is assumed for this capping alternative that three groundwater monitoring events would be conducted at
one shallow monitoring well at the downgradient Site boundary during the first 5 years following
installation of the SPL Area cap (Year 1, Year 2, and Year 5). The groundwater monitoring would be
conducted to confirm that cleanup action earthwork does not cause a significant increase in leaching of
contaminants from the buried SPL zone material. Additional groundwater monitoring events would then
be conducted every 5years until groundwater concentrations indicate that there is no threat to
downgradient marine surface water quality.

Other long-term costs associated with Alternative 1 (in addition to those for periodic cap
inspection and repair and groundwater monitoring) would include the increased cost to perform future
subsurface utility installation or other subsurface construction due to added health and safety practices,
waste and contaminated soil management, and cap repair. For example, there could be significant surface
and subsurface construction at certain areas with significant added cost to that project in dealing with a

capped SPL Area as compared to redevelopment with the SPL zone material and underlying contaminated
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soil having been removed. However, the actual future costs associated with site redevelopment work and
cap repair are unknown, could be highly variable from year to year, and would likely be borne by the
redevelopment project. Therefore, those speculative future redevelopment costs are excluded from the
Alternative 1 cost estimate.

Excluding environmental costs associated with any future substantial redevelopment projects, it
was assumed for FS cost estimating purposes that, on average, each year approximately 2 percent of the
capped SPL Area would be impacted (e.g., from subsurface utility work, equipment traffic or other
ongoing industrial operations, natural events, etc.), and the average annual cost for the repair/replacement
of those impacted sections of the cap would be roughly equivalent to 2 percent of the capital cost of the
cap installation.

The specific items that are currently expected to be included in Alternative 1 are listed in Table F-
1 in Appendix F, along with their estimated costs. As shown in Table 19, the total estimated present
worth cost of the partial excavation and capping alternative, including contingency, is approximately
$3,470,000. This is a FS level estimate and actual costs may be as much as 30 percent less or 50 percent
greater than the FS estimate. The cost estimate assumes that the cleanup action is conducted during the
summer construction season when the groundwater level is at or near its seasonal low; additional costs
would be associated with cleanup actions conducted at times of the year when groundwater levels are
higher.

It is anticipated that the SPL zone material partially excavated under this alternative would be
disposed at the Waste Management Subtitle C landfill facility in Arlington, Oregon (or equivalent), and
that contaminated soil other than the SPL zone material would be disposed at the LRI Subtitle D solid

waste landfill located in Graham, Washington (or equivalent).

9.5.1.2 Alternative 2: SPL Area Excavation and Groundwater Monitoring

The excavation alternative, Alternative 2, would involve excavation and removal of the SPL zone
material and soil located within up to 6 inches of the bottom of the SPL zone material within areas A, B,
and C of the SPL Area. Additional soil located beneath the SPL zone material with concentrations above
preliminary cleanup levels will also be excavated. The excavated areas would be backfilled to grade with
clean material suitable for placement as structural fill; the Port possesses a stockpile of clean soil west of
the SPL Area that would be used for this purpose. The clean fill material would likely be placed and
compacted in 6-inch lifts to match pre-existing grades, and sloped to promote stormwater drainage.
Specific procedures for excavation and backfill would be presented in the Interim Action Work Plan.

SPL is a K088-listed hazardous waste under federal hazardous waste regulations and Washington

Dangerous Waste Regulations. The SPL zone material and associated contaminated soil in the SPL area
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is remediation waste under RCRA. Ecology has stated they will approve the SPL zone material in the
SPL Area to be CAMU-eligible remediation waste and will specify treatment levels that the SPL zone
material must meet before it can be disposed at a Subtitle C hazardous waste landfill. Ecology has
additionally stated they will approve a contained-in determination for soil, other than the SPL zone
material, that meets specified concentration limits; soil that meets these limits may be disposed at a
Subtitle D solid waste landfill.

Because the SPL zone material and soil exceeding preliminary cleanup levels would be removed
from the Site under Alternative 2, there would be no need for institutional controls following the remedial
construction other than a restriction limiting SPL Area use to industrial. Because excavation of the SPL
zone material and overlying and underlying contaminated soil will eliminate the source of contaminants
to groundwater, it is anticipated that contaminant concentrations in groundwater will decrease following
excavation activities. It is assumed that four quarters of groundwater monitoring will be conducted at one
shallow downgradient groundwater monitoring well (MW-C) following cleanup activities to confirm that
groundwater samples continue to meet the preliminary cleanup levels and concentrations of contaminants
in groundwater are not migrating from the SPL cleanup area. If contaminants in groundwater samples do
not meet the preliminary cleanup levels following four quarters of sampling, additional remedial actions
including additional monitoring will be evaluated.

The specific items that are currently expected to be included in Alternative 2 are listed in Table F-
2 in Appendix F, along with their estimated costs. As shown in Table 19, the total estimated present
worth cost of the excavation alternative, including contingency, is approximately $3,730,000. This is a
FS level estimate and actual costs may be as much as 30 percent less or 50 percent greater than the FS
estimate. The cost estimate assumes that the cleanup action is conducted during the summer construction
season when the groundwater level is at or near its seasonal low; additional costs would be associated
with cleanup actions conducted at times of the year when groundwater levels are higher.

It is anticipated that the SPL zone material would be disposed at the Waste Management
Subtitle C landfill facility in Arlington, Oregon (or equivalent), and that contaminated soil other than the
SPL zone material would be disposed at the LRI Subtitle D solid waste landfill located in Graham,

Washington (or equivalent).

9.5.2 RoD MiLL AREA CLOSED LANDFILL
The following Alternatives were developed and evaluated for the Rod Mill Closed Landfill Area:

o Alternative 1. Closed Landfill Area Partial Excavation and Capping, and Groundwater
Monitoring

e Alternative 2: Closed Landfill Area Excavation and Groundwater Monitoring.

8/22/12 P:\118\032\020\FileRm\R\RI-FS\Final\082212 Final_Kaiser RI-FS_Rpt.docx LANDAU ASSOCIATES

9-13



These alternatives are described in detail in Section 9.5.2.1 and 9.5.2.2 below, and are evaluated

and compared against each other in Section 9.6.2.

9.5.2.1 Alternative 1: Closed Landfill Partial Excavation. Capping, and Groundwater Monitoring

The Closed Landfill partial excavation and capping alternative would involve excavation and
offsite disposal of the waste material and impacted soil down to approximately Elevation 15 ft within the
Closed Landfill Cleanup Area (see Figure 32), followed by placement of an engineered cap over the
remaining waste material and impacted soil to achieve the RAO of preventing human contact with soil
and groundwater, and limiting migration of contaminated groundwater to downgradient locations. It is
assumed that the final surface of the capped area would be approximately Elevation 17 ft to provide a
subgrade elevation consistent with future road/rail/infrastructure development over the area.

Design consideration would be given to limiting infiltration within the capped Closed Landfill
Area and meeting certain guidelines for capping municipal solid waste landfills (Chapter 173-351 WAC).
For this FS evaluation and cost estimation purposes, Alternative 1 would include a multi-layer cap that
includes, from bottom to top, a reworked and regraded subgrade, a clean soil leveling layer, a composite
liner system consisting of geosynthetic clay liner overlain by a geomembrane, a geocomposite drainage
layer, and an approximately 18-inch thick surface layer of crushed rock. The geocomposite layer would
provide both protection of the geomembrane layer from puncture and allow for drainage of infiltrating
stormwater to a perimeter stormwater collection and conveyance system. The crushed rock layer would
secure the cap materials over the waste material and provide a suitable surface for truck traffic and
subsequent construction of future road/rail/infrastructure over the capped area. It is estimated that the
amount of organic material subject to anaerobic degradation is not large enough to require the use of an
active methane recovery or even a passive venting system. The configuration and material requirements
for the cap would be presented in the Interim Action Work Plan.

Institutional controls would be an important component of Alternative 1 and would include an
environmental covenant that would place restrictions on any future excavation work within the capped
Rod Mill Area Closed Landfill. An excavation procedures work plan would be prepared that would
provide specific detail about how any future utility installation or other subgrade work would need to be
performed. The excavation procedures work plan would include a default health and safety plan for
contractors to adopt and modify for their work. The work plan would also include waste management
procedures for material excavated from beneath the cap, and procedures for cap repair. The institutional
controls would also include a requirement for periodic (e.g., annual) inspection of the cap with cap repair
to be conducted, as necessary, if damage is sustained from site industrial activity or from extreme weather

events, and would restrict future landfill area use to industrial.
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Because Alternative 1 would involve the long-term onsite containment of waste material,
groundwater monitoring is a component of this remedy. Alternative 1 would leave the lower portion of
the waste and impacted soil remaining in place below the water table where it could continue to leach to
groundwater. As discussed in Section 3.2, contaminants were detected above preliminary cleanup levels
in groundwater at and below the closed landfill, although no contaminants of significant concern were
detected downgradient of the closed landfill, suggesting contamination is not migrating offsite. It is
assumed for this partial excavation and capping alternative that three groundwater monitoring events
would be conducted at two downgradient monitoring wells during the first 5 years following installation
of the Closed Landfill cap (Year 1, Year 2, and Year 5). The groundwater monitoring would be
conducted to confirm that cleanup action earthwork does not cause a significant increase in leaching of
contaminants from the buried landfill material. Additional groundwater monitoring events would then be
conducted every 5 years until groundwater concentrations indicate that there is no threat to downgradient
marine surface water quality.

Other long-term costs associated with Alternative 1 (in addition to those for periodic cap
inspection and repair and groundwater monitoring) would include the increased cost to perform future
subsurface utility installation or other subsurface construction due to added health and safety practices,
waste and contaminated soil management, and cap repair. For example, there could be significant surface
and subsurface construction at certain areas with significant added cost to that project in dealing with a
capped Closed Landfill area as compared to redevelopment with the landfill waste material having been
removed. However, the actual future costs associated with site redevelopment work and cap repair are
unknown, could be highly variable from year to year, and would likely be borne by the redevelopment
project. Therefore, those speculative future redevelopment costs are excluded from the Alternative 1 cost
estimate.

Excluding environmental costs associated with any future substantial redevelopment projects, it is
assumed for FS cost estimating purposes that, on average, each year approximately 2 percent of the
capped Closed Landfill area would be impacted (e.g., from subsurface utility work, equipment traffic,
other ongoing industrial operations, or natural events), and the average annual cost for the
repair/replacement of those impacted sections of the cap would be roughly equivalent to 2 percent of the
capital cost of the cap installation.

The specific items that are currently expected to be included in Alternative 1 are listed in Table F-
3 in Appendix F, along with their estimated costs. As shown in Table 19, the total estimated present
worth cost of the partial excavation and capping alternative, including capital costs, maintenance, and
contingency, is approximately $1,430,000. This is an FS level estimate and actual cost may be as much

as 30 percent less or 50 percent greater than the FS estimate. The cost estimate assumes that the cleanup
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action is conducted during the summer construction season when the groundwater level is at or near its
seasonal low; additional costs would be associated with cleanup actions conducted at times of the year
when groundwater levels are higher.

It is anticipated that the Rod Mill Area Closed Landfill waste material and impacted soil partially
excavated under this alternative would be disposed at the LRI Subtitle D solid waste landfill located in

Graham, Washington (or equivalent).

9.5.2.2 Alternative 2: Closed Landfill Excavation and Groundwater Monitoring

The excavation alternative, Alternative 2, would involve excavation and removal of the Rod Mill
Area Closed Landfill waste material and associated soil located above or within up to 1 ft of the bottom of
the waste material. Because the soil and landfill material is not considered dangerous waste, the
excavated material would be sent to a Subtitle D solid waste landfill for disposal. Alternative 2 would
involve excavation down to approximately Elevation 11.5 ft and would include excavation of material in
the saturated zone (i.e., beneath the groundwater level at about Elevation 13.5 ft). Dewatering of the
excavation area could be performed to provide more stable soil conditions during excavation and
backfilling activities; such dewatering would be limited to use of sump pumps placed within the
excavation that discharged extracted water to appropriate storage, treatment, and disposal facilities.
Alternatively, if dewatering is not performed, the saturated material would be excavated and placed in a
temporary stockpile within the excavation where the excess water would be allowed to drain from the
material prior to it being loaded onto trucks for offsite transport to the landfill. The excavated area would
be partially backfilled with coarse aggregate suitable for placement below the water table, and then
backfilled to grade with clean material suitable for placement as structural fill. The clean fill material
would likely be placed and compacted in 6-inch lifts, backfilled to match the pre-existing grade, and
sloped to promote stormwater drainage. Specific procedures for excavation and backfill would be
presented in the Interim Action Work Plan.

Because the Rod Mill waste and soil exceeding preliminary cleanup levels would be removed
under Alternative 2, there would be no need for institutional controls following the remedial construction
other than a restriction limiting the Rod Mill Area Closed Landfill use to industrial. Because excavation
of the Closed Landfill waste and associated contaminated soil will eliminate the source of contaminants to
groundwater, it is anticipated that contaminant concentrations in groundwater will decrease following
excavation activities. It is assumed that four quarters of groundwater monitoring will be conducted at two
shallow downgradient groundwater monitoring wells following cleanup activities to confirm that

groundwater samples continue to meet the preliminary cleanup levels. If contaminants in groundwater
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samples do not meet the preliminary cleanup levels following four quarters of sampling, additional
remedial actions including additional monitoring will be evaluated.

The specific items that are currently expected to be included in Rod Mill Area Closed Landfill
excavation alternative are listed in Table F-4 in Appendix F, along with their estimated costs. As shown
in Table 19, the total estimated cost of the excavation alternative is approximately $1,440,000. This is a
FS level estimate and actual cost may be as much as 30 percent less or 50 percent greater than the FS
estimate. The cost estimate assumes that the cleanup action is conducted during the summer construction
season when the groundwater level is at or near its seasonal low; additional costs would be associated
with cleanup actions conducted at times of the year when groundwater levels are higher.

It is anticipated that the materials excavated from the Rod Mill Area Closed Landfill under this
alternative would be disposed at the LRI Subtitle D solid waste landfill located in Graham, Washington

(or equivalent).

9.5.3 FORMER LOG YARD AREA

Other than the “no action” alternative described in Section 9.5, only one Alternative is presented
for the Former Log Yard Area (removal of the existing clean soil cap to excavate any minor amount of
residual slag material is not considered necessary or practicable). The cleanup action alternative utilizes
the protection provided by the previous soil cleanup and the existing clean soil cap placed over the entire
area. Soil data indicates that the in-place soil beneath the Former Log Yard Area cap is protective of
groundwater, and the existing cap achieves the RAO for direct contact. Therefore, no further remedy for
the Former Log Yard Area is evaluated in this FS. This alternative is evaluated against the MTCA
threshold requirements in Section 9.6.3 below.

Institutional controls and groundwater monitoring would be implemented as part of the Former
Log Yard Area cap cleanup action. Institutional controls would include an environmental covenant that
would place restrictions on any future excavation work within the capped Former Log Yard Area. An
excavation procedures work plan would be prepared that would provide specific detail about how any
future utility installation or other subgrade work would need to be performed. The institutional controls
would also include a requirement for periodic (e.g., annual) inspection of the cap with cap repair to be
conducted, as necessary, if damage is sustained from site industrial activity or natural events, and would
restrict future Log Yard Area use to industrial.

Groundwater monitoring would be implemented at the downgradient monitoring wells to
demonstrate that contamination from the Log Yard Area is not migrating offsite. It is assumed that three
groundwater monitoring events would be conducted at three downgradient monitoring wells during the

first 5 years following the approval of the CAP (Year 1, Year 2, and Year 3). Additional groundwater
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monitoring events would then be conducted in Year 5 and every 5 years as long as groundwater
concentrations continue to indicate that there is no threat to downgradient marine surface water quality.
Because the cap is already in place over the Former Log Yard Area, the overall cost for
implementation of the cleanup action in this cleanup action area is limited. The estimated costs for
groundwater monitoring are shown in Table F-5 in Appendix F. As detailed in Table 19, the total
estimated cost of the Former Log Yard Area cap alternative is approximately $80,000. This is a FS level

estimate and actual cost may be as much as 30 percent less or 50 percent greater than the FS estimate.

9.6 DETAILED ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

MTCA requires that cleanup alternatives be compared to a number of criteria to evaluate the
adequacy of each alternative in achieving the intent of the regulations, and as a basis for comparing the
relative merits of the developed cleanup action alternatives. Consistent with MTCA, the alternatives for
each of the three cleanup action areas were evaluated with respect to compliance with threshold
requirements, permanence, and restoration timeframe as discussed in the following sections. Public
participation, also a requirement, is discussed below.

As required by MTCA (WAC 173-340-360), the cleanup action alternatives are evaluated and
compared based on the following criteria:

1. Protection of human health and the environment

Compliance with cleanup standards

Compliance with applicable state and federal laws

2

3

4. Provision for compliance monitoring

5. Use of permanent solutions to the maximum extent practicable

6. Provision for a reasonable restoration time frame

7. Consideration of public concerns.

The first four criteria are considered threshold requirements, which must be attained by all
alternatives. The fifth, sixth, and seventh criteria must also be achieved; however, individual alternatives
may attain differing levels of permanence, restoration timeframes, and consideration of public concerns.

Each of the cleanup action alternatives described in Section 9.5 for the three cleanup action areas
achieves the RAOs identified for Site cleanup, and meet the MTCA threshold requirements (described

above); each alternative is, therefore, a viable cleanup alternative under MTCA.

9.6.1 SPL AREA
This section presents a detailed evaluation of the cleanup action alternatives relative to each of

the MTCA criteria listed above. Order-of-magnitude cost estimates, including capital, annual operation
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and maintenance, and present worth costs are presented in Table F-1 and Table F-2 in Appendix F (there
are no costs associated with the “no action” alternative). Present worth cost is the cost of the alternative
in today’s dollars, including the engineering and capital construction costs and the monitoring and

maintenance costs for the duration of the cleanup action.

9.6.1.1 Protection of Human Health and the Environment

Alternative 1 would be protective of human health and the environment through partial
excavation and construction of an engineered cap over the areas of SPL zone material and underlying
contaminated soil, which would restrict human contact. Alternative 1 would maintain protection of
human health through the proper implementation of institutional controls, including the development of
an excavation work plan for the SPL Area and a long-term requirement for cap inspection and
maintenance/repair, as needed. As described in Section 5.1.2.1, the SPL Area meets the requirements for
an exclusion from a terrestrial ecological evaluation.

Alternative 2 would be protective by removing the SPL zone material and underlying
contaminated soil with concentrations above preliminary cleanup levels. Alternative 2 would be
completed in a short timeframe and would not require use of institutional controls or long-term
monitoring and maintenance.

Alternatives 1 and 2 are both considered to meet the threshold for providing adequate protection
of human health and the environment. However, because Alternative 1 relies on properly established
institutional controls and long-term maintenance of the site cap to prevent human contact, it is considered

to have a lower level of protection compared to Alternative 2.

9.6.1.2 Compliance with Cleanup Standards

Alternative 1 would not necessarily reduce the concentrations of contaminants remaining in the
SPL Area, but would comply with applicable cleanup standards by meeting the criteria in WAC 173-340-
740(6)(f) and would achieve RAO-1 of preventing direct human contact with soil above cleanup levels.
Alternative 1 would also achieve RAO-2 to prevent migration of contaminated groundwater beyond the
conditional point of compliance because groundwater downgradient of the SPL Area currently meets the
preliminary cleanup levels.

Alternative 2 would remove the SPL zone material and underlying soil exceeding preliminary
cleanup levels and would, thereby, achieve cleanup standards in a relatively short timeframe.
Alternative 2 would not need to rely on long-term engineering or institutional controls. Alternative 2
would achieve RAO-1 through excavation and removal of SPL zone material and contaminated soil and

would be considered to be more permanent and protective because of contaminated material removal.
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Removal of the SPL zone material and contaminated soil in Alternative 2 would also achieve RAO-2 to
prevent migration of contaminated groundwater beyond the conditional point of compliance.
Both alternatives would achieve RAO-1 of preventing direct human contact with SPL waste

material and soil above preliminary cleanup levels and would achieve applicable cleanup standards.

9.6.1.3 Compliance with Applicable State and Federal Laws
Cleanup Action Alternatives 1 and 2 can each be implemented in accordance with the applicable
state, federal, and local laws. The alternatives are considered to be equal in their ability to comply with

the applicable laws.

9.6.1.4 Provision for Compliance Monitoring
The MTCA definition of compliance monitoring (WAC 173-340-410) includes:

A. Protection monitoring. Confirm that human health and the environment are adequately
protected during construction and the operation and maintenance period of an interim action
or cleanup action as described in the safety and health plan.

B. Performance monitoring. Confirm that the interim action or cleanup action has attained
cleanup standards and, if appropriate, remediation levels. Also confirm interim action or
cleanup action has attained other performance standards such as construction quality control
measurements, and monitoring necessary to demonstrate compliance with a permit or, where
a permit exemption applies, the substantive requirements of other laws.

C. Confirmation monitoring. Confirm the long-term effectiveness of the interim action or
cleanup action, once cleanup standards, and if appropriate, remediation levels or other
performance standards, have been attained.

Alternative 1 would include documentation that the materials and installation of the SPL Area cap
met the minimum established specifications in the Interim Action Work Plan. Confirmation monitoring
would also be conducted as part of Alternative 1 and would likely include an annual inspection of the cap
to identify any damaged areas that require replacement or repair, and long-term groundwater monitoring.
The detailed compliance monitoring procedures would be developed and described in the Interim Action
Work Plan.

Both Alternatives 1 and 2 would include construction monitoring during excavation and material
handling to verify that erosion does not occur, excessive dust is not generated, and that stormwater runoff
is not being impacted by exposed soil. Performance monitoring would include performing visual
observations and physical measurements to verify that the areas of impacted soil are excavated.
Confirmation monitoring under Alternative 2 would include soil sampling of the sidewalls and bottom of
the excavation to verify that the SPL zone material and underlying contaminated soil has been removed

and concentrations of cPAHs and cyanide in remaining soil are below preliminary cleanup levels. Soil
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stockpile sampling would be conducted to confirm that the contaminated soil would meet contained-in
concentration limits for disposal at a solid waste landfill

Adequate protection, performance, and confirmation monitoring could be provided for either
Alternative 1 or 2 to verify the safety and integrity of the remedial action. The two alternatives are

considered equal with respect to allowance for compliance monitoring.

9.6.1.5 Use of Permanent Solutions to the Maximum Extent Practicable
MTCA lists seven criteria to be used to evaluate and compare each cleanup action alternative
when conducting a disproportionate cost analysis to determine whether a cleanup action is permanent to

the maximum extent practicable. These seven criteria are discussed and evaluated below.

1. Protectiveness

This criterion is related to overall protectiveness of human health and the environment and is
already discussed in Section 9.6.1.1. Alternatives 1 and 2 are both adequately protective; however,
because Alternative 1 relies on properly established institutional controls and long-term maintenance of
the cap to prevent human contact with SPL waste and impacted soil remaining in place, it is considered to

have a lower level of protection compared to Alternative 2.

2. Permanent Reduction of Toxicity, Mobility, and Volume of Hazardous Substances

Neither cleanup action alternative would reduce the toxicity or volume of soil through permanent
destruction of contaminants as all treatment technologies were screened out due to low effectiveness or
implementability. However, Alternative 2 would reduce the toxicity and volume of SPL zone material
and impacted soil more than Alternative 1 through additional material excavation and transfer to
permitted offsite disposal facilities.

Alternative 1 would reduce the mobility of contaminants in the SPL zone material and impacted
soil remaining in place through installation of an impermeable geosynthetic cap and by establishing
requirements for institutional controls and periodic inspections. Alternative 2 would reduce the mobility
of contaminants in the SPL zone material and impacted soil by excavating and transferring the material to
properly permitted offsite disposal facilities where its mobility would be restricted.

Alternative 2 is considered to have a slightly higher degree of permanence in that offsite waste
disposal facilities already have established designs and procedures for containment of the waste, whereas
onsite containment at the Site would require development of a site-specific cap design and monitoring

program.
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3. Cleanup Costs
Cleanup cost estimates are presented in Tables F-1 and F-2 in Appendix F and are summarized in
Table 19. Costs presented have a FS level of detail (considered to be -30 percent to +50 percent

accuracy) for relative comparison purposes and should not be relied on for detailed budgeting purposes.

4. Long-Term Effectiveness

The assessment of long-term effectiveness for the cleanup action alternatives is similar to the
evaluation of protection of human health and the environment as discussed in Section 9.6.1.1. As
discussed in that section, the Alternative 1 partial excavation and capping would be expected to be
effective over the long term with adequate institutional controls that would include an environmental
covenant and establishment of excavation, material handling, and cap repair procedures in an excavation
work plan. Alternative 1 would also include a requirement for periodic (e.g., annual) inspection of the
cap with cap repair to be conducted, as necessary, if damage is sustained from industrial activity or
natural events. Additionally, Alternative 1 would include long-term groundwater monitoring, at an
expected interval of once every 5 years (following more frequent monitoring during the first 5 years
following cap installation). Existing groundwater data indicate that there is no threat to downgradient
surface water even without an impermeable cap, but the groundwater monitoring would give added
assurance that site conditions do not change in a way that causes increased leaching of cyanide or cPAHs
from the SPL zone material and impacted soil.

Alternative 2, excavation with offsite disposal, would have long-term effectiveness due to the
removal of SPL zone material and impacted soil from the Site. The SPL zone material and impacted soil
would be sent to and managed over the long term at permitted waste disposal facilities. For the
excavation and offsite disposal alternative, there would be no need for SPL Area institutional controls
other than a restriction limiting use to industrial. Groundwater monitoring would be performed for four
quarters at a downgradient monitoring well location to confirm that contaminated groundwater is not
migrating offsite at concentrations exceeding preliminary cleanup levels.

Under MTCA (WAC 173-340-360), disposal at a permitted waste disposal facility is considered
to have a slightly greater long-term effectiveness relative to containment through onsite engineering

controls (e.g., a cap).

5. Management of Short-Term Risks
Both Alternatives 1 and 2 would involve short-term risks associated with worker handling of SPL
zone material and impacted soil during excavation, and with erosion control and stormwater pollution

prevention during material excavation and handling activities. Alternative 2 is considered to have
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somewhat greater short-term risk compared to Alternative 1 due to its full versus partial excavation of
contaminated materials. However, the short-term risks associated with partial or full excavation can be
managed through dust control measures; appropriate selection and use of personal protective equipment
(e.g., gloves, boots, Tyvek); and appropriate decontamination procedures. In addition, the short-term
risks associated with the potential impact to stormwater can be managed through proper planning, proper

handling and covering of excavated materials, and other erosion and sediment control measures.

6. Technical and Administrative Implementability

Both alternatives are considered to have good administrative implementability in that both
capping and excavation with offsite disposal are remedial technologies that both regulators and the
general public are familiar and comfortable with. Alternatives 1 and 2 also both have good technical
implementability in that capping and excavation are relatively common and simple remedial technologies.
Contractors with hazardous waste operations (HAZWOPER) trained employees are available locally that
have experience both in the installation of site caps and in excavation/disposal of contaminated materials.
Regional permitted disposal facilities for both solid waste (Subtitle D) and hazardous waste (Subtitle C)
are available, such as the LRI solid waste landfill in Graham, Washington and the Waste Management

Subtitle C landfill in Arlington, Oregon.

7. Consideration of Public Concerns

No community concerns regarding the cleanup action alternatives are known. Community
concerns, if any, will be determined through a public process under MTCA, and the extent to which the
alternatives address those concerns will be addressed by Ecology. This process includes concerns from
individuals, community groups, local governments, tribes, federal and state agencies, or any other
organization that may have an interest in or knowledge of the site.

This RI/FS report will be made available to the public by Ecology along with the draft Interim
Action Work Plan for the SPL Area. Ecology will consider public input and incorporate those concerns
with their comments on these documents, to the extent that Ecology deems the comments applicable to
the selection of the cleanup action alternative. Following finalization and Ecology approval of the Interim
Action Work Plan, the Port will design and implement the selected cleanup action and subsequently
prepare an Interim Action Construction Completion Report for Ecology approval. The Port will then

address Ecology’s remaining comments and prepare the final RI/FS report.
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9.6.1.6 Provision for a Reasonable Restoration Timeframe

Alternative 1 or 2 could be implemented relatively quickly. Partial excavation and capping
activities associated with Alternative 1 and excavation activities associated with Alternative 2, including
the necessary planning, could be readily performed following approval by Ecology. As discussed
previously, there are multiple area contractors that are qualified to perform the work of these alternatives
and that could be scheduled to perform the work relatively quickly. An anticipated schedule for planning

and implementing the cleanup action is presented in Section 9.8.

9.6.2 RoOD MiLL AREA CLOSED LANDFILL
This section presents a detailed evaluation of the cleanup action alternatives relative to each of
the MTCA criteria listed above in Section 9.2.

9.6.2.1 Protection of Human Health and the Environment

Alternative 1 would be protective of human health and the environment through partial
excavation and construction of an engineered cap over the Closed Landfill waste and impacted soil, which
would restrict human contact and reduce, but not eliminate, leaching of contaminants into groundwater.
Alternative 1 would leave the lower portion of the waste and impacted soil remaining in place below the
water table where it could continue to leach to groundwater. Alternative 1 would maintain protection of
human health through the implementation of institutional controls, including the development of an
excavation work plan for the Rod Mill Area Closed Landfill, a long-term requirement for cap inspection
and maintenance/repair, as needed, and long-term groundwater monitoring. As described in Section
5.1.2.1, the Rod Mill Area Closed Landfill meets the requirements for an exclusion from a terrestrial
ecological evaluation.

Alternative 2 would be protective of human health and the environment through removal of waste
and contaminated soil with concentrations of COCs above preliminary cleanup levels. Alternative 2
would be completed in a short timeframe and would not require the use of institutional controls;
downgradient groundwater monitoring would track any changes to groundwater quality following the
excavation activities.

Alternatives 1 and 2 are each considered to meet the threshold for providing adequate protection
of human health and the environment. However, because Alternative 1 relies on properly established
institutional controls and long-term maintenance of the site cap to prevent human contact, it is considered

to have a lower level of protection compared to Alternative 2.
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9.6.2.2 Compliance with Cleanup Standards

Alternative 1 would not necessarily reduce the concentrations of contaminants in soil, but would
comply with applicable cleanup standards by meeting the criteria in WAC 173-340-740(6)(f) and would
achieve the RAOs of preventing direct human contact with soil above preliminary cleanup levels and
preventing impacted Rod Mill Area Closed Landfill groundwater with concentrations of site contaminants
exceeding preliminary cleanup levels from migrating to surface water.

Alternative 2 would remove the waste material and soil exceeding preliminary cleanup levels and
would, thereby, achieve cleanup standards in a relatively short timeframe. Alternative 2 would achieve
the RAOs of preventing direct human contact with soil above preliminary cleanup levels and preventing
the migration of impacted groundwater to surface water through complete removal of the contaminated
materials. Alternative 2 would not need to rely on long-term engineering or institutional controls.

Both Alternative 1 and Alternative 2 would achieve the RAO of preventing direct human contact
with Rod Mill Area Closed Landfill waste material and soil above preliminary cleanup levels and would

achieve applicable cleanup standards.

9.6.2.3 Compliance with Applicable State and Federal Laws
Cleanup Alternative 1 and Alternative 2 can each be implemented in accordance with applicable
state, federal, and local laws. The alternatives are considered to be equal in their ability to comply with

the applicable laws.

9.6.2.4 Provision for Compliance Monitoring
The MTCA definition of compliance monitoring (WAC 173-340-410) includes:

(@) Protection monitoring. Confirm that human health and the environment are adequately
protected during construction and the operation and maintenance period of an interim action
or cleanup action as described in the safety and health plan.

(b) Performance monitoring. Confirm that the interim action or cleanup action has attained
cleanup standards and, if appropriate, remediation levels. Also confirm interim action or
cleanup action has attained other performance standards such as construction quality control
measurements and monitoring necessary to demonstrate compliance with a permit or, where a
permit exemption applies, the substantive requirements of other laws.

(c) Confirmation monitoring. Confirm the long-term effectiveness of the interim action or
cleanup action once cleanup standards and, if appropriate, remediation levels or other
performance standards, have been attained.

Alternative 1 would include documentation that the materials and installation of the Rod Mill
Area Closed Landfill cap meet the minimum established specifications in the Interim Action Work Plan.
Confirmation monitoring would also be conducted as part of Alternative 1 and would likely include an

annual inspection of the cap to identify any damaged areas that require replacement or repair. The
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detailed compliance monitoring procedures for Alternative 1 would be developed and described in the
Interim Action Work Plan.

Both Alternatives 1 and 2 would include construction monitoring during excavation and material
stockpiling to verify that erosion does not occur, excessive dust is not generated, and that stormwater
runoff is not being impacted by exposed soil. Performance monitoring would include visual observations
and physical measurements to verify that the areas of landfill waste and impacted soil are excavated.
Confirmation monitoring would include soil sampling of the side walls and bottom of the excavation to
verify that the remaining soil is below preliminary cleanup levels.

Adequate protection, performance, and confirmation monitoring could be provided for both
alternatives to verify the safety and integrity of the remedial action. The two alternatives are considered

equal with respect to allowance for compliance monitoring.

9.6.2.5 Use of Permanent Solutions to the Maximum Extent Practicable
MTCA lists seven criteria to be used to evaluate and compare each cleanup action alternative
when conducting a disproportionate cost analysis to determine whether a cleanup action is permanent to

the maximum extent practicable. These seven criteria are discussed and evaluated below.

1. Protectiveness

This criterion is related to overall protectiveness of human health and the environment and is
already discussed above in Section 9.6.2.1. Alternatives 1 and 2 are both adequately protective; however,
because Alternative 1 relies on properly established institutional controls and long-term maintenance of
the cap to prevent human contact with Closed Landfill waste and impacted soil remaining in place, it is

considered to have a lower level of protection compared to Alternative 2.

2. Permanent Reduction of Toxicity, Mobility, and Volume of Hazardous Substances

Neither cleanup alternative would reduce the toxicity or volume of soil through permanent
destruction of contaminants as all treatment technologies were screened out due to low effectiveness or
implementability. However, Alternative 2 would reduce the toxicity and volume of the Closed Landfill
waste and impacted soil more than Alternative 1 through additional material excavation and transfer to a
permitted offsite disposal facility.

Alternative 1 would reduce the mobility of contaminants in Closed Landfill waste and impacted
soil remaining in place through installation of an impermeable geosynthetic cap and by establishing

requirements for institutional controls and periodic inspections. Alternative 2 would reduce the mobility
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of contaminants in the Closed Landfill waste and impacted soil by excavating and transferring the waste
and impacted soil to a properly permitted offsite disposal facility where its mobility would be restricted.
Alternative 2 is considered to have a slightly higher degree of permanence in that offsite waste
disposal facilities already have established designs and procedures for containment of the waste, whereas
onsite containment at the Site would require development of a site-specific cap design and monitoring

program.

3. Cleanup Costs
Cleanup cost estimates are presented in Tables F-3 and F-4 in Appendix F and are summarized in
Table 19. Costs presented have a FS level of detail (considered to be -30 percent to +50 percent

accuracy) for relative comparison purposes and should not be relied on for detailed budgeting purposes.

4. Long-Term Effectiveness

The assessment of long-term effectiveness for the cleanup alternatives is similar to the evaluation
of protection of human health and the environment as discussed above in Section 9.6.2.1. As discussed in
that section, the Alternative 1 partial excavation and capping would be expected to be effective over the
long term with adequate institutional controls that would include an environmental covenant and
establishment of excavation, material handling, and cap repair procedures in an excavation work plan.
Alternative 1 would also include a requirement for periodic (e.g., annual) inspection of the cap with cap
repair to be conducted, as necessary, if damage is sustained from industrial activity or natural events.
Additionally, Alternative 1 would include long-term groundwater monitoring, at an expected interval of
once every 5 years (following more frequent monitoring during the first 5 years following cap
installation). Existing groundwater data indicate that there is no threat to downgradient surface water
even without an impermeable cap, but the groundwater monitoring would give added assurance that site
conditions do not change in a way that causes increased leaching of contaminants from the Closed
Landfill waste and impacted soil.

Alternative 2, excavation with offsite disposal, would have long-term effectiveness due to the
removal of Closed Landfill waste and impacted soil from the Site. The excavated waste and impacted soil
would be sent to and managed over the long term at a permitted waste disposal facility. For the
excavation and offsite disposal alternative, there would be no need for Closed Landfill institutional
controls other than a restriction limiting use to industrial. Groundwater monitoring would be performed
for four quarters at downgradient monitoring well locations to confirm that contaminated groundwater is

not migrating off site at concentrations exceeding preliminary cleanup levels.
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Under MTCA (WAC 173-340-360), disposal at a permitted waste disposal facility is considered
to have a slightly greater long-term effectiveness relative to containment through onsite engineering

controls (e.g., a cap).

5. Management of Short-Term Risks

Both Alternatives 1 and 2 would involve short-term risks associated with worker handling of
Closed Landfill waste and impacted soil during excavation, and with erosion control and stormwater
pollution prevention during material excavation and handling activities. Alternative 2 is considered to
have somewhat greater short-term risk compared to Alternative 1 due to its full versus partial excavation
of waste and impacted soil. However, the short-term risks associated with partial or full excavation can
be managed through dust control measures; appropriate selection and use of personal protective
equipment (e.g., gloves, boots, Tyvek); and appropriate decontamination procedures. In addition, the
short-term risks associated with the potential impact to stormwater can be managed through proper
planning, proper handling and covering of excavated materials, and other erosion and sediment control

measures.

6. Technical and Administrative Implementability

Both alternatives 1 and 2 are considered to have good administrative implementability in that
both capping and excavation with offsite disposal are remedial technologies that both regulators and the
general public are familiar and comfortable with. Alternatives 1 and 2 also have good technical
implementability in that capping and excavation are relatively common and simple remedial technologies.
Contractors with hazardous waste operations (HAZWOPER) trained employees are available locally that
have experience both in the installation of site caps and in excavation of contaminated materials.
Regional permitted disposal facilities for solid waste (Subtitle D) are available, such as the LRI solid

waste landfill in Graham, Washington.

7. Consideration of Public Concerns

No community concerns regarding the cleanup action alternatives are known. Community
concerns, if any, will be determined through a public process under MTCA, and the extent to which the
alternatives address those concerns will be addressed by Ecology. This process includes concerns from
individuals, community groups, local governments, tribes, federal and state agencies, or any other
organization that may have an interest in or knowledge of the site.

This RI/FS report will be made available to the public by Ecology along with the draft Interim
Action Work Plan for the Rod Mill Area Closed Landfill. Ecology will consider public input and
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incorporate those concerns with their comments on these documents, to the extent that Ecology deems the
comments applicable to the selection of the cleanup action alternative. Following finalization and
Ecology approval of the Interim Action Work Plan, the Port will design and implement the selected
cleanup action and subsequently prepare an Interim Action Construction Completion Report for Ecology

approval. The Port will then address Ecology’s remaining comments and prepare the final RI/FS report.

9.6.2.6 Provision for a Reasonable Restoration Timeframe

Alternative 1 or 2 could be implemented relatively quickly. Partial excavation and capping
activities associated with Alternative 1, and excavation activities associated with Alternative 2, including
the necessary planning, could be readily performed following approval by Ecology. As discussed
previously, there are multiple area contractors that are qualified to perform the work of these alternatives
and that could be scheduled to perform the work relatively quickly. An anticipated schedule for planning

and implementing the cleanup action is presented in Section 9.8.

9.6.3 FORMER LOG YARD AREA
This section presents a detailed evaluation of the Former Log Yard Area cleanup action

alternative relative to each of the MTCA criteria listed above in Section 9.6.

9.6.3.1 Protection of Human Health and the Environment

The existing clean soil cap over the Former Log Yard Area cap is protective of human health and
the environment by maintaining a clean cap over the areas of impacted soil, which restricts human contact
and limits leaching of contaminated soil into groundwater. The Former Log Yard Area cap would
maintain protection of human health through the implementation of institutional controls, including an
environmental covenant that would place restrictions on any future excavation work within the capped
Former Log Yard Area. Institutional controls would also include groundwater monitoring to confirm that

groundwater with concentrations above the preliminary cleanup levels is not migrating off site.

9.6.3.2 Compliance with Cleanup Standards

The Former Log Yard Area cap complies with applicable cleanup standards by meeting the
criteria in WAC 173-340-740(6)(f) and achieves the RAOs of preventing direct human contact with soil
above preliminary cleanup levels and preventing impacted Former Log Yard Area groundwater with
concentrations of site contaminants exceeding preliminary cleanup levels from migrating off Site. The

Former Log Yard Area cap is considered to comply with all applicable cleanup standards.
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9.6.3.3 Compliance with Applicable State and Federal Laws
The Former Log Yard Area cap alternative can be implemented in accordance with the applicable

state, federal, and local laws.

9.6.3.4 Provision for Compliance Monitoring
The MTCA definition of compliance monitoring (WAC 173-340-410) includes:

(a) Protection monitoring. Confirm that human health and the environment are adequately
protected during construction and the operation and maintenance period of an interim action
or cleanup action as described in the safety and health plan.

(b) Performance monitoring. Confirm that the interim action or cleanup action has attained
cleanup standards and, if appropriate, remediation levels. Also confirm interim action or
cleanup action has attained other performance standards such as construction quality control
measurements and monitoring necessary to demonstrate compliance with a permit or, where a
permit exemption applies, the substantive requirements of other laws.

(c) Confirmation monitoring. Confirm the long-term effectiveness of the interim action or
cleanup action once cleanup standards and, if appropriate, remediation levels or other
performance standards, have been attained.

The existing clean soil cap over the Former Log Yard Area cap meets the minimum established
requirements for a cap. Confirmation monitoring would also be conducted as part of implementation of
the Former Log Yard Area cleanup action and would likely include an annual inspection of the existing
cap to identify any damaged areas that require replacement or repair. Adequate compliance monitoring
can be provided for the Former Log Yard Area cap to verify the safety and integrity of the remedial

action.

9.6.3.5 Use of Permanent Solutions to the Maximum Extent Practicable
MTCA lists seven criteria to be used to evaluate and compare each cleanup action alternative
when conducting a disproportionate cost analysis to determine whether a cleanup action is permanent to

the maximum extent practicable. These seven criteria are discussed and evaluated below in this section.

1. Protectiveness
This criterion is related to overall protectiveness of human health and the environment and is
already discussed above in Section 9.6.3.1. The Former Log Yard Area cap is adequately protective of

human health and the environment.

2. Permanent Reduction of Toxicity, Mobility, and Volume of Hazardous Substances
The Former Log Yard Area cap would not reduce the toxicity or volume of soil through

permanent destruction of contaminants as all treatment technologies were screened out due to low
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effectiveness or implementability. The Former Log Yard Area cap reduces the mobility of contaminants
in the underlying impacted soil through continued performance of the cap and by establishing

requirements for institutional controls and periodic inspections.

3. Cleanup Costs
Cleanup cost estimates are presented in Table F-5 in Appendix F and are summarized in
Table 19. Costs presented have a FS level of detail (considered to be -30 percent to +50 percent

accuracy) for relative comparison purposes and should not be relied on for detailed budgeting purposes.

4. Long-Term Effectiveness

The assessment of long-term effectiveness for the cleanup alternatives is similar to the evaluation
of protection of human health and the environment as discussed above in Section 9.6.3.1. As discussed in
that section, the Former Log Yard Area cap is expected to be effective over the long term with adequate
institutional controls, which would include an environmental covenant and establishment of excavation
and material handling procedures in a site excavation work plan. The Former Log Yard Area cap would
also include a requirement for periodic (e.g., annual) inspection of the cap with cap repair to be

conducted, as necessary, if damage is sustained from industrial activity or natural events.

5. Management of Short-Term Risks
Implementation of the Former Log Yard Area cap cleanup alternative involves little to no
disturbance of the Former Log Yard Area impacted soil and, therefore, presents minimal to no short-term

risks.

6. Technical and Administrative Implementability

The clean soil cap at the Former Log Yard Area is considered to have good administrative
implementability in that capping is a remedial technology that both regulators and the general public are
familiar and comfortable with. The capping cleanup action also has good technical implementability in
that capping is a common and simple remedial technology. The fact that the Former Log Yard Area clean
soil cap is already installed further increases the technical and administrative implementability of the

cleanup action alternative.

7. Consideration of Public Concerns
No community concerns regarding the cleanup action alternatives are known. Community

concerns, if any, will be determined through a public process under MTCA, and the extent to which the
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alternative addresses those concerns will be addressed by Ecology. This process includes concerns from
individuals, community groups, local governments, tribes, federal and state agencies, or any other
organization that may have an interest in or knowledge of the site.

This RI/FS report will be made available to the public by Ecology. Ecology will consider public
input and incorporate those concerns with their comments on the RI/FS, to the extent that Ecology deems
the comments applicable to the selection of the cleanup action alternative. After completion of interim
cleanup actions at other areas of the Site, the Port will address Ecology’s remaining comments and

prepare the final RI/FS report.

9.6.3.6 Provision for a Reasonable Restoration Timeframe

The Former Log Yard Area cap alternative could be implemented very quickly. Because the
clean soil cap is already in place, the main component of the cleanup action that will need to be completed
is groundwater monitoring, and the groundwater monitoring wells are already in place. With the
exception of the groundwater monitoring, the Former Log Yard Area cap cleanup action will essentially
be complete upon Ecology’s approval of the RI/FS document and the Port’s implementation of

institutional controls.

9.7 PREFERRED CLEANUP ACTION ALTERNATIVES

Based on consideration of the various evaluation and comparison criteria presented above for the
cleanup action alternatives, a preferred cleanup action alternative was selected for each of the three
remaining cleanup action areas at the Site. The preferred alternative for each area is listed below:

e SPL Area: Alternative 2 - SPL Area Excavation and Groundwater Monitoring

e Rod Mill Area Closed Landfill: Alternative 2 - Closed Landfill Area Excavation and
Groundwater Monitoring

e Former Log Yard Area: Former Log Yard Area — Existing Clean Soil Cap and Groundwater
Monitoring.

Selection of these cleanup action alternatives over the other alternatives presented in this FS is
primarily based on the following:

o Each of the selected preferred alternatives achieves the RAOs and each of the threshold
requirements, uses permanent solutions to the maximum extent practicable, and provides for
a reasonable restoration timeframe.

e Each of the selected preferred alternatives is compatible with the conceptual model of the Site
and with potential future redevelopment of the Site.

e The selection of the excavation alternatives for the SPL Area and the Rod Mill Closed
Landfill Area will allow for removal of contaminants that could be a source for groundwater
contamination, and will eliminate the need for long-term groundwater monitoring once it has
been demonstrated that contaminated groundwater is not migrating off the Site.
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e The selection of the excavation alternatives for the SPL Area and the Rod Mill Closed
Landfill Area further mitigates the potential for future exposure to construction workers by
permanently removing contaminated materials.

9.8 SCHEDULE CONSIDERATIONS

As discussed in Section 9.6, the cleanup action alternatives, including the necessary planning and
design, could be readily performed following approval by Ecology. The Port currently anticipates that
Interim Action construction activities will be implemented during summer/early fall of 2013, and the
regulatory review and approval process will be conducted consistent with that schedule.

The Port anticipates that this RI/FS report will be made available to the public by Ecology along
with the draft Interim Action Work Plans. Ecology will consider public input and incorporate those
concerns with their comments on these documents. Following finalization and Ecology approval of the
Interim Action Work Plans during the summer/fall of 2012, the Port will design the selected cleanup
actions during the fall/winter of 2012, bid the Interim Action Cleanup Project during the spring of 2013,
and require that the selected contractor implement the Interim Action construction activities during
summer/early fall of 2013 when the groundwater level is at or near its seasonal low. An Interim Action
Construction Completion Report documenting implementation of the remedial construction activities will
be prepared and submitted for Ecology approval during fall/winter of 2013/2014 within approximately 1
to 3 months after completion of excavation backfilling/site restoration activities and receipt of as-built
record drawings and information from the remediation contractor. The Port will then update the RI/FS,
address Ecology’s remaining comments, and prepare the final RI/FS report and draft CAP. When these
documents are submitted to Ecology, all AO requirements will have been completed.

It is expected that an Agreed Order amendment could be prepared and provided for public review
within 6 months of Ecology approval of the final RI/FS report and draft CAP. Ecology will consider
public input and incorporate those concerns with their comments on the draft CAP. Following
finalization of the CAP and full execution of the Agreed Order amendment, the remaining components of
the selected cleanup actions (groundwater monitoring and institutional controls) would be implemented
by the Port.
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10.0 USE OF THIS REPORT

This RI/FS report has been prepared for the exclusive use of the Port of Tacoma and applicable
regulatory agencies for specific application to the former Kaiser Aluminum Site located in Tacoma,
Washington. None of the information, conclusions, and recommendations included in this document can
be used for any other project without the express written consent of Landau Associates. Further, the reuse
of information, conclusions, and recommendations provided herein for extensions of the project or for any
other project, without review and authorization by Landau Associates, shall be at the user’s sole risk. °
Landau Associates warrants that within the limitations of scope, schedule, and budget, our services have
been provided in a manner consistent with that level of care and skill ordinarily exercised by members of
the profession currently practicing in the same locality under similar ;:onditions as this project. We make
no other warranty, either express or implied.

This report has been prepared under the supervision and direction of the undersigned. If you have

any questions or comments regarding this report, please contact us at 425-778-0907.

LANDAU ASSOCIATES, INC.

Bty S il

Kristy J. Hendrickson, P.E.
Principal

Stacy J|Lane, L.GG.
Associate Geologist

Aol . Pk

David A. Pischer, P.E.
Principal

Colette M. Gritfith
Project Engineer

KJH/SIL/DAP/CMG/kes/tam
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Sand with Varying Amounts of Black
Carbon Waste Materials, Concrete,
Refactory Brick, Wood Debris, and
Miscellaneous Debris

Unit A: Sand, Silt, and Gravel Fill

Unit B: Sandy to Clayey Organic Silt
with minor peat, woody debris, and shell
fragments; native mudflat deposits.

Unit C: Fine to Medium Sand with
Occasional Silt

Notes

1. Black and white reproduction of this color original may
reduce its effectiveness and lead to incorrect interpretation.

2. White-gray chalk-like to clay-like mixture of cryolite and
bauxite ore encountered at test pit LF24.

3. Test pits excavated during the Rl are shown in red.
4. Groundwater not encountered at LF27 and LF28.
5. See report text for descriptions of geologic units.

6. For cross-section profile location, see Figure 18.
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Notes
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Black and white reproduction of this color original may

reduce its effectiveness and lead to incorrect interpretation.

2. White-gray chalk-like to clay-like mixture of cryolite and
bauxite ore encountered at test pit LF24.

3. Test pits excavated during the Rl are shown in red.

4. Groundwater not encountered at LF27 and LF28.

5. See report text for descriptions of geologic units.

6. For cross-section profile location, see Figure 18.
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Unit C: Fine to Medium Sand with
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Notes

1. Black and white reproduction of this color original may
reduce its effectiveness and lead to incorrect interpretation.

2. Groundwater not encountered at LF27 and LF28.
3. See report text for descriptions of geologic units.

4. For cross-section profile location, see Figure 18.
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TABLE 1 Page 1 of 1
SUMMARY OF SURVEY ELEVATIONS AND
CALCULATED GROUNDWATER ELEVATIONS 2012
KAISER RI/FS REPORT
TACOMA, WASHINGTON

well ID Reference Point Elevation (ft,  Measured Depth to Water from Calculat_ed Groundwater
MLLW) (a) Reference Point (ft) Elevation (ft, MLLW)
Shallow Aquifer Wells
SPL Area
SPL-MW-B(S) 17.88 4.78 13.10
SPL-MW-C(S) 18.09 7.11 10.98
SPL-MW-F(S) 16.98 2.59 14.39
Rod Mill Closed Landfill Area
MW-3(S) 19.68 5.42 14.26
MW-4(S) 19.6 4.33 15.27
MW-5(S) 19.9 3.12 16.78
MW-6(S) 20.19 3.41 16.78
MW-7(S) 22.08 6.07 16.01
MW-8(S) 21.88 7.26 14.62
Former Log Yard Area
MW-101(S) 18.51 7.49 11.02
MW-102(S) 20.32 10.94 9.38
MW-103(S) 18.24 7.43 10.81
MW-DD(S) 21.33 5.16 16.17
MW-N(S) 20.59 5.12 15.47
MW-YY(S) 18.04 7.07 10.97
Intermediate Aquifer Wells
Rod Mill Closed Landfill Area
MW-1(1) 22.19 9.37 12.82
MW-2(1) 21.83 9.27 12.56
MW-3(1) 19.68 8.41 11.27
MW-4(1) 20.05 8.65 11.4
MW-5(1) 19.64 6.62 13.02
MW-6(1) 20.1 7.51 12.59

(a) Top of PVC well casing.

Note: Depth to water measurements collected on 03/01/2012

8/22/2012 P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 1 GWElev LANDAU ASSOCIATES



TABLE 2
PRELIMINARY SOIL CLEANUP LEVELS FOR DETECTED CONSTITUENTS
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

MTCA MTCA Method C MTCA Method C MTCA Method C Protective of
Method A Soil-Direct Contact Soil-Direct Contact Protective of Terrestrial Ecological Adjustments MTCA Method C
Industrial Industrial Land Use Industrial Land Use Groundwater as Receptors for Soil Preliminary
Constituent Land Use Carcinogen Non-Carcinogen Marine Surface Water (a) Industrial Sites (b) PQL (c) Background (d) Cleanup Level
Metals (mg/kg)
Arsenic 20 (e) 88 1,100 0.082 NA 0.87 20 (e) 20
Copper - - 140,000 1.1 NA 0.36 36 36
Chromium (f) 2,000 - 1,000,000 1,000,000 NA 0.38 42 1,000,000
Lead 1,000 - - 1,600 NA 0.47 17 1,000
Zinc - - 1,000,000 100 NA 3.4 86 100
PAHs (ng/kg)
Benzo(a)pyrene see total cPAHs see total cPAHs -- 350 NA 24 -- 350
Benzo(a)anthracene see total cPAHs see total cPAHs - 130 NA 62 - 130
Benzo(b)fluoranthene see total cPAHs see total cPAHs -- 440 NA 60 -- 440
Benzo(k)fluoranthene see total cCPAHs see total cCPAHs - 440 NA 59 -- 440
Chrysene see total cPAHs see total cPAHs - 140 NA 27 - 140
Dibenzo(a,h)anthracene see total cPAHs see total cPAHs - 640 NA 56 - 640
Indeno(1,2,3-cd)pyrene see total cPAHs see total cPAHs -- 1,200 NA 34 -- 1,200
Total cPAH - benzo(a)pyrene TEQ (g) 2,000 18,000 - - - - 2,000
PCBs (mg/kg)
Total PCBs 10 (h) 66 - NA 2.0 2.0 - 2.0
Petroleum Hydrocarbons (mg/kg)
Diesel-Range Organics 2,000 -- -- -- 15,000 -- -- 2,000
Oil-Range Organics 2,000 - - - - - - 2,000
Mineral Oil-Range Organics 4,000 - - - - - - 4,000
Conventionals (mg/kg)
Cyanide - - 70,000 3,200 - 0.25 - 3,200
Shaded cell indicates basis for cleanup level.
-- Indicates no criterion available.
NA = Not Applicable. Cleanup levels protective of terrestrial ecological receptors were only developed for those constituents of concern
in the Rectifier Yard. Also, no PCB soil cleanup levels protective of marine surface water were developed because PCBs were not
detected at depth in Rectifier Yard.
(a) Calculated using fixed parameter 3-phase partitioning model, WAC 173-340-747(4) and preliminary groundwater cleanup level.
(b) Cleanup levels protective of terrestrial ecological receptors are based on a simplified terrestrial ecological evaluation (MTCA Table 749-2).
(c) Practical quantitation limit calculated using ten times ARI's 2011 method detection limit, unless otherwise noted.
(d) From Ecology's Natural Background Soil Metals Concentrations in Puget Sound (1994). Used 90th percentile for Puget Sound unless noted otherwise.
(e) The MTCA Method A soil cleanup level for industrial properties was used for arsenic because it was established based on adjustments for background.
(f) Cleanup levels are for Chromium Il
(g) A toxicity equivalency quotient (TEQ) will be calculated for each sample containing carcinogenic PAHs above reporting limits and compared to the benzo(a)pyrene
cleanup level in accordance with 173-340-708(8)(e).
(h) Cleanup level is based on applicable federal law (40 C.F.R. 761.61). This value may be used only if the PCB contaminated soils are capped and the cap
maintained as required by 40. C.F.R 761.61
8/22/2012P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 2 (Soil CULs) LANDAU ASSOCIATES



TABLE 3 Page 1 of 3
PRELIMINARY GROUNDWATER WATER CLEAUP LEVELS FOR DETECTED CONSTITUENTS
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Protective of Drinking
Water Protective of Marine Surface Water
National Recommended Water Quality
TSCA (i) Criteria (c)
AWQC for
Protection MTCA Method B
AWQC for AWQC for of Human MTCA Method B| MTCA Method B || MTCA Method B Adjusted
Discharge to Protection of Protection of Health - | Protection of | Protection of | Protection of Standard Standard Formula Unadjusted Preliminary
Navigable  Unrestricted MTCA MTCA Aquatic Life - Aguatic Life - Organisms |Aquatic Life -| Aquatic Life -[ Human Health - | Formula Values Values Preliminary Cleanup
Constituent Waters Use Method A Method B Acute (a) Chronic (a) Only (b) Acute Chronic  |Organisms Only| Carcinogen Non Carcinogen Cleanup Level PQL (d) Background (e) Level
VOLATILES (ug/L)
1,1-Dichloroethane - - - 1,600 - -- - -- -- -- - -- -- 0.48 -- -
1,2,4-Trimethylbenzene -- -- -- 400 -- -- -- -- -- -- -- -- -- 0.23 -- --
1,3,5-Trimethylbenzene - - - 400 - - - - - - - - - 0.26 - -
2-Butanone -- -- -- 4800 -- -- -- -- -- -- -- -- -- 6.6 -- --
4-Isopropyltoluene - - - - - - - - - - - - - - - -
4-Methyl-2-Pentanone (MIBK) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Acetone - - - 800 - -- - -- -- -- - -- -- 8.0 -- -
Benzene -- -- 5.0 5.0 -- - 71 - - 51 23 2,000 23 0.30 - 23
Carbon Disulfide - - - 800 - -- - -- -- -- - -- -- 0.49 -- -
Chloroform -- -- -- 7.2 -- - 470 - - 470 283 6,900 283 0.42 - 283
Ethylbenzene - - 700 700 - - 29,000 - - 2,100 - 6,900 2,100 0.26 - 2,100
Isopropylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
m,p-Xylene - - - 10,000 (f) - - - - - - - - - 0.44 - -
Methylene Chloride -- -- 5.0 5.0 -- - 1,600 - - 590 960 170,000 590 0.52 - 590
Naphthalene - - 160 160 - - - - - - - 4,900 4,900 0.39 4,900
n-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Propylbenzene - - - - - - - - - - - - - - - -
0-Xylene -- -- -- 10,000 (f) -- -- -- -- -- -- -- -- -- 0.36 -- --
sec-Butylbenzene - - - - - - - - - - - - - - - -
Toluene -- -- 1,000 640 -- - 200,000 - - 15,000 -- 19,000 15,000 0.36 - 15,000
Total xylene - - 1,000 1,600 (f) - - - - - - - - - - - -
Vinyl Chloride -- -- -- 0.29 -- - 530 - - 2.4 3.7 6,600 24 0.010 - 2.4
PAHs (ug/L)
1-Methylnaphthalene -- -- 160 (g) -- -- -- -- -- -- -- -- -- -- 0.41 -- --
2-Methylnaphthalene - - 160 (g) -- - -- - -- -- -- - -- -- 0.32 -- -
Acenaphthene -- -- -- 960 -- -- -- -- -- 990 -- 640 640 0.42 -- 640
Acenaphthylene - - - -- - -- - -- -- -- - -- -- - -- -
Anthracene - - - 4,800 - - 110,000 - - 40,000 - 26,000 26,000 0.35 - 26,000
Benzo(g,h,i)perylene - - - -- - -- - -- -- -- - -- -- - -- -
Dibenzofuran -- -- -- 32 -- -- -- -- -- -- -- -- -- -- -- --
Fluoranthene - - -- 640 - - 370 - - 140 - 90 90 0.26 - 90
Fluorene - - - 640 - - 14,000 - - 5,300 - 3,500 3,500 0.39 - 3,500
Naphthalene - - 160 (g) 160 - - - - - - - 4,900 4,900 0.38 - 4,900
Phenanthrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pyrene - - - 480 - - 11,000 - - 4,000 - 2,600 2,600 0.35 - 2,600
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TABLE 3

PRELIMINARY GROUNDWATER WATER CLEAUP LEVELS FOR DETECTED CONSTITUENTS
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 2 of 3

Protective of Drinking
Water Protective of Marine Surface Water
National Recommended Water Quality
TSCA (i) Criteria (c)
AWQC for
Protection MTCA Method B
AWQC for AWQC for of Human MTCA Method B| MTCA Method B || MTCA Method B Adjusted
Discharge to Protection of Protection of Health - | Protection of | Protection of | Protection of Standard Standard Formula Unadjusted Preliminary
Navigable  Unrestricted MTCA MTCA Aquatic Life - Aguatic Life - Organisms |Aquatic Life -| Aquatic Life -[ Human Health - | Formula Values Values Preliminary Cleanup
Constituent Waters Use Method A Method B Acute (a) Chronic (a) Only (b) Acute Chronic  |Organisms Only| Carcinogen Non Carcinogen Cleanup Level PQL (d) Background (e) Level
cPAHSs (pg/L)
see total
Benzo(a)pyrene -- -- CPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total CPAHs -- 0.018 (h) 0.014 -- 0.018
see total
Benzo(a)anthracene - - cPAHs see total CPAHs - - 0.031 - - 0.018 see total cCPAHs - 0.018 (h) 0.020 -- 0.020
see total
Benzo(b)fluoranthene -- -- cPAHs see total cPAHs -- -- 0.031 -- -- 0.018 see total CPAHs -- 0.018 (h) 0.017 -- 0.018
see total
Benzo(k)fluoranthene - - cPAHs see total CPAHs - - 0.031 - - 0.018 see total cCPAHs - 0.018 (h) 0.036 -- 0.036
see total
Chrysene - - cPAHs see total cPAHs - -- 0.031 -- -- 0.018 see total CPAHs -- 0.018 (h) 0.019 -- 0.019
see total
Dibenzo(a,h)anthracene - - cPAHs see total CPAHs - - 0.031 - - 0.018 see total cPAHs - 0.018 (h) 0.014 -- 0.018
see total
Indeno(1,2,3-cd)pyrene - - cPAHs see total cPAHs - -- 0.031 - - 0.018 see total CPAHs -- 0.018 (h) 0.017 - 0.018
TEQ (h) - - 0.1 0.012 - - - - - - 0.030 - 0.030 - - 0.030
PCBs (ug/L)
Aroclor 1016 - - - 11 - -- - -- -- -- - 0.0058 0.0058 0.020 -- 0.020
Aroclor 1242 - - - - - - - - - - - - - - - -
Aroclor 1248 - - - -- - -- - -- -- -- - -- -- - -- -
Aroclor 1254 - - - 0.32 - - - - - - - 0.0017 0.0017 0.020 (k) - 0.020
Aroclor 1260 - - - -- - -- - -- -- -- - -- -- 0.014 -- -
Aroclor 1221 - - - - - - - - - - - - - - - -
Aroclor 1232 - - - -- - -- - -- -- -- - -- -- - -- -
Total PCBs 3.0 0.50 0.1 0.44 10 0.03 0.00017 - 0.03 0.000064 0.00011 - 0.000064 0.020 - 0.020
TOTAL METALS (ug/L)
Arsenic - - 0.58 69 36 0.14 69 36 0.14 0.098 18 0.14 0.39 8.0 8.0
Cadmium - - 5 42 9.3 - 40 8.8 - - 20 8.8 0.11 2.0 8.8
Chromium (total) - - 50 100 - -- - -- -- -- - -- 50 0.44 10 50
Chromium 1l - - 100 100 - - - - - - - 240,000 240,000 0.44 - 240,000
Chromium VI - - 48 1,100 50 - 1,100 50 -- - 490 50 0.44 - 50
Copper - - 590 2.4 (b) 2.4 (b) - 438 3.1 - - 2,700 24 0.43 20 20
Lead - - 15 210 8.1 - 210 8.1 -- - -- 8.1 1.0 10 10
Mercury - - 2.0 2.0 1.8 0.025 0.15 1.8 0.94 0.3 - - 0.025 0.15 - 0.15
Zinc - - 4,800 90 81 - 90 81 26,000 - 17,000 81 4.0 160 160
8/22/2012 P:\118\032\020\FileRm\R\RI-FS\Final\Tables\Kaiser RI-FS_Table 3 (GW CULs)Tb 3 MSW Cleanup Levels LANDAU ASSOCIATES



TABLE 3

KAISER RI/FS REPORT
TACOMA, WASHINGTON

PRELIMINARY GROUNDWATER WATER CLEAUP LEVELS FOR DETECTED CONSTITUENTS

Page 3 of 3

Protective of Drinking
Water Protective of Marine Surface Water
National Recommended Water Quality
TSCA (i) Criteria (c)
AWQC for
Protection MTCA Method B
AWQC for AWQC for of Human MTCA Method B| MTCA Method B || MTCA Method B Adjusted
Discharge to Protection of Protection of Health - | Protection of | Protection of | Protection of Standard Standard Formula Unadjusted Preliminary
Navigable  Unrestricted MTCA MTCA Aquatic Life - Aguatic Life - Organisms |Aquatic Life -| Aquatic Life -[ Human Health - | Formula Values Values Preliminary Cleanup
Constituent Waters Use Method A Method B Acute (a) Chronic (a) Only (b) Acute Chronic  |Organisms Only| Carcinogen Non Carcinogen Cleanup Level PQL (d) Background (e) Level
PETROLEUM HYDROCARBONS (mg/L)
Diesel-Range - - 0.5 -- - -- - -- -- -- - -- 0.5 0.12 0.5
Motor Oil-Range - - 0.5 - - - - - - - - - 0.5 0.49 0.5
CONVENTIONALS (mg/L)
Total Cyanide - - -- -- - -- 220 -- -- 16 - 52 16 0.01 16
WAD Cyanide (j) - - -- 0.20 0.0091 0.0028 - 1,000 1,000 -- - -- 0.0028 0.01 0.01

Shaded cell indicates basis for cleanup level.
-- Indicates no cleanup level criteria available.

(a) Ambient water quality criteria for protection of aquatic life from WAC 173-201A-240; values listed for WAD cyanide are for Puget Sound.

(b) Ambient water quality criteria for protection of human health from 40 CFR Part 131d (National Toxics Rule).
(c) National Recommended Water Quality Criteria (EPA 2006).

(d) PQL calculated from laboratory method detection limit (MDL); PQL = 10x MDL.

(e) PTI 1989. Background Concentrations of Selected Chemicals in Water, Soil, Sediments, and Air of Washington State, Draft Report. April.

() Xylene preliminary Method B groundwater as drinking water value is for total of xylenes not individual xylenes based on MCL. MCL for xylenes cannot be exceeded by sum of xylene concentrations.
(g) Cleanup level is a total value for naphthalene, 1-methylnaphthalene, and 2-methylnaphthalene.
(h) A toxicity equivalency quotient (TEQ) would be completed for each sample containing carcinogenic PAHs above reporting limits and compared to the benzo(a)pyrene

cleanup level in accordance with 173-340-708(8)(e). However, federal criteria are established for individual cPAHSs.
(I) Toxics Substances Control Act 40 C.F.R Part 761.61
()) National Recommended Water Quality Criteria is expressed as free cyanide.
(k) Practical quantitation limit is 10 times the MDL for Aroclor 1016.
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LANDAU ASSOCIATES



TABLE 4
SUMMARY OF WASTE MATERIALS OBSERVED IN ENVIRONMENTAL INVESTIGATION TEST PITS
SPENT POT LINING AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 2

Estimated Percent Total Volume

Waste
Exploration with Depth Waste Materials Gray
Observed Waste Were Observed Carbon Refractory Green White
Materials (a) Investigation (ft BGS) Soil Materials Concrete Brick Coal Material Waste Other [Comments
Previous
SPL-MA2 Investigation 0-2 - (b) - - - - - - Dark gray to black, coarse sand-sized waste.
2008
Supplemental Approximately 30% of the gravel fill is dark gray to black in color. It was not determined if this may or may not be a crushed carbon material.
SPL-MA2A Investigation 0-1 70 30 -- -- -- -- -- -- The log for previous test pit SPL-MA2 identifies a dark gray sand-sized waste at 0-2 ft BGS.
SPL-MA36 2012 RI 0-0.5 70 30 - - - - - - Dark gray fine grained waste material
Previous
SPL-MA4 Investigation 0-15 -- -- -- -- -- -- (b) -- Some non-continuous layers of white and gray waste.
2008 Approximately 30% of the gravel fill is dark gray to black in color. It was not determined if this may or may not be a crushed carbon material.
SPL-MA4A Supplemental 0-05 70 30 -- -- -- -- -- -- The log for previous test pit SPL-MA4 identifies non-continuous layers of white and gray waste from 0-1.5 ft BGS.
Investigation 05-2 95 5 -- - - - -- -- Cobble to gravel-sized chunks with gravel-sized petroleum coke fragments imbedded in the carbon chunks.
SPL-MA39 2012 RI 0-1.5 50 50 - - - - - - Dark gray fine grained carbon waste material
Previous
SPL-MA10 Investigation 0-4 (b) (b) - (b) - (b) - - Dark gray to black and gray-green fill and waste, cooker brick, wire, and metal.
2008
Supplemental Cobble to gravel-sized chunks of black carbon waste materials. The log for previous test pit SPL-MA10 identifies dark to black and gray
SPL-MA10A Investigation 05-2.25 >05 <5 - - - - - - green fill and waste, refractory brick, wire and metal from 0 to 4 ft BGS.
Previous
SPL-MA13 Investigation 2 (b) - - - - - (b) - White waste layer at 2 ft.
SPL-MA32 2012 RI - 100 - - - - - - - No waste materials observed
2 2008
o Supplemental
"J') SPL-MA18 Investigation 1-2 40 60 -- - - - -- -- Cobble to gravel-sized chunks of black carbon waste materials.
) Dark gray fine grained carbon waste material with trace amounts of cobble-sized fragments of carbon waste material and gravel sized
= SPL-MA38 2012 RI 1.5-2.5 30 70 - - - - <1 - fragments of white waster material.
8 2008
= Supplemental
o SPL-MA19 Investigation 1-2 25 75 -- -- -- -- -- -- Cobble to gravel-sized chunks of black carbon waste materials.
o 2008
_ul Supplemental
8 SPL-MA20 Investigation 1-2 80 20 - - - - - - Cobble to gravel-sized chunks of black carbon waste materials.
SPL-MA41 2012 RI 1.5-2.5 50 50 - - - - <1 - Dark gray fine grained carbon waste material with trace white waste material
2008
Supplemental
SPL-MA23 Investigation 1-2 >80 10 5 <5 -- -- -- -- Black carbon waste materials (size not specified).
SPL-MA37 2012 RI 1-1.5 70 30 - - - - - - Dark gray fine grained waste material
Previous
SPL-MA11 Investigation 0-45 (b) (b) - (b) - - - - Dark gray to black waste, cooker brick, and metal.
2008
Supplemental
SPL-MA25 Investigation 1.75-3.75 60 40 - - - - - - Chunks of black carbon waste materials (size not specified).
SPL-MA33 2012 RI 0-2 50 50 - - - - - - Dark gray fine-grain carbon waste material
2008
SPL- MA26 Supplemental 1-2 50 50 - - - - - - Cobble to boulder-sized chunks of carbon waste materials.
Investigation 25-3 50 50 -- -- -- -- -- -- Cobble to boulder-sized chunks of carbon waste materials.
SPL-MA34 2012 RI 0-0.5 70 30 -- - - - -- -- Dark gray fine-grain carbon waste material on northwestern corner of test pit only.
SPL-MA35 2012 RI - 100 - - - - - - - No waste materials observed
2008
Supplemental
SPL-MA28 Investigation 1.25-1.75 >95 5 -- -- <5 -- -- -- Black carbon waste materials (size not specified).
SPL-MA40 2012 RI 0-2.5 70 30 - - - - - - Dark gray fine grained carbon waste material
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TABLE 4

Page 2 of 2

SUMMARY OF WASTE MATERIALS OBSERVED IN ENVIRONMENTAL INVESTIGATION TEST PITS

SPENT POT LINING AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Estimated Percent Total Volume

Waste
Exploration with Depth Waste Materials Gray
Observed Waste Were Observed Carbon Refractory Green White
Materials (a) Investigation (ft BGS) Soil Materials Concrete Brick Coal Material Waste Other [Comments
2008
Supplemental

SPI-MA27 Investigation 1-15 85 15 - - - - - - Cobble sized fragments of carbon waste materials.
0 SPL-MA29 2008 Black carbon waste materials with gravel-sized fragments of coal tar and petroleum coke imbedded in the carbon waste materials. Gray
= Supplemental 05-2 50 30 -- -- -- 20 -- -- green silty chunks of waste materials with a moderate chemical order.
o Investigation 2-45 40 60 - - - - - Cobble to boulder-sized chunks of carbon waste materials.
"J') Previous
(5] SPL-MA5 Investigation 0-35 (b) - - - - (b) - - Dark gray to greenish gray waste.
= Previous
8 SPL-MA8 Investigation 0-1.25 (b) (c) (c) (c) (c) (c) (c) - Dark gray sandy gravel size fill/waste.
E Previous
5 SPL-MA9 Investigation 2.25-2.75 (b) (c) (c) (c) (c) (c) (c) - Waste layer.
0 Previous
- SPL-MA12 Investigation 0-35 (b) - - - - - (b) - White waste; dark brown sandy gravel fill/waste.

Previous
SPL-LA1 Investigation 0.75-3.0 (b) - - (b) - - - - Fill material with cooker brick.
SPL-DPT-6 Previous 05-1.25 (b) - (b) - - - - - Concrete.
Investigation 5-8 -- -- -- -- -- -- -- -- Pea green water.

-- Indicates the material type was not encountered.

(a) Explorations where no waste materials were observed include SPL-MA1, SPL-MA1A, SPL-MA3, SPL-MAS5, SPL-MAG6, SPL-MA7, SPL-MA7A, SPL-MA14, SPL-MA15, SPL-MA16, SPL-MA16A,
SPL-MA17, SPL-MA21, SPL-MA22, SPL-MA24, SPL-MA30, SPL-MA31, and SPL-LA2.

(b) Percent total volume not estimated.

(c) Type of waste materials not described.
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TABLES
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION
SOIL ANALYTICAL RESULTS
SPENT POT LINING AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 2

Test Pit Identification: MA-20 MA-26 MA-27 MA-28 MA-29 MA-33 MA-34 MA36
Depth of Waste Material Observed (ft BGS): 1-2 1-3 1-1.5 1.25-1.75 0.5-4.5 0-2 0-0.5 0-0.5
Depth of Sample Below Waste Material (ft) 2.5 0.5 0.5 0.75 0.75 0.5 1.0 15 0.5 1.5 2.5
Sample Identification: SPL-MA20-2008(4.5) | SPL-MA26-2008(3.5) SPL-MA27-2008(2) SPL-MA28-2008(2.5) | SPL-MA29-2008(5.25) |SPL-MA33-2012-S(2.5-3) SPL-MA34-2012-S(1.5-2)| SPL-MA34-2012-S(2-2.5)| SPL-MA36-2012-S(1-1.5) SPL-MA36-2012-S(2.5-3) SPL-MA36-2012-S(3-3.5)

Laboratory Identification:| Preliminary Cleanup NCO6L NCO06K NCO06J NC06M NCO6N UI38A UI38E UI38F uI138G UI38H uI38I

Sample Collection Date: Levels (a) 6/18/2008 6/18/2008 6/18/2008 6/19/2008 6/19/2008 02/14/2012 02/14/2012 02/14/2012 02/14/2012 02/14/2012 02/14/2012
cPAHs (mg/kg)
Method SW8270D-SIM
Benzo(a)anthracene 0.13 11 0.0049 U 0.012 34 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.0093
Chrysene 0.14 1.5 0.026 0.028 8.2 0.0064 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.02
Benzo(b)fluoranthene 0.44 1.3 0.0088 0.020 6.3 0.0069 NA NA NA NA NA NA
Benzo(k)fluoranthene 0.44 1.1 0.0088 0.013 4.3 0.005 U NA NA NA NA NA NA
Benzo(a)pyrene 0.35 1.2 0.0049 U 0.0059 2.6 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.012
Indeno(1,2,3-cd)pyrene 1.2 0.780 0.0049 U 0.0074 2.4 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.011
Dibenz(a,h)anthracene 0.64 0.210 0.0049 U 0.0049 U 0.820 0.005 U 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.0047 U
Total Benzofluoranthenes 0.44 NA NA NA NA NA 0.0048 U 0.0046 U 0.0047 U 0.0046 U 0.0047 U 0.029
TEQ 2 1.664 0.0084 0.0114 4.404 0.00075 NA NA NA NA NA 0.017
CONVENTIONALS
Total Cyanide (mg/kg; EPA 335.4) 3200 0.897 27.6 0.594 19.2 4.89 5251 NA NA NA NA NA
Total Solids (%; EPA 160.3) NA NA NA NA NA 87.50 NA NA NA NA NA
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TABLES
2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION

SOIL ANALYTICAL RESULTS

SPENT POT LINING AREA
KAISER RI/FS REPORT

TACOMA, WASHINGTON
Test Pit Identification: MA-37 MA38 MA-39 MA-40 MA-41
Depth of Waste Material Observed (ft BGS): 1-1.5 1.5-2.5 0-1.5 0-2.5 1.5-2.5
Depth of Sample Below Waste Material (ft) 0.5 2.0 0.5 0.5 1 0.5 1 0.5
Sample Identification: SPL-MA37-2012-S(2-2.5) | SPL-MA37-2012-S(3.5-4)| SPL-MA38-2012-S(3-3.5) | SPL-MA39-2012-S(2-2.5)| SPL-MA39-2012-S(2.5-3) | SPL-MA40-2012-S(3-3.5) | SPL-MA40-2012-S(3.5-4)| SPL-MA41-2012-S(3-3.5)

Laboratory Identification:| Preliminary Cleanup ui38B u138J UI38K uI38L UI38M uI138C UI38N uI138D

Sample Collection Date: Levels (a) 02/14/2012 02/14/2012 02/14/2012 02/15/2012 02/15/2012 02/15/2012 02/15/2012 02/15/2012
cPAHs (mg/kg)
Method SW8270D-SIM
Benzo(a)anthracene 0.13 0.0078 0.005 U 0.0052 0.0046 U 0.0046 U 0.027 0.0072 0.11
Chrysene 0.14 0.018 0.0062 0.0086 0.011 0.0046 U 0.062 0.022 0.17
Benzo(b)fluoranthene 0.44 NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 0.44 NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.35 0.0079 0.005 U 0.0062 0.0046 U 0.0046 U 0.026 0.0072 0.11
Indeno(1,2,3-cd)pyrene 1.2 0.0052 0.005 U 0.0055 0.0046 0.0046 U 0.018 0.0074 0.071
Dibenz(a,h)anthracene 0.64 0.0045 U 0.005 U 0.0047 U 0.0046 U 0.0046 U 0.0049 U 0.0048 U 0.029 J
Total Benzofluoranthenes 0.44 0.018 0.0092 0.018 0.014 0.0046 U 0.062 0.026 0.22
TEQ 2 0.011 0.001 0.009 0.002 NA 0.037 0.011 0.155
CONVENTIONALS
Total Cyanide (mg/kg; EPA 335.4) 3200 0.191 NA NA NA NA 6.30 NA 0.288
Total Solids (%; EPA 160.3) 90.30 NA NA NA NA 83.00 NA 87.30

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.
J = Indicates the analyte was positively identified; the associated numerical value is the
approximate concentration of the analyte in the sample.
NA = Not analyzed/not applicable.
--- = Cleanup level not applicable.

(a) MTCA Method C Preliminary Cleanup Level (Appendix D; RI/FS Work Plan)
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TABLE 6

2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION

GROUNDWATER ANALYTICAL RESULTS
SPENT POT LINING AREA

KAISER RI/FS REPORT

TACOMA, WASHINGTON

Page 1 of 1

Dup of SPL-MW-F(s)

Sample Identification: SPL-MW-B(S) SPL-MW-B(s) SPL-MW-C(S) SPL-C(s) SPL-MW-F(S) SPL-F(s) SPL-Z(s)
Laboratory Identification Preliminary Cleanur ND59F UK16C ND59G UK22A ND59H UK22B UK22C
Sample Collection Date: Levels (a) 7/1/2008 2/29/2012 7/1/2008 03/01/2012 7/1/2008 03/01/2012 03/01/2012
cPAHSs (ug/L)
Method SW8270D-SIM
Benzo(a)anthracene 0.020 0.016 0.010 U 0.011 U 0.010 U 0.002 0.016 NA
Chrysene 0.019 0.024 0.010 U 0.011 U 0.010 U 0.006 0.062 NA
Benzo(a)pyrene 0.018 0.010 U 0.010 U 0.011 U 0.010 U 0.001 0.010 U NA
Indeno(1,2,3-cd)pyrene 0.018 0.010 U 0.010 U 0.011 U 0.010 U 0.002 0.010 U NA
Dibenz(a,h)anthracene 0.018 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U NA
Total Benzofluoranthenes 0.018/0.036 (b) 0.010 U 0.020 U 0.011 U 0.020 U 0.090 0.040 NA
TEQ 0.030 0.004 ND ND ND 0.020 0.006 NA
CONVENTIONALS
WAD Cyanide (mg/L; SM4500CN-I) 0.01 0.006 0.005 U 0.006 0.008 J 0.011 0.015J 0.006 J
Total Cyanide (mg/L;EPA 335.4) 16 0.37 NA 0.029 NA 1.02 NA NA
FIELD PARAMETERS
pH 7.53 8.20 6.82 8.71 8.58 10.44 10.44
Conductivity (uS) 1082 562 2637 2129 4371 2755 2755
Turbidity (NTU) medium low medium low high medium medium
Dissolved Oxygen (mg/L) 0.02 0.02 0.02 0.20 0.00 0.28 0.28
Temperature (°C) 15.03 8.22 15.28 9.45 16.17 8.73 8.73
ORP (mV) -446.8 -99.7 -446.6 -168.2 -446 -218.0 -218.0

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.

J = Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

NA = Not analyzed/not applicable.
--- = Cleanup level not applicable.

(a) MTCA Method B Preliminary Cleanup Level (Appendix D; RI/FS Work Plan)

(b) Cleanup levels for benzo(b)fluoranthene and benzo(k)fluoranthene respectively; benzo(k)fluoranthene adjusted upward based on PQL.
(c) The MTCA Method B adjusted preliminary cleanup level for WAD cyanide (0.01 mg/L) has one significant figure.
Therefore, values less than or equal to 0.15 mg/L are not considered exceedances of the preliminary cleanup level.
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TABLE 7

2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION

GROUNDWATER ANALYTICAL RESULTS
ROD MILL AREA CLOSED LANDFILL
KAISER RI/FS REPORTTACOMA, WASHINGTON

Page 1 of 2

Shallow Wells
Upgradient Well Closed Landfill Downgradient Wells
Dup of RM-MW-6(S) Dup of RM-MW-6(s)
Sample Identification: RM-MW-5(S) RM-MW-5(s) RM-MW-6(S) RM-MW-6(D) RM-MW-6(s) RM-MW-99(s) RM-MW-3(S) RM-MW-3(s) RM-MW-4(S) RM-MW-4(s) RM-MW-7(s) RM-MW-8(s)
Laboratory Identification| Preliminary Cleanug ND59C (RE) UKO3E/UKO3K ND59D (RE) ND59E (RE) UK16A/UK16G UK16B/UK16H ND59A (RE) UKO03D/UKO03J ND59B (RE) UKO3B/UKO3H UKO3C/UKO3I UKO3A/UK03G
Sample Collection Date: Levels (a) 7/1/2008 02/28/2012 7/1/2008 7/1/2008 02/29/2012 02/29/2012 7/1/2008 02/28/2012 7/1/2008 02/28/2012 02/28/2012 02/28/2012
TOTAL PETROLEUM HYDROCARBONS (mg/L)
NWTPH-Dx
Diesel Range- Organics 0.5 0.25 U 0.10 U 741 15 0.50 0.49 0.25 U 0.10 U 0.25 U 0.10 U 0.10 U 0.10 U
Motor Oil -Range Organics 0.5 0.50 U 0.20 U 25U 25U 0.20 U 0.20 U 0.50 U 0.20 U 0.50 U 0.20 U 0.20 U 0.20 U
VOLATILES (ug/L)
Method SW8260-SIM
Vinyl Chloride 2.4 0.02 UJ 0.020 U 5.5 4 0.020 U 0.020 U 0.02 UJ 0.020 U 1.2 0.020 U 0.020 U 0.020 U
cPAHSs (ug/L)
Method SW8270D-SIM
Benzo(a)anthracene 0.020 0.012 UJ 0.010 U 3417 25U 0.56 J 0.42J 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U
Chrysene 0.019 0.012 UJ 0.010 U 7.0J 25U 0.64 J 0.51J 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U
Benzo(b)fluoranthene 0.018 0.012 UJ NA 231 25U NA NA 0.010 UJ NA 0.010 UJ NA NA NA
Benzo(k)fluoranthene 0.036 0.012 UJ NA 1.8 25U NA NA 0.010 UJ NA 0.010 UJ NA NA NA
Benzo(a)pyrene 0.018 0.012 UJ 0.010 U 1317 25U 0.34J 0.26 J 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U
Indeno(1,2,3-cd)pyrene 0.018 0.012 UJ 0.010 U 1.0 W 25U 0.13 0.11 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U
Dibenz(a,h)anthracene 0.018 0.012 UJ 0.010 U 1.0 W 25U 0.050 0.043 0.010 UJ 0.010 U 0.010 UJ 0.010 U 0.010 U 0.010 U
Total Benzofluoranthenes 0.018/0.036 (a) NA 0.020 U NA NA 0.67 J 0.54 J NA 0.020 U NA 0.020 U 0.020 U 0.020 U
TEQ 0.030 NA NA 1.45 NA 0.487 J 0.376 J NA NA NA NA NA NA
PCBs (ug/L)
Method SW8082
Aroclor 1016 0.020 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1242 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1248 0.010 U 0.010 U 0.73J 1.2 0.067 0.065 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1254 0.020 0.010 U 0.010 U 0.77 J 137 0.096 0.084 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1260 0.010 U 0.010 U 0.11J 0.18 J 0.015 U 0.015 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Aroclor 1221 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.015 U
Aroclor 1232 0.010 U 0.010 U 0.030 U 0.032 U 0.010 U 0.010 U 0.011 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
Total PCBs 0.020 NA NA 1.6 2.7 0.163 0.149 NA NA NA NA NA NA
TOTAL METALS (ug/L)
Method EPA 200.8/SW7470A
Arsenic 8.0 1.6 0.5 85J 42J 62.8 68.0 11 0.3 2.8 0.7 1.6 0.7
Chromium 240,000 (b) 05U 1U 74 273 05U 05U 21 1U 2.8 05U 1U 1U
Copper 20 0.5 17 201 68 J 4.6 4.7 51 2.6 6.1 3.2 9.4 1.2
Lead 10 1U 01U 52J 14 ) 1.6 1.5 7 0.1U 1U 0.1U 0.3 0.1U
Mercury 0.15 01U 0.1U 0.2 01U 01U 01U 0.1U 0.1U 0.1U 0.1U 0.1U 0.1U
Zinc 160 4 U 4 U 340 J 90 J 4 U 4 U 60 7 10 148 4 U 4 U
DISSOLVED METALS (ug/L)
Method EPA 200.8
Arsenic 8.0 NA 0.5 NA NA 59.3 64.4 NA 0.3 NA 0.7 1.2 0.7
Chromium 240,000 (b) NA 1U NA NA 1U 05U NA 1U NA 05U 1U 1U
Hexavalent Chromium 50 NA NA NA NA NA NA NA NA NA NA NA NA
Copper 20 NA 1.4 NA NA 05U 05U NA 23 NA 3.2 7.7 1.2
Lead 10 NA 0.1U NA NA 0.1U 01U NA 0.1U NA 01U 01U 01U
Mercury 0.15 NA 0.1U NA NA 0.1U 0.1U NA 01U NA 01U 0.1U 01U
Zinc 160 NA 4 U NA NA 4 U 4 U NA 7 NA 168 4 U 4 U
FIELD PARAMETERS
pH 7.28 7.09 8.94 8.99 7.80 7.80 7.21 7.26 7.20 7.98 7.82 7.33
Conductivity (uS) 430 181 3712 3717 1145 1145 1094 112 1298 432 233 655
Turbidity (NTU) --- low low medium medium low low low low low low low low
Dissolved Oxygen (mg/L) 0.02 0.02 0.01 0.01 0.01 0.01 0.09 0.01 0.15 0.01 0.02 0.01
Temperature (°C) 14.75 8.39 14.50 14.49 8.26 8.26 14.69 8.72 14.03 8.07 8.46 8.07
ORP (mV) - -442.1 -57.7 -442.7 -442.6 -143.4 -143.4 -438.5 -54.8 -440.3 -14.3 -16.2 -43.4
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TABLE 7

2012 REMEDIAL INVESTIGATION AND 2008 SUPPLEMENTAL INVESTIGATION

GROUNDWATER ANALYTICAL RESULTS
ROD MILL AREA CLOSED LANDFILL

KAISER RI/FS REPORTTACOMA, WASHINGTON

Intermediate Wells

Upgradient Wells

Closed Landfill

Downgradient Wells

Sample Identification: RM-MW-2(1)* RM-MW-5(1) RM-MW-6(1) RM-MW-6(1) RM-MW-6(1) RM-MW-3(1) RM-MW-3(1) RM-MW-4(1) RM-MW-4(1)
Laboratory Identification:| Preliminary Cleanug ND73D ND73E ND73F UK18A UN49A ND73B UN48A ND73C UN48B
Sample Collection Date: Levels (a) 7/2/2008 7/2/2008 7/2/2008 02/29/2012 03/21/2012 7/2/2008 03/21/2012 7/2/2008 03/21/2012
TOTAL PETROLEUM HYDROCARBONS (mg/L)
NWTPH-Dx
Diesel Range- Organics 0.5 0.25 U 0.25 U NA NA NA NA NA NA NA
Motor Oil -Range Organics 0.5 0.50 U 0.50 U NA NA NA NA NA NA NA
VOLATILES (ug/L)
Method SW8260-SIM
Vinyl Chloride 2.4 02U 02U 2 NA NA 02U NA 02U NA
cPAHSs (pg/L)
Method SW8270D-SIM
Benzo(a)anthracene 0.020 0.010 U 0.010 U 0.48 0.010 U NA 0.010 U NA 0.010 U NA
Chrysene 0.019 0.010 U 0.010 U 0.52 0.010 U NA 0.010 U NA 0.010 U NA
Benzo(b)fluoranthene 0.018 0.010 U 0.010 U 0.28 NA NA 0.010 U NA 0.010 U NA
Benzo(k)fluoranthene 0.036 0.010 U 0.010 U 0.28 NA NA 0.010 U NA 0.010 U NA
Benzo(a)pyrene 0.018 0.010 U 0.010 U 0.37 0.010 U NA 0.010 U NA 0.010 U NA
Indeno(1,2,3-cd)pyrene 0.018 0.010 U 0.010 U 0.2 0.010 U NA 0.010 U NA 0.010 U NA
Dibenz(a,h)anthracene 0.018 0.010 U 0.010 U 0.08 0.010 U NA 0.010 U NA 0.010 U NA
Total Benzofluoranthenes 0.018/0.036 (a) NA NA NA 0.020 U NA NA NA NA NA
TEQ 0.030 NA NA 0.221 NA NA NA NA NA NA
PCBs (pg/L)
Method SW8082
Aroclor 1016 0.020 0.010 U 0.010 U 0.010 0.010 U NA 0.010 U NA 0.010 U NA
Aroclor 1242 0.010 U 0.010 U 0.010 0.010 U NA 0.010 U NA 0.010 U NA
Aroclor 1248 0.010 U 0.010 U 0.010 0.010 U NA 0.010 U NA 0.010 U NA
Aroclor 1254 0.020 0.010 U 0.010 U 0.033 0.010 U NA 0.010 U NA 0.010 U NA
Aroclor 1260 0.010 U 0.010 U 0.010 0.010 U NA 0.010 U NA 0.010 U NA
Aroclor 1221 0.010 U 0.010 U 0.010 0.010 U NA 0.010 U NA 0.010 U NA
Aroclor 1232 0.010 U 0.010 U 0.010 0.010 U NA 0.010 U NA 0.010 U NA
Total PCBs 0.020 NA NA 0.033 NA NA NA NA NA NA
TOTAL METALS (ug/L)
Method EPA 200.8/SW7470A
Arsenic 8.0 3 3.6 18 39 NA 1U 1.0 4 8.6
Chromium 240,000 (b) 5 15.4 88 161 NA 1 4.8 11 13
Copper 20 1u 43 NA NA NA NA NA NA NA
Lead 10 2U 11U NA NA NA NA NA NA NA
Mercury 0.15 01U 01U NA NA NA NA NA NA NA
Zinc 160 10U 6 NA NA NA NA NA NA NA
DISSOLVED METALS (ug/L)
Method EPA 200.8
Arsenic 8.0 NA NA NA 36 NA NA 05U NA 7.3
Chromium 240,000 (b) NA NA NA 155 NA NA 0.6 NA 13
Hexavalent Chromium 50 NA NA NA NA 0ou NA 10U NA 0ou
Copper 20 NA NA NA NA NA NA NA NA NA
Lead 10 NA NA NA NA NA NA NA NA NA
Mercury 0.15 NA NA NA NA NA NA NA NA NA
Zinc 160 NA NA NA NA NA NA NA NA NA
FIELD PARAMETERS
pH 6.57 7.0 6.72 7.68 7.14 6.6 8.94 6.65 8.80
Conductivity (uS) 5359 1340 7181 5158 6159 5299 6934 6912 2237
Turbidity (NTU) - low medium medium low 7.53 medium 84.21 medium 19.97
Dissolved Oxygen (mg/L) - 0.04 0.01 0.03 0.01 0.60 0.04 0.68 0.03 0.53
Temperature (°C) -- 14.88 13.65 14.5 10.82 12.10 13.26 11.65 14.23 11.97
ORP (mV) -447.3 -446.1 -446 -145.8 -186.2 -447.1 -94.6 -447.3 -134.6
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Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.
NA = Not analyzed/not applicable

--- = Cleanup level not available

(a) Cleanup levels for Benzo(b)fluoranthene and Benzo(k)fluoranthene respectively.
(b) The preliminary cleanup level value shown is for Chromium Il

*Samples for MW-2(l) were incorrectly labeled as MW-21(l) on the chain-of-custody
report and the laboratory analytical results.
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TABLE 8 Page 1 of 1
2012 REMEDIAL INVESTIGATION GROUNDWATER ANALYTICAL RESULTS
FORMER LOG YARD AREA
FORMER KAISER ALUMINUM PROPERTY
TACOMA, WASHINGTON
Sample Identification: MW-101(s) MW-102(s) MW-103(s)
Laboratory Identification: Preliminary Cleanup UK22D/UK22E UK16E/UK16J UK16D/UK16I
Sample Collection Date: Levels (a) 03/01/2012 02/29/2012 02/29/2012
TOTAL METALS (ug/L)
Method EPA 200.8
Arsenic 8.0 11 3.6 2.0
DISSOLVED METALS (ug/L)
Method EPA 200.8
Arsenic 8.0 10 13 14
FIELD PARAMETERS
pH 8.45 6.87 6.81
Conductivity (uS) 1318 532 176
Turbidity (NTU) low low low
Dissolved Oxygen (mg/L) 0.19 0.01 0.01
Temperature (°C) 7.78 8.90 7.78
ORP (mV) -121.5 2.0 1.8
Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.
NA = Not analyzed/not applicable
--- = Cleanup level not available
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TABLE 9 Page 1 of 1
2012 REMEDIAL INVESTIGATION WASTE CHARACTERIZATION SAMPLE ANALYTICAL RESULTS
SPENT POT LINING AREA
KAISER RI/FS PROPERTY
TACOMA, WASHINGTON

Sample Identification;] SPL-MA33-2012-WC(0-2) SPL-MA37-2012-WC(1-1.5) SPL-MA39-2012-WC(0-1.5) SPL-MA41-2012-WC(1.5-2.5)
Laboratory Identification UI39A uUI39B uI39C uUI39D

Sample Collection Date: 02/15/2012 02/15/2012 02/15/2012 02/15/2012

PAHs (mg/kg) (a)
Method SW8270D

Naphthalene 1273 0.47 1.6 0.3
2-Methylnaphthalene 0.65 0.31 1.6 0.13
1-Methylnaphthalene 0.49 0.25 1.2 0.1
Acenaphthylene 0.094 0.062 U 0.15 0.064 U
Acenaphthene 261J 0.63 8.3 0.39
Fluorene 3 0.36 4 0.2
Phenanthrene 48 J 6.2 51 3.1
Anthracene 8.71J 1.2 11 0.65
Fluoranthene 457 9 36 33
Pyrene 49 J 11 54 4.7
Benzo(a)anthracene 153 4.2 18 1.9
Chrysene 21 8.5 23 3.8
Benzo(a)pyrene 14 3.4 18 1.2
Indeno(1,2,3-cd)pyrene 9.3 25 10 0.9
Dibenz(a,h)anthracene 21 0.72 25 0.26
Benzo(g,h,i)perylene 12 3.2 15 1.2
Dibenzofuran 221 0.18 0.59 0.074
Total Benzofluoranthenes 251 8.8 26 3.9
TEQ 19.35 5.11 23.88 1.93

TOTAL METALS (mg/kg) (a)
Method SW6010B/7471A

Antimony 10U 10U ou 30U
Arsenic 10U 10U ou 30U
Barium 138 123 111 92
Beryllium 3.9 5.2 3.6 1.2
Cadmium 0.6 05U 0.7 1U
Chromium 36 36 39 23
Lead 17 19 31 20
Mercury 0.02 U 0.03 0.21 0.03 U
Nickel 45 45 58 25
Selenium 10U 10U ou 30U
Silver 0.8 U 0.8 U 0.8 U 2U

TCLP METALS (mg/L) (a)
Method TCLP-SW6010B/TCLP-7471A

Antimony 02U 02U 0.2 U 02U
Barium 0.12 0.13 0.12 0.13
Beryllium 0.024 0.027 0.013 0.005 U
Cadmium 0.01U 001U 0.01U 0.01U
Chromium 0.02 U 0.02 U 0.02 U 0.02 U
Lead 01U 01U 01U 01U
Mercury 0.0001 U 0.0001 U 0.0001 U 0.0001 U
Nickel 0.05 U 0.06 0.06 0.05 U
Selenium 02U 02U 02U 02U
Silver 0.02 U 0.02 U 0.02 U 0.02 U
CONVENTIONALS (a)

Total Solids (%, EPA 160.3) 90.80 89.50 85.30 78.20
Cyanide (mg/kg, SW9010C) 2297 0.703 J 1.13 18.5
Cyanide, Amenable (mg/kg, SW9010C) 1.08 U 0.051 UJ 0.057 U 0.617 U
Fluoride (mg/kg, EPA 300.0) 1460 1430 1880 1450
Post Chlorination Cyanide (mg/kg, SW9010(] 2231 0.657 J 1.08 18.1

U = The analyte was not detected in the sample at the given reporting limit.
J = Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.

(a) Samples were analyzed for those constituents identified under the federal subpart D land disposal restrictions (40 C.F.R 268.40) for spent potliners from primary
aluminum reduction (waste code K088).
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TABLE 10 Page 1 of 1
2012 REMEDIAL INVESTIGATION WASTE CHARACTERIZATION SAMPLE ANALYTICAL RESULTS
ROD MILL AREA CLOSED LANDFILL
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Municipal Solid Waste
Sample Identification: Landfill Disposal RM-LF30-2012-WC(1-4) RM-LF31-2012-WC(1-4)  RM-LF32-2012-WC(1-4)

Laboratory Identification: Screening UI39E UI39F UI39G
Sample Collection Date: Levels (a) 02/14/2012 02/14/2012 02/15/2012
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel Range Organics -- 1200 1500 3800
Motor Oil - 760 1000 2900

VOLATILES (mg/kg)
Method SW8260
Vinyl Chloride - 0.0007 U 0.0006 U 0.0007 U

cPAHs (mg/kg)
Method SW8270D

Benzo(a)anthracene - 900 610 260
Chrysene - 950 630 290
Benzo(a)pyrene - 760 560 220
Indeno(1,2,3-cd)pyrene - 340 280 110
Dibenz(a,h)anthracene - 110 77 34
Total Benzofluoranthenes - 1,200 970 370
Total cPAHs 10,000 (b) 4,260 3,127 1,284

PCBs (mg/kg)
Method SW8082 -

Aroclor 1016 - 0.032 U 0.031 U 0.031 U
Aroclor 1242 - 0.032 U 0.031 U 0.031 U
Aroclor 1248 - 0.80 U 0.58 0.12 U
Aroclor 1254 - 0.24 0.38 0.34
Aroclor 1260 - 0.10 0.059 0.15
Aroclor 1221 - 0.032 U 0.031 U 0.031 U
Aroclor 1232 - 0.032 U 0.031 U 0.031 U
Total PCBs 100 (c) 0.34 1.019 0.49

TOTAL METALS (mg/kg)
Method SW6010B/7471A

Arsenic 100 (d) 50 U 50 U 50 U
Chromium 100 (d) 10 18 30
Copper -- 80 153 133
Lead 100 (d) 40 60 50
Mercury 4 (d) 0.02 U 0.02 0.02 U
Zinc - 90 290 90

U = The analyte was not detected in the sample at the given reporting limit.

(a) Values shown are screening levels and subject to approval by the appropriate regulatory agency and/or landfill.
(b) Washington State dangerous waste criteria for solid waste; WAC 173-303-100 (6).

(c) Criterion for disposal in a municipal solid waste landfill may be up to 100 mg/kg if approved by Ecology and EPA.
(d) Level shown is based on a factor of 20 times the Toxicity Characteristic Leaching Procedure concentration.
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TABLE 11

DIRECT-PUSH BORING SOIL SAMPLE ANALYTICAL RESULTS

2008 BLAIR HYLEBOS PENINSULA TERMINAL REDEVELOPMENT PROJECT
KAISER RI/FS REPORT

TACOMA, WASHINGTON

Taylor Way Adjacent to Kaiser SPL Area
Sample Identification: RRI-P-215 RRI-P-215 RRI-P-216 RRI-P-216 RRI-P-217 RRI-P-217
Sample Depth: (4-6)C (19-23)C (5-6)C (20-22)C (5-7)C (19-24)C
Laboratory Identification: Preliminary OC66E OC66E OC34E OC34F OC34A 0C34B
Sample Collection Date:| Cleanup Levels (a) 12/4/2008 12/4/2008 12/3/2008 12/3/2008 12/3/2008 12/3/2008
TOTAL METALS (mg/kg)
Method SW6010B/SW7471A
Arsenic 20 6 U 6 U 6 U 6 U 6 U 5U
Cadmium 02U 02U 02U 02U 02U 02U
Chromium 1,000,000 30.9 14.4 35.9 13.4 47917 135
Lead 1,000 4 2U 4 2U 2 2U
Mercury 0.04 U 0.05 U 0.04 U 0.05 U 0.05 U 0.05 U
CONVENTIONALS (mg/kg)
Total Cyanide (EPA 335.4) 3,200 2.64 0.056 U 3.68 0.058 U 3.83 0.058 U
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 5.6 U 6.0 U 6.1U 6.1 U 54 U 58 U
Motor Oil-Range 2,000 11U 12U 12U 12U 15 12U

U = The analyte was not detected in the sample at the given reporting limit.

--- = Constituent not detected; no preliminary cleanup level presented.

(a) Development of preliminary soil cleanup levels is presented in Table 2.
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TABLE 12 Page 1 of 2
SUMMARY OF WASTE MATERIAL OBSERVED IN ROD MILL AREA CLOSED LANDFILL EXPLORATIONS
2008 SUPPLEMENTAL AND RI INVESTIGATIONS
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Estimated Percent Total Volume

Waste
Bauxite
Exploration with Observed Length of Test| Depth Waste Materials Carbon Refractory Ore/Synthetic Wood Gray-Green
Waste Materials (a) Pit Were Observed (ft BGS) Soil Materials Concrete Brick Coal Cryolite Debris Material Other JComments
2008 Supplemental Investigation
IRM—LF—13 11 1-8 100 - -- -- -- -- -- -- INo waste encountered. Strong petroleum hydrocarbon odor/staining.
IRM—LFlS 10 1-45 30 40 - 10 - <5 - 15 Cobble to boulder-sized chunks of carbon waste materials.
9 45-95 70 - - - - - - 30  [Mixed waste.
RM-LF19 3 1-6 a3 <5 __ <5 __ - __ 7 Cobble to boulder-sized chunks of carbon waste materials. Mixed waste includes rebar, cloth, metal debris (pipe
elbows).
IRM—LF20 19 3-6.5 70 -- 25 <5 -- -- -- -- Cobble to boulder sized chunks of concrete. Waste not encountered in southeastern quarter of test pit.
Cobble to boulder-sized chunks of black carbon waste materials and chunks of concrete. No waste materials
RM-LF21 36 1-45 40 10 25 15 - - 10 - encountered in southern quarter of test pit. Refusal encountered at varying depths. Depth of waste materials is an
IRM—LF22 37 1-5 50 -- 30 15 -- -- -- 5 Cobble and boulder-sized chunks of concrete. Other waste is described as red brick or red chunks of concrete.
5 ) ®) __ __ __ __ __ __ Waste materials encountered to a depth of 3 ft in northern half of test pit. Waste materials extended deeper in
southern half of test pit; refusal encountered at 5 ft BGS due to large chunks of waste materials.
|RM-LF23 22 0.5-1.75 70 - 30 - - - - - Cobble to gravel-sized chunks of concrete.
1.75-7 60 - 40 - - - - - Cobble to gravel-sized chunks of concrete.
|RM-LF24 14 1-225 >95 <5 - - - - - - Cobble-sized fragments of black carbon waste materials.
o ) .
295.75 50- 80 8-20 5-10 __ __ __ __ 7-20 Cobt_)le to _boulde_r sized chunks of black, I|ght,. and porous carb.on. Other vyaste _|s 5-15% mlx.ture of carbgn and coal
Itar pitch with a vitreous texture and 2 - 5% white to gray chalk-like to clay-like mixture of cryolite and bauxite ore.
| 13 505 ) ) - - - __ - __ Refus_al encountered at. 0.5' BGS in eastern ha_lf of test pit due to large chunks of black carbon materials. No waste
materials encountered in western half of test pit.
RM-LE29 35 505 ®) ®) ®) __ __ __ __ __ Refusal encount_ered at0.5 BGS.II”I eastern half of test p_|t due to large chunks of black carbon materials and concrete.
No waste materials encountered in western half of test pit.
IRM—MW—6(S) NA 2.75-3.25 50 50 -- -- -- -- -- -- IBIack carbon materials.
NA 3.25-3.75 0 -- -- -- -- -- 100 -- Wood cuttings with slight hydrocarbon odor and staining.
3.75-5.25 60 40 -- -- -- -- -- -- IBIack carbon materials. Moderate petroleum odor and staining.
5.25-9.5 100 -- -- -- -- -- -- INo waste encountered. Strong petroleum hydrocarbon odor/ staining.
IRM-MW-6(1) NA 3-35 25 75 -- -- -- -- -- -- IBIack carbon waste materials with fragments of petroleum coke and coal tar pitch.
35-4 30 -- -- -- -- -- -- 70 Other waste described as gray silt/ash.
6.75-9.5 100 -- -- -- -- -- -- -- INo waste encountered. Strong petroleum hydrocarbon odor/ staining.
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TABLE 12

Page 2 of 2

SUMMARY OF WASTE MATERIAL OBSERVED IN ROD MILL AREA CLOSED LANDFILL EXPLORATIONS
2008 SUPPLEMENTAL AND RI INVESTIGATIONS

KAISER RI/FS REPORT

TACOMA, WASHINGTON

Estimated Percent Total Volume

Waste
Bauxite
Exploration with Observed Length of Test| Depth Waste Materials Carbon Refractory Ore/Synthetic Wood Gray-Green
Waste Materials (a) Pit Were Observed (ft BGS) Soil Materials Concrete Brick Coal Cryolite Debris Material Other JComments
Previous Investigations
RM-LF8 NS 1-7 (b) - - (b) - - - (b) Other waste is described as white waste, blocky waste, and possible pieces of asbestos.
IRM—LFQ NS 1-1.5 (b) - - - - - - (b) Yellowish (possible iron oxide stained) wasteffill.
15-25 (b) - - (b) - - (b) (b) Other waste described as black, gray, and white sand-size waste and metal.
25-85 (b) - - - - - - (b) Cemented black medium sand size waste.
RM-LF10 NS 1-6 ) __ __ __ __ __ ®) ®) Gray and whlte_ sand-sized waste, metal, cloth, and large blocks of angular waste up to 1.5 ft size, gray and white
Ilayered sand-sized waste toward bottom of hole.
IRM—LF12 NS 1-55 (b) -- -- -- (b) -- -- (b) IDark gray to black sandy waste with various sizes of shiny, black coal.
55-6 (b) -- -- -- -- -- (b) Sand and silt-sized, white-gray, black waste.
|RM-DPT3 NA 3.5-3.75 (b) -- -- -- -- -- (b) Gray and white, fine sand-sized waste.
2012 RI
lrm-Lr30 10 1-35 20 10 5 __ __ 10 - 50 “ Gray—gr_een fmg grained wa_ste material with mterspe_rsed white granular material (composed of boaxite ore and
synthetic cryolite), cobble sized carbon waste material, and trace amounts of concrete and rebar.
3.5-4 -- -- -- -- 100 -- -- -- IBlack boulder-sized to fine grained coal waste material
lrv-Lean 12 175 __ 15 1 5 1 5 __ 75 “ Grgy—green fine grained vyaster material with boulder sized fragments of black carbon waste and trace amounts of
white waste, refractory brick, concrete, coal and metal.
Gray-green fine grained waste material with boulder-sized blocks of carbon waste material and coal with trace
IRM-LF32 10 1-4 - 15 3 2 15 15 - 50 <1 amounts of white waste material (composed of bauxite ore and synthetic cryolite), concrete, refractory brick, metal,
Jand plastic

-- Indicates waste type not encountered.

NA Indicates not applicable.

NS Indicates information on length of test pit not available.

(a) Explorations where no waste materials were observed include RM-LF1 through RM-LF7, RM-LF11, RM-LF14, RM-LF15, RM-LF16, RM-LF17, RM-LF25, RM-LF26, and RM-LF27
(b) Percent total volume not estimated.
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TABLE 13 Page 1 of 1
SOIL ANALYTICAL RESULTS
2008 SUPPLEMENTAL INVESTIGATION
ROD MILL AREA CLOSED LANDFILL
KAISER RI/FS REPORT
TACOMA, WASHINGTON

RM-MW-6I RM-MW-6(S)
Sample Identification: RM-MW-6(1) (7) RM-MW-6(1) (9) RM-MW-6(I) (10.5) RM-MW-6(S) (5.5) RM-MW-6(S) (10)
Sample Depth: 7 9 10.5 5.5 10
Laboratory Identification: Preliminary ND16G ND16H ND16l ND16J ND16K
Sample Collection Date: Cleanup Levels (a 6/26/2008 6/26/2008 6/26/2008 6/26/2008 6/26/2008

cPAHs (mg/kg)
SW8270-SIM
Benzo(a)anthracene 0.13 54 17 0.460 26 4
Chrysene 0.14 100 24 0.640 31 4.6
Benzo(b)fluoranthene 0.44 52 15 0.340 18 3.1
Benzo(k)fluoranthene 0.44 42 12 0.340 19 3
Benzo(a)pyrene 0.35 34 13 0.320 19 3.2
Indeno(1,2,3-cd)pyrene 1 19 7 0.170 9.3 1.6
Dibenz(a,h)anthracene 0.64 5.9 2.4 0.063 3.2 0.430
Total cPAHs TEQ 2 52.3 18.6 0.464 26.9 45
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-DxSG
Diesel-Range 2,000 6,900 3,400 67 7,300 100
Motor Oil-Range 2,000 1,500 900 22 1,400 43
Total Solids (%)
EPA160.3
Total Solids 79.7 81.3 61.7 86.4 59.3
CONVENTIONALS (mg/kg)
Cyanide (EPA 335.4) 3,200 0.124 0.127 0.071 U 0.209 0.149

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.

(a) Development of preliminary cleanup levels for soil is presented in Table 2.
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TABLE 14 Page 1 of 1
HISTORICAL SOIL ANALYTICAL RESULTS (a)
2002 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Preliminary

Laboratory ID: Cleanup LY-1 LY-2 LY-3 LY-4 LY-5 LY-6 LY-7 LY-8

Sample Date: Levels (b) Oct-02 Oct-02 Oct-02 Oct-02 Oct-02 Oct-02 Oct-02 Oct-02
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 139 320 313 234 602 141 161 207
Motor Oil-Range 2,000 530 737 1,190 648 1,180 448 593 751
TOTAL METALS (mg/kg)
Method EPA 6020
Arsenic 20 221 16.9 34 39.1 164 69.1 121 172
Copper 36 73.3 44 51.6 49.1 158 157 217 400
Lead 1,000 28.5 28.9 36.7 35.1 179 745 127 145
Zinc 100 135 95.3 100 105 386 210 545 413

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.

(a) Soil samples were originally collected from the ground surface; however, since these samples were collected, 4-6 ft of clean

soil was placed in this area so the current depth of the soil represented by these samples is 4 -6 ft below ground surface.
(b) Development of preliminary soil cleanup levels is presented in Table 2.
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS
2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 4

Laboratory ID: Preliminary LY-9 LY-10 LY-11 LY-12 LY-13 LY-14 LY-15 LY-16 LY-17 LY-18 LY-19 LY-20 LY-21 LY-22 LY-23
Sample Depth (a): Cleanup 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date: Levels (b) Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 16.3 68 60.3 30.4 23.2 32.3 20.5 20.8 113 54.1 165 79.5 27.7 34.1 23.2
Motor Oil-Range 2,000 90.1 581 428 245 90.7 181 70.9 87.3 856 392 906 873 213 152 110
TOTAL METALS (mg/kg)
Method EPA 6020
Arsenic 20 9.94 16.2 118 28 17.7 18.3 415 46.4 76.7 97.1 159 113 16.8 24.3 67
Copper 36 37 47 205 50.7 35.7 49.2 55.9 94.5 126 134 128 177 45.1 36.3 82.3
Lead 1,000 155 60.6 69.6 60.1 245 29.4 17.5 41.6 85.6 98 87.7 100 28 24.6 44.4
Zinc 100 62.6 111 227 92.8 81.2 77.8 77.6 91.9 104 227 189 245 82.4 174 121
LANDAU ASSOCIATES
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TABLE 15

HISTORICAL SOIL ANALYTICAL RESULTS

2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA

KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 2 of 4

Laboratory ID: Preliminary LY-24 LY-25 LY-26 LY-27 LY-28 LY-29 LY-30 LY-31 LY-32 LY-33 LY-34 LY-35 LY-36 LY-37 LY-38
Sample Depth (a): Cleanup 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5
Sample Date: Levels (b) Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 68.6 14.9 111 43 69.9 84.9 255U 14.8 32.8 21.7 259U 34.7 43.4 29.6 242U
Motor Oil-Range 2,000 535 48 619 253 470 1,030 51U 127 479 212 27.4 293 487 178 121
TOTAL METALS (mg/kg)
Method EPA 6020
Arsenic 20 36 10.1 126 166 326 13.4 3.15 315 35.1 53.3 6.59 22 17.2 51 121
Copper 36 71.1 34 179 174 474 51.8 13.6 90.9 58 76.4 19.7 71.8 57.4 183 30.9
Lead 1,000 448 14 101 133 178 44.4 5.74 59.8 34.2 52 7.68 32.6 35.1 76.4 274
Zinc 100 115 63.8 283 323 394 86 19.1 98.3 107 132 35.7 93.3 97.7 202 144
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS
2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 3 of 4

Laboratory ID: Preliminary LY-39 LY-40 LY-41 LY-42 LY-43 LY-44 LY-45 LY-46 LY-47 LY-48 LY-49 LY-50 LY-51 B1 B2
Sample Depth (a): Cleanup 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 0-0.5 1-15 1-15
Sample Date: Levels (b) Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 55.6 20.1 30.4 246 U 246U 269 U 13.9 20.3 47.3 26.2 26.1U 15.1 38.8 259U NA
Motor Oil-Range 2,000 175 106 134 49.2 U 49.1 U 116 483 U 535 U 211 146 110 33 275 51.7 U NA
TOTAL METALS (mg/kg)
Method EPA 6020
Arsenic 20 59.7 35.7 49.2 5.47 3.74 11.3 9.73 4.32 51.5 3.39 332 2.57 238 6.41 31.1
Copper 36 139 68.2 130 15.1 12 36.4 22.4 23.6 221 23.9 531 21 320 21.7 47.2
Lead 1,000 64.7 31.8 86.2 10.2 6.44 38.8 11.4 8.62 70.6 7.47 211 7.89 162 6.79 26.9
Zinc 100 238 90.7 173 24 16.6 34.7 29.7 26.8 129 57.2 462 39 423 41.3 84.2
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TABLE 15
HISTORICAL SOIL ANALYTICAL RESULTS
2003 KENNEDY/JENKS SOIL INVESTIGATION
FORMER LOG YARD AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Laboratory ID: Preliminary B3 B4 B5 B6 B7 B8 B9 SP-A SP-B SP-C
Sample Depth (a): Cleanup 1-1.5 1-15 1-1.5 1-15 1-1.5 1-15 4-5

Sample Date: Levels (b) Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03
PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-Dx
Diesel-Range 2,000 NA NA NA NA NA NA 1,720 19.9 31.7 44.8
Motor Oil-Range 2,000 NA NA NA NA NA NA 950 108 305 165.0
TOTAL METALS (mg/kg)
Method EPA 6020
Arsenic 20 3.59 13.7 2.04 U 2.18 28.3 115 NA 7.44 12 3.39
Copper 36 19.3 40.2 1.6 16.7 44.6 33 NA 25.8 26.8 35.1
Lead 1,000 7.43 19.7 2.72 4.05 15 12.5 NA 10.6 64.9 8.47
Zinc 100 37.2 77.8 28.8 30.2 59.3 58.5 NA 46.6 52 69.3

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.

(a) Soil samples were originally collected from the ground surface; however, since these samples were collected, 4-6 ft of clean
soil was placed in this area so the current depth of the soil represented by these samples is 4 -6 ft below ground surface.
(b) Development of preliminary soil cleanup levels is presented in Table 2.
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TABLE 16 Page 1 of 1
HISTORICAL GROUNDWATER ANALYTICAL RESULTS
2002/2003 KENNEDY/JENKS GROUNDWATER INVESTIGATION
FORMER LOG YARD AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Preliminary

Laboratory ID: Cleanup MW-N B1 B2 B3 B4 B5 B6 B7 B8 B9 B10

Sample Date: Levels (a) Oct-02 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03 Jun-03
DISSOLVED METALS (ug/L)
Method EPA 6000 Series
Arsenic 8 1.6 (b) 18.1 10.7 18.3 20.7 26.2 NA 20.5 19.4 9.02 ou
Copper 20 1.59 (b) ou ou ou wou wou NA wou wou ou wou
Lead 10 1U(b) wou ou wou ou wou NA ou ou ou wou
Zinc 160 10 U (b) 14.3 ou ou ou wou NA ou ou ou ou
PAHSs (ug/L)
EPA Method 8270
2-Methylnaphthalene 0.100 U (c) 0.278 U 0.262 U 0.307 U 0.263 U 0.29 U NA 0.473 U 0.284 U NA 0.194
Fluorene 3,500 0.100 U (c) 0.111 U 0.105 U 0.123 U 0.105 U 0.116 U NA 0.189 U 0.114 U NA 0.0404
Phenanthrene 0.100 U (c) 0.111 U 0.105 U 0.123 U 0.105 U 0.116 U NA 0.189 U 0.114 U NA 0.0751
CONVENTIONALS
Free Cyanide (Method SM 4500 CN I; pg/L) 10 (d)(e) 50U 5U 5U 5U 5U 5U NA NA 5U NA 11

Bold value indicates concentration exceeds the preliminary cleanup level.
U = The analyte was not detected in the sample at the given reporting limit.
NA = Not analyzed

--- = Indicates no criteria available.

(a) Development of preliminary groundwater cleanup levels is presented in Table 3.

(b) Sample was analyzed for total metals.

(c) Sample was analyzed by EPA Method 8270-SIM.

(d) Listed value is for WAD cyanide.

(e) The MTCA Method B adjusted preliminary cleanup level for WAD cyanide (10 pg/L) has one significant figure. Therefore, values less than or equal to 15 pg/L are not considered
exceedances of the preliminary cleanup level.
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TABLE 17 Page 1 of 1
VOLUME ESTIMATION FOR SPL ZONE MATERIAL AND ADJACENT SOIL
SPENT POT LINING AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

SPL Cleanup Area Designation

A B C Total

Area (ft?) 55,800 22,300 7,600 85,700
Average Thickness of SPL Zone Material (ft) 15 2.6 0.5 -

Volume of SPL Zone Material (yd3) 3,100 2,200 140 5,440

Average Thickness of SPL Zone Material Including
Adjacent Soil (ft) (a) 2.8 3.5 25
Estimated Volume of SPL Zone Material and Adjacent
Soil (yd®) (a) (b) 5,800 2,900 700 9,400

(a) Includes soil on top and 0.5 ft of soil beneath the SPL zone material.
(b) Approximately 500 yd® of additional contaminated soil beneath the SPL zone material may
need to be excavated.
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TABLE 18 Page 1 of 1
VOLUME ESTIMATION FOR LANDFILL WASTE AND ADJACENT SOIL
ROD MILL AREA CLOSED LANDFILL
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Closed Landfill

Area (ft%) 39,000
Assumed Depth of Landfill Waste Material (ft) 7.5
Volume of Landfill Waste (yd®) 10,800
Thickness of Landfill Waste Including Underlying 1-ft Soil Zone (ft) 8.5
Assumed Volume of Landfill Waste and Adjacent Soil (yd 3) 12,300

Notes: Estimated volume includes existing soil on top of waste material and 1-ft thick
soil zone beneath waste material.
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TABLE 19 Page 1 of 1
COST ESTIMATE SUMMARY FOR CLEANUP ACTION ALTERNATIVES (a)
KAISER RI/FS REPORT
TACOMA, WASHINGTON
Estimated
Alternative Number Alternative Name Cost (b)
SPL AREA
Alternative 1 Partial Excavation, Capping, and Groundwater Montoring 3,470,000
Alternative 2 Excavation and Groundwater Monitoring 3,730,000
ROD MILL AREA CLOSED LANDFILL

Alternative 1 Partial Excavation, Capping, and Groundwater Montoring 1,430,000
Alternative 2 Excavation and Groundwater Monitoring 1,440,000

FORMER LOG YARD AREA
Alternative 1 Existing Cap and Groundwater Monitoring 80,000

(a) All estimated costs represent present worth based on a discount rate of 5% for long-term
operation, monitoring, and maintenance tasks, and are considered order of magnitude estimates

with a relative accuracy range of -30 to +50 percent. Use of these cost estimates should be limited to
the comparative evaluation of alternatives. More acurate cost estimates will be developed during the

planning and design phases of the selected cleanup actions.

(b) A detailed breakdown of estimated costs for the claeanup action alternatives is provided in Appendix E

8/22/2012 Table 19 Cost Summary Tb 19 Cost Summary
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APPENDIX A

Remedial Investigation Logs of Test Pit
Explorations



Soil Classification System

USCS
MAJOR GRAPHIC LETTER1 TYPICAI -
DIVISIONS SYMBOL SYMBOL" DESCRIPTIONS @
OO
GRAVEL AND CLEAN GRAVEL bo g o 2 Pt GW Well-graded gravel; gravel/sand mixture(s); little or no fines
oo GRAVELLY SOIL i ] 05050
8 55 (Little or no fines) P Co g o g o GP Poorly graded gravel; gravel/sand mixture(s); little or no fines
o Q0
a 5 > (More than 50% of | GRAVEL WITH FINES F P E F GM Silty gravel; gravel/sand/silt mixture(s)
5 E @ coarse fraction retained |  (Appreciable amount of v .
Z5 8 on No. 4 sieve) fines) [0(9,( g GC Clayey gravel; gravel/sand/clay mixture(s)
S i ﬂ ST
03828 SAND AND CLEAN SAND sl GW Well-graded sand; gravelly sand; little or no fines
| g SANDY SOIL Littl fi R
§ ::E § (Litde or no fines) . SP Poorly graded sand; gravelly sand; little or no fines
oL
g s g (More than 50% of SAND WITH FINES | | | | | SM Silty sand; sand/silt mixture(s)
3 25 coarse fraction passed (Appreciable amount of L :
through No. 4 sieve) fines) / ‘4 SC Clayey sand; sand/clay mixture(s)
Inorganic silt and very fine sand; rock flour; silty or clayey fine
(——3' g - SILT AND CLAY | | | | | ML sand or clayey SI|tWI¥1 slight plasticity y vey
) 65 CL Inorganic clay of low to medium plasticity; gravelly clay; sandy
X oD o / clay; silty clay; lean clay
035e (Liquid limit less than 50) .
'-é °ED oL Organic silt; organic, silty clay of low plasticity
S g%
TELg I I MH Inorganic silt; micaceous or diatomaceous fine sand
% 938 SILT AND CLAY ) 9
w=gs ///// / CH Inorganic clay of high plasticity; fat clay
Z ¢ (Liquid limit greater than 50) 7 ) ) ) . e
o JF;F;F;F;F;F; OH Organic clay of medium to high plasticity; organic silt
HIGHLY ORGANIC SOIL PT Peat; humus; swamp soil with high organic content
LETTER
OTHER MATERIALS SYMBOL TYPICAL DESCRIPTIONS
-
PAVEMENT | - AC or PC| Asphalt concrete pavement or Portland cement pavement
ROCK RK Rock (See Rock Classification)
A ASRD AR
WOOD WD Wood, lumber, wood chips
DEBRIS A0, DB Construction debris, garbage
Notes: 1. USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.
2. Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.
3. Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:
Primary Constituent: > 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
Secondary Constituents: > 30% and < 50% - "very gravelly," "very sandy," "very silty," etc.
> 15% and < 30% - "gravelly," "sandy," "silty," etc.
Additional Constituents: > 5% and < 15% - "with gravel," "with sand," "with silt," etc.
< 5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.
4. Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.
Drilling and Sampling Key Field and Lab Test Data
SAMPLER TYPE SAMPLE NUMBER & INTERVAL
Code Description Code Description
a 3.25-inch O.D., 2.42-inch I.D. Split Spoon PP=1.0 Pocket Penetrometer, tsf
b 2.00-inch O.D., 1.50-inch I.D. Split Spoon Sample Identification Number TV=05 Torvane, tsf
c  Shelby Tube PID =100 Photoionization Detector VOC screening, ppm
d  Grab Sample v Recovery Depth Interval W =10 Moisture Content, %
e Single-Tube Core Barrel D=120 Dry Density, pcf
f Double-Tube Core Barrel 1E ] ]47 Sample Depth Interval -200 = 60 Material smaller than No. 200 sieve, %
g  2.50-inch O.D., 2.00-inch I.D. WSDOT Portion of Sample Retained GS Grain Size - See separate figure for data
h 3.00-inch O.D., 2.375-inch I.D. Mod. California for Archive or Analysis AL Atterberg Limits - See separate figure for data
i Other - See text if applicable GT Other Geotechnical Testing
1 300-Ib Hammer, 30-inch Drop CA Chemical Analysis
g ;,t(;;k;dHammer, 30-inch Drop G roun dwater
4 Vibrocore (Rotosonic/Geoprobe) A\VA Approximate water level at time of drilling (ATD)
5  Other - See text if applicable A 4 Approximate water level at time other than ATD
Figure
Kaiser Aluminum : P
LANDAU Tacoma, Washington Soil Classification System and Key A_1
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SPL-MA32-2012
SAMPLE DATA SOIL PROFILE GROUNDWATER
g © 8 | 5 | Excavation Method: Excavator
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
g S Sl 5 ) ! N
P ‘§ %Ei g %Ei 8 ‘% @ View Direction: _North
=% c 1]
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
0 o'.g{o:' GP |} Gray, sandy, fine GRAVEL, (no odor, on sheen)
gog n (loose, moist) (FILL)
| Q-7 . - - -
1 d 0.0 o - Brown, gravelly, fine to medium SAND with R
¥ trace silt and cobbles (no odor, no sheen) L
1 (medium dense, moist to wet) [}
] (FILL) L
| ]
B 2 d 0.0 ! !
1 [} Approximate
1 I / Test Pit Outline
|— 2 i 'i,/
! =
- 3 d 0.0 L} L
] \l
| ‘/ '\' z Rapid Groundwater Seepage
Ay N =
4 d 0.0 S -
| A\  m =™
| | | | | | | | |
Test Pit Completed 02/14/12 0 5 10
|, Total Depth of Test Pit = 3.5 ft. Length (ft)
—6
ﬁ -
8
N
o
©
g —8
[}
g
o
[ =
<
S
o
ek
o
S
©
-
p=]
5 -
¢
g
& — 10
§ Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
§ 2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
8 3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
g
Figure
Kaiser Aluminum .
LANDAU Tacoma, Washington Log of Test Pit SPL-MA32-2012 A_2
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SPL-MA33-2012

Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= > 2 — > IS Ground Elevation (ft):
= 5 Zg| € 21 &
et ‘§ %Ei‘% %Ei g = @ View Direction: _South
=% c 1]
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
—0 o |SP-sM
Dark gray, gravelly, fine to medium SAND with silt
. (no odor, slight sheen) (medium dense, damp) I
- 1 d 00 ' L .
1 ]
1 50% of total volume is dark gray fine grained N
- carbon waste material -
- 1 L i
] (FILL) 1
- 2 d 00 d ! -
1 !
' ! Approximate
2 sP-sM| Y7~ Brown, gravelly, fine to medium SAND with sit ¥ _/_ Test Pit Outline N
) (no odor, no sheen) (medium dense, moistto &
1 wet)
u 3 d 0.0 - - -
\‘ (FILL) !
]
| /‘ ‘j z ATD groundwater seepage n
4 d 0.0 v .
A K4
| | | | | | | | |
Test Pit Completed 02/14/12 0 5 10
L 4 Total Depth of Test Pit = 3.5 ft. Length (ft) ]
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum .
LANDAU Tacoma, Washington Log of Test Pit SPL-MA33-2012 A_3
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SPL-MA34-2012
SAMPLE DATA SOIL PROFILE GROUNDWATER
g © 8 | 5 | Excavation Method: Excavator
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
g S Sl 5 ) ! N
P ‘§ %Ei g %Ei 8 ‘% @ View Direction: _West
=% c 1]
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
—o0 o—
o] GP - P —
220.18. o Eﬁél;r?)r?&s;mé);n?nf GRAVEL with silt (no odor, no{ _ 30% fine grained carbon waste
h OGS n ’ p (FILL)  (FILL) L material, found only on northern
B 1 d 0.0 L — 1 s | sidewall g
el SP- 1 Brown, gravelly, fine to medium SAND with silt (no 7
SM A odor, no sheen) (medium dense, damp to wet) i
o - FILL - —
' oo :
1 I
B 2 d 0.0 ! ! .
1 1 Approximate
1 1 / Test Pit Outline
‘ -
B 3 d 0.0 3 1 i
A3 [}
. 1
i ‘o -Grayat3ft . T
4 d 0.0 . R4
’ ‘/~ ‘\¢ z Rapid Groundwater Seepage
| z - —
| | | | | | | | |
Test Pit Completed 02/14/12 0 5 10
L 4 Total Depth of Test Pit = 3.5 ft. Length (ft) ]
_6 —
ﬁ - .
8
N
o
©
1 |
2}
g
o
= ]
<
8
o
sk i
N
S
©
—
p=]
5 - -5
]
g
& — 10 —
§ Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
§ 2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
8 3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
g
Figure
Kaiser Aluminum .
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SPL-MA35-2012

Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= > 2 — > IS Ground Elevation (ft):
— c Zg € )] >
£ k) vz| & =3 Q n : P
= § Tgl & Tgl = < 8 View Direction:
=% c 1]
@ o c=| & a S %) :
@ [Im| na| n o O D Logged By:
—o0 -
’ SP- 3 Dark brown gravelly, fine to medium SAND with
SM |y silt (no odor, no sheen) (medium dense, damp)
B 1 d 0.0 4 (FILL) L .
' L
1 [ |
i 1 -Trace cobbles from 1 to 3 ft I ]
1 ] Approximate
| 2 d 0.0 I 0 Test Pit Outline n
[ '
|, ) !/ X/ Rapid Groundwater Seepage ]
v -Wetat2ft [] =
. I
- 3 d 0.0 . ] -
A3 ’
M3 ’
B "
| | | | | |
Test Pit Completed 02/14/12 0 5 10
| Total Depth of Test Pit = 3.0 ft. Length (ft) |
_4 —
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum .
LANDAU Tacoma, Washington Log of Test Pit SPL-MA35-2012 A_5
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Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SPL-MA36-2012

Notes:

LANDAU
ASSOCIATES

1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
g S Sl 5 ) ! N
P E= %Ei z %Ei 8 ‘% @ View Direction: _West
=% > £ ©
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
0 |1 S™ Dark gray, silty, gravelly, fine to medium SAND o 6 .
A (no odor, no sheen) (loose, damp) o—' 30% f!ne grained carbon waste
c s material
1 q 00 . (FILL) 2
’ SP- f Brown, gravelly, fine to medium SAND with silt N
SM 3 (no odor, no sheen) (medium dense, moist) N
i 1 (FILL) N ]
R Y
- 2 d 00 v ! -
[ \l
1 !
SM - Brown, silty, fine to medium SAND with  ~
1 .
® gravel and roots (no odor, no sheen) - Approximate
B 3 q 00 1 (medium dense, moisttowet) ¢ L Tgst Pit Outline |
' v (FILL) !
v
B ) i
v
1 .
| 4 d 0.0 g Rapid Groundwater Seepage B
—4
Test Pit Completed 02/14/12
| Total Depth of Test Pit = 4.0 ft. i
Gray, silty, gravelly, fine to medium SAND (no
- odor, no sheen) (medium dense, wet) .
_6 —
_8 —

Kaiser Alu

Tacoma, Washington

minum

Log of Test Pit SPL-MA36-2012

Figure




SPL-MA37-2012

Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= > 2 — > IS Ground Elevation (ft):
= 5 Zg| € 21 &
=t ‘§ %Ei g %Ei 8 = @ View Direction: _Northeast
=% c 1]
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
—0 o SP Brown, fine to medium SAND with gravel and
4 trace silt (no odor, no sheen) (loose, damp) 7
- 1 d 0.0 v (FILL) I E
' !
' '
i SM™| 87 " Darkgray, sitty, fine to medium SANDwith T | e , T
% gravel (no odor, no sheen) (medium dense, ] 50% fine grained carbon waste
. damp) (FILL) - material
- 2 d 0.0 R - - = e E
' !
Ay [}
— 2 ‘/ i —
‘, Brown, fine to medium SAND with ] )
$  gravel and trace silt and cobbles 7 1 Approximate
B 3 d 0.0 (no odor, no sheen) (medium ; Test Pit Outline ]
dense, moist to wet) ~
| (FILL) i
/‘/
A
4 d 0.0 .
® AV
‘o PR — Moderate Groundwater Seepage
—4
| | | | | | | |
Test Pit Completed 02/14/12 0 5 10
| Total Depth of Test Pit = 4.0 ft. Length (ft) |
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum .
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Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SPL-MA38-2012
SAMPLE DATA SOIL PROFILE GROUNDWATER
g © 8 | 5 | Excavation Method: Excavator
= IS Qo € Q .
= > 2 — > IS Ground Elevation (ft):
e 5 ] € 20 &
et = %Ei z %Ei g = @ View Direction: _South
=% > £ ©
@ k] S=| & a J a . PRR
@ [Im| na| n o O D Logged By:
—o0 o I
p-L-p. GM Gray, silty, sandy, fine GRAVEL (no odor, no sheen) R
p.EP % (medium dense, damp) ’
P b. D 1 ’ .
- 1 d 0.0 b I p - (FILL) ' Approximate 1
b P . A /_ Test Pit Outline
LD ] '!’/
b P b F
- D. 3.. .D. ‘/ A —
b Pb ' !
bPb 3 ’
- 2 d 0.0 - ___‘_ ________________ y — — —] .
: T Black, silty, fine to medium SAND with 7
trace gravel (no odor, slight sheen) ’
) (medium dense, damp) V]
(FILL) L 50% fine grained carbon waste material with
! trace amounts of cobble-sized fragments of
- 3 d o0 “YM7YeT—— "3y ———————————— A= ——— carbon material and gravel-sized fragments -
Vi of white waste material
(FILL) N
!
B Brown, gravelly, fine to medium g 7]
Y SANDwithsilt (noodor,no
1 sheen) (medium dense, moist ~
| 4 d 0.0 . o wet) '! ¥ Moderate Groundwater Seepage B
> :
4 A
| | | | | | | | |
Test Pit Completed 02/14/12 0 5 10
| Total Depth of Test Pit = 4.0 ft. Length (ft) |
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure

LANDAU
ASSOCIATES

Kaiser Aluminum
Tacoma, Washington

Log of Test Pit SPL-MA38-2012




SPL-MA39-2012

Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= > 2 — > IS Ground Elevation (ft):
= 5 Zg| € 21 &
=t ‘§ %Ei‘% %Ei 8 = @ View Direction: _East
=% c 1]
@ k] S=| & a J a . PRR
@ [Im| na| n o O D Logged By:
0 |11 sm R Dark gray, gravelly, silty, fine to medium SAND ]
L with trace organics (no odor, no sheen) [
1 medium dense, dam| 7|
= 1 d 00 v ¢ P) L .
. ] [}
B 1 50% fine grained carbon waste material 1
i [ ' i
L 1] - (FILL) -
REN 13 I Approximate
| 2 d 00 A4 s ] Test Pit Outline i
. bl sP- [ Grayish brown, gravelly, fine to medium SAND -
] SM " with silt (no odor, no sheen) (medium dense, E/
-~ moist to wet) h
— 2 ‘/ 1 —
' (FILL) Il
\ '\
u 3 d 0.0 ‘/ \'\ -
13 K4
| [ ' z Rapid Groundwater Seepage B
1 . =
/‘ .
- 4 d 0.0 Y K4 ]
A a\'
A 3 e -
|, /o -
| | | | | | | | |
Test Pit Completed 02/15/12 0 5 10
| Total Depth of Test Pit = 4.0 ft. Length (ft) |
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum .
LANDAU Tacoma, Washington Log of Test Pit SPL-MA39-2012 A 9
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SPL-MA40-2012

Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

SAMPLE DATA SOIL PROFILE GROUNDWATER
g © 8 | 5 | Excavation Method: Excavator
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
g S Sl 5 ) ! N
P E= %Ei z %Ei 8 ‘% @ View Direction: _West
=% > £ ©
@ o c=| & a S %) : PRR
(a) [Im| na| n o O D Logged By:
0 o N Dark gray, gravelly, silty, fine to medium SAND
(no odor, slight sheen) (medium dense, damp) 1l
| 1 d 00 T 30% fine grained carbon waste |
) (FILL) N material
| 1 Approximate |
I / Test Pit Outline
- 2 d 0.0 -
_2 —
u 3 d 0.0 -
Brown, gravelly, silty, fine to medium
SAND with trace organics (no odor, no
B sheen) (medium dense, moist) n
u 4 d 0.0 -
z Rapid Groundwater Seepage
— 4 —
L O O L T T S S S | l
Test Pit Completed 02/15/12 5 10 15
B Total Depth of Test Pit = 4.0 ft. Length (f) |
Gray, gravelly, silty, fine SAND (no odor, no
- sheen) (medium dense, wet) .
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.

LANDAU
ASSOCIATES

2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Kaiser Aluminum
Tacoma, Washington

Log of Test Pit SPL-MA40-2012

Figure
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SPL-MA41-2012
SAMPLE DATA SOIL PROFILE GROUNDWATER
g © 8 | 5 | Excavation Method: Excavator
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
g S Sl 5 ) ! N
P ‘§ %Ei g %Ei 8 ‘% @ View Direction: _East
=% c 1]
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
0 1] SM B Brown, gravelly, silty, fine to medium SAND to L
[ sandy, SILT with organics (no odor, no sheen) I
- dense, dam -
= 1 d 0.0 ) ¢ P) I A et
Y 1 pproximate
/ (FILL) - / Test Pit Outline
v L
i ' ¥
1
- 2 d 00 - ___ 0
. SM 1 Dark gray, gravelly, silty, fine to medium SAND 7
- with cobbles (no odor, no sheen) (dense, damp) -
. (FILL) '
_2 - -
v L] Approximately 50% fine grained carbon
‘/ ! waste material with trace white waste
| 3 d 00 8 _ o~ _ | material
: SP- 1 Brown, gravelly, fine to medium SAND ¢
SM 3 Wwith silt (no odor, no sheen) (dense,
- moist to wet) .
B [ K4
d [} (FILL) S
4 00 KN R4 Z Rapid Groundwater Seepage
B ¢ =
| | | | | | | | |
Test Pit Completed 02/15/12 0 5 10
L 4 Total Depth of Test Pit = 3.5 ft. Length (ft)
—6
ﬁ -
8
N
o
©
1 |
2}
g
o
[ =
<
8
o
sk
N
S
©
—
p=]
5 -
]
g
& — 10 —
§ Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
§ 2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
8 3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
g
Figure
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RM-LF30-2012
SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
g S Sl 5 ) ! N
P ‘§ %Ei g %Ei 8 ‘% @ View Direction: _North
=% c 1]
@ @ T—| & a g a . PRR
@ [Im| na| n o O D Logged By:
0 S0 Sk Brown, medium SAND with trace gravel (no
R N odor, no sheen) (loose, damp) 1
- 1 d 0.0 o i FILL) L
N N 1 I
S [ '
& bB | Gray to black, DEBRIS, 20% sandy fine gravel, )
/0 1 50% fine-grained gray-green waste material, I Approximate
| 3 with 10% interspersed white granular material, N Test Pit Outline
2 d 00 (% ! 10% cobble sized carbon waste material, and -
/7 L] trace concrete and rebar (no odor, no sheen) E'//
> 1 (medium dense, moist) !
o4 | e ,
- 3 d 0.0 / ) L
(%S ) !
/7 : 3
i 5 ) '
/. ;
B 4 d 0.0 B T - P
. (FILL) ’
/7 / v \ ‘\'\ AV Rapid Groundwater Seepage
4 =
| ! | ! | ! | ! |
Test Pit Completed 02/15/12 0 5 10
| Total Depth of Test Pit = 4.0 ft. Length (f)
Black, boulder to fine grained coal waste material
(coal odor, slight sheen) (medium dense, wet)
_6 —
ﬁ -
8
N
o
©
1 |
2}
g
o
[ =
<
8
o
sk
N
S
©
—
p=]
5 -
¢
g
g 10 ]
§ Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
§ 2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
8 3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
g
Figure
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RM-LF31-2012
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SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= 3 _ 2 ,g & g Ground Elevation (ft):
<]
o > n . . .
= 2212 g ‘% @ View Direction: _South
= EE| E I
o c—| & a ° (%} . PRR
w na| n o O D Logged By:
bl SP- Brown, fine to medium SAND with silt and gravel (no ]
|| sS™M odor, no sheen) (loose, damp) L
i i L
1 d 0.0 enl s (FILL) i
N i K
B B - ——————————— — — — ]
&4 DB E o Gray to black, DEBRIS, 75% fine grained 1
u gray-green waste material, 15% boulder sized ]
2 d 00 /0 ] fragments of black carbon waste and trace o
: (% M amounts of white waste, refractory brick, V2
/7 A concrete, coal, and metal '\
% - - ]
/) ! (FILL) !
%o ! !
3 d 0.0 / ! !
(0% ! !
7 !
(oo !
/0 .
4 d 0.0 (o%e ! i
/7 '
% ! X/ Rapid Groundwater Seepage ]
/7 ] =
% ]
5 d 0.0 /7 ' |
5 1
Z :
% ] ]
7 :
6 d w0 [ ' .
s :
(XS 1
/7 1 —]
53 1
A Approximate
7 d 0.0 /0 : Test Pit Outline ]
% 1
/7 [
(O ZS 1 N
(%S i
8 d 0.0 T~ 3 E
SM ‘/
.
| | | | | | | | | | |
Test Pit Completed 02/15/12 0 3 6 9 12
Total Depth of Test Pit = 8.0 ft. Length (ft) |
Gray, silty, fine SAND (no odor, no sheen)
(medium dense, wet) b
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum .
LANDAU Tacoma, Washington Log of Test Pit RM-LF31-2012 A_ 13
ASSOCIATES




Landau Associates, Inc. | V:\118\032\020.004\TPlogs.dwg 6/22/2012

RM-LF32-2012

SAMPLE DATA SOIL PROFILE GROUNDWATER
b S i . Excavator
g ° 8 5 Excavation Method:
= IS Qo € Q .
= > 2 — > IS Ground Elevation (ft):
e 5 ] € 20 &
=t E= %Ei z %Ei 8 = @ View Direction: _North
=% > £ ©
@ o c=| & a S %) : PRR
@ [Im| na| n o O D Logged By:
—0 bl SP- Brown, fine to medium SAND with silt and
Ll sSMp gravel (no odor, no sheen) (loose, damp) 1
e 1 1 ]
1 d 0.0 1 i (FILL) R
| . N
[ &, DB [ T Graytoblack, DEBRIS, 50%fine grained 4 i
' gray-green waste material with 15% boulder-sized L)
| 2 d 0.0 /0 L) blocks of carbon waste material, 15% coal and I i
: (%" I trace amounts of white waste material, concrete, 1
/7 1 refractory brick, metal and plastic '
5 ” -
- 1 (FILL) ! . ]
/j [} 'l Approximate
53 1 : / Test Pit Outline
u 3 d 0.0 /) i - -
% ' !
5 % ' ' i
Ay I
| 4 d 0.0 6% A3 L \/ Rapid Groundwater Seepage B
. T . =
/ . '
L, %S A K
| | | | | | | |
Test Pit Completed 02/15/12 0 5 10
| Total Depth of Test Pit = 4.0 ft. Length (ft) |
_6 —
_8 —
Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum .
LANDAU Tacoma, Washington Log of Test Pit RM-LF32-2012 A 14
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APPENDIX B

Remedial Investigation Logs of Monitoring Well
Explorations and As-Built Diagrams



Soil Classification System

USCS
MAJOR GRAPHIC LETTER1 TYPICAI -
DIVISIONS SYMBOL SYMBOL" DESCRIPTIONS @
OO
GRAVEL AND CLEAN GRAVEL bo g o 2 Pt GW Well-graded gravel; gravel/sand mixture(s); little or no fines
oo GRAVELLY SOIL i ] 05050
8 55 (Little or no fines) P Co g o g o GP Poorly graded gravel; gravel/sand mixture(s); little or no fines
o Q0
a 5 > (More than 50% of | GRAVEL WITH FINES F P E F GM Silty gravel; gravel/sand/silt mixture(s)
5 E @ coarse fraction retained |  (Appreciable amount of v .
Z5 8 on No. 4 sieve) fines) [0(9,( g GC Clayey gravel; gravel/sand/clay mixture(s)
S i ﬂ ST
03828 SAND AND CLEAN SAND sl GW Well-graded sand; gravelly sand; little or no fines
| g SANDY SOIL Littl fi R
§ ::E § (Litde or no fines) . SP Poorly graded sand; gravelly sand; little or no fines
oL
g s g (More than 50% of SAND WITH FINES | | | | | SM Silty sand; sand/silt mixture(s)
3 25 coarse fraction passed (Appreciable amount of L :
through No. 4 sieve) fines) / ‘4 SC Clayey sand; sand/clay mixture(s)
Inorganic silt and very fine sand; rock flour; silty or clayey fine
(——3' g - SILT AND CLAY | | | | | ML sand or clayey SI|tWI¥1 slight plasticity y vey
) 65 CL Inorganic clay of low to medium plasticity; gravelly clay; sandy
X oD o / clay; silty clay; lean clay
035e (Liquid limit less than 50) .
'-é °ED oL Organic silt; organic, silty clay of low plasticity
S g%
TELg I I MH Inorganic silt; micaceous or diatomaceous fine sand
% 938 SILT AND CLAY ) 9
w=gs ///// / CH Inorganic clay of high plasticity; fat clay
Z ¢ (Liquid limit greater than 50) 7 ) ) ) . e
o JF;F;F;F;F;F; OH Organic clay of medium to high plasticity; organic silt
HIGHLY ORGANIC SOIL PT Peat; humus; swamp soil with high organic content
LETTER
OTHER MATERIALS SYMBOL TYPICAL DESCRIPTIONS
-
PAVEMENT | - AC or PC| Asphalt concrete pavement or Portland cement pavement
ROCK RK Rock (See Rock Classification)
A ASRD AR
WOOD WD Wood, lumber, wood chips
DEBRIS A0, DB Construction debris, garbage
Notes: 1. USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.
2. Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.
3. Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:
Primary Constituent: > 50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
Secondary Constituents: > 30% and < 50% - "very gravelly," "very sandy," "very silty," etc.
> 15% and < 30% - "gravelly," "sandy," "silty," etc.
Additional Constituents: > 5% and < 15% - "with gravel," "with sand," "with silt," etc.
< 5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.
4. Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.
Drilling and Sampling Key Field and Lab Test Data
SAMPLER TYPE SAMPLE NUMBER & INTERVAL
Code Description Code Description
a 3.25-inch O.D., 2.42-inch I.D. Split Spoon PP=1.0 Pocket Penetrometer, tsf
b 2.00-inch O.D., 1.50-inch I.D. Split Spoon Sample Identification Number TV=05 Torvane, tsf
c  Shelby Tube PID =100 Photoionization Detector VOC screening, ppm
d  Grab Sample v Recovery Depth Interval W =10 Moisture Content, %
e Single-Tube Core Barrel D=120 Dry Density, pcf
f Double-Tube Core Barrel 1E ] ]47 Sample Depth Interval -200 = 60 Material smaller than No. 200 sieve, %
g  2.50-inch O.D., 2.00-inch I.D. WSDOT Portion of Sample Retained GS Grain Size - See separate figure for data
h 3.00-inch O.D., 2.375-inch I.D. Mod. California for Archive or Analysis AL Atterberg Limits - See separate figure for data
i Other - See text if applicable GT Other Geotechnical Testing
1 300-Ib Hammer, 30-inch Drop CA Chemical Analysis
g ;,t(;;k;dHammer, 30-inch Drop G roun dwater
4 Vibrocore (Rotosonic/Geoprobe) A\VA Approximate water level at time of drilling (ATD)
5  Other - See text if applicable A 4 Approximate water level at time other than ATD
Figure
Kaiser Aluminum : P
LANDAU Tacoma, Washington Soil Classification System and Key B_1
ASSOCIATES




MW-101(s)

118032.02 7/3/12 \EDMDATAO1\GINT\PROJECTS\118032.020.GPJ WELL LOG

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S | _ - . Hollow-Stem Auger Monitoring Well Detail
£ g 23 Drilling Method g _ (DOE#: BHM-195)
S 2 B —_ | E . g
= Zg| o o [S @ | > | Ground Elevation (ft): @) _ _
= L2 o| L 2 L2 - Protective Casing
£ E-E g g = = 8 3 with Locking Cover
oy T=| & o o o (2} ] Slip Cap
a Nl w| @ a O | D =
0 SM Brown, silty, fine to medium SAND with A . .
B gravel and organics (no odor, no sheen) ]
- al | 16 0.0 (medium dense, damp) [fill] 7 MRt Portland Cement g
B 2 A Concrete 7]
B N 1
B -Gray at 1.5 ft ]
; al | 27 0.0 7:
B <— Bentonite chips ]
B SP- | Gray, gravelly, fine to medium SAND with | 2-inch diameter, :
B SM silt (no odor, no sheen) (very loose, wet) [ 2 L2 | Schedule 40, PVC well ]
- al 9 0.0 casing B
- r«—10/20 Colorado sand ]
- pack 1
B - V4 ]
- al | 11 00 b PL| 6m Dark gray to black, silty, sandy, GRAVEL ATD — R
B b i b (no odor, no sheen) (loose, wet) — 7]
- bED f— -
— b ; b — -]
B b E P f— |
B al | 21 00 PFFE — n
B b F P — 1
B 3 p 3 — 2-inch diameter, B
B 5 P+H — Schedule 40, PVC ]
— LR B — screen (0.020-inch slot  —
B al | 18 00 bFPF — size) 1
B b f— 1
- j j j - .
B b | P f— 1
- b F P f— 1
B b E P — 1
- al| 7 00 PEP B~ Threaded end cap ]
- ML — Gray, SILT (no odor, slight organic sheen) — R
B PT \ (medium stiff, damp to moist) [native] // =
E Boring Completed 02/16/12 Eroiwni, FTE;TVVIE r;og gwdiwgodi(%i - Monitoring Well Completed 02/16/12 E
B Total Depth of Boring = 10.5 ft. odor, no sheen) (medium stiff, damp) Total Depth of Monitoring Well = 10.0 ft. -
B Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. ]
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum L
LANDAU Tacoma, Washington Log of Monitoring Well MW-101(s) B'Z
ASSOCIATES




MW-102(s)

L pepth (ft)

118032.02 7/3/12 \EDMDATAO1\GINT\PROJECTS\118032.020.GPJ WELL LOG

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S | _ - . Hollow-Stem Auger Monitoring Well Detail
£ g 23 Drilling Method g _ (DOE#: BHM-194)
S 2 B —_ | E . g
Zg| o o [S @ | > | Ground Elevation (ft): @) _ _
L2 O w 2 Q :' Protective Casing
E'E g g = = 8 [ with Locking Cover
s=| 8| & o | & 3 Slip Cap
Nl 0O | m o O | D =
SM Brown, silty, fine to medium SAND with 2 A .
gravel and organics (no odor, no sheen) ]
al | 20 0.0 (medium dense, damp) [fill] % "ol E
s s ]
] v % Portland Cement :
& g Concrete ]
a1l | 27 0.0 -2 inch layer of dark gray, carbon N R
waste-like material (no odor, no sheen) SANY B A ]
& & -
-Decreasing silt at 3 ft / / .
al | 27 0.0 ]
2-inch diameter, —]
Schedule 40, PVC well ]}
casing 1
a1l 11| oo SP- | ‘Brown, fine to medium SAND with sitand | 1
SM trace gravel (no odor, no sheen) (medium ]
dense, moist) ~—— Bentonite chips R
al | 12 0.0 .
al | 12 0.0 -Organics at 8 ft i
-Gray at 9 ft r<—10/20 Colorado sand 1
al | 12 | 00 pack ]
ML Gray and black, SILT with organics (no — i
— —+ «_ 0dor, no sheen) (stiff, moist) [native] Z — ]
SM -~ T ATD —] ]
Gray, silty, fine to medium SAND with — ]
al | 12 0.0 gravel (no odor, no sheen) (loose, wet) p— .
; 2-inch diameter, -
al | 12 0.0 —] Schedule 40, PVC :
— screen (0.020-inch slot
R — size) ]
T1d| cP- Gray, sandy, fine GRAVEL with silt (no f— ]
8 d| GM odor, no sheen) (loose, wet) — —
al | 10 0.0 dJ — ]
94 — 1
a4 B~ Threaded end cap ’

Notes:

LANDAU
ASSOCIATES

Boring Completed 02/16/12
Total Depth of Boring = 15.0 ft.

1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.

3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 15.0 ft.

Kaiser Aluminum
Tacoma, Washington

Log of Monitoring Well MW-102(s)

Figure




MW-103(s)

L pepth (ft)

118032.02 7/3/12 \EDMDATAO1\GINT\PROJECTS\118032.020.GPJ WELL LOG

SAMPLE DATA SOIL PROFILE GROUNDWATER
) IS _ - . Hollow-Stem Auger Monitoring Well Detail
E g g 3 Drilling Method g _ (DOE#: BHM-193)
5 2| B - | E ) g
Zg| - | © 3 @ | > | Ground Elevation (ft): ? _ _
L2 O w 2 Q :' Protective Casing
g. o g g RS s 8 [ with Locking Cover
SE 5 B [a) © ;) 1] Slip Cap
Nl 0O | m o O | D =
SP- Dark brown, gravelly, fine to medium » o 1
SM SAND with silt (no odor, no sheen) ]
al 27 0.0 medium dense, damp) [fill N M -
( ) [l “A‘Z “ﬁ[ Portland Cement B
N Concrete i
44 41 4A GZ :
al 9 0.0 ; ; . . ]
~«—— Bentonite chips i
SM | Brown, silty, fine to medium SAND with | 2-inch diameter, .
gravel and trace organics and rootlets (no Schedule 40, PVC well ]
al | 44 0.0 odor, no sheen) (dense, moist to wet) \casing ]
— 10/20 Colorado sand ]
S S ] AVA — pack .
bP b | 6m Gray, silty, fine GRAVEL with sand (no ATD — ]
b P b odor, no sheen) (dense, wet) —] R
al | 46 oo pEP —] ]
bED — B
b i b f— 2-inch diameter, _
b L P — Schedule 40, PVC 1
b b P J— screen (0.020-inch slot
al | 9 00 PFP f— size) B
B P — N
bP b —] 1
ML Brown, SILT with organics and sand (no — ]
odor, no sheen) (stiff, damp) [native] .- Threaded end cap —
al| 3 00 linch | f PEAT -
ML N meEREre T .

Notes:

LANDAU
ASSOCIATES

Boring Completed 02/16/12

Total Depth of Boring = 9.0 ft.

Gray, sandy, SILT with rootlets (no odor,
no sheen) (soft, damp)

1. Stratigraphic contacts are based on field interpretations and are approximate.
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.

3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

Monitoring Well Completed 02/16/12
Total Depth of Monitoring Well = 8.0 ft.

Kaiser Aluminum
Tacoma, Washington

Log of Monitoring Well MW-103(s)

Figure




MW-7(s)

118032.02 7/3/12 \EDMDATAO1\GINT\PROJECTS\118032.020.GPJ WELL LOG

SAMPLE DATA SOIL PROFILE GROUNDWATER
@ S | _ - . Hollow-Stem Auger Monitoring Well Detail
E g g 3 Drilling Method 9 _ (DOE#: BHM-191)
S 2 B —_ | E . g
= Zg| o o [S @ | > | Ground Elevation (ft): @) _ _
= L2 o| L 2 L2 - Protective Casing
£ E-E g g = = 8 3 with Locking Cover
53 s=| 8| & o | & 3 Slip Cap
fa} Nl w| @ a O | D =
0 SP- Brown, fine to medium SAND with silt and 2 A .
B SM organics (no odor, no sheen) (loose, 7]
- al 8 0.0 damp) [fill] R Mo Portland Cement g
- A A Concrete 7
B N 1
— a1l 17 | oo $P | Brown, fine to medium SAND with trace | E
B silt (no odor, no sheen) (loose to medium l«—— Bentonite chips 7]
- dense, moist to wet) .
- 2-inch diameter, B
B Schedule 40, PVC well ]}
- al 10 0.0 z casing ]
B ATD «——10/20 Colorado sand 7]
- pack R
- al s | oo SM |~ Gray, siity, fine SAND with frace organics | — 1
B and shell fragments (no odor, no sheen) — 7]
- (very loose to loose, wet) f— R
B al| 4 0.0 —] 1
B ; 2-inch diameter, -
B — Schedule 40, PVC i
— — screen (0.020-inch slot  —
B al 8 0.0 — size) ]
- al| o 0.0 B~ Threaded end cap ]
- oL Gray, silty, CLAY with sand and organics R
B (no odor, no sheen) (very soft, moist) ]
- [native] R
B Boring Completed 02/16/12 Monitoring Well Completed 02/16/12 ]
B Total Depth of Boring = 10.5 ft. Total Depth of Monitoring Well = 10.0 ft. ]
B Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. ]
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum a
LANDAU Tacoma, Washington Log of Monitoring Well MW-7(s) B_ 5
ASSOCIATES




MW-8(s)

118032.02 7/3/12 \EDMDATAO1\GINT\PROJECTS\118032.020.GPJ WELL LOG

SAMPLE DATA SOIL PROFILE GROUNDWATER
o S | _ - . Hollow-Stem Auger Monitoring Well Detail
£ g 23 Drilling Method g _ (DOE#: BHM-192)
S 2 B —_ | E . g
= Zg| o o [S @ | > | Ground Elevation (ft): @) _ _
= L2 o| L 2 L2 - Protective Casing
£ E-E g g = = 8 3 with Locking Cover
oy T=| & o o o (2} ] Slip Cap
a Nl w| @ a O | D =
0 SP Brown, fine to medium SAND with trace 2 A .
B silt and organics (no odor, no sheen) 7]
- al | 10 0.0 (medium dense, damp to wet) [fill] % 2 g
- ’ 71— Portland Cement B
B N Concrete ]
B <] < 1
B a4 < 2-inch diameter, ]
- al 21 0.0 V4 V4 Schedule 40, PVC well :
casing
B Bentonite chips ]
B -Gray at 3 ft with increasing silt to 4 ft n
B l«—— 10/20 Colorado sand i
- al | 26 0.0 L pack B
- Vo= .
- ATD j— E
B al 22 0.0 -Brown at 5 ft E 1
B — 2-inch diameter, .
B al 7 0.0 -Dark gray and trace shell fragments at — Schedule 40, PVC h
- 6.5 ft —] screen (0.020-inch slot -
- -Siltlens at 7 ft — size) ]
- al| o | 00 — E
B oL Gray, silty, CLAY with sand and organics — ]
N (no odor, no sheen) (very soft, moist) B~ Threaded end cap
B [native] 7]
B Boring Completed 02/16/12 Monitoring Well Completed 02/16/12 ]
[~ Total Depth of Boring = 9.0 ft. Total Depth of Monitoring Well = 9.0 ft. ]
B Notes: 1. Stratigraphic contacts are based on field interpretations and are approximate. ]
2. Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3. Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
Figure
Kaiser Aluminum L
LANDAU Tacoma, Washington Log of Monitoring Well MW-8(s) B_ 6
ASSOCIATES




APPENDIX C

Terrestrial Ecological Exclusion Forms



Washington State Department of Ecology
el [ OXics Cleanup Program

Terrestrial Ecological Evaluation Process - Primary Exclusions

Documentation Form — Log Yard Area

Exclusion
##

Exclusion Detail

Will soil contamination located at least
6 feet beneath the ground surface and
less than 15 feet?

Will soil contamination located at least
15 feet beneath the ground surface?

Will soil contamination located below
the conditional point of compliance?

Will soil contamination be covered by
buildings, paved roads, pavement, or
other physical barriers that will prevent
plants or wildlife from being exposed?

Is there less than 1.5 acres of
contiguous undeveloped land on the
site, or within 500 feet of any area of
the site affected by hazardous
substances other than those listed in
the table of Hazardous Substances of
Concern?

And

Is there less than 0.25 acres of
contiguous undeveloped land on or
within 500 feet of any area of the site
affected by hazardous substances
listed in the table of Hazardous
Substances of Concern?

Are concentrations of hazardous
substances in the soil less than or
equal to natural background
concentrations of those substances at
the point of compliance

Yes or No?

Yes / No

Yes / No

Yes / No

Yes

Yes / No

Yes / No

Yes / No

Are Institutional
Controls Required
If The Exclusion
Applies?

Yes

No

Yes

Yes

Other factors
determine

No



Washington State Department of Ecology

el 1 OXics Cleanup Program

Terrestrial Ecological Evaluation Process - Primary Exclusions

Documentation Form — Rod Mill Area

Exclusion

#

Exclusion Detail

Will soil contamination located at least
6 feet beneath the ground surface and
less than 15 feet?

Will soil contamination located at least
15 feet beneath the ground surface?

Will soil contamination located below
the conditional point of compliance?

Will soil contamination be covered by
buildings, paved roads, pavement, or
other physical barriers that will prevent
plants or wildlife from being exposed?

Is there less than 1.5 acres of
contiguous undeveloped land on the
site, or within 500 feet of any area of
the site affected by hazardous
substances other than those listed in
the table of Hazardous Substances of
Concern?

And

Is there less than 0.25 acres of
contiguous undeveloped land on or
within 500 feet of any area of the site
affected by hazardous substances
listed in the table of Hazardous
Substances of Concern?

Are concentrations of hazardous
substances in the soil less than or
equal to natural background
concentrations of those substances at
the point of compliance

Yes or No?

Yes / No

Yes / No

Yes / No

Yes / No

Yes

Yes

Yes / No

Are Institutional
Controls Required
If The Exclusion
Applies?

Yes

No

Yes

Yes

Other factors
determine

No



Washington State Department of Ecology

el 1 OXics Cleanup Program

Terrestrial Ecological Evaluation Process - Primary Exclusions

Documentation Form — SPL Area

Exclusion

#

Exclusion Detail

Will soil contamination located at least
6 feet beneath the ground surface and
less than 15 feet?

Will soil contamination located at least
15 feet beneath the ground surface?

Will soil contamination located below
the conditional point of compliance?

Will soil contamination be covered by
buildings, paved roads, pavement, or
other physical barriers that will prevent
plants or wildlife from being exposed?

Is there less than 1.5 acres of
contiguous undeveloped land on the
site, or within 500 feet of any area of
the site affected by hazardous
substances other than those listed in
the table of Hazardous Substances of
Concern?

And

Is there less than 0.25 acres of
contiguous undeveloped land on or
within 500 feet of any area of the site
affected by hazardous substances
listed in the table of Hazardous
Substances of Concern?

Are concentrations of hazardous
substances in the soil less than or
equal to natural background
concentrations of those substances at
the point of compliance

Yes or No?

Yes / No

Yes / No

Yes / No

Yes / No

Yes

Yes

Yes / No

Are Institutional
Controls Required
If The Exclusion
Applies?

Yes

No

Yes

Yes

Other factors
determine

No



APPENDIX D

Remedial Investigation Laboratory Analytical
Reports



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

February 29, 2012

Stacy Lane

Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

RE: Project: Kaiser Aluminum
ARI Job No: UI38

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted fourteen soil samples on February 15, 2012 in good condition. Select samples
were archived upon receipt, as requested on the COC. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for cPAHs and Total Cyanide, as requested on the COC.

The cPAHs 2/24/12 and 2/27/12 CCALs are out of control high for Dibenzo(a,h)anthracene. All
associated samples that contain analyte have been flagged with a “Q” qualifier.

The cPAHs surrogate DBA is out of control high in the initial analysis of SPL-MA40-2012-S(3-
3.5). The sample was re-analyzed with surrogate recoveries in control and both sets of data have
been included for your review.

The cyanide matrix spike is out of control low for sample SPL-MA33-2012-S (2.5-3) with a
sample duplicate RPD outside of the +/-20% control limits. All other QC is in control and no
further corrective action was taken.

No other analytical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARI. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

Sincerely,

ANALYT/IQ,AL SOURCES, INC.
7 /§¢/L \Dc/ C

Kelly Bdttem

Client Services Manager
206/695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax
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’P Analytical Resources, Incorporated .
a Analytical Chemists and Consultants COOIer ReCelpt FOI"m

ARI Client: [_Cn V\(\(/\ N Project Name. ]é G §€ e A VA N OIS
COC Nof(s): Delivered by- Fed-Ex UPS Courier Hand Deivered Other-

Assigned ARI Job No. f}\@ﬂ)db . Tracking No.

Preliminary Examination Phase:

Date VOC Trip Blank was made at ARL. L . - A e
Was Sample Split by AR} - @ YES  Date/Tme. Equipment: Split by:

Samples Logged by c'l) W\ Date: 9\ \\17\ \/7/ Time. Fl L\/L

v t
** Notify Project Manager of discrepancies or concems **

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES ,I/I\IO"
Were custody papers included with the cooler? . . . . . R e e @ NO
Were custody papers properly filled out (ink, signed, etc) e Y‘Es) NO
Temperature of Cooler(s) (°C) (recommended 2 0-6.0 °C for chemistry) . .. lq
If cooler temperature is out of compliance fill out fg(m 00070F Temp Gun ID#: Gl ' € (',
Cooler Accepted by /§ { Date 1) - B/ ]2 Time. /( C §
Complete custody forms and attach all shipping documents
Log-In Phase:
Was a temperature blank included in the cooler? ... ........ .. ... .. e e - YES @
What kind of packing material was used? .. Ql—bble—ﬁlpap fWetr Ice, Gel Packs Baggies Foam Blogk Paper Other:
Was sufficient ice used (f appropriate)? ... ... .. . T e NA @ NO
Were all bottles sealed in individual plastic bags? . . . .. . e e YES @
Did all bottles arrive in good condition (unbroken)? e e @ NO
Were all bottle labels complete and legible? . .. ... . C e e @ NO
Did the number of containers hsted on COC match with the number of containers received? .. .. ... ... @ NO
Dd all bottle labels and tags agree with custody papers? . NO
Were all bottles used correct for the requested analyses? . . . YE? NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @\ YES NO
Were all VOC vials free of air bubbles? .. .. ... ... . .. - . (N YEs NO
Was sufficient amount of sample sent in each bottle? e e e @ NO
&

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By Date-

Senalt Air Babbles Peatubbles’ LARGE Ax Bubblies Small > “sm”

- 2rwt 2-4 mm >4
. * e o ® . Peabubbles = “pb”

» b .

L] [ 2 ‘ . . Large > “lg”

Headspace 2> “hs”
0016F Cooler Receipt Form Revision 014

3/2/10



Sample ID Cross Reference Report

ARI Job No: UI38
Landau Associates
118032.020.003

Client:

Project Event:

Project Name:

Kaiser Aluminum

ANALYTICAL
RESOURCES
INCORPORATED

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. SPL-MA33-2012-S(2.5-3) UI38A 12-2708 Soil 02/14/12 08:40 02/15/12 16:05
2. SPL-MA37-2012-S(2-2.5) UI38B 12-2709 Soil 02/14/12 10:20 02/15/12 16:05
3. SPL-MA40-2012-S(3-3.5) UI38C 12-2710 Soil 02/15/12 10:50 02/15/12 16:05
4. SPL-MA41-2012-S(3-3.5) UI38D 12-2711 Soil 02/15/12 11:30 02/15/12 16:05
5. SPL-MA34-2012-S(1.5-2) UI38E 12-2712 Soil 02/14/12 11:40 02/15/12 16:05
6. SPL-MA34-2012-S(2-2.5) UI38F 12-2713 Soil 02/14/12 11:45 02/15/12 16:05
7. SPL-MA36-2012-S(1-1.5) UI38G 12-2714 Soil 02/14/12 11:00 02/15/12 16:05
8. SPL-MA36-2012-S(2.5-3) UI38H 12-2715 Soil 02/14/12 11:05 02/15/12 16:05
9. SPL-MA36-2012-S(3-3.5) UI38I 12-2716 Soil 02/14/12 11:10 02/15/12 16:05
10. SPL-MA37-2012-S(3.5-4) UI38J 12-2717 Soil 02/14/12 10:30 02/15/12 16:05
11. SPL-MA38-2012-S(3~3.5) UI38K 12-2718 Soil 02/14/12 12:15 02/15/12 16:05
12. SPL-MA39-2012-S(2-2.5) UI38L 12-2719 Soil 02/15/12 09:45 02/15/12 16:05
13. SPL-MA39-2012-S(2.5-3) UI38M 12-2720 Soil 02/15/12 09:50 02/15/12 16:05
14. SPL-MA40-2012-5(3.5-4) UI38N 12-2721 Soil 02/15/12 10:55 02/15/12 16:05
Printed 02/16/12 Page 1 of 1



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38A
LIMS ID: 12-2708

Matrix: Soil
Data Release Authorized:

Reported: 02/27/12

Date Extracted: 02/21/12

ANALYTKMML@EE?
RESOURCES
INCORPORATED

Sample ID: SPL-MA33-2012-S(2.5-3)

SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum

Event:

118032.020.003

Date Sampled: 02/14/12
Date Received: 02/15/12

Sample Amount:

10.45 g-dry-wt

Date Analyzed: 02/24/12 19:22 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 14.8%

Silica Gel Cleanup: Yes

Alumina Cleanup: No
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.8 < 4.8 U
218-01-9 Chrysene 4.8 < 4.8 U
50-32-8 Benzo (a)pyrene 4.8 < 4.8 0
193-39-5 Indeno (1,2, 3-cd)pyrene 4.8 < 4.8 0
53-70-3 Dibenz(a,h)anthracene 4.8 < 4.8 U
TOTBFA Total Benzofluoranthenes 4.8 < 4.8 U

Reported in pg/kg {(ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

60.7%

dl4-Dibenzo(a,h)anthracen 90.3%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET

INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA37-2012-S(2-2.5)
Page 1 of 1 SAMPLE
Lab Sample ID: UI38B QC Report No: UI38-Landau Associates
LIMS ID: 12-2709 Project: Kaiser Aluminum
Matrix: Soil Event: 118032.020.003
Data Release Authorized: Date Sampled: 02/14/12
Reported: 02/27/12 Date Received: 02/15/12
Date Extracted: 02/21/12 Sample Amcunt: 11.02 g-dry-wt
Date Analyzed: 02/27/12 14:09 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 9.5%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 4.5 7.8
218-01-9 Chrysene 4.5 18
50-32-8 Benzo (a) pyrene 4.5 7.9
193-39-5 Indeno(l1,2,3-cd)pyrene 4.5 5.2
53-70-3 Dibenz (a, h)anthracene 4.5 < 4.5 0
TOTBFA Total Benzofluoranthenes 4.5 18

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dil0-2-Methylnaphthalene 36.7%
dl4-Dibenzo (a,h)anthracen 66.3%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA40-2012-S(3-3.5)
Page 1 of 1 SAMPLE

Lab Sample ID: UI38C QC Report No: UI38-Landau Associates

LIMS ID: 12-2710 Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: / Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.27 g-dry-wt

Date Analyzed: 02/27/12 14:35 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 16.0%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 4.9 27
218-01-9 Chrysene 4.9 62
50-32-8 Benzo (a) pyrene 4.9 26
193-39-5 Indeno(1l,2,3-cd)pyrene 4.9 18
53-70-3 Dibenz (a,h)anthracene 4.9 < 4.9 0
TOTBFA Total Benzofluoranthenes 4.9 62

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 73.7%
dl4-Dibenzo(a,h)anthracen 133%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38C

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: SPL-MA40-2012-S(3-3.5)

DILUTION

QC Report No: UI38-Landau Associates

LIMS ID: 12-2710 Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.27 g-dry-wt

Date Analyzed: 02/27/12 15:28 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 3.00

GPC Cleanup: No Percent Moisture: 16.0%

Silica Gel Cleanup: Yes

Alumina Cleanup: No
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 15 22
218-01-9 Chrysene 15 60
50-32-8 Benzo (a) pyrene 15 26
193-39-5 Indeno(1l,2,3-cd)pyrene 15 17
53-70-3 Dibenz (a, h)anthracene 15 < 15 U
TOTBFA Total Benzofluoranthenes i5 59

Reported in npg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

78.0%

dl4-Dibenzo(a,h)anthracen 115%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA41-2012-S8(3-3.5)
Page 1 of 1 SAMPLE

Lab Sample ID: UI38D QC Report No: UI38-Landau Associates

LIMS ID: 12-2711 Project: Kaiser Aluminum

Matrix: Soil % Event: 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/28/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.13 g-dry-wt

Date Analyzed: 02/24/12 20:42 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 15.7%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 4.9 110
218-01-9 Chrysene 4.9 170
50-32-8 Benzo (a) pyrene 4.9 110
193-389-5 Indeno(l,2,3-cd)pyrene 4.9 71
5§3-70-3 Dibenz (a,h) anthracene 4.9 29 Q
TOTBFA Total Benzofluoranthenes 4.9 220

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene 65.7%
dl4-Dibenzo(a,h)anthracen 106%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA34-2012-S(1.5-2)
Page 1 of 1 SAMPLE

Lab Sample ID: UI38E QC Report No: UI38~Landau Associates

LIMS ID: 12-2712 ) Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.96 g-dry-wt

Date Analyzed: 02/24/12 21:08 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 10.6%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result

56~-55-3 Benzo(a)anthracene 4.6 < 4.6 U
218-01-9 Chrysene 4.6 < 4.6 U
50-32-8 Benzo (a)pyrene 4.6 < 4.6 U
193-~39-5 Indeno (1,2, 3-cd)pyrene 4.6 < 4.6 U
53-70-3 Dibenz{a,h)anthracene 4.6 < 4.6 0
TOTBFA Total Benzofluoranthenes 4.6 < 4.6 0

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 66.3%
dl4-Dibenzo(a,h)anthracen 98.3%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38F
LIMS ID: 12-2713

Matrix: Soil )
Data Release Authorized:

Reported: 02/27/12

Date Extracted: 02/21/12

Date Analyzed: 02/24/12 21:35
Instrument/Analyst: NT4/JZ
GPC Cleanup: No

Silica Gel Cleanup: Yes
Alumina Cleanup: No

ANALYTICAL

RESOURCES

INCORPORATED
Sample ID: SPL-MA34-2012-S(2-2.5)

SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum
Event: 118032.020.003
Date Sampled: 02/14/12
Date Received: 02/15/12

Sample Amount: 10.67 g-dry-wt
Final Extract Volume: 0.5 mL
Dilution Facteor: 1.00
Percent Moisture: 12.9%

CAS Number Analyte RL Result

56-55-3 Benzo{a)anthracene 4.7 < 4.7 0
218-01-9 Chrysene 4.7 < 4,70
50-32-8 Benzo (a)pyrene 4.7 < 4.7 U
193-39-5 Indeno (1,2, 3-cd)pyrene 4.7 < 4.7 U
53-70-3 Dibenz (a,h)anthracene 4.7 < 4,70
TOTBFA Total Benzofluoranthenes 4.7 < 4.7 U

Reported in ng/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 66.0%
dl4-Dibenzo(a,h)anthracen 94.3%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38G
LIMS ID: 12-2714

Matrix: Soil
Data Release Authorized:

Reported: 02/27/12

Date Extracted: 02/21/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: SPL-MA36-2012-S(1-1.5)

SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum

Event:

118032.020.003

Date Sampled: 02/14/12
Date Received: 02/15/12

Sample Amount:

10.75 g-dry-wt

Date Analyzed: 02/24/12 22:01 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 7.6%

Silica Gel Cleanup: Yes

Alumina Cleanup: No
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.6 < 4.6 U
218-01-9 Chrysene 4.6 < 4.6 U
50-32-8 Benzo (a) pyrene 4.6 < 4.6 U
193-39-5 Indeno (1, 2, 3~cd)pyrene 4.6 < 4.6 U
53-70-3 Dibenz (a,h)anthracene 4.6 < 4,60
TOTBFA Total Benzofluoranthenes 4.6 < 4.6 U

Reported in ug/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

69.7%

dl4-Dibenzo(a,h)anthracen 112%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38G

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: SPL-MA36-2012-S8(1-1.5)

QC Report No:

MATRIX SPIKE

UI38-Landau Associates

LIMS ID: 12-2714 ) Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.33 g-dry-wt

Date Analyzed: 02/24/12 22:28 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 7.6%

Silica Gel Cleanup: Yes

Alumina Cleanup: No
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.8 -——-
218-01-9 Chrysene 4.8 -
50-32-8 Benzo (a)pyrene 4.8 -
193-39-5 Indeno (1, 2, 3~cd)pyrene 4.8 -
53-70-3 Dibenz{a,h)anthracene 4.8 -
TOTBFA Total Benzofluoranthenes 4.8 —-—-

Reported in ug/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

62.3%

dl4-Dibenzo(a,h)anthracen 101%

FORM I



ANAUT"CAL<§E»
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA36-2012-S(1-1.5)
Page 1 of 1 MATRIX SPIKE DUPLICATE
Lab Sample ID: UI38G QC Report No: UI38-Landau Associates
LIMS ID: 12-2714 Project: Kaiser Aluminum
Matrix: Soil Event: 118032.020.003
Data Release Authorized: Date Sampled: 02/14/12
Reported: 02/27/12 Date Received: 02/15/12
Date Extracted: 02/21/12 Sample Amount: 10.38 g-dry-wt
Date Analyzed: 02/24/12 22:54 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00
GPC Cleanup: No Percent Moisture: 7.6%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.8 -—
218-01-9 Chrysene 4.8 -—=
50-32-8 Benzo (a)pyrene 4.8 -
193-39-5 Indeno (1,2, 3-cd)pyrene 4.8 -
53-70-3 Dibenz (a,h)anthracene 4.8 -
TOTBFA Total Benzofluoranthenes 4.8 -—

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 63.7%
dl4-Dibenzo(a,h)anthracen 104%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38H
LIMS ID: 12-2715

Matrix: Soil Y
Data Release Authorized: [

Reported: 02/27/12

Date Extracted: 02/21/12

ANALYTKZAL<§E>
RESOURCES

INCORPORATED

Sample ID: SPL-MA36-2012-S8(2.5-3)

SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum

Event:

118032.020.003

Date Sampled: 02/14/12
Date Received: 02/15/12

Sample Amount:

10.66 g-dry-wt

Date Analyzed: 02/24/12 23:21 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 12.5%

Silica Gel Cleanup: Yes

Alumina Cleanup: No
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.7 < 4.7 0
218-01-9 Chrysene 4.7 < 4.7 U
50-32-8 Benzo (a)pyrene 4.7 < 4.7 0
193-39-5 Indeno (1, 2, 3~cd)pyrene 4.7 < 4.7 0
53-70-3 Dibenz{a,h)anthracene 4.7 < 4,70
TOTBFA Total Benzofluoranthenes 4.7 < 4.7 U0

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

55.0%

dl4-Dibenzo(a,h)anthracen 71.0%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA36-2012-S(3-3.5)
Page 1 of 1 SAMPLE

Lab Sample ID: UI381I QC Report No: UI38-Landau Associates

LIMS ID: 12-2716 Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: ﬁfé?? Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.68 g-dry-wt

Date Analyzed: 02/24/12 23:47 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 28.9%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 4.7 9.3
218-01-9 Chrysene 4.7 20
50-32-8 Benzo (a) pyrene 4.7 12
193-39-5 Indeno(1l,2,3-cd)pyrene 4.7 11
53-70-3 Dibenz (a, h)anthracene 4.7 < 4.7 U
TOTBFA Total Benzofluoranthenes 4.7 29

Reported in ug/kg {(ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 74.3%
dl4-Dibenzo(a,h)anthracen 105%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA37-2012-S(3.5-4)
Page 1 of 1 SAMPLE

Lab Sample ID: UI38J QC Report No: UI38-Landau Associates

LIMS ID: 12-2717 3 Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.07 g-dry-wt

Date Analyzed: 02/27/12 11:56 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 16.2%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo(a)anthracene 5.0 < 5.00U0
218-01-9 Chrysene 5.0 6.2
50-32-8 Benzo (a)pyrene 5.0 < 5,00
193-39-5 Indeno (1,2, 3-cd)pyrene 5.0 < 5.00U0
53-70-3 Dibenz (a, h)anthracene 5.0 < 5.00U0
TOTBFA Total Benzofluoranthenes 5.0 9.2

Reported in ug/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 72.0%
dl4-Dibenzo(a,h)anthracen 113%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA38-2012-S(3-3.5)
Page 1 of 1 SAMPLE

Lab Sample ID: UI38K QC Report No: UI38-Landau Associates

LIMS ID: 12-2718 Project: Kaiser Aluminum

Matrix: Soil 25 Event: 118032.020.003

Data Release Authorized: /%fg/ Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.63 g-dry-wt

Date Analyzed: 02/27/12 12:23 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 19.8%

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.7 5.2
218-01-9 Chrysene 4.7 8.6
50-32-8 Benzo (a)pyrene 4.7 6.2
193-39-5 Indeno(l,2,3-cd)pyrene 4.7 5.5
53-70-3 Dibenz (a,h)anthracene 4.7 < 4.7 U
TOTBFA Total Benzofluoranthenes 4.7 18

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene 62.7%
dl4-Dibenzo(a,h)anthracen 97.0%

FORM I



ORGANICS ANALYSIS DATA SHEET

PNAs by SIM SW8270D-SIM GC/MS

Page 1 of 1

Lab Sample ID: UI38L

LIMS ID: 12-2719 Project:
Matrix: Soil P Event
Data Release Authorized: , Date Sampled:

Reported: 02/27/12

Date Extracted: 02/21/12
Date Analyzed: 02/27/12 12:49
Instrument/Analyst: NT4/JZ

GPC Cleanup: No

QC Report No:

Date Received:

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: SPL-MA39-2012-8(2-2.5)

SAMPLE

UI38-Landau Associates
Kaiser Aluminum
118032.020.003
02/15/12

02/15/12

Sample Amount: 10.85 g-dry-wt
Final Extract Volume: 0.5 mL
Dilution Factor: 1.00

Percent Moisture: 9.7%

Silica Gel Cleanup: Yes

Alumina Cleanup: No

CAS Number Analyte RL Result
56~55-3 Benzo(a)anthracene 4.6 < 4.6 0
218-01-9 Chrysene 4.6 11
50-32-8 Benzo (a)pyrene 4.6 < 4.6 U
193-39-5 Indeno(l,2,3-cd)pyrene 4.6 4.6
53-70-3 Dibenz{(a,h)anthracene 4.6 < 4.6 U
TOTBFA Total Benzofluoranthenes 4.6 14

Reported in ng/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 60.0%
dl4-Dibenzo(a,h)anthracen 102%

FORM 1



ORGANICS ANALYSIS DATA SHEET
PNAs by SIM SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38M
LIMS ID: 12-2720

Matrix: Soil //”
Data Release Authorized;¢é?’

Reported: 02/27/12

Date Extracted: 02/21/12

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: SPL-MA39-2012-8(2.5-3)

SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum

Event:

118032.020.003

Date Sampled: 02/15/12
Date Received: 02/15/12

Sample Amount:

10.95 g-dry-wt

Date Analyzed: 02/27/12 13:16 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 11.5%

Silica Gel Cleanup: Yes

Alumina Cleanup: No
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 4.6 < 4.6 U
218-01-9 Chrysene 4.6 < 4.6 0
50-32-8 Benzo (a)pyrene 4.6 < 4.6 U
193-39-5 Indeno (1,2, 3-cd)pyrene 4.6 < 4.6 U
53-70-3 Dibenz (a,h)anthracene 4.6 < 4.6 U
TOTBFA Total Benzofluoranthenes 4.6 < 4.6 0

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

56.3%

dl4-Dibenzo(a,h)anthracen 97.7%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: SPL-MA40-2012-S(3.5-4)

Page 1 of 1

Lab Sample ID: UI38N
LIMS ID: 12-2721

SAMPLE

QC Report No: UI38-Landau Associates
Project: Kaiser Aluminum

Matrix: Soil Event: 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 10.52 g-dry-wt
Date Analyzed: 02/27/12 13:42 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No

Percent Moisture: 20.7%

Silica Gel Cleanup: Yes

Alumina Cleanup: No

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 4.8 7.2
218-01-9 Chrysene 4.8 22
50-32-8 Benzo (a) pyrene 4.8 7.2
193-39-5 Indeno(1l,2,3-cd)pyrene 4.8 7.4
53-70-3 Dibenz (a, h)anthracene 4.8 < 4.8 U
TOTBFA Total Benzofluoranthenes 4.8 26

Reported in pg/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene 60.7%
dl4-Dibenzo(a,h)anthracen 97.7%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SIM SW8270D-SIM GC/MS Sample ID: MB-022112

Page 1 of 1 METHOD BLANK
Lab Sample ID: MB-022112 QC Report No: UI38-Landau Associates
LIMS ID: 12-2714 Project: Kaiser Aluminum
Matrix: Soil Event: 118032.020.003

Data Release Authorized: /%gy Date Sampled: NA

Reported: 02/27/12 Date Received: NA

Date Extracted: 02/21/12 Sample Amount: 10.00 g-dry-wt
Date Analyzed: 02/24/12 18:29 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: NA

Silica Gel Cleanup: Yes
Alumina Cleanup: No

CAS Number Analyte RL Result

56-55-3 Benzo(a)anthracene 5.0 < 5.00U0
218-01-9 Chrysene 5.0 < 5.00U
50-32-8 Benzo (a)pyrene 5.0 < 5.00U0
193-39-5 Indeno (1, 2, 3-cd)pyrene 5.0 < 5.00
53-70-3 Dibenz (a,h)anthracene 5.0 < 5.00
TOTBFA Total Benzofluoranthenes 5.0 < 5.0U0

Reported in ug/kg (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene 57.0%
dl4-Dibenzo(a,h)anthracen 79.7%

FORM I



Matrix: Soil

(MNP)
(DBA)

]l

Page 1 for UI38

dl10-2-Methylnaphthalene
dl4-Dibenzo(a, h)anthracene

SIM SW8270 SURROGATE RECOVERY SUMMARY

QC Report No:
Project:

Client ID

UI38-Landau Associates
Kaiser Aluminum
118032.020.003

SPL-MA33-2012-S(2.5-3)
SPL-MA37-2012-S(2-2.5)
SPL-MA40-2012-S(3-3.5)
SPL-MA40-2012-S(3~3.5)
SPL-MA41-2012-S(3-3.5)
SPL-MA34-2012-S(1.5-2)
SPL-MA34-2012-S(2-2.5)
MB-022112

LCS-022112
LCSD-022112
SPL-MA36-2012-S(1-1.5)
SPL-MA36-2012-S(1-1.5)
SPL-MA36-2012-S(1~1.5)
SPL-MA36-2012-S(2.5-3)
SPL-MA36-2012-S(3-3.5)
SPL-MA37-2012-5(3.5-4)
SPL-MA38-2012-S(3-3.5)
SPL-MA39-2012-S(2-2.5)
SPL-MA39-2012-S(2.5-3)
SPL-MA40-2012-S(3.5-4)

LCS/MB LIMITS

DL

MS
MSD

(35-100)
(37-120)

MNP DBA TOT OUT
60.7% 90.3% 0
36.7% 66.3% 0
73.7% 133%* 1
78.0% 115% 0
65.7% 106% 0
66.3% 98.3% 0
66.0% 94.3% 0
57.0% 79.7% 0
56.7% 106% 0
56.3% 103% 0
69.7% 112% 0
62.3% 1013 0
63.7% 104% 0
55.0% 71.0% 0
74.3% 105% 0
72.0% 113% 0
62.7% 97.0% 0
60.0% 102% 0
56.3% 97.7% 0
60.7% 97.7% 0
QC LIMITS
(34-100)
(10-117)

Prep Method: SW3546
12-2708 to 12-2721

Log Number Range:

FORM-II SIM SW8270

ANALYTICAL @
RESOURCES

INCORPORATED



ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UI38G
LIMS ID: 12-2714

Matrix: Soil
Data Release Authorized:

Reported: 02/28/12

Sample ID: SPL-MA36-2012-S(1-1.5)
MATRIX SPIKE

QC Report No:

Projec
Even

t:
t:

Date Sampled:
Date Received:

ANALYTICAL
RESOURCES

INCORPORATED

UI38-Landau Associates
Kaiser Aluminum
118032.020.003

02/14/12
02/15/12

Date Extracted MS/MSD: 02/21/12 Sample Amount MS: 10.3 g-dry-wt
MSD: 10.4 g-dry-wt
Date Analyzed MS: 02/24/12 22:28 Final Extract Volume MS: 0.50 mL
MSD: 02/24/12 22:54 MSD: 0.50 mL
Instrument/Analyst MS: NT4/J2 Dilution Factor MS: 1.00
MSD: NT4/JZ MSD: 1.00
Spike MS Spike MSD
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Benzo(a)anthracene < 4.6 0 108 145 74.5% 112 145 77.2% 3.6%
Chrysene < 4.6 U 116 145 80.0% 118 145 81.4% 1.7%
Benzo (a) pyrene < 4.6 U 107 145 73.8% 115 145 79.3% 7.2%
Indeno (1, 2,3-cd) pyrene < 4.6 0 127 145 87.6% 133 145 91.7% 4.6%
Dibenz{a,h)anthracene < 4.6 U 119 Q 145 82.1% 132 Q 145 91.0% 0.4%
Total Benzofluoranthenes < 4.6 U 252 290 86.9% 267 289 92.4% 5.8%

Reported in pg/kg

RPD calculated using sample concentrations per SWB846.

FORM III

(ppb)



ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: LCS-022112
LIMS ID: 12-2714

Matrix: Soil ’
Data Release Authorized:
Reported: 02/28/12

Date Extracted: 02/21/12

Sample ID:

QC Report No:
Project:

Event:
Date Sampled:
Date Received:

LCs-022112

ANALYTICAL

RESOURCES

©®

INCORPORATED

LAB CONTROL SAMPLE

UI38-Landau Associates
Kaiser Aluminum
118032.020.003

NA
NA

Sample Amount LCS:

LCSD:

10.0 g-dry-wt
10.0 g-dry-wt

Date Analyzed LCS: 02/24/12 17:36 Final Extract Volume LCS: 0.50 mL
LCSD: 02/24/12 18:03 LCSD: 0.50 mL
Instrument/Analyst LCS: NT4/JZ Dilution Factor LCS: 1.00
LCSD: NT4/JZ LCSD: 1.00
Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPFD
Benzo(a)anthracene 109 150 72.7% 115 150 76.7% 5.4%
Chrysene 115 150 76.7% 121 150 80.7% 5.1%
Benzo (a)pyrene 110 150 73.3% 113 150 75.3% 2.7%
Indeno(l,2,3-cd)pyrene 126 150 84.0% 127 150 84.7% 0.8%
Dibenz (a,h) anthracene 132 150 88.0% 130 Q 150 86.7% 1.5%
Total Benzofluoranthenes 256 300 85.3% 257 300 85.7% 0.4%

Reported in pg/kg

RPD calculated using sample concentrations per SW846.

(ppb)

SIM Semivolatile Surrogate Recovery

d10-2-Methylnaphthalene

dl4-Dibenzo{a,h)anthracen

FORM III

LCs

10

56.7%

6%

LCSD
56.3%

103%



SAMPLE RESULTS-CONVENTIONALS
UI38-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Soil It Project: Kaiser Aluminum
Data Release Authorized: ﬁ? Event: 118032.020.003
Reported: 02/28/12 : Date Sampled: 02/14/12
/ Date Received: 02/15/12
Client ID: SPL-MA33-2012-S8(2.5-3)

ARI ID: 12-2708 UI38A
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 87.50

021612#1
Total Cyanide 02/22/12 EPA 335.4 mg/kg 2.22 52.5

022212#%#1
RL Analytical reporting limit
U Undetected at reported detection limit

Soil Sample Report-UI38



SAMPLE RESULTS-CONVENTIONALS
UlI38-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Soil Project: Kaiser Aluminum
Data Release Authorizedy 4 Event: 118032.020.003
Reported: 02/28/12 Date Sampled: 02/14/12
Date Received: 02/15/12
Client ID: SPL-MA37-2012-S(2-2.5)

ARI ID: 12-2709 UI38B
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 90.30

021612#1
Total Cyanide 02/22/12 EPA 335.4 mg/kg 0.096 0.191

022212#1

RL Analytical reporting limit
U Undetected at reported detection limit

Soil Sample Report-UI38



SAMPLE RESULTS-CONVENTIONALS
UI38-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Soil / Project: Kaiser Aluminum
Data Release Authorized Event: 118032.020.003
Reported: 02/28/12 ) Date Sampled: 02/15/12
Date Received: 02/15/12
Client ID: SPL-MA40-2012-S(3-3.5)

ARI ID: 12-2710 UI38C
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 83.00

0216124#1
Total Cyanide 02/22/12 EPA 335.4 mg/kg 0.230 6.30

0222124%1
RL Analytical reporting limit
8] Undetected at reported detection limit

Soil Sample Report-UI38



SAMPLE RESULTS-CONVENTIONALS
UI38-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: ‘ Event: 118032.020.003
Reported: 02/28/12 / Date Sampled: 02/15/12
Date Received: 02/15/12
Client ID: SPL-MA41-2012-8S(3-3.5)

ARI ID: 12-2711 UI38D
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 87.30

02161241
Total Cyanide 02/22/12 EPA 335.4 mg/kg 0.095 0.288

022212#1

RL Analytical reporting limit
U Undetected at reported detection limit

Scil Sample Report-UI38



Matrix: Soil
Data Release Authorize

METHOD BLANK RESULTS-CONVENTIONALS
UI38-Landau Associates

Project:
Event:

ANALYTICAL @
RESOURCES
INCORPORATED

Kaiser Aluminum
118032.020.003

Reported: 02/28/12 Date Sampled: NA
Date Received: NA
Analyte Date Units Blank
Total Solids 02/16/12 Percent < 0.01 U
Total Cyanide 02/22/12 mg/kg < 0.100 U

Soil Method Blank Report-UI38



STANDARD REFERENCE RESULTS-CONVENTIONALS ANALYT|CA|_@

UI38-Landau Associates RESOURCES
INCORPORATED

Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: g Event: 118032.020.003
Reported: 02/28/12 Date Sampled: NA

Date Received: NA

True

Analyte/SRM ID Date Units SRM Value Recovery
Total Cyanide 02/22/12 mg/kg 26.8 33.3 80.5%

LCS CN(0996)

Soil Standard Reference Report-UI38



REPLICATE RESULTS-CONVENTIONALS
UI38-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 02/28/12 Date Sampled: 02/14/12
Date Received: 02/15/12
Analyte Date Units Sample Replicate(s) RPD/RSD
ARI ID: UI38A Client ID: SPL-MA33-2012-S(2.5-3)
Total Solids 02/16/12 Percent 87.50 85.90 0.9%
86.60
Total Cyanide 02/22/12 mg/kg 52.5 68.6 26.6%

Soil Replicate Report-UI38



MS/MSD RESULTS-CONVENTIONALS ANALYTICAL
UI38-Landau Associates RESOURCES
INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized A Event: 118032.020.003
Reported: 02/28/12 Date Sampled: 02/14/12
/ Date Received: 02/15/12
Spike
Analyte Date Units Sample Spike Added Recovery
ARI ID: UI38A Client ID: SPL-MA33-2012-S(2.5-3)
Total Cyanide 02/22/12 ng/kg 52.5 41. 3.41 NA

Soil MS/MSD Report-UI38



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

March 7, 2012

Stacy Lane ‘
Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

RE: Project: Port of Tacoma Kaiser
ARI Job No: UI39

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted seven solid samples on February 15, 2012 in good condition. For further
details regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The sample was analyzed for SVOCs, Total and TCLP Metals, PCBs, NWTPH-Dx, Total and
Amenable Cyanide, Fluoride and VOCs, as requested on the COC.

- The TCLP method blank contalned Barium in association with the filter used. No further corrective
action was taken.

‘The SVOCs matrix spike and/or matrix spike duplicate are out of control both high and low for
~ several analytes with several RPDs outside of the 30% control limits in association with sample
SPL-MA33-2012-WC(0-2). All other QC is in control and no further corrective action was taken.

The total cyanide, post chlorination cyanide and fluoride matrix spike are out of control low with
an RPD for total cyanide and post chlorination cyanide outside of the control limits in association
with sample SPL-MA33-2012-WC(0-2). All other QC is in control and no further corrective action
was taken.

No other analytical complications were noted.
An electronic copy of this report and all associated raw data will remain on file with ARI. If you

have any questions or require additional information, please feel free to contact me at your
convenience.

Cllent Services Manager
206/695-6211
* kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 Tl:ikwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax



60/8 sy aApeussaiday JaID - AdOD MNId

fiojesoge - AdOD MOTTIA

ol14 199f0.d - AdOD ALIHM

sun L eeq aui WA gy M g A _Cog) w\\\w\\\\\l >ea
Auedwo) Auedwo) Auedwo) Auedwo)
awieN pauld swieN pajuld \\ww\b d‘ ) slieN paiuld
sejredys =l
ainjeublg ainjeubis ainyeubls
Aq panleoay Aq paysinbuijey = H\..«\\ Aq paneosy
wawdiys sluswaInbey m@m_oww 10
10 POUIBIN - BupueHuswdiyg [e1oadg
CisA e o
TG X AT JPFIS [0 |V af 22wmSoney | PRV | s WTRIS S X K
c, [ 4 (e 4
UZ M 9 D 2D Y = tupsk
BUI0
paJsl plel sejdwies Jelem [elaw poAlossIq ~ . e . P ) . & [l 9 9“7\ vin o @J 2 IP
dieoeiuodnezeaiy — | O8N U g ~ cw\ ‘257 ,\\N\. —ui 4\@ ..\.,u | ' P2 ¥ 29 ) c@ ' \.W\ @.@ &i\v\\ X
81BJINSIq LWNIPOS/m pansesald d
jouByBW/M panesald — @*%\5\‘
panesaid-uou —
{Ilos) HAA/X318/20A )
paynusp! 1onpoid VA, , . n«\lh
Oljioads Ou | Hd3 40} 8zAeuY ~ | A NA VA NA Vw vF A” \~ o .w: M\uk lm,\\\N A\ﬂ OQ \.\TN\QN:.NMHKQA N\\%
yonpoud — L \ﬁ XX VA < £ \.\QW/ QzA| \Q\\N h}i\u WY~ /7~ v\x
01 pazipJepue;s seiduwies uni Z vﬁ X Fa 4 VA. Nl \ ém Q@N\ \w\.\N Qut\vwmd\d&w Om.uxQ v\%
, XXX || R | [’°S| oot | SY7 (sts))28-U9-|h v -105
| anueslo |96 BoHIS/USEM PIOE Ul - X(-HdLMN X H X K| LA X s \~ S Soo/| 9/7 | A.éwné\N\%N ey -9
| uoipod Jesjo Wody, Jonbie Y| K| x| X | X |# hd | o | 5727 | $/Z A .\n_v 207 -UelLS b =199
108]|00 ‘ees 01 sa|dwes Ja1em MmojlY X \P :k VA uK A4 /A \ ] %m MNQ \ \n, \\rN» ﬁﬂ‘ Qw.w M= QON..\ mmnm\v\w\\uaﬁ
SJUBLILLIOD/SUOIIBAIBSTO * LD A 00 j ,WW «o } %_V X %&Vd Lmhm_mwﬁoo Xureiy s aleq ‘'l eldwes
vxww N A X > AN A/ w,) r\c‘?s\ &. Uy \b - ol synsay _owmm
, > \ L AVATAD o \J 3 108U 10901
ﬁ@ N AR RN .ow “+S
(¥ . n AR oy\ j{§\ \/d ~ aweN sJoidwes
O / o ® S @ ~ Q
Uﬁﬁo_moowm x~< )a g .\_u x \ ¢3 Sg) L \hl 1UBAZ/UONEBD0T 108(01d
piepue1SA]. N\ A v*
\ ¢ . qlw@ﬁdew: f _\SJQ_ R 7 f
O PO .&Na X sialowlele Wﬁ_ymm._. @m M% N 1000 / _.Q \Nd. .& SUEEN 1ostoid

10 obed

\ !

pi023ay Apoisnn-jo-uieyd

O
0801-2¥5 (€05) puepiog [ STLVIOOSSY
1616-12¢ (60g) eueods ] NvVaNY]
£6v2-926 (£52) BwodeL
1060-8// (Gg) spuowp3/ejiess:

Lz IN




'p Analytical Resources, Incorporated : .
a Analytical Chemists and Consultants COOIer Recelpt Form

AR| Client: ( - Crov C\ A Project Name: f( G gQ - ﬁ) Vominv M
COC No(s): @ Delivered by: Fed-Ex UPS Courier Han D_ejl‘\l.ePed Other:

Assigned ARI Job No: UI?Q Tracking No: @

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? ' YES (’;:Q,f’
Were custody papers included with the cooler? ... . \r@ NO
Were custody papers properly filled out (ink, signed, etc.) TR It ST Y‘ES) NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ }\ H '
If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#: E ol € C}
Cooler Accepted by: ) / Date: :) - !'9" 1 Time: ij’f{ c 2
Complete custody forms and attach all shipping documents
Log-In Phase:
Was a temperature blank included inthe cooler? ... ... . -~ YES (N‘O}
What kind of packing materiat was used? ... Bq’oble Wrap V@cg Gel Packs Baggies Fohm B/dck Paper Other:
Was sufficient ice used (if appropriate)? ............... ... 0. e NA gﬁ NO
Were all bottles sealed in individual plastic bags? ................ YES @@
Did all bottles arrive in good condition (Unbroken)? ... (E_;; NO
Were all bottle labels complete and legible? ... ... @ NO
Did the number of containers listed on COC match with the number of containers received? .............. E NO
Did all bottle labels and tags agree with custody Papers? ..............cooii oo E§ NO
Were all bottles used correct for the requested analyses? ... @ NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... (NA7 YES NO
Were all VOC vials free of air bubbles? ... NA YES NO
Was sufficient amount of sample sentineach bottle? ... .. ... ... @ NO
Date VOC Trip BIankwasmade At AR @ ]
Was Sample Split by AR! : @5 YES Date/Time: Equipment: Split by:
Samples Logged by: ‘A)\/ Date: LQ/‘M/’(Q\ Time: O L\O
** Notify Project Manager of discrepancies or concemns **
Sample ID on Bottle Sampie ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
Mot P blane Feeived wdth +Huse Samples
8y Ay Date 5,1/(///& _
canalf Alr Babbles 1 Peatubbles’ . A Bubl Small © “sm
CoL el Z-4 mmi
‘. : . — ® Peabubbles > “pb”
e @ Large -> “lg”
Headspace 2> “hs”
O016F Cooler Receipt Form Revision 014

3/2/10




Sample ID Cross Reference Report

ARI Job No:

UI39

Client: Landau Associates

Project Event:
Project Name:

118032.020.003

Kaiser Aluminum

ANALYTICAL @
RESOURCES
INCORPORATED

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. SPL-MA33-2012-WC(0-2) UI3%A 12-2722 Soil 02/15/12 10:25 02/15/12 16:05
2. SPL-MA37-2012-WC(1-1.5) UI39B 12-2723 Soil 02/15/12 12:15 02/15/12 16:05
3. SPL-MA39-2012-WC(0-1.5) UI39C 12-2724 Soil 02/15/12 10:05 02/15/12 16:05
4. SPL-MA41-2012-WC(1.5-2.5UI38D 12-2725 Soil 02/15/12 12:00 02/15/12 16:05
5. RM-LF30-2012-WC(1-4) UI3%E 12-2726 Soil 02/14/12 16:00 02/15/12 16:05
6. RM-LF31-2012-WC(1-4) UI39F 12-2727 Soil 02/14/12 16:30 02/15/12 16:05
7. RM-LF32-2012-WC(1-4) UI39G 12-2728 Soil 02/15/12 07:45 02/15/12 16:05
Printed 02/16/12 Page 1 of 1



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

Client: Landau Associates ARI Project No.: UI39

Client Project: Kaiser Aluminum Client Project No.: 118032.020.003

4.

5.

Case Narrative

. Three samples were submitted to be prepped for chemical analysis by

homogenization and crushing on February 16, 2012.

The jaw crusher and related equipment was vacuumed, washed with Citranox
detergent, rinsed with deionized water, then rinsed with isopropyl alcohol and
allowed to dry completely before each sample was crushed.

All utensils used in handling the samples were decontaminated in the same
manner as the jaw crusher and then rinsed with dichloromethane.

After the each sample was crushed, the samples were homogenized
thoroughly, then poured back into their original sample containers.

There were no anomalies in the samples or methods on this project.

Released by / //,/p/ | Date: 2-20-20%2_

Reviewed by: % Zaé e 20
Laboratory Techn ian

/Lead Technician

Date: ;ZZZO//Q
/ /

4611 South 134th Place, Suite 100 » Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax




ORGANICS ANALYSIS DATA SHEET

PNAs by SW8270D GC/MS

Page 1

Lab Sample ID: UI3S%A

LIMS ID: 12-2722 Project: Kaiser Aluminum

Matrix: Soil % 118032.020.003

Data Release Authorized: /. Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 8.52 g-dry-wt

Date Analyzed: 02/23/12 19:20 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 9.3%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 59 1,200
91-57-6 2-Methylnaphthalene 59 650
90-12-0 1-Methylnaphthalene 59 490
208-96-8 Acenaphthylene 59 94
83-32-9 Acenaphthene 59 2,600
86-73-7 Fluorene 59 3,000
85-01-8 Phenanthrene 59 19,000 ES
120-12-7 Anthracene 59 6,600 ES
206-44-0 Fluoranthene 59 20,000 Es
129-00-0 Pyrene 59 19,000 ES
56-55-3 Benzo (a) anthracene 59 11,000 ES
218-01-9 Chrysene 59 14,000 ES
50-32-8 Benzo (a) pyrene 59 11,000 Es
193-39-5 Indeno(l,2,3-cd)pyrene 59 8,100 ES
$3-70-3 Dibenz (a,h) anthracene 59 2,100
191-24-2 Benzo(g,h,i)perylene 59 9,400 Es
132-64-9 Dibenzofuran 59 2,200
TOTBFA Total Benzofluoranthenes 59 22,000 ESs

of 1

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: SPL-MA33-2012-WC(0-2)

QC Report No:

SAMPLE

UI39-Landau Associates

Reported in pg/kg

(Ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I

85.6%
70.4%



ANADTNCAL<::)
RESOURCES
INCORPORATED
Sample ID: SPL-MA33-2012-WC(0-2)
DILUTION

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Page 1 of 1

UI39-Landau Associates

Lab Sample ID: UI3%9A QC Report No:

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl
2-Fluorcbiphenyl

FORM I

D
D

| LIMS ID: 12-2722 Project: Kaiser Aluminum
| Matrix: Soil 5 118032.020.003
Data Release Authorized: ./ Date Sampled: 02/15/12
| Reported: 02/27/12 Y Date Received: 02/15/12
Date Extracted: 02/21/12 Sample Amount: 8.52 g-dry-wt
Date Analyzed: 02/24/12 13:12 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 25.0
GPC Cleanup: No Percent Moisture: 9.3%
Alumina: No
Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 1,500 < 1,500 U0
91-57-6 2-Methylnaphthalene 1,500 < 1,500 U
90-12-0 1-Methylnaphthalene 1,500 < 1,500 U
208-96-8 Acenaphthylene 1,500 < 1,500 U
83-32-9 Acenaphthene 1,500 2,900
86-73-7 Fluorene 1,500 3,300
85-01-8 Phenanthrene 1,500 48,000
120-12-7 Anthracene 1,500 8,700
206-44-0 Fluoranthene 1,500 45,000
129-00-0 Pyrene 1,500 49,000
56-55-3 Benzo (a) anthracene 1,500 15,000
218-01-9 Chrysene 1,500 21,000
50-32-8 Benzo (a) pyrene 1,500 14,000
193-39-5 Indeno(1l,2,3-cd)pyrene 1,500 9,300
53-70-3 Dibenz (a,h) anthracene 1,500 2,800
191-24-2 Benzo (g,h,i)perylene 1,500 12,000
132-64~-9 Dibenzofuran 1,500 2,500
TOTBFA Total Benzofluoranthenes 1,500 25,000



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by SW8270D GC/MS Sample ID: SPL-MA33-2012-WC(0-2)

Page l1of1l MATRIX SPIKE

Lab Sample ID: UI3SA QC Report No: UI39-Landau Associates

LIMS ID: 12-2722 Project: Kaiser Aluminum

Matrix: Soil P 118032.020.003

Data Release Authorized: w}ﬂyl Date Sampled: 02/15/12

Reported: 02/27/12 7 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 8.54 g-dry-wt

Date Analyzed: 02/23/12 19:46 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 9.3%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 58 -
91-57-6 2-Methylnaphthalene 58 -—-
90-12-C 1-Methylnaphthalene 58 -
208-96-8 Acenaphthylene 58 -
83-32-9 Acenaphthene 58 -—-
86-73-7 Fluorene 58 -—-
85-01-8 Phenanthrene 58 -—-
120-12-7 Anthracene 58 —_—
206-44-0 Fluoranthene 58 -—=
129-00-0 Pyrene 58 -
56-55-3 Benzo (a)anthracene 58 -—=
218-01-9 Chrysene 58 -—-
50-32-8 Benzo (a)pyrene 58 -
193-39-5 Indeno (1,2, 3-cd)pyrene 58 -——=
53-70-3 Dibenz (a,h)anthracene 58 -——-
191-24-2 Benzo(g,h,i)perylene 58 -—
132-64-9 Dibenzofuran 58 -—-
TOTBFA Total Benzofluoranthenes 58 -—=

Reported in ug/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl 82.0%
2-Fluorobiphenyl 66.8%

FORM I



ANAUTNCAL@EE»

RESOURCES
INCORPORATED

Sample ID: SPL-MA33-2012-WC(0-2)

MATRIX SPIKE DUPLICATE

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Page 1 of1l

Lab Sample ID: UI3S%A QC Report No: UI39-Landau Associates

LIMS ID: 12-2722 Project: Kaiser Aluminum

Matrix: Soil Ve 118032.020.003

Data Release Authorized: //é Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 8.22 g-dry-wt

Date Analyzed: 02/23/12 20:12 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 9.3%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 61l -
91-57-6 2-Methylnaphthalene 61 -—-
90-12-0 1-Methylnaphthalene 61 -—-
208-96-8 Acenaphthylene 61 -——-
83-32-9 Acenaphthene 61 -——-
86-73-7 Fluorene 61 -
85-01-8 Phenanthrene 61 -—-
120-12-7 Anthracene 61 -
206-44-0 Fluoranthene 61 -—-
129-00-0 Pyrene 61 -—-
56-55-3 Benzo (a)anthracene 61 —-——
218~01-9 Chrysene 61 -—-
50-32-8 Benzo (a)pyrene 61 -
193-39-5 Indeno(l,2,3~-cd)pyrene 6l -
53-70-3 Dibenz (a,h)anthracene 61 -
191-24-2 Benzo(g,h,i)perylene 6l -—-
132-64-9 Dibenzofuran 61 -—-
TOTBFA Total Benzofluoranthenes 61 -

Reported in pg/kg (ppb)

Senivolatile Surrogate Recovery

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I

74.0%
65.6%



ANAETﬂCAL@Ei»

RESOURCES
INCORPORATED

Sample ID: SPL-MA37-2012-WC(1-1.5)

SAMPLE

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Page 1 of1

Lab Sample ID: UI39B QC Report No: UI39-Landau Associates

LIMS ID: 12-2723 Project: Kaiser Aluminum

Matrix: Soil //” 118032.020.003

Data Release Authorized: //2?? Date Sampled: 02/15/12

Reported: 02/27/12 ' Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 8.12 g-dry-wt

Date Analyzed: 02/23/12 20:39 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 10.7%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 62 470
91-57-6 2-Methylnaphthalene 62 310
90-12-0 1-Methylnaphthalene 62 250
208-96-8 Acenaphthylene 62 < 62 U
83-32-9 Acenaphthene 62 630
86-73-7 Fluorene 62 360
85-01-8 Phenanthrene 62 5,400 ES
120-12-7 Anthracene 62 1,200
206-44-0 Fluoranthene 62 7,400 ES
129-00-0 Pyrene 62 8,100 ES
56-55-3 Benzo (a) anthracene 62 4,000 E
218-01-9 Chrysene 62 7,600 ES
50-32-8 Benzo (a) pyrene 62 3,400
193-39-5 Indeno(l,2,3-cd)pyrene 62 2,500
53-70-3 Dibenz (a,h) anthracene 62 720
191-24-2 Benzo(g,h,i)perylene 62 3,200
132-64-9 Dibenzofuran 62 180
TOTBFA Total Benzofluoranthenes 62 8,700 ES

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

89.6%
68.8%

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I



ANAUTﬂCAL<::>

RESOURCES
INCORPORATED

Sample ID: SPL-MA37-2012-WC(1-1.5)

DILUTION

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Page 1 o0f1l

UI39-Landau Associates

LIMS ID: 12-2723 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: ~ Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

| Date Extracted: 02/21/12 Sample Amount: 8.12 g-dry-wt
| Date Analyzed: 02/24/12 13:39 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 10.0

GPC Cleanup: No Percent Moisture: 10.7%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20~-3 Naphthalene 620 < 620 U
91-57-6 2-Methylnaphthalene 620 < 620 U
90-12-0 1-Methylnaphthalene 620 < 620 U
208-96-8 Acenaphthylene 620 < 620 U
83-32-9 Acenaphthene 620 < 620 U
86-73-7 Fluorene 620 < 620 U
85-01-8 . Phenanthrene 620 6,200
120-12-7 Anthracene 620 1,200
206-44-0 Fluoranthene 620 9,000
129-00-0 Pyrene 620 11,000
$56-55-3 Benzo (a) anthracene 620 4,200
218-01-8 Chrysene 620 8,500
50-32-8 Benzo (a) pyrene 620 3,400
193-39-5 Indeno(l,2,3-cd)pyrene 620 2,500
53-70-3 Dibenz (a,h) anthracene 620 640
191-24-2 Benzo(g,h,i)perylene 620 3,400
132-64-9 Dibenzofuran 620 < 620 U
TOTBFA Total Benzofluoranthenes 620 8,800

Lab Sample ID: UI39B

QC Report No:

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

94 .8%
68.8%

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I



ANALYTICAL @
RESOURCES
INCORPORATED
Sample ID: SPL-MA39-2012-WC(0-1.5)
SAMPLE

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS
Page 1 of1l

UI39-Landau Associates

Lab Sample ID: UI39C

QC Report No:

LIMS ID: 12-2724 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 8.05 g-dry-wt

Date Analyzed: 02/23/12 21:05 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ% Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 12.7%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 62 1,600
91-57-6 2-Methylnaphthalene 62 1,600
90-12-0 1-Methylnaphthalene 62 1,200
208-96-8 Acenaphthylene 62 150
83-32-9 Acenaphthene 62 6,500 ES
86-73-7 Fluorene 62 3,700 E
85-01-8 Phenanthrene 62 21,000 ES
120-12-7 Anthracene 62 7,200 ES
206-44-0 Fluoranthene 62 17,000 ES
129-00-0 Pyrene 62 20,000 Es
56-55-3 Benzo (a) anthracene 62 12,000 ES
218-01-9 Chrysene 62 14,000 ES
50-32-8 Benzo (a) pyrene 62 13,000 ES
183-39-5 Indeno(1,2,3-cd)pyrene 62 8,700 ES
53-70-3 Dibenz (a,h) anthracene 62 2,500
191-24-2 Benzo(g,h,i)perylene 62 11,000 Es
132-64-9 Dibenzofuran 62 590
TOTBFA Total Benzofluoranthenes 62 21,000 ES

Reported in upg/kg (ppb)

Semivolatile Surrogate Recovery

69.2%
68.4%

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I



ORGANICS ANALYSIS DATA SHEET

PNAs by SW8270D GC/MS
1 of 1

Page

Lab Sample ID: UI39C

QC Report No:

ANALYTKH“.(::)
RESOURCES

INCORPORATED

Sample ID: SPL-MA39-2012-WC(0-1.5)

DILUTION

UI39-Landau Associates

LIMS ID: 12-2724 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: /é;7 Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 8.05 g-dry-wt

Date Analyzed: 02/24/12 14:05 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 25.0

GPC Cleanup: No Percent Moisture: 12.7%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
81-20-3 Naphthalene 1,600 1,700
91-57-6 2-Methylnaphthalene 1,600 1,600
90-12-0 1-Methylnaphthalene 1,600 < 1,600 U
208-96-8 Acenaphthylene 1,600 < 1,600 U
83-32-9 Acenaphthene 1,600 8,300
86-73-7 Fluorene 1,600 4,000
85-01-8 Phenanthrene 1,600 51,000
120-12-7 Anthracene 1,600 11,000
206-44-0 Fluoranthene 1,600 36,000
129-00-0 Pyrene 1,600 54,000
56-55-3 Benzo (a) anthracene 1,600 18,000
218-01-9 Chrysene 1,600 23,000
50-32-8 Benzo (a) pyrene 1,600 18,000
193-39-5 Indeno(l,2,3-cd)pyrene 1,600 10,000
53-70-3 Dibenz (a,h) anthracene 1,600 2,800
191-24-2 Benzo(g,h,i)perylene 1,600 15,000
132-64-9 Dibenzofuran 1,600 < 1,600 U
TOTBFA Total Benzofluoranthenes 1,600 26,000

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl
2~Fluorobiphenyl

FORM I

D
D



ANALYTKH“.@EE»

RESOURCES
INCORPORATED

Sample ID: SPL-MA41-2012-WC(1l.5-2.5)

SAMPLE

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Page 1 o0f1

UlI39-Landau Associates

Lab Sample ID: UI39D QC Report No:

Reported in ug/kg (ppb)

Semivolatile Surrogate Recovery

86.0%
58.4%

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I

LIMS ID: 12-2725 Project: Kaiser Aluminum

Matrix: Soil //’ 118032.020.003

Data Release Authorized:‘%{é7 Date Sampled: 02/15/12

Reported: 02/27/12 g Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 7.75 g-dry-wt

Date Analyzed: 02/23/12 21:31 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 23.0%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 64 300
91~-57-6 2-Methylnaphthalene 64 130
90-12-0 l1-Methylnaphthalene 64 100
208-~-96-8 Acenaphthylene 64 < 64 U
83-32-9 Acenaphthene 64 390
86-73-7 Fluorene 64 200
85-01-8 Phenanthrene 64 3,100
120-12-7 Anthracene 64 650
206-44-0 Fluoranthene 64 3,300
129-00-0 Pyrene 64 4,200 E
56-55-3 Benzo (a) anthracene 64 1,900
218-01-9 Chrysene 64 3,800
50-32-8 Benzo (a) pyrene 64 1,200
193-39-5 Indeno(1,2,3~-cd)pyrene 64 900
53-70-3 Dibenz (a,h) anthracene 64 260
191-24-2 Benzo(g,h,i)perylene 64 1,200
132-64-9 Dibenzofuran 64 74
TOTBFA Total Benzofluoranthenes 64 3,900



ANAEYTKLAL(::)

RESOURCES
INCORPORATED

Sample ID: SPL-MA41-2012-WC(1.5-2.5)

DILUTION

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Page 1 o0f1

UI39-Landau Associates

Lab Sample ID: UI3SD QC Report No:

LIMS ID: 12-2725 Project: Kaiser Aluminum

Matrix: Soil , 118032.020.003

Data Release Authorized: Vg?7 Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 7.75 g-dry-wt

Date Analyzed: 02/24/12 14:31 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 3.00

GPC Cleanup: No Percent Moisture: 23.0%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 190 290
91-57-6 2-Methylnaphthalene 190 < 190 U
90~-12-0 1-Methylnaphthalene 190 < 180 U
208-96-8 Acenaphthylene 190 < 190 U
83-32-9 Acenaphthene 190 390
86~73-7 Fluorene 190 190
85~-01-8 Phenanthrene 190 3,300
120-12-7 Anthracene 190 630
206-44-0 Fluoranthene 190 3,500
129-00-0 Pyrene 190 4,700
56-55-3 Benzo (a) anthracene 190 1,900
218-01-9 Chrysene 190 4,000
50-32-8 Benzo (a) pyrene 190 1,200
193-39-5 Indeno(l,2,3-cd)pyrene 1980 820
53-70~-3 Dibenz (a,h)anthracene 190 230
191-24-2 Benzo(g,h,i)perylene 190 1,200
132-64-9 Dibenzofuran 190 < 190 U
TOTBFA Total Benzofluoranthenes 190 3,900

Reported in ng/kg (ppb)

Semivolatile Surrogate Recovery

87.8%
58.4%

dl4-p-Terphenyl
2~-Fluorobiphenyl

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by SW8270D GC/MS
Page lof1l

Lab Sample ID: UI3SE
LIMS ID: 12-2726

Sample ID: RM-LF30-2012-WC(1-4)
SAMPLE

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized:4ﬁ29 Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 1.03 g-dry-wt

Date Analyzed: 02/23/12 21:57 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 11.7%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 480 270,000 ES
218-01-9 Chrysene 480 260,000 EsS
50-32-8 Benzo (a) pyrene 480 240,000 ES
193-39-5 Indeno(l,2,3-cd)pyrene 480 170,000 ES
53-70-3 Dibenz (a,h) anthracene 480 110,000 ES
TOTBFA Total Benzofluoranthenes 480 480,000 Es

Reported in ug/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl 18.9%
2-Fluorobiphenyl 64.8%

FORM I



ORGANICS ANALYSIS DATA SHEET

PNAs by SW8270D GC/MS
Page 1l of1l

Lab Sample ID: UI39E

LIMS ID: 12-2726 Project:

Matrix: Soil /

Data Release Authorized: /{;ﬁ/ Date Sampled:
Vi

Reported: 02/27/12

S

QC Report No:

Date Received:

Date Extracted: 02/21/12 Sample
Date Analyzed: 02/24/12 14:58 Final Extract
Instrument/Analyst: NT4/JZ Dilution

GPC Cleanup: No
Alumina: No
Silica Gel: Yes

Percent M

ANALYTICAL

RESOURCES

INCORPORATED
ample ID: RM-LF30-2012-WC(1-4)

DILUTION

UI39-Landau Associates
Kaiser Aluminum
118032.020.003
02/14/12

02/15/12

Amount: 1.03 g-dry-wt
Volume: 0.5 mL
Factor: 100
olisture: 11.7%

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 48,000 900,000
218-01-9 Chrysene 48,000 950,000
50-32-8 Benzo (a) pyrene 48,000 760,000
193-39-5 Indeno(1l,2,3-cd)pyrene 48,000 340,000
53-70-3 Dibenz (a,h) anthracene 48,000 110,000
TOTBFA Total Benzofluoranthenes 48,000 1,200,000

Reported in pg/kg (ppb)

ry

Semivolatile Surrogate Recove
dl4-p-Terphenyl D
2-Fluorobiphenyl D

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS
Page 1l ofl

Lab Sample ID: UI3SF
LIMS ID: 12-2727

Matrix: Soil i
Data Release Authorized: .

ANADTNCAL<§E§
RESOURCES
INCORPORATED
Sample ID: RM-LF31-2012-WC(1-4)
SAMPLE

QOC Report No: UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003
Date Sampled: 02/14/12

Reported: 02/27/12 b Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 1.37 g-dry-wt

Date Analyzed: 02/23/12 22:24 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 2.2%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 360 220,000 ES
218-01-9 Chrysene 360 210,000 ES
50-32-8 Benzo (a) pyrene 360 200,000 Es
193-39-5 Indeno(1l,2,3~cd)pyrene 360 160,000 ES
53-70-3 Dibenz (a,h)anthracene 360 90,000 ES
TOTBFA Total Benzofluoranthenes 360 430,000 ES

Reported in ug/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl 22.7%
2-Fluorobiphenyl 77.2%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SW8270D GC/MS Sample ID: RM-LF31-2012-WC(1-4)
Page 1 o0f1l DILUTION
Lab Sample ID: UI39F QC Report No: UI39%9-Landau Associates
LIMS ID: 12-2727 Project: Kaiser Aluminum
Matrix: Soil 118032.020.003
Data Release Authorized:ﬂé§7 Date Sampled: 02/14/12
| Reported: 02/27/12 Date Received: 02/15/12
Date Extracted: 02/21/12 Sample Amount: 1.37 g-dry-wt
Date Analyzed: 02/24/12 15:24 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 100
GPC Cleanup: No Percent Moisture: 2.2%

Alumina: No
Silica Gel: Yes

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 36,000 610,000
218-01-9 Chrysene 36,000 630,000
50-32-8 Benzo (a)pyrene 36,000 560,000
193-39-5 Indeno(1l,2,3-cd)pyrene 36,000 280,000
53-70-3 Dibenz (a,h) anthracene 36,000 77,000
TOTBFA Total Benzofluoranthenes 36,000 970,000

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p~-Terphenyl D
2-Fluorobiphenyl D

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by SW8270D GC/MS Sample ID: RM-LF32-2012-WC(1-4)

Page 1 cocfl SAMPLE

Lab Sample ID: UI3SG QC Report No: UI39-Landau Associates

LIMS ID: 12-2728 Project: Kaiser Aluminum

Matrix: Soil / 118032.020.003

Data Release Authorized: /. Date Sampled: 02/15/12

‘ Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 2.16 g-dry-wt

Date Analyzed: 02/23/12 22:50 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT4/JZ Dilution Factor: 1.00

GPC Cleanup: No Percent Moisture: 2.7%

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 230 110,000 ES
218-01-9 Chrysene 230 110,000 ES
50-32-8 Benzo (a) pyrene 230 110,000 ES
193-39-5 Indeno(1l,2,3-cd)pyrene 230 76,000 ES
53-70-3 Dibenz (a,h) anthracene 230 49,000 ES
TOTBFA Total Benzofluoranthenes 230 210,000 ES

Reported in pg/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl 28.7%
2-Fluorobiphenyl 72.8%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SW8270D GC/MS Sample ID: RM-LF32-2012-WC(1-4)
Page 1 0f 1 DILUTION

lab Sample ID: UI39G QC Report No: UI39-Landau Associates

LIMS ID: 12-2728 Project: Kaiser Aluminum

Matrix: Soil /? 118032.020.003

Data Release Authorized: /¢ Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/21/12 Sample Amount: 2.16 g-dry-wt

Date Analyzed: 02/24/12 16:43 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 100

GPC Cleanup: No Percent Moisture: 2.7%

Alumina: No
Silica Gel: Yes

CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 23,000 260,000
218-01-9 Chrysene 23,000 290,000
50-32-8 Benzo (a) pyrene 23,000 220,000
193-39-5 Indeno(l,2,3-cd)pyrene 23,000 110,000
53-70-3 Dibenz (a,h) anthracene 23,000 34,000
TOTBFA Total Benzofluoranthenes 23,000 370,000

Reported in ug/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl D
2-Fluorobiphenyl D

FORM I



ANALYTICAL @
RESOURCES

INCORPORATED

ORGANICS ANALYSIS DATA SHEET
PNAs by SW8270D GC/MS

Sample ID: MB-022112

Page 1 of1l METHOD BLANK

| Lab Sample ID: MB-022112 QC Report No: UI39-Landau Associates

LIMS ID: 12-2722 Project: Kaiser Aluminum
Matrix: Soil Pz 118032.020.003
Data Release Authorized: }64( Date Sampled: NA

‘ Reported: 02/27/12 Date Received: NA
Date Extracted: 02/21/12 Sample Amount: 7.50 g

Volume: 0.5 mL
Factor: 1.00

Final Extract
Dilution

Date Analyzed: 02/23/12 18:01
Instrument/Analyst: NT4/JZ

GPC Cleanup: No Percent Moisture: NA

Alumina: No

Silica Gel: Yes
CAS Number Analyte RL Result
91-20-3 Naphthalene 67 < 67 U
91-57-6 2-Methylnaphthalene 67 < 67 U
90-12-0 1-Methylnaphthalene 67 < 67 U
208-96-8 Acenaphthylene 67 < 67 U
83-32-9 Acenaphthene 67 < 67 U
86-73-7 Fluorene 67 < 67 U
85-01-8 Phenanthrene 67 < 67 U
120-12-7 Anthracene 67 < 67 U
206-44-0 Fluoranthene 67 < 67 U
129-00-0 Pyrene 67 < 67 U
56-55-3 Benzo (a)anthracene 67 < 67 U
218-01-9 Chrysene 67 < 67 U
50-32-8 Benzo (a)pyrene 67 < 67 U
193-39-5 Indeno(1l,2,3-cd)pyrene 67 < 67 U
53-70-3 Dibenz (a,h)anthracene 67 < 67 U
191-24-2 Benzo(g,h,i)perylene 67 < 67 U
132-64-9 Dibenzofuran 67 < 67 U
TOTBFA Total Benzofluoranthenes 67 < 67 U

Reported in ug/kg (ppb)

Semivolatile Surrogate Recovery

dl4-p-Terphenyl
2-Fluorobiphenyl

FORM I

80.8%
52.0%



ANAEY"CAL<::>
RESOURCES
SW8270 PNA SURROGATE RECOVERY SUMMARY INCORPORATED

Matrix: Soil QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003

Client ID TER FBP TOT OUT
MB-022112 80.8% 52.0% 0
LCS-022112 92.0% 58.8% 0
SPL-MA33-2012-WC(0-2) 85.6% 70.4% 0
SPL-MA33-2012-WC(0-2) DL D D 0
SPL-MA33-2012-WC(0-2) M82.0% 66.8% 0
SPL-MA33-2012-WC(0-2) M74.0% 65.6% 0
SPL—MA37—2012—WC(1—1.5)89.6% 68.8% 0
SPL-MA37-2012-WC(1-1.5)94.8% 68.8% 0
SPL-MA39-2012-WC(0-1.5)692.2% 68.4% 0
SPL-MA39-2012-WC(0-1.5) DD D 0
SPL-MA41-2012-WC(1.5-2.86.0% 58.4% 0
SPL-MA41-2012-WC(1.5-2.87.8% 58.4% 0
RM—LF30—2012—WC(1 4) 18.9%* 64.8% 1
RM-LF30-2012-WC(1-4) DL D D 0
RM—LF31—2012-WC(1 4) 22.7%* 77.2% 1
RM-LF31-2012-WC(1-4) DL D D 0
RM-LF32-2012-WC(1-4) 28.7%* 72.8% 1
RM-LF32-2012-WC(1-4) DL D D 0
LCS/MB LIMITS QC LIMITS
(TER) = dl4-p-Terphenyl (30-160) (30-160)
(FBP) = 2-Fluorobiphenyl (30-160) (30~-160)

Prep Method: SW3546
Log Number Range: 12-2722 to 12-2728

FORM-II SW8270 PNA
Page 1 for UI39



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by SW8270D GC/MS Sample ID: LCS-022112
Page 1 of1l LAB CONTROL
Lab Sample ID: LCS-022112 QC Report No: UI39-Landau Associates
LIMS ID: 12-2722 Project: Kaiser Aluminum
Matrix: Soil y; 118032.020.003
Data Release Authorized:éﬁ?? Date Sampled: NA
Reported: 02/27/12 Date Received: 02/15/12
Date Extracted: 02/21/12 Sample Amount: 7.50 g-dry-wt
Date Analyzed: 02/23/12 18:27 Final Extract Volume: 0.50 mL
Instrument/Analyst: NT4/JZ Dilution Factor: 1.00
GPC Cleanup: No Alumina Cleanup: No
Silica Gel Cleanup: Yes

Lab Spike
Analyte Control Added Recovery
Naphthalene 905 1670 54.2%
2-Methylnaphthalene 894 1670 53.5%
1-Methylnaphthalene 983 1670 58.9%
Acenaphthylene 1050 1670 62.9%
Acenaphthene 1080 1670 64.7%
Fluorene 1180 1670 70.7%
Phenanthrene 1320 1670 79.0%
Anthracene 1380 1670 82.6%
Fluoranthene 1480 1670 88.6%
Pyrene 1500 1670 89.8%
Benzo (a)anthracene 1540 1670 92.2%
Chrysene 1490 1670 89.2%
Benzo(a)pyrene 1360 1670 81.4%
Indeno(l, 2, 3~cd)pyrene 1620 1670 97.0%
Dibenz (a, h)anthracene 1610 1670 96.4%
Benzo(g,h,i)perylene 1520 1670 91.0%
Dibenzofuran 992 1670 59.4%
Total Benzofluoranthenes 3120 3330 93.7%

Semivolatile Surrogate Recovery

dl4-p-Terphenyl 92.0%
2-Fluorobiphenyl 58.8%

Results reported in pg/kg

FORM III



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by SW8270D GC/MS Sample ID: SPL-MA33-2012-WC(0-2)

Page 1 of1l MS/MSD

Lab Sample ID: UI39%A QC Report No: UI3%-Landau Associates

LIMS ID: 12-2722 Project: Kaiser Aluminum

Matrix: Soil 7 118032.020.003

Data Release Authorized: / Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted MS/MSD: 02/21/12 Sample RAmount MS: 8.54 g-dry-wt

MSD: 8.22 g-dry-wt
Date Analyzed MS: 02/23/12 19:46 Final Extract Volume MS: 0.5 mL
MSD: 02/23/12 20:12 MSD: 0.5 mL
Instrument/Analyst MS: NT4/JZ Dilution Factor MS: 1.00
MSD: NT4/JZ MSD: 1.00
GPC Cleanup: No Alumina Cleanup: No
Silica Gel Cleanup: Yes
Spike MS Spike MSD

Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD

Naphthalene 1250 1490 1460 16.4% 2760 1520 99.3% 59.8%

2-Methylnaphthalene 650 1260 1460 41.8% 1930 1520 84.2% 42.0%

1-Methylnaphthalene 486 1390 1460 61.9% 1930 1520 95.0% 32.5%

Acenaphthylene 94.5 1160 1460 73.0% 1240 1520 75.4% 6.7%

Acenaphthene 2570 3110 1460 37.0% 4540 ES 1520 130% 37.4%

Fluorene 2950 2820 1460 NA 3660 E 1520 46.7% 25.9%

Phenanthrene 19400 15200 ES 1460 NA 23300 ES 1520 257% 42.1%

Anthracene 6610 4760 ES 1460 NA 7010 ES 1520 26.3% 38.2%

Fluoranthene 20500 14900 Es 1460 NA 23800 ES 1520 217% 46.0%

Pyrene 19100 15200 ES 1460 NA 21700 EsS 1520 171% 35.2%

Benzo(a)anthracene 11000 9410 ES 1460 NA 13700 ES 1520 178% 37.1%

Chrysene 13500 11700 ES 1460 NA 15400 ES 1520 125% 27.3%

Benzo (a) pyrene 11400 9850 ES 1460 NA 13000 ES 1520 105% 27.6%

Indeno(1l,2, 3-cd)pyrene 8060 7480 ES | 1460 NA 9900 ES 1520 121% 27.8%

Dibenz (a,h)anthracene 2130 3690 E 1460 107% 4700 ES 1520 169% 24.1%

Benzo(g,h,i)perylene 9440 8610 ES 1460 NA 11000 ES 1520 103% 24.4%

Dibenzofuran 2160 1420 1460 NA 3190 1520 67.8% 76.8%
" Total Benzofluoranthenes 21500 17800 ES 2930 NA 26600 ES 3040 168% 39.6%

Results reported in pg/kg

NA-No recovery due to high concentration of analyte in original sample OR
calculated negative recovery OR the reporting of an unspiked analyte.

RPD calculated using sample concentrations per SW846.

FORM III



ORGANICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method SW8260C

Lab Sample ID: UI3SE QC Report No:

Reported:

Date Analyzed:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: RM-LF30-2012-WC(1-4)

SAMPLE

UI39-Landau Associates

Project: Kaiser Aluminum
118032.020.003

FORM I

Data Release Authorized: Date Sampled: 02/14/12
Date Received: 02/15/12
Instrument/Analyst: NT9/PAB Sample Amount: 7.66 g-dry-wt
02/20/12 17:04 Purge Volume: 5.0 mL
Moisture: 11.7%
CAS Number RL Result Q
Vinyl Chloride 0.7 < 0.7 U
Reported in pg/kg (ppb)
Volatile Surrogate Recovery
d4-1,2-Dichloroethane 130%



ORGANICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method SW8260C

Page lofl

Lab Sample ID: UI39F
LIMS ID: 12-2727

Matrix: Soil
Data Release Authorized: ,

QC Report No:
Project:

ANALYTKH“.(::)
RESOURCES
INCORPORATED

Sample ID: RM-LF31-2012-WC(1-4)

SAMPLE

UI39-Landau Associates
Kaiser Aluminum

118032.020.003

Date Sampled: 02/14/12
Reported: 02/21/12 Date Received: 02/15/12
Instrument/Analyst: NT9/PAB Sample Amount: 8.38 g-dry-wt
Date Analyzed: 02/20/12 17:26 Purge Volume: 5.0 mL
Moisture: 2.2%
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride 0.6 < 0.6 U
Reported in pg/kg (ppb)
Volatile Surrogate Recovery
d4-1, 2-Dichloroethane 129%

FORM I



ORGANICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method SW8260C
Page 1 of 1

Lab Sample ID: UI39G QC Report No:

ANADTﬂCAL@EiB
RESOURCES

INCORPORATED
Sample ID: RM-LF32-2012-WC(1-4)

SAMPLE

UI39-Landau Associates

LIMS ID: 12-2728 Project: Kaiser Aluminum
Matrix: Soil 118032.020.003
Data Release Authorized:,@%%? Date Sampled: 02/15/12
Reported: 02/21/12 v Date Received: 02/15/12
Instrument/Analyst: NT9/PAB Sample Amount: 7.55 g-dry-wt
Date Analyzed: 02/20/12 17:47 Purge Volume: 5.0 mL
Moisture: 2.7%
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride 0.7 < 0.7 U
Reported in pg/kg (ppb)
Volatile Surrogate Recovery
d4-1,2-Dichloroethane 132%

FORM I



ORGANICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method SW8260C
Page 1l of1l

ANALYTICAL

RESOURCES

INCORPORATED
Sample ID: MB-022012

METHOD BLANK

Lab Sample ID: MB-022012 QC Report No: UI3%9-Landau Associates
LIMS ID: 12-2726 Project: Kaiser Aluminum
Matrix: Soil % 118032.020.003

Data Release Authorized: g Date Sampled: NA

Reported: 02/21/12 Date Received: NA
Instrument/Analyst: NT9/PAB Sample Amount: 5.00 g-dry-wt

Date Analyzed: 02/20/12 13:39 Purge Volume: 5.0 mL

Moisture: NA

CAS Number Analyte

RL Result Q

75-01-4 Vinyl Chloride

Reported in upg/kg (ppb)

1.0 <1.0 U©

Veolatile Surrogate Recovery

d4-1,2-Dichlorocethane

FORM I

1l1le6%



ANALYTICAL
RESOURCES

VOA SURROGATE RECOVERY SUMMARY INCORPORATED

| Matrix: Soil QC Report No: UI39-Landau Associates
‘ Project: Kaiser Aluminum
118032.020.003

‘ ARY ID Client ID Level DCE TOL BFB DCB TOT OUT
MB-022012 Method Blank Low 116% NA NA NA 0

‘ LCS-022012 Lab Control Low 111% NA NA NA 0

; LCSD-022012 Lab Control Dup Low 112% NA NA NA 0
UI39%E RM-LF30-2012-WC(1-4) Low 130% NA NA NA 0
Ul3or RM-LF31-2012-WC(1-4) Low 129% NA NA NA 0]
UI39G RM-LF32-2012-WC(1-4) Low 132% NA NA NA 0

LCS/MB LIMITS QC LIMITS

SW8260C Low Med Low Med
(DCE) = d4-1,2-Dichlorocethane 79-121 76-120 75-152 69-120
(TOL) = d8-Toluene 80-120 80-120 82-115 80-120
(BFB) = Bromofluorobenzene 80-120 80-120 64-120 76-128
(DCB) = d4-1,2-Dichlorocbenzene 80-120 80-120 80-120 80-120

Log Number Range: 12-2726 to 12-2728

FORM-II VOA
Page 1 for UI39




ORGANICS ANALYSIS DATA SHEET
Volatiles by Purge & Trap GC/MS-Method SW8260C

‘ Page 1l of1l

Lab Sample ID: LCS-022012 QC Report No:

LIMS ID: 12-2726 ,

Matrix: Soil
‘ Data Release Authorized: Date Sampled: NA
3 Reported: 02/21/12 ' Date Received: NA

Instrument/Analyst LCS: NT9/PAB

Sample Amount LCS:

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: LCS-022012

LAB CONTROL SAMPLE

UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003

5.00 g-dry-wt

LCSD: NT9/PAB LCSD: 5.00 g-dry-wt

Date Analyzed LCS: 02/20/12 10:50 Purge Volume LCS: 5.0 mL

LCSD: 02/20/12 11:11 LCSD: 5.0 mL

Moisture: NA
Spike LCs Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Vinyl Chloride 50.2 50.0 100% 52.5 50.0 105% 4,5%
Reported in ug/kg (ppb)

RPD calculated using sample concentrations per SW846.

Volatile Surrogate Recovery

LCs

d4-1, 2-Dichloroethane 111%

FORM III

LCSD

1123



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PCB by GC/ECD Method SW8082 Sample ID: RM-LF30-2012-WC(1-4)
Page 1 of1l SAMPLE

Lab Sample ID: UI39E QC Report No: UI39-Landau Associates

LIMS ID: 12-2726 Project: Kaiser Aluminum

Matrix: Soil Yy 118032.020.003

Data Release Authorized: /1 Date Sampled: 02/14/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/22/12 Sample Amount: 12.4 g-dry-wt

Date Analyzed: 02/24/12 15:33 Final Extract Volume: 4.00 mL
Instrument/Analyst: ECD5/JGR Dilution Factor: 5.00

GPC Cleanup: No Silica Gel: Yes

Sulfur Cleanup: Yes

Acid Cleanup: Yes Percent Moisture: 11.7%

Florisil Cleanup: No

CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 32 < 320U
53469-21-9 Aroclor 1242 32 < 320U
12672-29-6 Aroclor 1248 80 < 80 Y
11087-69-1 Aroclor 1254 32 240
11096-82-5 Aroclor 1260 32 100
11104-28-2 Aroclor 1221 32 < 320U
11141-16-5 Aroclor 1232 32 < 32U

Reported in pg/kg (ppb)

PCB Surrogate Recovery

Decachlorobiphenyl 78.4%
Tetrachlorometaxylene 61.0%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082
Page 1 o0of 1

Lab Sample ID: UI3SF
LIMS ID: 12-2727
Matrix: Soil

A
Data Release Authorized: %45

Reported: 02/27/12

Date Extracted: 02/22/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: RM-LF31-2012-WC(1-4)

SAMPLE

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003
Date Sampled: 02/14/12
Date Received: 02/15/12

Sample Amount:

12.8 g-dry-wt

Date Analyzed: 02/24/12 15:52 Final Extract Volume: 4.00 mL
Instrument/Analyst: ECD5/JGR Dilution Factor: 5.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes
Acid Cleanup: Yes Percent Moisture: 2.2%
Florisil Cleanup: No
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 31 < 31 U0
53469-21-9 Aroclor 1242 31 < 31 U0
12672-29-6 Aroclor 1248 31 580
11097-69-1 Aroclor 1254 31 380
11096-82-5 Aroclor 1260 31 59
11104-28-2 Aroclor 1221 31 < 310
11141-16-5 Aroclor 1232 31 < 310
Reported in pg/kg (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 74.4%
Tetrachlorometaxylene 68.0%

FORM I



ANADT"CAL(::)
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PCB by GC/ECD Method SW8082 Sample ID: RM-LF32-2012-WC(1-4)
Page 1l of 1 SAMPLE

Lab Sample ID: UI3%G QC Report No: UI39-Landau Associates

LIMS ID: 12-2728 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized:/éé7 Date Sampled: 02/15/12

Reported: 02/27/12 Date Received: 02/15/12

Date Extracted: 02/22/12 Sample Amount: 12.8 g-dry-wt

Date Analyzed: 02/24/12 16:11 Final Extract Volume: 4.00 mL
Instrument/Analyst: ECD5/JGR Dilution Factor: 5.00

GPC Cleanup: No Silica Gel: Yes

Sulfur Cleanup: Yes

Acid Cleanup: Yes Percent Moisture: 2.7%

Florisil Cleanup: No

CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 31 < 31U
53469-21-9 Aroclor 1242 31 < 31U
12672-29-6 Aroclor 1248 120 < 120 Y
11097-69-1 Aroclor 1254 31 340
11096-82-5 Aroclor 1260 31 150
11104-28-2 Aroclor 1221 31 < 310U
11141-16-5 Aroclor 1232 31 <310

Reported in pg/kg (ppb)

PCB Surrogate Recovery

Decachlorobiphenyl 106%
Tetrachlorometaxylene 84.6%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082

ANAUT"CAL<::>
RESOURCES

INCORPORATED

Sample ID: MB-022212

Page 1 of 1 METHOD BLANK

Lab Sample ID: MB-022212 QC Report No: UI39-Landau Associates

LIMS ID: 12-2726 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: 6%%7 Date Sampled: NA

Reported: 02/27/12 Date Received: NA

Date Extracted: 02/22/12 Sample Amount: 12.0 g

Date Analyzed: 02/24/12 14:36 Final Extract Volume: 4.00 mL

Instrument/Analyst: ECD5/JGR Dilution Factor: 1.00

GPC Cleanup: No Silica Gel: Yes

Sulfur Cleanup: Yes

Acid Cleanup: Yes Percent Moisture: NA

Florisil Cleanup: No
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 33 < 33U
53469-21-9 Aroclor 1242 33 < 33U
12672-259-6 Aroclor 1248 33 < 33 U
11097-69-1 Aroclor 1254 33 < 33U
11096-82-5 Aroclor 1260 33 < 33U
11104-28-2 Aroclor 1221 33 < 330U
11141-16-5 Aroclor 1232 33 < 33U

Reported in pg/kg (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 110%
Tetrachlorometaxylene 82.8%

FORM I



ANALYTICAL
RESOURCES

INCORPORATED

| SW8082/PCB SOIL/SEDIMENT SURROGATE RECOVERY SUMMARY

Matrix: Soil QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003

| DCBP DCBP TCMX TCMX

|

| Client ID % REC ILCL-UCL % REC LCL-UCL TOT OUT
MB-022212 110% 49-126 82.8% 53-108 0
LCs-022212 106% 49-126 79.2% 53-108 0
RM-LF30-2012-WC(1-4) 78.4% 31-140 61.0% 39-122 0
RM-LF31-2012-WC(1-4) 74.4% 31-140 68.0% 39-122 0
RM-LF32-2012-WC(1-4) 106% 31-140 84.6% 39-122 0

Microwave (MARS) Control Limits PCBSMI
Prep Method: SW3546
Log Number Range: 12-2726 to 12-2728

FORM-II SwW8082
Page 1 for UI39



ANAUTﬂCAL@EE»
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PCB by GC/ECD Method SW8082 Sample ID: LCS-022212
Page 1 ofl LAR CONTROL
Lab Sample ID: LCS-022212 QC Report No: UI39%9-Landau Associates
LIMS ID: 12-2726 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: 4;2; Date Sampled: NA

Reported: 02/27/12 Date Received: NA

Date Extracted: 02/22/12 Sample Amount: 12.0 g-dry-wt
Date Analyzed: 02/24/12 14:55 Final Extract Volume: 4.00 mL
Instrument/Analyst: ECD5/JGR Dilution Factor: 1.00

GPC Cleanup: No Silica Gel: Yes

Sulfur Cleanup: Yes

Acid Cleanup: Yes Percent Moisture: NA

Florisil Cleanup: No

Lab Spike
Analyte Control Added Recovery
Aroclor 1016 150 167 89.8%
Aroclor 1260 181 167 108%

PCB Surrogate Recovery

Decachlorobiphenyl 106%
Tetrachlorometaxylene 79.2%

Results reported in pg/kg (ppb)

FORM III



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS

NWTPHD by GC/FID-Silica and Acid Cleaned QC Report No: UI39-Landau Associates
Page 1 of 1l Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: /457/

Reported: 02/22/12

Extraction Analysis EFV

ARI ID Sample ID Date Date DL Range/Surrogate RL Result
MB-022012 Method Blank 02/20/12 02/20/12 1.00 Diesel Range 5.0 < 5.0U0
12-2726 HC ID: --- FID4A 1.0 Motor 0il Range 10 <10 U©
o-Terphenyl 76.6%
UI39E RM-LF30-2012-WC(1-4) 02/20/12 02/20/12 10.0 Diesel Range 56 1200
12-2726 HC ID: DRO/RRO FID4A 1.0 Motor 0il Range 110 760
o-Terphenyl NR
UI39F RM-LF31-2012~WC(1-4) 02/20/12 02/20/12 10.0 Diesel Range 50 1500
12-2727 HC ID: DRO/RRO FID4A 1.0 Motor 0il Range 100 1000
o-Terphenyl NR
UI39G RM-LF32-2012-WC(1-4) 02/20/12 02/20/12 10.0 Diesel Range 990 3800
12-2728 HC ID: DRO/RRO FID4A 20 Motor Oil Range 2000 2900
o-Terphenyl D

Reported in mg/kg (ppm)

EFvV-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from Cl2 to C24.
Motor 0Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbens in
ranges are not identifiable.

FORM I



ORGANICS ANALYSIS DATA SHEET
NWTPHD by GC/FID-Silica and Acid Cleaned Sample ID: LCS-022012

Page 1 of1l

Lab Sample ID: LCS-022012
LIMS ID: 12-2726

Matrix: Soil 4
Data Release Authorized:
Reported: 02/22/12

Date Extracted: 02/20/12

Date Rnalyzed: 02/20/12 18:45
Instrument/Analyst: FID/MH

ANALYTICAL
RESOURCES
INCORPORATED

LAB CONTROL

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003
Date Sampled: 02/14/12
Date Received: 02/15/12

Sample Amount: 10.0 g
Final Extract Volume: 1.0 mL
Dilution Factor: 1.0

Lab Spike
Range Control Added Recovery
Diesel 113 150 75.3%

TPHD Surrogate Recovery

Results reported in mg/kg

o-Terphenyl 78.9%

FORM III



Matrix: Soil

(OTER) = o-Terphenyl

Page 1 for UI39

CLEANED TPHD SURROGATE RECOVERY SUMMARY

QC Report No: UI39-Landau Associates
Project: Kaiser Aluminum
118032.020.003

Client ID OTER TOT OUT
MB-022012 76.6% 0
LCS-022012 78.9% 0
RM-LF30-2012-WC(1- NR 0
RM-LF31-2012-WC(1- NR 0
RM-LF32-2012-WC(1- D 0
LCS/MB LIMITS QC LIMITS
(50-150) (50-150)

Prep Method: SW3546
Log Number Range: 12-2726 to 12-2728

FORM-II TPHD

ANADT"CAL@EE?
RESOURCES

INCORPORATED



ANALYTICAL @
RESOURCES

INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT
ARI Job: UI39
Matrix: Soil Project: Kaiser Aluminum
Date Received: 02/15/12 118032.020.003
Client Final Prep
| ARI ID Client ID Amt Vol Basis Date
12-2726-022012MB1 Method Blank 10.0 g 1.00 mL - 02/20/12
12-2726-022012LCS1 Lab Control 10.0 g 1.00 mL - 02/20/12
12-2726-UI39E RM-LF30-2012-WC(1-48.87 g 10.0 mL D 02/20/12
12-2727-UI39F RM-LF31-2012-WC(1-49.97 g 10.0 mL D 02/20/12
12-2728-UI39G RM-LF32-2012-WC(1-410.1 g 10.0 mL D 02/20/12

Basis: D=Dry Weight W=As Received
Diesel Extraction Report




INORGANICS ANATLYSIS DATA SHEET
TOTAL METALS

ANALYTICAL
RESOURCES

©®

INCORPORATED

Sample ID: SPL-MA33-2012-WC(0-2)

Page lofl SAMPLE

Lab Sample ID: UI3%A QC Report No: UI39-Landau Associates

LIMS ID: 12-2722 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/23/12 Date Received: 02/15/12

Percent Total Solids: 89.4%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-36-0 Antimony 10 10 9]
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 10 10 9]
3050B 02/20/12 6010B 02/21/12 7440-39-3 Barjium .8 138
3050B 02/20/12 6010B 02/21/12 7440-41-7 Beryllium .3 3.9
3050B 02/20/12 6010B 02/21/12 7440-43-9 Cadmium .5 0.6
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 1 36
3050B 02/20/12 6010B 02/21/12 7439-92-1 Lead 5 17

CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 0.02 0.02 U
3050B 02/20/12 6010B 02/21/12 7440-02-0 Nickel 3 45
3050B 02/20/12 6010B 02/21/12 7782-49-2 Selenium 10 10 U
3050B 02/20/12 6010B 02/21/12 7440-22-4 Silver .8 0.8 U

U-Analyte undetected at given RL

RL~Reporting Limit

FORM-1I



ANALYTICAL @
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l ofl

Sample ID: SPL-MA37-2012-WC(1-1.5)
SAMPLE

UI39-Landau Associates

Lab Sample ID: UI39B QC Report No:

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I

LIMS ID: 12-2723 Project: Kaiser Aluminum
Matrix: Soil 118032.020.003
Data Release Authorized{‘ Date Sampled: 02/15/12
Reported: 02/23/12 Date Received: 02/15/12

| Percent Total Solids: 89.4%
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-36-0 Antimony 10 10 U
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 10 10 U
3050B 02/20/12 6010B 02/21/12 7440-39-3 Barium .8 123
3050B 02/20/12 6010B 02/21/12 7440-41-7 Beryllium .3 5.2
3050B 02/20/12 6010B 02/21/12 7440-43-9 Cadmium .5 0.5 U
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 1 36
30508 02/20/12 6010B 02/21/12 7439-92-1 Lead 5 19
CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 0.02 0.03
3050B 02/20/12 6010B 02/21/12 7440-02-0 Nickel 3 45
30508 02/20/12 6010B 02/21/12 7782-49-2 Selenium 10 10 U
3050B 02/20/12 6010B 02/21/12 7440-22-4 Silver .8 0.8 9]



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: UI39C
LIMS ID: 12-2724
Matrix: Soil

Data Release Authorized
Reported: 02/23/12

Percent Total Solids: 85.6%

QC Report No:
Project:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: SPL-MA39-2012-WC(0-1.5)
SAMPLE

UI39-Landau Associates
Kaiser Aluminum
118032.020.003

Date Sampled: 02/15/12
Date Received: 02/15/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte mng/kg-dry
3050B 02/20/12 6010B 02/21/12 7440-36-0 Antimony 10 10
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 10 10
3050B 02/20/12 6010B 02/21/12 7440-39-3 Barium .8 111
3050B 02/20/12 6010B 02/21/12 7440-41-7 Beryllium .3 3.6
3050B 02/20/12 6010B 02/21/12 7440-43-9 Cadmium .5 0.7
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 1 39
3050B 02/20/12 6010B 02/21/12 7439-92-1 Lead 5 31
CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 3 0.21
3050B 02/20/12 6010B 02/21/12 7440-02-0 Nickel 3 58
3050B 02/20/12 6010B 02/21/12 7782-49-2 Selenium 0 10
3050B 02/20/12 6010B 02/21/12 7440-22-4 Silver .8 0.8

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of1l

Lab Sample ID: UI39D

LIMS ID: 12-2725

Matrix: Soil s
Data Release Authorized: v
Reported: 02/23/12 b

Percent Total Solids: 77.8%

QC Report No:
Project:

ANADTHCAL@EE»
RESOURCES
INCORPORATED

Sample ID: SPL-MA41-2012-WC(1.5-2.5)
SAMPLE

UI39-Landau Associates
Kaiser Aluminum
118032.020.003

Date Sampled: 02/15/12
Date Received: 02/15/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-36-0 Antimony 30 30 U
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 30 30 U
3050B 02/20/12 6010B 02/21/12 7440-39-3 Barium 2 92
3050B 02/20/12 6010B 02/21/12 7440-41-7 Beryllium 0.6 1.2
3050B 02/20/12 6010B 02/21/12 7440-43-9 Cadmium 1 1 U
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 3 23
3050B 02/20/12 6010B 02/21/12 7439-92-1 Lead 10 20

CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 0.03 0.03 U
3050B 02/20/12 6010B 02/21/12 7440-02-0 Nickel 6 25
3050B 02/20/12 6010B 02/21/12 7782-49-2 Selenium 30 30 U
3050B 02/20/12 6010B 02/21/12 7440-22-4 Silver 2 2 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
TOTAL. METALS
Page 1 of 1

Lab Sample ID: UI39E

QC Report No:

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: RM-LF30-2012-WC(1-4)

SAMPLE

UI39-Landau Associates

LIMS ID: 12-2726 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized:/ Date Sampled: 02/14/12

Reported: 02/23/12 Date Received: 02/15/12

Percent Total Solids: 97.0%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 50 50 U
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 5 10
3050B 02/20/12 6010B 02/21/12 7440-50-8 Copper 2 80
3050B 02/20/12 6010B 02/21/12 17439-92-1 Lead 20 40

CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 0.02 0.02 U
3050B 02/20/12 6010B 02/21/12 7440-66-6 Zinc 10 90

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I




INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: UI39F
LIMS ID: 12-2727 /

Matrix: Soil

Data Release Authorized:

W

QC Report No:
Project:

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: RM-LF31-2012-WC(1-4)

SAMPLE

UI39-Landau Associates
Kaiser Aluminum

118032.020.003

Date Sampled: 02/14/12

Reported: 02/23/12 Date Received: 02/15/12

Percent Total Solids: 97.5%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 50 50 U
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 5 18
3050B 02/20/12 6010B 02/21/12 7440-50-8 Copper 2 153
3050B 02/20/12 6010B 02/21/12 7439-92-1 Lead 20 60

CLP 02/20/12 7471A 02/22/12 743%-97-6 Mercury 0.02 0.02
3050B 02/20/12 6010B 02/21/12 17440-66-6 Zinc 10 290

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I




INORGANICS ANALYSIS DATA SHEET
TOTAL METALS

Page 1l of 1

Lab Sample ID: UI39G

LIMS ID: 12-2728 .
Matrix: Soil

Data Release Authorized!

QC Report No:
Project:

ANAET"CAL<::>
RESOURCES
INCORPORATED

Sample ID: RM-LF32-2012-WC(1-4)

SAMPLE

UI39-Landau Associates
Kaiser Aluminum
118032.020.003

Date Sampled: 02/15/12

Reported: 02/23/12 Date Received: 02/15/12

Percent Total Solids: 97.5%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 50 50 U
3050B 02/20/12 6010B 02/21/12 7440-47-3 Chromium 5 30
3050B 02/20/12 6010B 02/21/12 7440-50-8 Copper 2 133
3050B 02/20/12 6010B 02/21/12 7439-92-1 Lead 20 50

CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 0.02 0.02 U
3050B 02/20/12 6010B 02/21/12 7440-66-6 Zinc 10 90

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I




ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: METHOD BLANK
Page 1l ofl
Lab Sample ID: UI39MB QC Report No: UI39-Landau Associates
LIMS ID: 12-2722 Project: Kaiser Aluminum
Matrix: Soil 118032.020.003
Data Release Authorized: Date Sampled: NA
Reported: 02/23/12 Date Received: NA
Percent Total Solids: NA
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 02/20/12 6010B 02/21/12 7440-36-0 Antimony 5 5 U
3050B 02/20/12 6010B 02/21/12 7440-38-2 Arsenic 5 5 U
3050B 02/20/12 6010B 02/21/12 7440~39-3 Barium 0.3 0.3 U
3050B 02/20/12 6010B 02/21/12 7440~41-7 Beryllium 0.1 0.1 U
3050B 02/20/12 6010B 02/21/12 7440-43-9 Cadmium 0.2 0.2 U
3050B 02/20/12 6010B 02/21/12 7440-~-47-3 Chromium 0.5 0.5 U
3050B 02/20/12 6010B 02/21/12 7439-92-1 Lead 2 2 U
CLP 02/20/12 7471A 02/22/12 7439-97-6 Mercury 0.02 0.02 U
3050B 02/20/12 6010B 02/21/12 7440-02-0 Nickel 1 1 U
3050B 02/20/12 6010B 02/21/12 7782-49-2 Selenium 5 5 U
3050B 02/20/12 6010B 02/21/12 7440-22-4 Silver 0.3 0.3 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1l

Lab Sample ID: UI39LCS

LIMS ID:

Data Release Authorized:

12-2722
Matrix: Soil

QC Report No:
Project:

Sample ID: LAB CONTROL

UI39-Landau Associates
Kaiser Aluminum
118032.020.003

ANALYTICAL
RESOURCES

@

INCORPORATED

Date Sampled: NA

Reported: Date Received: NA
BLANK SPIKE QUALITY CONTROL REPORT
Analysis Spike Spike %

Analyte Method Found Added Recovery
Antimony 6010B 205 200 102%
Arsenic 6010B 200 200 100%
Barium 6010B 199 200 99.5%
Beryllium 6010B 47.2 50.0 94.,4%
Cadmium 6010B 52.0 50.0 104%
Chromium 6010B 50.9 50.0 102%
Lead 6010B 193 200 96.5%
Mercury 7471A 0.52 0.50 104%
Nickel 6010B 47 50 94.0%
Selenium 6010B 198 200 99.0%
Silver 6010B 51.4 50.0 103%

Reported in mg/kg-dry

N-Control limit not met

NA-Not Applicable,
Control Limits:

Analyte Not Spiked
80-120%

FORM-VII




INORGANICS ANALYSIS DATA SHEET
TCLP METALS
Page 1 of 1

Lab Sample ID: UI3%A
LIMS ID: 12-2722
Matrix: Soil

QC Report No:
Project:

ANAUTHCAL(::>
RESOURCES
INCORPORATED

Sample ID: SPL-MA33-2012-WC(0-2)
SAMPLE

UI39-Landau Associates
Kaiser Aluminum
118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/23/12 Date Received: 02/15/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/L Q
1311 02/17/12 6010B 02/21/12 7440-36-0 Antimony 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-39-3 Barium 0.02 0.12

1311 02/17/12 6010B 02/21/12 7440-41-7 Beryllium 0.005 0.024

1311 02/17/12 6010B 02/21/12 7440-43-9 Cadmium 0.01 0.01 U
1311 02/17/12 6010B 02/21/12 7440-47-3 Chromium 0.02 0.02 U
1311 02/17/12 6010B 02/21/12 7439-92-1 Lead 0.1 0.1 U
1311 02/17/12 7470A 02/22/12 7439-97-6 Mercury 0.0001 0.0001 U
1311 02/17/12 6010B 02/21/12 7440-02-0 Nickel 0.05 0.05 U
1311 02/17/12 6010B 02/21/12 7782-49-2 Selenium 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-22-4 Silver 0.02 0.02 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I




ANAET"CAL<::>

RESOURCES
INCORPORATED

INORGANICS ANATYSIS DATA SHEET

TCLP METALS Sample ID: SPL-MA33-2012-WC(0-2)

Page 1 of 1 DUPLICATE ’

Lab Sample ID: UI3%A QC Report No: UI39-Landau Associates

LIMS ID: 12-2722 Project: Kaiser Aluminum

Matrix: Soil / 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/23/12 Date Received: 02/15/12

MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Antimony 6010B 0.2 U 0.2 U 0.0% +/- 0.2 L
Barium 6010B 0.12 0.11 8.7% +/- 20%
Beryllium 6010B 0.024 0.023 4.3% +/- 0.005 L
Cadmium 6010B 0.01 U 0.01 U 0.0% +/- 0.01 L
Chromium 6010B 0.02 U 0.02 U 0.0% +/- 0.02 L
Lead 6010B 0.1 U0 0.1 U0 0.0% +/- 0.1 L
Mercury 7470A 0.0001 U 0.0001 U 0.0% +/- 0.0001 L
Nickel 6010B 0.05 U 0.05 U 0.0% +/- 0.05 L
Selenium 6010B 0.2 U 0.2 U 0.0% +/- 0.2 L
Silver 6010B 6.02 U 0.02 U 0.0% +/- 0.02 L

Reported in mg/L

*-Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit

FORM-VI




ANAET"CAL<§E>
RESOURCES

INCORPORATED

INORGANICS ANAT.YSIS DATA SHEET
TCLP METALS Sample ID: SPL-MA33-2012-WC(0-2)
Page 1 of 1 MATRIX SPIKE
Lab Sample ID: UI3%9A QC Report No: UI39-Landau Associates
LIMS ID: 12-2722 P Project: Kaiser Aluminum
Matrix: Soil 118032.020.003
Data Release Authorizedy Date Sampled: 02/15/12
Reported: 02/23/12 Date Received: 02/15/12

MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %

Analyte Method Sample Spike Added Recovery Q
Antimony 6010B 0.2 U 4.1 4.0 102%
Barium 6010B 0.12 4.16 4,00 101%
Beryllium 6010B 0.024 0.969 1.00 94.5%
Cadmium 6010B 0.01 U 1.07 1.00 107%
Chromium 6010B 0.02 U 1.03 1.00 103%
Lead 6010B 0.1 U 3.9 4.0 97.5%
Mercury 7470A 0.0001 U 0.0010 0.0010 100%
Nickel 6010B 0.05 U 0.98 1.00 98.0%
Selenium 6010B 0.2 U 4.2 4.0 105%
Silver 6010B 0.02 U 1.05 1.00 105%

Reported in mg/L

N-Control Limit Not Met

H-% Recovery Not Applicable, Sample Concentration Too High

NA-Not Applicable, Analyte Not Spiked or diluted near or below detection limit

Percent Recovery Limits: 75-125%

FORM-V



INORGANICS ANALYSIS DATA SHEET

TCLP METALS
Page lofl

Lab Sample ID: UI39B

QC Report No:

ANAEYﬂCAL‘::)
RESOURCES
INCORPORATED

Sample ID: SPL-MA37-2012-WC(1-1.5)
SAMPLE

UI39-Landau Associates

LIMS ID: 12-2723 4 Project: Kaiser Aluminum

Matrix: Soil 118032.020.003

Data Release Authorized: Date Sampled: 02/15/12

Reported: 02/23/12 Date Received: 02/15/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/L Q
1311 02/17/12 6010B 02/21/12 7440-36-0 Antimony 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 17440-39-3 Barium 0.02 0.13
1311 02/17/12 6010B 02/21/12 7440-41-7 Beryllium 0.005 0.027
1311 02/17/12 6010B 02/21/12 7440-43-9 Cadmium 0.01 0.01 U
1311 02/17/12 6010B 02/21/12 7440-47-3 Chromium 0.02 0.02 U
1311 02/17/12 6010B 02/21/12 7439-92-1 Lead 0.1 0.1 U
1311 02/17/12 7470A 02/22/12 7439-97-6 Mercury 0.0001 0.0001 U
1311 02/17/12 6010B 02/21/12 17440-02-0 Nickel 0.05 0.06
1311 02/17/12 6010B 02/21/12 7782-49-2 Selenium 0.2 6.2 U
1311 02/17/12 6010B 02/21/12 7440-22-4 Silver 0.02 0.02 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I




INORGANICS ANALYSIS DATA SHEET
TCLP METALS

Page 1l of 1

Lab Sample ID: UI39C
LIMS ID: 12-2724

Matrix: Soil

Data Release Authorized:

QC Report No:
Project:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: SPL-MA39-2012-WC(0-1.5)
SAMPLE

UI3%-Landau Associates
Kaiser Aluminum
118032.020.003

Date Sampled: 02/15/12

Repeorted: 02/23/12 Date Received: 02/15/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number 2Analyte RL mng/L Q
1311 02/17/12 6010B 02/21/12 7440-36-0 Antimony 0.2 0.2 J
1311 02/17/12 6010B 02/21/12 7440-39-3 Barium 0.02 0.12
1311 02/17/12 6010B 02/21/12 7440-41-7 Beryllium 0.005 0.013
1311 02/17/12 6010B 02/21/12 7440-43-9 Cadmium 0.01 0.01 U
1311 02/17/12 6010B 02/21/12 7440-47-3 Chromium 0.02 0.02 U
1311 02/17/12 6010B 02/21/12 7439-92-1 Lead 0.1 0.1 U
1311 02/17/12 7470A 02/22/12 7439-97-6 Mercury 0.0001 0.0001 U
1311 02/17/12 6010B 02/21/12 7440-02-0 Nickel 0.05 0.06
1311 02/17/12 6010B 02/21/12 7782-49-2 Selenium 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-22-4 Silver 0.02 0.02 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I




INORGANICS ANALYSIS DATA SHEET
TCLP METALS
Page 1 of1l

Lab Sample ID: UI39D

QC Report No:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: SPL-MA41-2012-WC(1.5-2.5)
SAMPLE

UI39-Landau Associates

LIMS ID: 12-2725 ! Project: Kaiser Aluminum

Matrix: Soil i??é{ 118032.020.003

Data Release Authorized: ] Date Sampled: 02/15/12

Reported: 02/23/12 Vi Date Received: 02/15/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/L Q
1311 02/17/12 6010B 02/21/12 7440-36-0 Antimony 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-39-3 Barium 0.02 0.13
1311 02/17/12 6010B 02/21/12 7440-41-7 Beryllium 0.005 0.005 U
1311 02/17/12 6010B 02/21/12 7440-43-9 Cadmium 0.01 0.01 U
1311 02/17/12 6010B 02/21/12 7440-47-3 Chromium 0.02 0.02 U
1311 02/17/12 6010B 02/21/12 7439-92-1 Lead 0.1 0.1 U
1311 02/17/12 7470A 02/22/12 7439-97-6 Mercury 0.0001 0.0001 U
1311 02/17/12 6010B 02/21/12 7440-02-0 Nickel 0.05 0.05 U
1311 02/17/12 6010B 02/21/12 7782-49-2 Selenium 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-22-4 Silver 0.02 0.02 U

U~Analyte undetected at given RL
RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
TCLP METALS
Page 1l of 1

Lab Sample ID: UI3SMB
LIMS ID: 12-2722
Matrix: Soil

Data Release Authorized:y
Reported: 02/23/12

QC Report No:
Project:

ANALYTICAL @
RESOURCES

INCORPORATED
Sample ID: METHOD BLANK
UI39-Landau Associates

Kaiser Aluminum
118032.020.003

Date Sampled: NA
Date Received: NA

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/L Q
1311 02/17/12 6010B 02/21/12 7440-36-0 Antimony 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-39-3 Barium 0.02 0.02
1311 02/17/12 6010B 02/21/12 7440-41-7 Beryllium 0.005 0.005 U
1311 02/17/12 6010B 02/21/12 7440-43-9 Cadmium 0.01 0.01 U
1311 02/17/12 6010B 02/21/12 7440-47-3 Chromium 0.02 0.02 U
1311 02/17/12 6010B 02/21/12 7439-92-1 Lead 0.1 0.1 U
1311 02/17/12 7470A 02/22/12 7439-97-6 Mercury 0.0001 0.0001 U
1311 02/17/12 6010B 02/21/12 7440-02-0 Nickel 0.05 0.05 8)
1311 02/17/12 6010B 02/21/12 7782-49-2 Selenium 0.2 0.2 U
1311 02/17/12 6010B 02/21/12 7440-22-4 Silver 0.02 0.02 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-~I




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @

UI39-Landau Associates RESOURCES
INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 03/14/12 Date Sampled: 02/15/12
Date Received: 02/15/12
Client ID: SPL-MA33-2012-WC(0-2)
ARI ID: 12-2722 UI39A
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 90.80
02161241
Total Cyanide 02/29/12 SW9010C mg/kg 1.08 22.9
02291241
Amenable Cyanide 02/29/12 Swo010C mg/kg 1.08 < 1.08 U
Fluoride 03/03/12 EPA 300.0 mg/kg 51.8 1,460
03031241
Post Chlorination Cyanide 02/29/12 SW9010C mg/kg 1.08 22.3
02291241
RL Analytical reporting limit
U Undetected at reported detection limit

Soil Sample Report-UI39



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @

UI39-Landau Associates RESOURCES
~ INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 03/14/12 Date Sampled: 02/15/12
Date Received: 02/15/12
Client ID: SPL-MA37-2012-WC(1-1.5)
ARI ID: 12-2723 UI39B
Analyte Date Method Units RL Sample
Total Solids 02/29/12 EPA 160.3 Percent 0.01 89.50
021612#1
Total Cyanide 03/01/12 SwWo010cC mg/kg 0.051 0.703
030112#1
Amenable Cyanide 03/01/12 SW9010C mg/kg 0.051 < 0.051 U
Fluoride 03/03/12 EPA 300.0 mg/kg 52.0 1,430
030312#1
Post Chlorination Cyanide 03/01/12 SW9010C mg/kg 0.051 0.657
030112#1
RL Analytical reporting limit
U Undetected at reported detection limit

Scil Sample Report-UI39



SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @

UI39-Landau Associates RESOURCES
INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 03/14/12 Date Sampled: 02/15/12
Date Received: 02/15/12
Client ID: SPL-MA39-2012-WC(0-1.5)
ARI ID: 12-2724 UI39C
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 85.30
021612#1
Total Cyanide 02/29/12 SW9010C mg/kg 0.057 1.13
0229124#1
Amenable Cyanide 02/29/12 SwWwao1o0cC mg/kg 0.057 < 0.057 U
Fluoride 03/03/12 EPA 300.0 mg/kg 57.6 1,880
030312#1
Post Chlorination Cyanide 02/29/12 SwW9010C ng/kg 0.057 1.08
02291241
RL Analytical reporting limit
U Undetected at reported detection limit

Scil Sample Report-UI39



SAMPLE RESULTS-CONVENTIONALS
UI39-Landau Associates

ANALYTICAL
RESOURCES

INCORPORATED

Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 03/14/12 Date Sampled: 02/15/12
Date Received: 02/15/12
Client ID: SPL-MA41-2012-WC(1.5-2.5)
ARI ID: 12-2725 UI39D
Analyte Date Method Units RL Sample
Total Solids 02/16/12 EPA 160.3 Percent 0.01 78.20
02161241
Total Cyanide 02/29/12 SW9010C mg/kg 0.617 18.5
022912#1
Amenabkle Cyanide 02/29/12 swoo010C mg/kg 0.617 < 0.617 U
Flucoride 03/03/12 EPA 300.0 mg/kg 59.3 1,450
030312#1
Post Chlorination Cyanide 02/29/12 Swo01l0C mg/kg 0.617 18.1
02291241
RL Analytical reporting limit
U Undetected at reported detection limit

Soil Sample Report-UI39%



METHOD BLANK RESULTS~-CONVENTIONALS
UI39-~-Landau Associates

Matrix: Soil
Data Release Authorized:
Reported: 03/14/12

Project:
Event:

Date Sampled: NA
Date Received: NA

Kaiser
118032.020.003

ANALYTKH“.@EE?
RESOURCES
INCORPORATED

Aluminum

Analyte Date Units Blank
Total Solids 02/16/12 Percent < 0.01
02/29/12 < 0.01
Total Cyanide 02/29/12 mg/ kg < 0.005
03/01/12 < 0.005
Fluoride 03/03/12 mg/kg < 1.00
Post Chlorination Cyanide 02/29/12 mng/kg < 0.005
03/01/12 < 0.005

Scoil Method Blank Report-UI39



STANDARD REFERENCE RESULTS~CONVENTIONALS ANALYTICAL

UI39-Landau Associates RESOURCES
INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 03/14/12 Date Sampled: NA
Date Received: NA
True
Analyte/SRM ID Date Units SRM Value Recovery
Total Cyanide 02/29/12 mg/kg 0.402 0.400 100.5%
| LCS CN(0996) 03/01/12 0.392 0.400 98.0%
Fluoride 03/03/12 mg/kg 3.98 4.00 99.5%
ERA #161110
Post Chlorination Cyanide 02/29/12 mg/kg 0.194 0.200 97.0%
03/01/12 0.186 0.200 93.0%

Soil Standard Reference Report-UI39




REPLICATE RESULTS-CONVENTIONALS ANALYTICAL
UI39-Landau Associates RESOURCES
INCORPORATED

Matrix: Soil
Data Release Authorized:
Reported: 03/14/12

Project: Kaiser Aluminum
Event: 118032.020.003
Date Sampled: 02/15/12
Date Received: 02/15/12

Analyte Date Units Sample Replicate (s) RPD/RSD

ARI ID: UI3%A Client ID: SPL-MA33-2012-WC(0-2)

Total Cyanide 02/29/12 mg/kg 22.9 7.08 105.5%
Fluoride 03/03/12 mg/kg 1,460 1,340 8.6%
Post Chlorination Cyanide 02/29/12 mg/kg 22.3 6.72 107.4%

Soil Replicate Report-UI39



MS/MSD RESULTS-CONVENTIONALS ANAEYNCAL<§E§

UI39-Landau Associates RESOURCES
INCORPORATED
Matrix: Soil Project: Kaiser Aluminum
Data Release Authorized: Event: 118032.020.003
Reported: 03/14/12 Date Sampled: 02/15/12
Date Received: 02/15/12
Spike

Analyte Date Units Sample Spike Added Recovery
ARI ID: UI3%A Client ID: SPL-MA33-2012-WC(0-2)
Total Cyanide 02/29/12 mg/kg 22.9 9.23 3.26 NA
Fluoride 03/03/12 mg/kg 1,460 1,370 106 NA
Post Chlorination Cyanide 02/29/12 mg/kg 22.3 8.41 3.26 NA

Soil MS/MSD Report-UI39



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

March 12, 2012

Stacy Lane

Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

RE: Project: Port of Tacoma Kaiser
ARI Job No: UKO03

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted five water samples and a trip blank on February 29, 2012 in good condition.
For further details regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for cPAHs, SIM VOCs, NWTPH-Dx, PCBs and Total and Dissolved
Metals, as requested on the COC.

The PCB surrogate DCBP is out of control high for the method blank, LCS and LCSD. The method
blank is non-detect and the spike recoveries are in control, therefore no further corrective action
was taken.

No other analytical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARI. If you
have any questions or require additional information, please feel free to contact me at your
convenience.

Sincerely,
ANAIYTIZAL RESO .

0.0 )

Kelly Béttem

Client Services Manager
206/695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax
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Analytical Resources, Incorporated

a! Analytical Chemists and Consultants
AR| Client Lawu

Cooler Receipt Form

COC Nofs)

Assigned ARI Job No. ___{ L KD Tracking No'

Project Name )DJ_L][ LJ\ TLCI&MK(‘“ dfgé//

Delivered by: Fed-Ex UPS gouner d Other
L

Prefiminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler?
Were custody papers included with the cooler? . ... .. .

Were custody papers properly filled out (ink, signed, etc)) ... .
Temperature of Cooler(s) (°C) (recommended 2 0-6.0 °C for chemistry)

C0q 0 41 42

NO
NO

If cooler temperature 1s out of compliance fill out form 00070F

\:}VV\ Date 9‘/;}‘3 ‘/Io,z

Cooler Accepted by

Time

Complete custody forms and attach all shipping documents

Temp Gun {D# 90491/@/4

Log-In Phase:

Was a temperature blank included in the cooler? . .. . ...

What kind of packing material was used? ..

Bubble WraWet Ice) Gel Packs Baggies Foam Block Paper Other:

YES

®

—_—

Was sufficient ice used (if approprate)? .. . NA <-E\s) NO
Were all bottles sealed in individual plastic bags? . YEE @
Did all bottles arnve in good condition (unbroken)? ... ..... ... NO
Were all bottle labels complete and legible? .. . . . . . L L ¢ E NO
Did the number of containers listed on COC match with the number of containers received? ... ... 1 NO
Did all bottle labels and tags agree with custody papers? E NO
Were all bottles used correct for the requested analyses? . .. .. . @3 NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) .. NA e NO
Were all VOC vials free of air bubbles? NA 8 NO
Was sufficient amount of sample sent in each bottle? . % NO
Date VOC Trip Blank was made at ARI.. NA 123 /(8\
Was Sample Spht by ARI - NAY YES Date/Time: Equipment Split by
Samples Logged by “P(V Date’ Qll,lq ,IA Time. 1120
** Notify Project Manager of discrepancies or concemns **
Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By’ Date
Spriplt Air Bubbles Peabubbles' Small > “sm”
“Zmm 2-4 mm
. : . e o ® Peabubbles > “pb”
* . Large - “Ig”
Headspace 2> “hs”
0016F Cooler Receipt Form Revision 014

3/2/10




Sample ID Cross Reference Report 2&333%@9

INCORPORATED
ARI Job No: UKO03
Client: Landau Associates
Project Event: 118032.020
Project Name: Port of Tacoma-Kaiser
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. RM-MW-8(s)-022812 UK032a 12-3478 Water 02/28/12 10:19 02/29/12 07:31
2. RM-MW-4(s)-022812 UKO3B 12-3479 Water 02/28/12 12:30 02/29/12 07:31
3. RM-MW-7(s)-022812 UK0O3C 12-3480 Water 02/28/12 14:29 02/29/12 07:31
4. RM-MW-3(s)-022812 UKO3D 12-3481 Water 02/28/12 15:41 02/29/12 07:31
5. RM-MW-5(s)-022812 UKO3E 12-3482 Water 02/28/12 16:38 02/29/12 07:31
6. Trip Blanks UKO3F 12-3483 Water 02/28/12 02/29/12 07:31
7. RM-MW-8(s)-022812 UKO3G 12-3484 Water 02/28/12 10:19 02/29/12 07:31
8. RM-MW-4(s)-022812 UKO3H 12-3485 Water 02/28/12 12:30 02/29/12 07:31
9. RM-MW-7(s)-022812 UKO3I 12-3486 Water 02/28/12 14:29 02/29/12 07:31
10. RM~-MW-3(s)-022812 UK0O3J 12-3487 Water 02/28/12 15:41 02/29/12 07:31
11. RM-MW-5(s)-022812 UKO3K 12-3488 Water 02/28/12 16:38 02/29/12 07:31
Printed 02/29/12 Page 1 of 1
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ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SwW8082
Page 1 of 1

Lab Sample ID: UKO3A
LIMS ID: 12-3478

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: RM-MW-8(s)-022812

QC Report No:
Project:

SAMPLE

UKO3-Landau Associates
Port of Tacoma-Kaiser

Matrix: Water 118032.020
Data Release Authorized: /, Date Sampled: 02/28/12
Reported: 03/08/12 Date Received: 02/29/12
Date Extracted: 03/02/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 14:01 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD7/AAR Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.015 < 0.015 Y
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 107%
Tetrachlorometaxylene 71.0%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082
Page 1 of 1

Lab Sample ID: UKO3B

ANAUT"CAL(gE»
RESOURCES
INCORPORATED
Sample ID: RM-MW-4(s)-022812
SAMPLE

QC Report No: UKO3-Landau Associates

LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 02/28/12
Reported: 03/08/12 Date Received: 02/29%9/12
Date Extracted: 03/02/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 14:22 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD7/AAR Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U©
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 94.5%
Tetrachlorometaxylene 73.0%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082

Page 1 of1l

Lab Sample ID: UKO3C
LIMS ID: 12-3480
Matrix: Water

Data Release Authorized:V;?7

Reported: 03/08/12

Date Extracted: 03/02/12
Date Analyzed: 03/07/12 14:43
Instrument/Analyst: ECD7/AAR

GPC Cleanup: No
Sulfur Cleanup: Yes

ANALYT"JAL@II}
RESOURCES

INCORPORATED
Sample ID: RM-MW-7(s)-022812

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/28/12
Date Received: 02/29/12

Sample Amount: 1000 mL
Final Extract Volume: 0.50 mL
Dilution Factor: 1.00
Silica Gel: Yes
Acid Cleanup: Yes

CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 95.0%
Tetrachlorometaxylene 75.5%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082

Page lof1l

Lab Sample ID: UKO3D
LIMS ID: 12-3481
Matrix: Water

Data Release Authorized:VZg7

Reported: 03/08/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: RM-MW-3(s)-022812

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

Date Sampled: 02/28/12
Date Received: 02/29/12

Date Extracted: 03/02/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 15:04 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD7/AAR Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U©
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 81.5%
Tetrachlorometaxylene 72.0%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SwW8082

Page 1l of 1

Lab Sample ID: UKO3E
LIMS ID: 12-3482
Matrix: Water

Data Release Authorized:;égy

Reported: 03/08/12

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: RM-MW-5(s)-022812

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

Date Sampled: 02/28/12
Date Received: 02/29/12

Date Extracted: 03/02/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 15:25 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD7/AAR Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674~-11-2 Aroclor 1016 0.010 < 0.010 U
53469~21-9 Aroclor 1242 0.010 < 0.010 U
12672~-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16~5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 102%
Tetrachlorometaxylene 75.2%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082

Page 1l ofl

Lab Sample ID: MB-030212

LIMS ID: 12-3478
Matrix: Water

Data Release Authorized:/é?y

Reported: 03/08/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: MB-030212

METHOD BLANK

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

Date Sampled: NA
Date Received: NA

Date Extracted: 03/02/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 12:37 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD7/AAR Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U©
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 111%
Tetrachlorometaxylene 72.8%

FORM I



SW8082/PCB WATER SURROGATE RECOVERY SUMMARY

Matrix: Water

QC Report No:

UKO3-Landau Associates

Project: Port of Tacoma-Kaiser
118032.020
DCBP DCBP TCMX TCMX

Client ID $ REC LCL-UCL % REC LCL-UCL TOT OUT
MB~030212 111%* 32-108 72.8% 31-100 1
LCS-030212 113%* 32-108 73.8% 31-100 1
LCSD-030212 109%* 32-108 77.0% 31-100 1
RM-MW-8 (s)-022812 107% 19-111 71.0% 21-100 0
RM-MW-4 (s)-022812 94.5% 19-111 73.0% 21-100 0
RM-MW-7 (s)-022812 95.0% 19-111 75.5% 21-100 0
RM-MW-3 (s)-022812 81.5% 19-111 72.0% 21-100 0
RM-MW-5 (s)-022812 102% 19-111 75.2% 21-100 0

Page 1 for UKO03

Prep Method: SW3510C

Log Number Range: 12-3478 to 12-3482

FORM-II SW8082

ANALYTICAL
RESOURCES

INCORPORATED



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082
Page lofl

Lab Sample ID: LCS-030212
LIMS ID: 12-3478

Matrix: Water y
Data Release Authorized:

Reported: 03/08/12
Date Extracted LCS/LCSD: 03/02/12

Date Analyzed LCS: 03/07/12 12:58
LCSD: 03/07/12 13:19
Instrument/Analyst LCS: ECD7/AAR
LCSD: ECD7/AAR
GPC Cleanup: No
Sulfur Cleanup: Yes

ANALYTICAL

RESOURCES

INCORPORATED
Sample ID: LCS-030212

LCS/LCSD

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: NA
Date Received: NA

Sample Amount LCS: 1000 mL
LCSD: 1000 mL
Final Extract Volume LCS: 0.50 mL
LCSD: 0.50 mL
Dilution Factor LCS: 1.00
LCSD: 1.00
Silica Gel: Yes
Acid Cleanup: Yes

Spike LCS Spike LCSD
Analyte LCS Added-1LCS Racovery LCSD Added-LCSD Recovery RPD
Aroclor 1016 0.041 0.050 82.0% 0.043 0.050 86.0% 4.8%
Aroclor 1260 0.058 0.050 116% 0.056 0.050 112% 3.5%
PCB Surrogate Recovery

LCs LCSD

Decachlorobiphenyl 113% 109%

Tetrachlorometaxylene 73.8% 77.0%

Results reported in upg/L

RPD calculated using sample concentrations per SW846.

FORM III



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES

INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-8(s)-022812

Page 1l of 1

Lab Sample ID: UKO3A
LIMS ID: 12-3478

Matrix: Water
Data Release Authorized:

Reported: 03/02/12

Instrument/Analyst: NT7/PKC
Date Analyzed: 03/01/12 12:25

CAS Number Analyte

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020

Date Sampled:
Date Received:

Sample Amount:
Purge Volume:

02/28/12
02/29/12

10.0 mL
10.0 mL

RL Result Q

75-01-4 Vinyl Chloride

Reported in pg/L (ppb)

Volatile Surrogate Recovery

.020 < 0.020 U

d4-1,2-Dichlorcethane

FORM I

113%



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES

INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-4(s)-022812

Page 1 0f1

Lab Sample ID: UKO3B
LIMS ID: 12-3479

Matrix: Water

Data Release Authorized:
Reported: 03/02/12

4

Ny,

Instrument/Analyst: NT7/PKC
Date Analyzed: 03/01/12 12:52

CAS Number Analyte

QC Report No:
Project:

SAMPLE

UKO3-Landau Associates
Port of Tacoma-Kaiser

118

Date Sampled:
Date Received:

Sample Amount:
Purge Volume:

032.020
02/28/12
02/29/12

10.0 mL
10.0 mL

RL Result Q

75-01-4 Vinyl C

hloride

Reported in ug/L

(ppb)

Volatile Surrogate Recovery

.020 < 0.020 U©

d4-1,

2-Dichlorcethane

FORM I

110%



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-4(s)-022812
Page lofl MATRIX SPIKE
Lab Sample ID: UKO3B QC Report No: UKO3-Landau Associates
LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser
Matrix: Water % 118032.020
Data Release Authorized:/ Date Sampled: 02/28/12
Reported: 03/02/12 Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/01/12 13:19 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
75-01~4 Vinyl Chloride 0.020 -—-

Reported in ug/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 103%

FORM I



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES

INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-4(s)-022812

Page 1l of1l

Lab Sample ID: UKO3B
LIMS ID: 12-3479

Matrix: Water Véé?
Data Release Authorized: ¢

Reported: 03/02/12

MATRIX SPIKE DUP

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020

Date Sampled:

02/28/12

Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/01/12 13:46 Purge Volume: 10.0 mL
CAS Number Analyte RIL Result Q
75-01-4 Vinyl Chloride .020 -—-

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane

FORM I

102%



ANALYTICAL

RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-7(s)-022812
Page 1 0of 1 SAMPLE
Lab Sample ID: UKO3C QC Report No: UKO3-Landau Associates
LIMS ID: 12-3480 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 02/28/12
Reported: 03/02/12 Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/01/12 14:12 Purge Volume: 10.0 mL

CAS Number Analyte RL Result Q

75-01-4 Vinyl Chloride 0.020 < 0.020 U©

Reported in pg/L {(ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 113%

FORM I



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES

INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-3(s)-022812

Page 1l of1l

Lab Sample ID: UKO3D

LIMS ID: 12-3481 y
Matrix: Water /2?7
Data Release Authorized:

Reported: 03/02/12

Instrument/Analyst: NT7/PKC
Date Analyzed: 03/01/12 14:39

CAS Number Analyte

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/28/12
Date Received: 02/29/12
Sample Amount: 10.0 mL
Purge Volume: 10.0 mL
RL Result Q

75-01-4 Vinyl Chloride

Reported in pg/L (ppb)

Volatile Surrogate Recovery

.020 < 0.020 U

d4-1,2-Dichloroethane

FORM I

107%



ORGANICS ANALYSIS DATA SHEET

ANAUT“CAL<§ED
RESOURCES
INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-5(s)-022812

Page lof1l

Lab Sample ID: UKO3E
LIMS ID: 12-3482

Matrix: Water 2%7
Data Release Authorized:

Reported: 03/02/12

Instrument/Analyst: NT7/PKC
Date Analyzed: 03/01/12 15:06

CAS Number Analyte

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020

Date Sampled:
Date Received:

Sample Amount:
Purge Volume:

02/28/12
02/29/12

10.0 mL
10.0 mL

RL Result Q

75-01-4 Vinyl Chloride

Reported in pg/L (ppb)

Volatile Surrogate Recovery

.020 < 0.020 U

d4-1,2-Dichlorocethane

FORM I

110%



ORGANICS ANALYSIS DATA SHEET

Volatiles by Purge & Trap GC/MS-Method SWB260C-SIM Sample ID: Trip Blanks

Page 1 of1l

Lab Sample ID: UKO3F
LIMS ID: 12-3483

SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 02/28/12
Reported: 03/02/12 Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/01/12 15:33 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride .020 < 0.020 U©

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane

FORM I

111%

ANALYTICAL @
RESOURCES
INCORPORATED



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: MB-030112
Page lofl METHOD BLANK
Lab Sample ID: MB-030112 QC Report No: UKO3-Landau Associates
LIMS ID: 12-3478 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/02/12 Date Received: NA
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/01/12 10:57 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride 0.020 < 0.020 U

Reported in ug/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 108%

FORM I



Matrix: Water

SW8260-SIM SURROGATE RECOVERY SUMMARY

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser

118032.020

Client ID DCE TOT OUT
MB-030112 108% 0
LCS-030112 102% 0
LCSD-030112 102% 0
RM-MW-8 (s)~022812 113% 0
RM-MW-4 (s)-022812 110% 0
RM-MW-4 (s)~022812-MS 103% 0
RM-MW-4 (s)-022812-MSD 102% 0
RM-MW-7 (s)-022812 113% 0
RM-MW-3(s)-022812 107% 0
RM-MW-5 (s)-022812 110% 0
Trip Blanks 111% 0

LCS/MB LIMITS QC LIMITS

(80-129)

(DCE) = d4-1,2-Dichlorocethane (78-126)

Page 1 for UKO03

Prep Method: SW503

0

Log Number Range: 12-3478 to 12-3483

FORM-II SW8260-SIM

ANALYTICAL @
RESOURCES

INCORPORATED



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SWB260C-SIM Sample ID: LCS-030112
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-030112 QC Report No: UKO3-Landau Associates
LIMS ID: 12-3478 . Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/02/12 Date Received: NA
Instrument/Analyst LCS: NT7/PKC Sample Amount LCS: 10.0 mL
LCSD: NT7/PKC LCSD: 10.0 mL
Date Analyzed LCS: 03/01/12 10:04 Purge Volume LCS: 10.0 mL
LCSD: 03/01/12 10:31 LCSD: 10.0 mL
Spike LCS Spike LCSD
Analyte LCS Added-1LCS Recovery LCSD Added-LCSD Recovery RPD
Vinyl Chloride 0.980 1.00 98.0% 1.02 1.00 102% 4.0%
Reported in upg/L (ppb)
RPD calculated using sample concentrations per SW846.
Volatile Surrogate Recovery
LCS LCSD
d4-1,2-Dichloroethane 102% 102%

FORM III



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-4(s)-022812
Page 1 of 1 MATRIX SPIKE
Lab Sample ID: UKO3B QC Report No: UKO3-Landau Associates
LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 02/28/12
Reported: 03/02/12 Date Received: 02/29/12
Instrument/Analyst MS: NT7/PKC Sample Amount MS: 10.0 mL
MSD: NT7/PKC MSD: 10.0 mL
Date Analyzed MS: 03/01/12 13:19 Purge Volume MS: 10.0 mL
MSD: 03/01/12 13:46 MSD: 10.0 mL
Spike MS Spike MSD
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Vinyl Chloride < 0.020 U 1.04 1.00 104% 1.11 1.00 111% 6.5%

Reported in pg/L (ppb)

RPD calculated using sample concentrations per SW846.

FORM III



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UKO3A

ANALYTKH“.@ZE»
RESOURCES
INCORPORATED

Sample ID: RM-MW-8(s)-022812

QC Report No:

SAMPLE

UKO3-Landau Associates

LIMS ID: 12-3478 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: Date Sampled: 02/28/12

Reported: 03/09/12 Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 14:57 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U©
218-01-9 Chrysene 0.010 < 0.010 U©
50-32-8 Benzo (a) pyrene 0.010 < 0.010 ©
193-39-5 Indeno(l,2,3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz{a, h)anthracene 0.010 < 0.010 U
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L

(ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

79.7

%

dl4-Dibenzo(a,h)anthracene 75.3%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: RM-MW-4 (s)-022812

Page 1 of 1 SAMPLE

Lab Sample ID: UKO3B QC Report No: UKO3-Landau Associates

LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: , Date Sampled: 02/28/12

Reported: 03/09/12 Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 15:26 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U
193-39-5 Indeno(l,2,3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz{(a, h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

79.0%

dl4-Dibenzo(a,h)anthracene 70.0%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UKO3B

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: RM-MW-4(s)-022812

QC Report No:

MATRIX SPIKE

UKO3-Landau Associates

LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: /// Date Sampled: 02/28/12

Reported: 03/09/12 Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 15:56 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 -
218-01-9 Chrysene 0.010 -—-
50-32-8 Benzo (a) pyrene 0.010 -
193-39-5 Indeno (1, 2, 3-cd)pyrene 0.010 -——-
53-70-3 Dibenz(a, h)anthracene 0.010 ——
TOTBFA Total Benzofluoranthenes 0.020 -——-

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

80.7%

dl4-Dibenzo(a,h)anthracene 84.3%

FORM I



ORGANICS ANALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UKO3B

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: RM-MW-4(s)-022812

QC Report No:

MATRIX SPIKE DUPLICATE

UKO3-Landau Associates

LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser

Matrix: Water 4 Event: 118032.020

Data Release Authorizedzy/g7 Date Sampled: 02/28/12

Reported: 03/09/12 Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 nL

Date Analyzed: 03/07/12 16:26 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo{a)anthracene 0.010 -——
218-01-9 Chrysene 0.010 -—-
50-32-8 Benzo (a)pyrene 0.010 -
193-39-5 Indeno(l, 2, 3-cd)pyrene 0.010 -
53-70-3 Dibenz (a,h)anthracene 0.010 —
TOTBFA Total Benzofluoranthenes 0.020 -

Reported in pg/L

(ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

82.0%

dl4-Dibenzo{a,h)anthracene 86.0%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UKO3C

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: RM-MW-7(s)-022812

QC Report No:

SAMPLE

UKO3-Landau Associates

LIMS ID: 12-3480 ., Project: Port of Tacoma-Kaiser

Matrix: Water g Event: 118032.020

Data Release Authorized: ,/ Date Sampled: 02/28/12

Reported: 03/09/12 ¢ Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 16:55 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U©
218-01-9 Chrysene 0.010 < 0.010 U©
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U©
193-39-5 Indeno (1,2, 3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a, h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 ©

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

76.7%

dl4-Dibenzo(a,h)anthracene 67.3%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UKO3D

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: RM-MW-3(s)-022812

QC Report No:

SAMPLE

UKO3-Landau Associates

LIMS ID: 12-3481 Project: Port of Taccma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: Date Sampled: 02/28/12

Reported: 03/09/12 Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 17:25 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U©
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (1,2, 3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz(a,h)anthracene 0.010 < 0.010 U
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U0

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

d1l0-2-Methylnaphthalene

74.7%

dl4-Dibenzo(a,h)anthracene 61.7%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: RM-MW-5(s)-022812
Page 1 of 1 SAMPLE
Lab Sample ID: UKO3E QC Report No: UKO3-Landau Associates
LIMS ID: 12-3482 Project: Port of Tacoma-Kaiser
Matrix: Water #42;7 Event: 118032.020
Data Release Authorized: Date Sampled: 02/28/12
Reported: 03/09/12 Date Received: 02/29/12
Date Extracted: 03/01/12 Sample Amount: 500 mL
Date Analyzed: 03/07/12 17:55 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a) pyrene 0.010 < 0.010 U
193-39-5 Indeno(1l,2,3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz(a, h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 77.7%
dl4-Dibenzo(a,h)anthracene 68.0%

FORM I



ORGANICS ANALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: MB-030112

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: MB-030112

QC Report No:

METHOD BLANK

UKO3-Landau Associates

LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: éé;7 Date Sampled: NA

Reported: 03/09/12 Date Received: NA

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 12:58 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (1,2, 3~cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a, h)anthracene 0.010 < 0.010 U
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in ng/L

(ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

74.3

%

dl4-Dibenzo(a,h)anthracene 68.3%

FORM I



Matrix: Water

Project: Port of Tacoma-Kaiser
118032.020
Client ID MNP DBA TOT OUT
RM~-MW-8 (s)~022812 79.7% 75.3% 0
MB-030112 74.3% 68.3% 0
LCS~-030112 80.3% B84.3% 0
LCSD-030112 81.7% 83.7% 0
RM-MW-4 (s)-022812 79.0% 70.0% 0
RM-MW-4 (s)-022812 MS 80.7% 84.3% 0
RM-MW-4 (s)-022812 MSD 82.0% 86.0% 0
RM-MW-7 (s)-022812 76.7% 67.3% 0
RM-MW-3 (s)-022812 74.7% 61.7% 0
RM-MW-5(s)-022812 77.7% 68.0% 0
LCS/MB LIMITS QC LIMITS
(MNP) = d10-2-Methylnaphthalene (34-104) (30-104)
(DBA) = dl4-Dibenzo(a,h)anthracene (36-124) (23-135)

Page 1 for UKO3

SIM SW8270 SURROGATE RECOVERY SUMMARY

QC Report No:

UKO03-Landau Associates

Prep Method: SW3510C

Log Number Range:

FORM-II SIM SW8270

12-3478 to 12-3482

ANALYTICAL @
RESOURCES

INCORPORATED



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: LCS-030112
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-030112 QC Report No: UKO3-Landau Associates
LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser
Matrix: Water ) Event: 118032.020
Data Release Authorized: /{%7 Date Sampled: NA
Reported: 03/09/12 Date Received: NA
Date Extracted LCS/LCSD: 03/01/12 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS: 03/07/12 13:28 Final Extract Volume LCS: 0.50 mL

LCSD: 03/07/12 13:57 LCSD: 0.50 mL
Instrument/Analyst LCS: NT11/JGR Dilution Factor LCS: 1.00

LCSD: NT11/JGR LCSD: 1.00
Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzo (a)anthracene 0.268 0.300 89.3% 0.261 0.300 87.0% 2.6%
Chrysene 0.268 0.300 89.3% 0.264 0.300 88.0% 1.5%
Benzo (a)pyrene 0.163 0.300 54.3% 0.120 ° 0.300 40.0% 30.4%
Indeno (1,2, 3-cd)pyrene 0.239 0.300 79.7% 0.235 0.300 78.3% 1.7%
Dibenz (a,h)anthracene 0.231 0.300 77.0% 0.232 0.300 77.3% 0.4%
Total Benzofluoranthenes 0.604 0.600 101% 0.611 0.600 102% 1.2%

Reported in pg/L (ppb)
RPD calculated using sample concentrations per SW846.

SIM Semivolatile Surrogate Recovery

1CS LCSD
dl0-2-Methylnaphthalene 80.3% 81.7%
dl4-Dibenzo{a,h)anthracene 84.3% 83.7%

FORM III



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UKO3B
LIMS ID: 12-3479

Matrix: Water

Data Release Authorized:
Reported: 03/09/12

Date Extracted MS/MSD: 03/01/12
Date Analyzed MS: 03/07/12 15:56

MSD: 03/07/12 16:26
Instrument/Analyst MS: NT11/JGR

QC Report No:

MATRIX SPIKE

ANALYTICAL
RESOURCES

@

INCORPORATED
Sample ID: RM-MW-4(s)-022812

UKO3-Landau Associates

Project: Port of Tacoma-Kaiser

Event: 118032.020

Date Sampled: 02/28/12
Date Received: 02/29/12

Sample Amount MS: 500 mL
MSD: 500 mL

Final Extract Volume MS: 0.50 mL

MSD: 0.50 mL
Dilution Factor MS: 1.00

MSD: NT11/JGR MSD: 1.00
Spike MS Spike MSD
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Benzo (a) anthracene < 0.0100 U 0.274 0.300 91.3% 0.271 0.300 90.3% 1.1%
Chrysene < 0.0100 U 0.264 0.300 88.0% 0.263 0.300 87.7% 0.4%
Benzo (a)pyrene < 0.0100 U 0.182 0.300 60.7% 0.172 0.300 57.3% 5.6%
Indeno(l,2,3-cd)pyrene < 0.0100 U 0.230 0.300 76.7% 0.237 0.300 79.0% 3.0%
Dibenz (a,h)anthracene < 0.0100 U 0.233 0.300 77.7% 0.239 0.300 79.7% 2.5%
Total Benzofluoranthenes < 0.0200 U 0.591 0.600 98.5% 0.595 0.600 99.2% 0.7%
Reported in pg/L (ppb)

RPD calculated using sample concentrations

per SW846.

FORM III



‘ANAANT“:AL<5EEb
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS

NWTPHD by GC/FID-Silica and Acid Cleaned QC Report No: UK0O3-Landau Associates
Page 1l of1l Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020

Data Release Authorized:PKX\kﬂ
Reported: 03/06/12

Extraction Analysis EFV

ARI ID Sample ID Date Date DL Range/Surrogate RL Result
UKO3A RM-MW-8 (s)-022812 03/01/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3478 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20U
o-Terphenyl 86.0%
MB-030112 Method Blank 03/01/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3479 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 86.7%
UKO3B RM-MW~-4 (s)-022812 03/01/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3479 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 82.9%
UKO3C RM-MW-7 (s)-022812 03/01/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3480 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 85.8%
UKO3D RM-MW-3 (s)-022812 03/01/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3481 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 87.2%
UKO3E RM-MW-5 (s)~022812 03/01/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3482 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 87.6%

Reported in mg/L (ppm)

EFVv-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from Cl2 to C24.
Motor Oil range guantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I



Matrix: Water

(OTER) = o-Terphenyl

Page 1 for UKO3

ANALYTICAL @
RESOURCES
INCORPORATED

CLEANED TPHD SURROGATE RECOVERY SUMMARY

QC Report No: UKO3-Landau Associates

Project: Port of Tacoma-Kaiser
118032.020
Client ID OTER TOT OUT
RM-MW-8 (s)-022812 86.0% 0
MB-030112 86.7% 0
LCS-030112 92.8% 0
LCSD-030112 94.4% 0
RM-MW-4 (s)-022812 82.9% 0
RM-MW-4 (5)-022812 MS 91.0% 0
RM-MW-4 (s)-022812 MSD 92.0% 0
RM-MW-7 (s)-022812 85.8% 0
RM-MW-3(s)-022812 87.2% 0
RM-MW-5 (s)-022812 87.6% 0

LCS/MB LIMITS QC LIMITS
(50-150) (50-150)

Prep Method: SW3510C
Log Number Range: 12-3478 to 12-3482

FORM-II TPHD



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHD by GC/FID-Silica and Acid Cleaned Sample ID: RM-MW-4(s)-022812
Page 1 of 1 MS/MSD
Lab Sample ID: UKO3B QC Report No: UKO3-Landau Associates
LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: W\ Date Sampled: 02/28/12
Reported: 03/06/12 Date Received: 02/29/12
Date Extracted MS/MSD: 03/01/12 Sample Amount MS: 500 mL
MSD: 500 mL
Date Analyzed MS: 03/05/12 13:05 Final Extract Volume MS: 1.0 mL
MSD: 03/05/12 13:29 MSD: 1.0 mL
Instrument/Analyst MS: FID/MH Dilution Factor MS: 1.00
MSD: FID/MH MSD: 1.00
Spike MS Spike MSD
Range Sample Ms Added-MS Recovery MSD Added-MSD Recovery RPD
Diesel < 0.10 2.48 3.00 82.7% 2.53 3.00 84.3% 2.0%

TPHD Surrogate Recovery

MsS MSD
o-Terphenyl 91.0% 92.0%

Results reported in mg/L
RPD calculated using sample concentrations per SW846.

FORM III



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHD by GC/FID-Silica and Acid Cleaned Sample ID: LCS-030112
Page 1 of 1 LCS/LCSD
Lab Sample ID: LCS-030112 QC Report No: UKO3-Landau Associates
LIMS ID: 12-3479 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: "\0\pJ Date Sampled: 02/28/12
Reported: 03/06/12 Date Received: 02/29/12
Date Extracted LCS/LCSD: 03/01/12 Sample Amount LCS: 500 mL
LCSD: 500 mL
Date Analyzed LCS: 03/05/12 11:05 Final Extract Volume LCS: 1.0 mL
LCSD: 03/05/12 11:29 LCSD: 1.0 mL
Instrument/Analyst LCS: FID/MH Dilution Factor LCS: 1.00
LCSD: FID/MH LCSD: 1.00
Spike LCS Spike LCSD
Range LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Diesel 2.58 3.00 86.0% 2.61 3.00 87.0% 1.2%

TPHD Surrogate Recovery

Ccs LCSD
o-Terphenyl 92.8% 94.4%

Results reported in mg/L
RPD calculated using sample concentrations per SW846.

FORM III



TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: UKO3
Matrix: Water Project: Port of Tacoma-Kaiser
Date Received: 02/29/12 118032.020
Samp Final Prep

ARI ID Client ID Amt Vol Date
12-3478-UK03A RM-MW-8 (s)-022812 500 mL 1.00 mL 03/01/12
12-3479-030112MB1 Method Blank 500 mL 1.00 mL 03/01/12
12-3479-030112LCS1 Lab Control 500 mL 1.00 mL 03/01/12
12-3479-030112LCSD1 Lab Control Dup 500 mL 1.00 mL 03/01/12
12-3479~UKO3B RM-MW-4 (s)-022812 500 mL 1.00 mL 03/01/12
12-3479-UK03BMS RM-MW-4 (s)~022812 500 mL 1.00 nL 03/01/12
12-3479-UKO3BMSD RM-MW-4 (s)~022812 500 mL 1.00 mL 03/01/12
12-3480-UKO3C RM-MW-7 (s)-022812 500 mL 1.00 mL 03/01/12
12-3481-UKO0O3D RM-MW-3(s)-022812 500 mL 1.00 mL 03/01/12
12-3482-UKO3E RM-MW-5(s)-022812 500 mL 1.00 mL 03/01/12

Diesel Extraction Report

ANALYTICAL @
RESOURCES

INCORPORATED



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: UKO3A

QC Report No:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: RM-MW-8(s)-022812
SAMPLE

UKO3-Landau Asscciates

LIMS ID: 12-3478 - Project: Port of Tacoma-Kaiser

Matrix: Water /// 118032.020

Data Release Authorized:\ ¥\, Date Sampled: 02/28/12

Reported: 03/08/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL pg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.7
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 17440-50-8 Copper 0.5 1.2
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



ANAUT"CAL<§E»
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

TOTAL METALS
Page 1 of 1

Sample ID: RM-MW-4 (s)-022812
SAMPLE

Lab Sample ID: UKO3B
LIMS ID: 12-347% 1
Matrix: Water

Data Release Authorized
Reported: 03/08/12

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/28/12
Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.7
200.8 03/02/12 200.8 03/05/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 3.2
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 148

U-Analyte undetected at given RL
RL~Reporting Limit

FORM-I



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: RM-MW-4(s)-022812
Page 1 of 1 DUPLICATE
Lab Sample ID: UKO3B QC Report No: UKO3-Landau Associates
LIMS ID: 12-3479 r, Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized:i Date Sampled: 02/28/12
Reported: 03/08/12 Date Received: 02/29/12
MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 200.8 0.7 0.7 0.0% +/- 0.2 L
Chromium 200.8 0.5 U 0.5 U 0.0% +/- 0.5 L
Copper 200.8 3.2 3.3 3.1% +/- 20%
Lead 200.8 0.1 U 0.1 U 0.0% +/- 0.1 L
Zinc 200.8 148 149 0.7% +/- 20%

Reported in pg/L

*—Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit

FORM-VI



ANALYTICAL @
RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

TOTAL METALS
Page 1l ofl

Lab Sample ID: UKO3B
LIMS ID: 12-3479

Matrix: Water

Data Release Authorized

Reported: 03/08/12

Sample ID: RM-MW-4 (s)-022812
MATRIX SPIKE

QC Report No: UKO3-Landau Associates
. Project: Port of Tacoma-Kaiser
/ 118032.020
Date Sampled: 02/28/12
Date Received: 02/29/12

MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %
Analyte Method Sample Spike Added Recovery Q
Arsenic 200.8 0.690 26.4 25.0 103%
Chromium 200.8 0.500 U© 22.1 25.0 88.4%
Copper 200.8 3.23 28.1 25.0 99.5%
Lead 200.8 0.100 U 23.8 25.0 95.2%
Mercury 7470A 0.100 U 1.11 1.00 111%
Zinc 200.8 148 221 80.0 91.2%

Reported in ug/L

N-Control Limit Not Met

H-% Recovery Not Applicable, Sample Concentration Too High

NA-Not Applicable,

NR-Not Recovered

Percent Recovery Limits:

Analyte Not Spiked

75-125%

FORM-V



ANALYTICAL

RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

TOTAL METALS

Page

1 of 1

Lab Sample ID: UKO3C

QC Report No:

Sample ID: RM-MW-7(s)-022812

UKO3-Landau Associates

LIMS ID: 12-3480 ) Project: Port of Tacoma-Kaiser

Matrix: Water . 118032.020

Data Release Authorized! Date Sampled: 02/28/12

Reported: 03/08/12 ' Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte rg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic .2 1.6
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper .5 9.4
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.3
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury .1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



ANAET"CAL<§E>
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

TOTAL METALS
Page 1 of1l

Sample ID: RM-MW-3(s)-022812
SAMPLE

UKO3-Landau Associates

Lab Sample ID: UKO3D QC Report No:

LIMS ID: 12-3481 Project: Port of Tacoma-Kaiser

Matrix: Water 118032.020

Data Release Authorize Date Sampled: 02/28/12

Reported: 03/08/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.3
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 2.6
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 7

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



ANALYT":AL‘!E}
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

TOTAL METALS
Page 1l of 1

Sample ID: RM-MW-5(s)-022812
SAMPLE

QC Report No: UKO3-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/28/12
Date Received: 02/29/12

Lab Sample ID: UKO3E
LIMS ID: 12-3482

Matrix: Water

Data Release Authorized:
Reported: 03/08/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte ng/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic .2 0.5
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper .5 1.7
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury .1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



ANALYTN:AL«!E}
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: METHOD BLANK
Page 1l of1l
Lab Sample ID: UKO3MB QC Report No: UKO3-Landau Associates
LIMS ID: 12-3478 " Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/08/12 Date Received: NA
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL rg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.2 U
200.8 03/02/12 200.8 03/05/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Ceopper 0.5 0.5 U
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



ANALYTICAL@
RESOURCES
INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: LAB CONTROL
Page 1l of 1l
Lab Sample ID: UKO3LCS QC Report No: UKO3-Landau Associates
LIMS ID: 12-3478 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized Date Sampled: NA
Reported: 03/08/12 Date Received: NA
BLANK SPIKE QUALITY CONTROL REPORT
Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 200.8 23.8 25.0 95.2%
Chromium 200.8 25.1 25.0 100%
Copper 200.8 24.6 25.0 98.4%
Lead 200.8 23.8 25.0 95.2%
Mercury 7470A 2.11 2.00 106%
Zinc 200.8 74.2 80.0 92.8%

Reported in pg/L

N-Control limit not met
Control Limits: 80-120%

FORM-VII
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RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS

Page 1l ofl

Sample ID: RM-MW-8(s)-022812
SAMPLE

UKO3-Landau Associates
Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/28/12
Date Received: 02/29/12

Lab Sample ID: UKO03G

LIMS ID: 12-3484 A
Matrix: Water

Data Release Authorized
Reported: 03/08/12

QC Report No:
Project:

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL nrg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.7
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 1.2
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



ANALYTICAL

RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS
Page 1l of 1

Sample ID: RM-MW-4 (s)-022812
SAMPLE
UKO3-Landau Associates

Lab Sample ID: UKO3H QC Report No:

LIMS ID: 12-3485 ’ Project: Port of Tacoma-Kaiser

Matrix: Water 118032.020

Data Release Authorized: Date Sampled: 02/28/12

Reported: 03/08/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL rg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.7
200.8 03/02/12 200.8 03/05/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 3.2
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 168

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: RM-MW-4(s)-022812
Page 1 of 1 DUPLICATE
Lab Sample ID: UKO3H QC Report No: UKO3-Landau Associates
LIMS ID: 12-3485 ’ Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized Date Sampled: 02/28/12
Reported: 03/08/12 -] Date Received: 02/29/12
MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 200.8 0.7 0.7 0.0% +/- 0.2 L
Chromium 200.8 0.5 U 0.5 U0 0.0% +/- 0.5 L
Copper 200.8 3.2 3.3 3.1% +/- 20%
Lead 200.8 0.1 U 0.1 U 0.0% +/- 0.1 L
Mercury 7470A 6.1 U 0.1 U 0.0% +/- 0.1 L
Zinc 200.8 168 167 0.6% +/- 20%

Reported in ug/L

*~Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit

FORM-VI



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1l of 1

Lab Sample ID: UKO3H

LIMS ID: 12-3485 P
Matrix: Water

Data Release Authorized:
Reported: 03/08/12

QC Report No:
Project:

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: RM-MW-4(s)-022812
MATRIX SPIKE

UKO3-Landau Assocciates
Port of Tacoma-Kaiser

118032.020

Date Sampled: 02/28/12
Date Received: 02/29/12

MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %
Analyte Method Sample Spike Added Recovery Q
Arsenic 200.8 0.670 27.1 25.0 106%
Chromium 200.8 0.500 U 22.8 25.0 91.2%
Copper [ 200.8 3.23 28.0 25.0 99.1%
Lead 200.8 0.100 U 23.9 25.0 95.6%
Mercury 7470A 0.100 U 0.980 1.00 98.0%
Zinc 200.8 168 237 80.0 86.2%

Reported in ug/L

N-Control Limit Not Met

H-3% Recovery Not Applicable, Sample Concentration Too High

NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: 75-125%

FORM-V



ANALYT":AL@EE»
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS
Page 1l of1l

Sample ID: RM-MW-7(s)-022812
SAMPLE

UKO3-Landau Associates

Lab Sample ID: UKQ3I QC Report No:

LIMS ID: 12-3486 Project: Port of Tacoma-Kaiser

Matrix: Water 118032.020

Data Release Authorized: Date Sampled: 02/28/12

Reported: 03/08/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 1.2
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 7.7
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



ANALYTKhAL&EE»
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS
Page 1l of 1

Sample ID: RM-MW-3(s)-022812
SAMPLE

UKO3-Landau Asscciates

Lab Sample ID: UKO03J QC Report No:

LIMS ID: 12-3487 ! Project: Port of Tacoma-Kaiser
Matrix: Water , 118032.020
Data Release Authorized} Date Sampled: 02/28/12
Reported: 03/08/12 i Date Received: 02/29/12

e
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ug/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.3
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 2.3
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 7

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



ANALYT":AL@EE»
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS
Page 1 of 1

Sample ID: RM-MW-5(s)-022812
SAMPLE

UKO3-Landau Associates

Lab Sample ID: UKO3K QC Report No:

LIMS ID: 12-3488 ) Project: Port of Tacoma-Kaiser

Matrix: Water 118032.020

Data Release Authorized: Date Sampled: 02/28/12

Reported: 03/08/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL rg/L Q
200.8 03/02/12 200.8 03/05/12 17440-38-2 Arsenic 0.2 0.5
200.8 03/02/12 200.8 03/07/12 7440-47-3 Chromium 1 1 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 1.4
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS

Sample ID: METHOD BLANK

ANALYTICAL
RESOURCES

INCORPORATED

Page 1 of 1l

Lab Sample ID: UKO3MB QC Report No: UKO3-Landau Associates

LIMS ID: 12-3484 y Project: Port of Tacoma-Kaiser

Matrix: Water vy 118032.020

Data Release Authorized: Date Sampled: NA

Reported: 03/08/12 Date Received: NA

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL pg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 0.2 0.2 U
200.8 03/02/12 200.8 03/05/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/02/12 200.8 03/05/12 7440-50-8 Copper 0.5 0.5 9]
200.8 03/02/12 200.8 03/05/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/02/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/02/12 200.8 03/05/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1 of 1

Lab Sample ID: UKO3LCS
LIMS ID: 12-3484

Matrix: Water

Data Release Authorized:
Reported: 03/08/12

QC Report No:
Project:

ANALYTICAL
RESOURCES

@

INCORPORATED

Sample ID: LAB CONTROL

UKO3-Landau Associates
Port of Tacoma-Kaiser
118032.020

Date Sampled: NA
Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 200.8 24.2 25.0 96.8%
Chromium 200.8 25.4 25.0 102%
Copper 200.8 25.0 25.0 100%
Lead 200.8 24.3 25.0 97.2%
Mercury 7470A 2.1 2.0 105%
Zinc 200.8 75 80 93.8%

Reported in pg/L

N-Control limit not met
Control Limits: 80-120%

FORM-VII



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
March 13, 2012

Stacy Lane

Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

‘RE: Project: Port of Tacoma Kaiser
- ARI Job No: UK16

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted five water samples and a trip blank on February 29, 2012 in good condition.
Select samples were archived upon receipt, as requested on the COC. For further details regarding
sample receipt, please refer to the enclosed Cooler Receipt Form.

- The sample was analyzed for cPAHs, SIM VOCs, PCBs, NWTPH-Dx, WAD Cyanide and Total
and Dissolved Metals, as requested on the COC.

No analytical complications were noted.
An electronic copy of this report and all associated raw data will remain on file with ARI. If you
have any questions or require additional information, please feel free to contact me at your

convenience. .

Sincerely, ,
ANALYT)ZAL RESQURCES, INC.

o //
Ll g;DOJé
Kelly Bottem

Client Services Manager
206/695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 206-695-6200 ¢ 206-695-6201 fax
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’P Analytical Resources, Incorporated . . '
0 Analytical Chemists and Consultants COOIGr Recelpt Form

ARI Ciient: \, aY/\dCQL/\ Project Name: MPO"(‘\ ()Q—/TO\COM@ - ‘<a|SQ Vv

COC No(s): @) Delivered by: Fed-Ex UPS Courier @éi@ared Other:

Assigned AR} Job No: L{Vl(f Tracking No: I (NA
Preliminary Examination Phase: o~
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES ‘ NO)
Were custody papers includedwith the cooler? ... e @ NO
Were custody papers properly filled out (ink, signed, ete.) ... @) NO

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)... ... d t8 5,3 ARV '
If coolér temperature is out of compliance fill out form 00070F ‘ Temp Gun%\Df:M
Cooler Accepted by: 3‘:\ \ Date: 37/53(7“ / |2 Time: [T 1330

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ... - YEES @\,

What kind of packing material was used? ... Be\bble Wrgp @;t Ige Gel Packs Baggies Fér; Block Paper Other:
Was sufficient ice used (if appropriate)? .................. o NA ' NO
Were all bottles sealed in individual plastic Bags? ... ..o @
Did all bottles arrive in good condition (Unbroken)? ... NO
Were all bottle labels complete and legible? ... e NO
Did the number of containers listed on COC match with the number of containers received? .............. NO
Did all bottle labels and tags agree with custody papers? ........ ... NO
Were all bottles used correct for the requested analyses? ... NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA NO
Were all VOC vials free of air bubbles? ... NA NO
Was sufficient amount of sample sentin each bottle? ... NO
Date VOC Trip Blank was made at ARIL.......... . NA ’/,
Was Sample Split by AR : NA YES Date/Time: Eguipment: Split by:

Samples Logged by: AV Date: «-2/1 //41 Time: JH2 S
** Notify Project Manager of discrepancies or concerns ™
Sample ID on Bottle Sample 1D on COC Sample 1D on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:
By: Date:

Syt Air Buibbles Peabiubbies' Small > “sm”

SO e 24 e

_—_— Y Peabubbles 2 “pb”
¢ ° Large = “Ig”
Headspace > “hs™
0016F ~ Cooler Receipt Form Revision 014

3/2/10



ANALYTICAL @
RESOURCES

Sample ID Cross Reference Report
INCORPORATED

ARI Job No: UK1lé6
Client: Landau Associates
Project Event: 118032.020
Project Name: Port of Tacoma-Kaiser

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. RM-MwW-6(s)-022912 UK16A 12-3602 Water 02/29/12 10:30 02/29/12 17:30
2. RM-MW-99(s)-022912 UK16B 12-3603 Water 02/29/12 10:32 02/29/12 17:30
3. SPL~-MW-B(s)-022912 UK1lé6C 12-3604 Water 02/29/12 13:30 02/29/12 17:30
4., Mw-103(s)-022912 UK16D 12-3605 Water 02/29/12 14:31 02/29/12 17:30
5. MwW-102(s)-022912 UK16E 12-3606 Water 02/29/12 15:29 02/29/12 17:30
6. Trip Blanks UK16F 12-3607 Water 02/29/12 02/29/12 17:30
7. RM-MW-6(s)-022912 UK16G 12-3608 Water 02/29/12 10:30 02/29/12 17:30
8. RM-MW-99(s)-022912 UK16H 12-3609 Water 02/29/12 10:32 02/29/12 17:30
9. MW-103(s)-022912 UK16TI 12-3610 Water 02/29/12 14:31 02/29/12 17:30
10. MW-102(s)~-022912 UK1l6J 12-3611 Water 02/29/12 15:29 02/29/12 17:30
Printed 03/01/12 Page 1 of 1
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ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: RM-MW-6(s)-022912

Page 1 of 1 SAMPLE
Lab Sample ID: UK16A QC Report No: UKlé-Landau Associates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized:r\\\h/ Date Sampled: 02/29/12
Reported: 03/08/12 Date Received: 02/29/12
Date Extracted: 03/05/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 19:27 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD5/MH Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 0.067
11097-69-1 Aroclor 1254 0.010 0.096
11096-82-5 Aroclor 1260 0.015 < 0.015 Y
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in ng/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 75.0%
Tetrachlorometaxylene 58.2%

FORM I



ANALYTN}AL<§E§
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PCB by GC/ECD Method SW8082 Sample ID: RM-MW-99(s)-022912
Page 1 of 1 SAMPLE
Lab Sample ID: UK16B QC Report No: UKl6-Landau Associates
LIMS ID: 12-3603 Project: Port of Tacoma-Kaiser
Matrix: Water . 118032.020
Data Release Authorized:ﬁ\V¢VJ Date Sampled: 02/29/12
Reported: 03/08/12 Date Received: 02/29/12
Date Extracted: 03/05/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 19:46 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD5/MH Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 0.065
11097-69-1 Aroclor 1254 0.010 0.084
11096-82-5 Aroclor 1260 0.015 < 0.015 Y
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 76.2%
Tetrachlorometaxylene 64.8%

FORM I




ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082
Page 1 of 1

Lab Sample ID: MB-030512
LIMS ID: 12-3602
Matrix: Water

Data Release Authorized: )
03/08/12 AN

Reported:

Sample ID:

QC Report No:
Project:

Date Sampled: NA
Date Received: NA

4ANAETNCAL<::>
RESOURCES

INCORPORATED
MB-030512

METHOD BLANK

UKlo6~Landau Assoclates
Port of Tacoma-Kaiser
118032.020

Date Extracted: 03/05/12 Sample Amount: 1000 mL
Date Analyzed: 03/07/12 17:14 Final Extract Volume: 0.50 mL
Instrument/Analyst: ECD5/MH Dilution Factor: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in ug/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 86.5%
Tetrachlorometaxylene T77.8%

FORM I



ANADT"CAL<§E9
RESOURCES

INCORPORATED

SW8082/PCB WATER SURROGATE RECOVERY SUMMARY

Matrix: Water

QC Report No:

UKl6-Landau Associates

Project: Port of Tacoma-Kaiser
118032.020
DCBP DCBP TCMX TCMX

Client ID % REC ICL-UCL. % REC LCL-UCL TOT OUT
MB-030512 86.5% 32-108 77.8% 31-100 0
LCS-030512 89.8% 32-108 81.0% 31-100 0
LCSD-030512 85.0% 32~-108 75.5% 31-100 0
RM~-MW-6 (s)-022912 75.0% 19-111 58.2% 21-100 0
RM-MW-99 (s)-022912 76.2% 19-111 64.8% 21-100 0

Page 1 for UK16

Prep Method: SW3510C

Log Number Range:

FORM-II SwW8082

12-3602 to 12-3603



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
j PCB by GC/ECD Method SW8082 Sample ID: LCS-030512
‘ Page 1 of 1 LCS/LCSD
‘ Lab Sample ID: LCS-030512 QC Report No: UKlé6-Landau Associates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
‘ Matrix: Water ¢ 118032.020
Data Release Authorized:ﬁ\VV\J Date Sampled: NA
‘ Reported: 03/08/12 Date Received: NA
| Date Extracted LCS/LCSD: 03/05/12 Sample Amount LCS: 1000 mL
| LCSD: 1000 mL
Date Analyzed LCS: 03/07/12 17:33 Final Extract Volume LCS: 0.50 mL
LCSD: 03/07/12 17:52 LCSD: 0.50 mL
Instrument/Analyst LCS: ECD5/MH Dilution Factor LCS: 1.00
LCSD: ECD5/MH LCSD: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
Spike LCs Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Aroclor 1016 0.048 0.050 96.0% 0.044 0.050 88.0% 8.7%
Aroclor 1260 0.052 0.050 104% 0.049 0.050 98.0% 5.9%
PCB Surrogate Recovery
LCS LCSD
Decachlorobiphenyl 89.8% 85.0%
Tetrachlorometaxylene 81.0% 75.5%

Results reported in ug/L

RPD calculated using sample concentrations per SW846.

FORM III1



ANALYTICAL @
RESOURCES

| ORGANICS ANALYSIS DATA SHEET INCORPORATED
‘ Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-6(s)-022912
| Page 1 of 1l SAMPLE
‘ Lab Sample ID: UK16A QC Report No: UKlé6-Landau Associates
| LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: ouww Date Sampled: 02/28/12
| Reported: 03/07/12 Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/06/12 15:02 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride 0.020 < 0.020 U

Reported in ng/L (ppb)

Volatile Surrogate Recovery

d4-1, 2-Dichloroethane 103%

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: RM-MW-99(s)-022912
Page 1 of 1 SAMPLE
Lab Sample ID: UK16B QC Report No: UKl6-Landau Associates
LIMS ID: 12-3603 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Q0\N\) Date Sampled: 02/29/12
Reported: 03/07/12 Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/06/12 15:29 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride 0.020 < 0.020 U

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 100%

FORM I




ANALYTICAL

RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: Trip Blanks
Page L ofl SAMPLE
Lab Sample ID: UKL6F QC Report No: UKlé6-Landau Associates
LIMS ID: 12-3607 Project: Port of Tacoma-Kaiser
Matrix: Water ) 118032.020
Data Release Authorized: \Y\\p; Date Sampled: 02/29/12
Reported: 03/07/12 Date Received: 02/29/12
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/06/12 15:56 Purge Volume: 10.0 mL

CAS Number Analyte RL Result Q

75-01-4 Vinyl Chloride 0.020 < 0.020 U

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 99.3%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSTIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: MB-030612
Page 1 o0of 1 METHOD BLANK
Lab Sample ID: MB-030612 QC Report No: UKl6-Landau Associates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized:“vvﬂvs Date Sampled: NA
Reported: 03/07/12 Date Received: NA
Instrument/Analyst: NT7/PKC Sample Amount: 10.0 mL
Date Analyzed: 03/06/12 14:31 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
75-01-4 Vinyl Chloride 0.020 < 0.020 U

Reported in pg/L (ppb)

Volatile Surrogate Recovery

d4-1, 2-Dichloroethane 114%

FORM I



SW8260-SIM SURROGATE RECOVERY SUMMARY

Matrix: Water QC Report No: UKl6-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Client ID DCE TOT OUT
MB-030612 114% 0
LCS-030612 101¢% 0
LCSD-030612 102% 0
RM-MW-6 (s)-022912 103% 0
RM-MW-99(s)-022912 100% 0
Trip Blanks 99.3% 0
LCS/MB LIMITS QC LIMITS
(DCE) = d4-1,2-Dichloroethane (78-126) (80-129)

Prep Method: SW5030
Log Number Range: 12-3602 to 12-3607

FORM-II SW8260-SIM
Page 1 for UK16

ANALYTICAL @
RESOURCES

INCORPORATED



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: LCS-030612
Page 1 of 1 LAB CONTROIL SAMPLE
Lab Sample ID: LCS-030612 QC Report No: UKlé6-Landau Associates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water ’ 118032.020
Data Release Authorized:’ " Date Sampled: NA
Reported: 03/07/12 Date Receilved: NA
Instrument/Analyst LCS: NT7/PKC Sample Amount LCS: 10.0 mL
LCSD: NT7/PKC LCSD: 10.0 mL
Date Analyzed LCS: 03/06/12 13:37 Purge Volume LCS: 10.0 mL
LCSD: 03/06/12 14:04 LCSD: 10.0 mL
Spike LCs Spike LCSD
Analyte LCs Added-LCS Recovery LCSD Added-1CSD Recovery RPD
Vinyl Chloride 1.00 1.00 100% 0.970 1.00 97.0% 3.0%

Reported in pg/L (ppb)
RPD calculated using sample concentrations per SW846.

Volatile Surrogate Recovery

LCS LCSD
d4-1, 2-Dichloroethane 101% 102%

FORM III



ANAEYTK}AL«!E}
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS

NWTPHD by GC/FID-Silica and Acid Cleaned QC Report No: UKlé-Landau Associates
Page 1 of 1l Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020

Data Release Authorized;N‘Y\h/
Reported: 03/06/12

Extraction Analysis EFV

ARI ID Sample ID Date Date DL Range/Surrogate RL Result
MB-030212 Method Blank 03/02/12 03/05/12 1.00 Diesel Range 0.10 < 0.10 U
12-3602 HC ID: --- FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 90.5%
UK16A RM-MW-6 (s)-022912 03/02/12 03/05/12 1.00 Diesel Range 6.10 0.50
12-3602 HC ID: DIESEL FID4A 1.0 Motor 0il Range 0.20 < 0.20 U
o-Terphenyl 91.1%
UK16B RM-MW-99 (s)-022912 03/02/12 03/05/12 1.00 Diesel Range 0.10 0.49
12-3603 HC ID: DIESEL FID4A 1.0 Motor 0il Range 0.20 < 0.20 U0
o-Terphenyl 88.0%

Reported in mg/L (ppm)

EFV-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from Cl2 to C24.
Motor 01l range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicate results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I



ANALYTICAL
RESOURCES

INCORPORATED

CLEANED TPHD SURROGATE RECOVERY SUMMARY

Matrix: Water QC Report No: UKlé-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020

Client ID OTER TOT OUT

MB-030212 90.5% Q

LCS-030212 101% 0

LCSD-030212 101% 0

RM-MW~-6 (s)-022912 91.1% 0

RM-MW-99 (s)=-022912 88.0% 0
LCS/MB LIMITS QC LIMITS

(OTER) = o-Terphenyl (50-150) (50-150)

Prep Method: SW3510C
Log Number Range: 12-3602 to 12-3603

|
g FORM-II TPHD
‘ Page 1 for UK16



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHD by GC/FID-Silica and Acid Cleaned Sample ID: LCS-030212
Page 1 of 1 LCS/LCSD
Lab Sample ID: LCS-030212 QC Report No: UKlé6-Landau Associlates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: W\pn/ Date Sampled: 02/29/12
Reported: 03/06/12 Date Received: 02/29/12
Date Extracted LCS/LCSD: 03/02/12 Sample Amount LCS: 500 mL
LCSD: 500 mL
Date Analyzed LCS: 03/05/12 16:19 Final Extract Volume LCS: 1.0 mL
LCSD: 03/05/12 16:43 LCSD: 1.0 mL
Instrument/Analyst LCS: FID/MH Dilution Factor LCS: 1.00
LCSD: FID/MH LCSD: 1.00
Spike LCs Spike LCSD
Range LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Diesel 2.82 3.00 94.0% 2.79 3.00 93.0% 1.1%

TPHD Surrogate Recovery

LCS LCSD
o-Terphenyl 101% 101%

Results reported in mg/L
RPD calculated using sample concentrations per SW846.

FORM IITI
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ANALYTICAL @
RESOURCES
INCORPORATED

TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT

ARI Job: UKle6

Matrix: Water Project: Port of Tacoma-Kaiser
Date Received: 02/29/12 118032.020
Samp Final Prep

ARI ID Client ID Amt Vol Date
12-3602-~030212MB1 Method Blank 500 mL 1.00 mL 03/02/12
12-3602-030212LCS1 Lab Control 500 mL 1.00 mL 03/02/12
12-3602-030212LCSD1 Lab Control Dup 500 mL 1.00 mL 03/02/12
12-3602-UK16A RM-MW~-6 (s)-022912 500 mL 1.00 mL 03/02/12
12-3603-UK16B RM~MW-99(s)-022912 500 mL 1.00 mL 03/02/12

Diesel Extraction Report



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: RM-MW-6(s)-022912
Page 1 of 1 SAMPLE
Lab Sample ID: UK16A QC Report No: UKl6-Landau Associates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water / Event: 118032.020
Data Release Authorized: 0 Date Sampled: 02/29/12
Reported: 03/12/12 Date Received: 02/29/12
Date Extracted: 03/05/12 Sample Amount: 500 mL
Date Analyzed: 03/07/12 20:22 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT11/JGR Dilution Factor: 1.00

CAS Number Analyte RL Result

56-55-3 Benzo (a) anthracene 0.010 0.56

218-01-9 Chrysene 0.010 0.64

50-32-8 Benzo (a) pyrene 0.010 0.34

193-39-5 Indeno(1l,2,3~-cd)pyrene 0.010 0.13

53-70-3 Dibenz (a,h) anthracene 0.010 0.050

TOTBFA Total Benzofluoranthenes 0.020 0.67

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 47.0%
dl4-Dibenzo (a,h)anthracene 85.3%

FORM I



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UK16B

QC Report No:

ANALYTICAL

RESOURCES

INCORPORATED
Sample ID: RM-MW-99 (s)-022912

SAMPLE

UK16-Landau Associates

LIMS ID: 12-3603 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: # Date Sampled: 02/29/12

Reported: 03/12/12 Date Received: 02/29/12

Date Extracted: 03/05/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 20:52 Final Extract Volume: 0.5 nmL

Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 0.010 0.42
218-01-9 Chrysene 0.010 0.51
50-32-8 Benzo (a) pyrene 0.010 0.26
193-39-5 Indeno(l,2,3-cd)pyrene 0.010 0.11
$3-70-3 Dibenz (a,h) anthracene 0.010 0.043
TOTBFA Total Benzofluoranthenes 0.020 0.54

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 43.7%
dl4-Dibenzo(a,h)anthracene 74.7%

FORM 1



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: UK1l6C

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: SPL-MW-B(s)-022912
SAMPLE

QC Report No:

UKl6-Landau Associates

LIMS ID: 12-3604 Project: Port of Tacoma-Kaiser

Matrix: Water éZ? Event: 118032.020

Data Release Authorized: Date Sampled: 02/29/12

Reported: 03/12/12 Date Received: 02/29/12

Date Extracted: 03/05/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 21:22 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U©
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U
193-39-5 Indeno({l, 2, 3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 ©

Reported in ng/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 65.0
dl4-Dibenzo({a,h)anthracene 47.7%

FORM I

%



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1 :

Lab Sample ID: MB-030512
LIMS ID: 12-3602

Matrix: Water

Data Release Authorized:
Reported: 03/12/12

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: MB-030512

METHOD BLANK

UKl16-Landau Associates
Project: Port of Tacoma-Kaiser
Event: 118032.020
Date Sampled: NA
Date Received: NA

QC Report No:

Reported in ng/L (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene 72.3%
dl4-Dibenzo({a,h)anthracene 64.3%

FORM I

Date Extracted: 03/05/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 18:24 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U©
193-39-5 Indeno(1l,2,3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U©



ANALYTICAL @
RESOURCES

INCORPORATED

SIM SWB270 SURROGATE RECOVERY SUMMARY

Matrix: Water QC Report No: UKlé6-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Client ID MNP DBA TOT OUT
MB-030512 72.3% 64.3% 0
LC5~-030512 73.7% 62.3% 0
LCSD-030512 76.0% 66.7% 0
RM-MW-6 (s)-022912 47.0% 85.3% 0
RM-MW-99 (s)-022912 43.7% 74.7% 0
SPL-MW-B(s)-022912 65.0% 47.7% 0

LCS/MB LIMITS

(MNP) = dl10-2-Methylnaphthalene (34-104)
= dl4-Dibenzo(a,h)anthracene (36-124)

(S
w
Z

!

Prep Method: SW3510C
Log Number Range: 12-3602 to

FORM-II SIM SW8270
Page 1 for UK1é6

QC LIMITS

(30-104)
(23-135)

12-3604



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: LCS-030512
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-030512 QC Report No: UKlé-Landau Associates
LIMS ID: 12-3602 Project: Port of Tacoma-Kaiser
Matrix: Water /7 Event: 118032.020
Data Release Authorized: /ﬁb Date Sampled: NA
Reported: 03/12/12 Date Received: NA
Date Extracted LCS/LCSD: 03/05/12 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS: 03/07/12 18:54 Final Extract Volume LCS: 0.50 mL

LCSD: 03/07/12 19:23 LCSD: 0.50 mL
Instrument/Analyst LCS: NT11/JGR Dilution Factor LCS: 1.00

LCSD: NT11/JGR LCSD: 1.00
Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-1LCSD Recovery RPD
Benzo (a)anthracene 0.232 0.300 77.3% 0.241 0.300 80.3% 3.8%
Chrysene 0.234 0.300 78.0% 0.244 0.300 81.3% 4.2%
Benzo (a)pyrene 0.160 0.300 53.3% 0.158 0.300 52.7% 1.3%
Indeno(1,2,3-cd)pyrene 0.181 0.300 60.3% 0.198 0.300 66.0% 9.0%
Dibenz (a,h)anthracene 0.172 0.300 57.3% 0.186 0.300 62.0% 7.8%
Total Benzofluoranthenes 0.515 0.600 85.8% 0.556 0.600 92.7% 7.7%

Reported in ng/L (ppb)
RPD calculated using sample concentrations per SW846.

SIM Semivolatile Surrogate Recovery

LCS LCSD
dl10-2-Methylnaphthalene 73.7% 76.0%
dl4-Dibenzo(a,h)anthracene 62.3% 66.7%

FORM III1



INORGANICS ANALYSIS DATA SHEET

ANALYTICAL
RESOURCES

INCORPORATED

TOTAL METALS Sample ID: RM-MW-6(s)-022912

Page 1 of1l SAMPLE

Lab Sample ID: UK16A . QC Report No: UKlé6-Landau Associates

LIMS ID: 12-3602 v Project: Port of Tacoma-Kaiser

Matrix: Water \ // 118032.020

Data Release Authorize Date Sampled: 02/29/12

Reported: 03/09/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RIL, pg/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 62.8
200.8 03/05/12 200.8 03/07/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7440-50-8 Copper 0.5 4.6
200.8 03/05/12 200.8 03/07/12 7439-92-1 Lead 0.1 1.6
7470A 03/05/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/05/12 200.8 03/07/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL~-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l of1l

Lab Sample ID: UK16A QC Report No:
/ Project:

LIMS ID: 12-3602
Matrix: Water
Data Release Authorized
Reported: 03/09/12

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: RM-MW-6(s)-022912
DUPLICATE

UKl6-Landau Associates
Port of Tacoma-Kaiser
118032.020

Date Sampled: 02/29/12
Date Received: 02/29/12

MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 200.8 62.8 62.5 0.5% +/- 20%
Chromium 200.8 0.5 U 0.5 U 0.0% +/- 0.5 L
Copper 200.8 4.6 4.5 2.2% +/- 20%
Lead 200.8 1.6 1.6 0.0% +/- 20%
Zinc 200.8 4 U 4 U 0.0% +/- 4 L

Reported in pg/L

*~Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit

FORM-VI



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: RM-MW-6 (s)-022912
Page 1 ofl1l MATRIX SPIKE
Lab Sample ID: UK16A . QOC Report No: UKlé-Landau Associates
LIMS ID: 12-3602 ' Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorizedj Date Sampled: 02/29/12
Reported: 03/09/12 Date Received: 02/29/12
MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %
Analyte Method Sample Spike Added Recovery Q
Arsenic 200.8 62.8 87.0 25.0 96.8%
Chromium 200.8 0.500 U 22.8 25.0 91.2%
Copper 200.8 4.62 28.6 25.0 95.9%
Lead 200.8 1.59 26.2 25.0 98.4%
Mercury 74704 0.100 U 1.10 1.00 110%
Zinc 200.8 4.00 U 71.9 80.0 89.9%

Reported in ng/L

N-Control Limit Not Met

H-% Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked

NR-Not Recovered

Percent Recovery Limits: 75-125%

FORM-V



ANALY"CM“.(::)
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

TOTAL METALS
Page 1 of 1

Sample ID: RM-MW-99(s)-022912
SAMPLE

UKl6-Landau Associates
Port of Tacoma-Kaiser

Lab Sample ID: UK16B
LIMS ID: 12-3603

QC Report No:
Project:

Matrix: Water 118032.020

Data Release Authorized}) Date Sampled: 02/29/12

Reported: 03/09/12 ' Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 68.0
200.8 03/05/12 200.8 03/07/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7440-50-8 Copper 0.5 4.7
200.8 03/05/12 200.8 03/07/12 7439-92-1 Lead 0.1 1.5
7470A 03/05/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/05/12 200.8 03/07/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l of1l

Lab Sample ID: UK16D
LIMS ID: 12-3605
Matrix: Water

Data Release Authorize
Reported: 03/09/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: MW-103(s)-022912
SAMPLE

QC Report No: UKlé6-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/29/12
Date Received: 02/29/12

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL pg/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 2.0

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page lofl

Lab Sample ID: UK16E
LIMS ID: 12-3606 .
Matrix: Water :
Data Release Authorized]
Reported: 03/09/12

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: MW-102(s)-022912
SAMPLE

QC Report No: UKlé6-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/29/12
Date Received: 02/29/12

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.5 3.6

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS

Page

1 of 1l

Lab Sample ID: UK16MB

QC Report No:

Sample ID: METHOD BLANK

UKl6-Landau Associates

ANALYTICAL
RESOURCES

INCORPORATED

LIMS ID: 12-3603 Project: Port of Tacoma-Kaiser

Matrix: Water 118032.020

Data Release Authorized: Date Sampled: NA

Reported: 03/09/12 Date Received: NA

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 0.2 U
200.8 03/05/12 200.8 03/07/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7440-50-8 Copper 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/05/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/05/12 200.8 03/07/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I



ANALYTICAL @
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: LAB CONTROL
Page 1 of1l
Lab Sample ID: UK16LCS QC Report No: UKlé6-Landau Associates
LIMS ID: 12-3603 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized Date Sampled: NA
Reported: 03/09/12 ‘ Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %

Analyte Method Found Added Recovery
Arsenic 200.8 26.3 25.0 105%
Chromium 200.8 25.8 25.0 103%
Copper 200.8 26.9 25.0 108%
Lead 200.8 26.0 25.0 104%
Mercury 7470A 2.22 2.00 1118
Zinc 200.8 79.8 80.0 99.8%

Reported in ng/L

N-Control limit not met
Control Limits: 80-120%

FORM-VII



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1 o0f1

Lab Sample ID: UK16G
LIMS ID: 12-3608
Matrix: Water

Data Release Authorized
Reported: 03/09/12

QC Report No:
Project:

ANAUT"CAL@EE}
RESOURCES
INCORPORATED

Sample ID: RM-MW-6(s)-022912
SAMPLE

UKl6-Landau Associates
Port of Tacoma-Kaiser
118032.020

Date Sampled: 02/29/12
Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 59.3
200.8 03/05/12 200.8 03/08/12 7440-47-3 Chromium 1 1 U
200.8 03/05/12 200.8 03/07/12 7440-50-8 Copper 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/05/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/05/12 200.8 03/07/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



ANALYTN}AL@EE»
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: RM-MW-6(s)-022912
Page 1 of 1 DUPLICATE
Lab Sample ID: UK16G QC Report No: UKlé6-Landau Associates
LIMS ID: 12-3608 . Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 02/29/12
Reported: 03/09/12 Date Received: 02/29/12
MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 200.8 59.3 61.0 2.8% +/- 20%
Chromium 200.8 1U 10U 0.0% +/- 1 L
Copper 200.8 0.5 U 0.5 U 0.0% +/- 0.5 L
Lead 200.8 0.1 U 0.1 U 0.0% +/- 0.1 L
Mercury 7470A 0.1 U0 0.1 U 0.0% +/- 0.1 L
Zinc 200.8 4 U 4 U 0.0% +/- 4 L

Reported in pg/L

*~Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit

FORM-VI



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1l of 1

Lab Sample ID: UK16G

QC Report No:

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: RM-MW-6(s)-022912
MATRIX SPIKE

UKl6-Landau Associates

LIMS ID: 12-3608 . / Project: Port of Tacoma-Kaiser
Matrix: Water // 118032.020
Data Release Authorized:t / Date Sampled: 02/293/12
Reported: 03/09/12 Date Received: 02/29/12

MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %

Analyte Method Sample Spike Added Recovery Q
Arsenic 200.8 59.3 85.2 25.0 104%
Chromium 200.8 1.25 U 25.0 25.0 100%
Copper 200.8 0.500 U 25.1 25.0 100%
Lead 200.8 0.100 U© 24.7 25.0 98.8%
Mercury 7470A 0.100 U 1.18 1.00 118%
Zinc 200.8 4.00 U 73.1 80.0 91.4%

Reported in ng/L

N-Control Limit Not Met
H-% Recovery Not Applicable,
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: 75-125%

FORM-V

Sample Concentration Too High



‘ANADYNCHU.<::)
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS
Page 1 0of 1

Sample ID: RM-MW-98(s)-022912
SAMPLE

UKl6-Landau Associates
Port of Tacoma-Kaiser
118032.020

Lab Sample ID: UK16H
LIMS ID: 12-3609
Matrix: Water

QC Report No:
Project:

Data Release Authorized: Date Sampled: 02/29/12

Reported: 03/09/12 \ Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 64.4
200.8 03/05/12 200.8 03/07/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7440-50-8 Copper 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/05/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 U
200.8 03/05/12 200.8 03/07/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1l of 1

Lab Sample ID: UKI16I
LIMS ID: 12-3610

Matrix: Water

Data Release Authorized:
Reported: 03/09/12

QC Report No:
Project:

ANAEYﬂCAL<§EB
RESOURCES
INCORPORATED

Sample ID: MW-103(s)-022912
SAMPLE

UKl6-Landau Associates
Port of Tacoma-Kaiser
118032.020

Date Sampled: 02/29/12
Date Received: 02/29/12

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL pg/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 1.4

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I



ANAEYNCALGQE»

RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS Sample ID: MW-102(s)-022912

Page 1 of 1 SAMPLE

Lab Sample ID: UKl6J ; QC Report No: UKlé-Landau Associates

LIMS ID: 12-3611 Project: Port of Tacoma-Kaiser

Matrix: Water y 118032.020

Data Release Authorized Date Sampled: 02/29/12

Reported: 03/09/12 Date Received: 02/29/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL pg/L Q

200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 1.3

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I



ANALYTICAL
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: METHOD BLANK
Page 1l of 1
Lab Sample ID: UK16MB QC Report No: UKlé6-Landau Associates
LIMS ID: 12-3609 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/09/12 Date Received: NA
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/L o]
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 0.2 9]
200.8 03/05/12 200.8 03/07/12 7440-47-3 Chromium 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7440-50-8 Copper 0.5 0.5 U
200.8 03/05/12 200.8 03/07/12 7439-92-1 Lead 0.1 0.1 U
7470A 03/05/12 7470A 03/06/12 7439-97-6 Mercury 0.1 0.1 8]
200.8 03/05/12 200.8 03/07/12 7440-66-6 Zinc 4 4 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: LAB CONTROL
Page 1 0f1
Lab Sample ID: UK16LCS QC Report No: UKlé-Landau Associates
LIMS ID: 12-3609 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized Date Sampled: NA
Reported: 03/09/12 Date Received: NA
BLANK SPIKE QUALITY CONTROL REPORT
Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 200.8 26.4 25.0 106%
Chromium 200.8 25.7 25.0 103%
Copper 200.8 26.6 25.0 106%
Lead 200.8 25.4 25.0 102%
Mercury 7470A 2.1 2.0 105%
Zinc 200.8 79 80 98.8%
Reported in ng/L
N-Control limit not met
Control Limits: 80-120%
FORM-VII



SAMPLE RESULTS-CONVENTIONALS
UKl6-Landau Associates

ANALYTICAL @
RESOURCES
INCORPORATED

Matrix: Water ,‘/M Project: Port of Tacoma-Kaiser
Data Release Authorized /é” Event: 118032.020
Reported: 03/08/12 N Date Sampled: 02/29/12
[ Date Received: 02/29/12
Client ID: SPL-MW-B(s)-022912
ARI ID: 12-3604 UK1l6C

Date
Analyte Batch Method Units RL Sample
Weak Acid Dissoc. Cyanide 03/07/12 SM4500CN-1I mg/L 0.005 < 0.005 U©

030712#1
RL Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-UK16



METHOD BLANK RESULTS-CONVENTIONALS ANALYTICAL
UKl6-Landau Associates RESOURCES

, INCORPORATED
Matrix: Water /o
Data Release Authorized:
Reported: 03/08/12

Project: Port of Tacoma-Kaiser
Event: 118032.020
Date Sampled: NA
Date Received: NA

Analyte Method Date Units Blank ID

Weak Acid Dissoc. Cyanide SM4500CN-I 03/07/12 mg/L < 0.005 U©

Water Method Blank Report-UK16



STANDARD REFERENCE RESULTS-CONVENTIONALS ANALYTICAL
UKlS—Landau Associates RESOURCES

INCORPORATED

Matrix: Water
Data Release Authorized
Reported: 03/08/12

Project: Port of Tacoma-Kaiser
Event: 118032.020
Date Sampled: NA
Date Received: NA

True
Analyte/SRM ID Method Date Units SRM Value Recovery
Weak Acid Dissoc. CyanideSM4500CN-I 03/07/12 mg/L 0.142 0.150 94.7%

ERA 11107

Water Standard Reference Report-UK1lé6



' Analytical Resources, Incorporated
i Analytical Chemists and Consultants
March 6, 2012

Stacy Lane

Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

RE: Project: Port of Tacoma Kaiser
ARI Job No: UK18

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted one water sample on February 29, 2012 in good condition. Select samples
were archived upon receipt, as requested on the COC. For further details regarding sample receipt,
please refer to the enclosed Cooler Receipt Form.

- The sample was analyzed for cPAHs, PCBs and Total and Dissolved Metals, as requested on the
COcC. .

No analytical complications were noted.
An electronic copy of this report and all associated raw data will remain on file with ARL. If you
have any questions or require additional information, please feel free to contact me at your

convenience.

Sincerely,
ANALYTIC

" Y4 .
Kelly B&ttém
Client Se
206/695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax(
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0 Analytical Resources, Incorporated
a Analytical Chemists and Consultants

ARt Client: & QOGUA

COC No(s):

@)

Assigned ARI Job No:

UKD

Cooler Receipt Form |

Project Name: k\)O\‘\ (_X/(OLC:OM@ - l(CUSQ 4

Delivered by: Fed-Ex UPS Courier @d Del‘ihjred Other:

Tracking No:

(A

Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler?
Were custody papers included with the cooler? ...

Were custody papers properly filled out (ink, signed, etc) ...

YES

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ %8 6, o, Yy

NO

NO

if coolér temperature is out of compliance fill out form 00070F

Cooler Accepted by: VL\ V

Temp Gun 1D#:

[ 77

Vo) AT

Complete custody forms and attach all shipping documents

Date: ;)//??C;f! L2 Time:

Log-In Phase:

Was a temperature blank included in the cooler? ... e
What kind of packing material was used? ...

Was sufficient ice used (if appropriale)? ... ..o

Were all bottles sealed in individual plastic bags? ........ ...

Did all bottles arrive in good condition (UNbroken)? ...

Were all bottle labels complete and legible? ... ...

Did the number of containers listed on COC match with the number of containers received? ..............

Did all bottle labels and tags agree with custody papers? ... ...

Were all bottles used correct for the requested analyses? ...

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of airbubbles? ...

Was sufficient amount of sample sent in each bottle? ... ...

Date VOC Trip Blank was made at ARL.......c.oviiii i e e s

Was Sample Split by ARI : NA) YES Date/Time: Equipment:

Bubble Wrap @Hﬁzé Gel Packs Baggies Foam Block Paper Other:

YES

o>

——

NA @ NO
YEs QO

ES NO

NO

NO

NO

’ NO
@*\\/ NO
A YES NO
€3  no

B0

Split by:

Date: c:)!c,:)q l \ Time:

Hk

Samples Logged by: L\\/
** Notify Project Manager of discrepancies or concerns

Sample ID on COC Sample ID on Bottie

Sampie ID on Bottle

Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
-Srmalf Alr Babbles : Feabubbiss’ Small - “sm”
Gl el 24 pare . s
Lo » . b b S [13 b”
. . e ®» ® eabubble p
: e @ Large - “lg”
Headspace > “hs”
0016F ' Cooler Receipt Form Revision 014

3/2110




ANALYTICAL @
Sample ID Cross Reference Report RESOURCES
INCORPORATED
ARI Job No: UK1S8
Client: Landau Associates
Project Event: 118032.020
Project Name: Port of Tacoma-Kaiser

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
RM-MW-6(I1)-022912 UK18A 12-3547 Water 02/29/12 12:00 02/29/12 17:27
RM-MW-6 (I)-022912 UK18B 12-3548 Water 02/29/12 12:00 02/29/12 17:27

Printed 02/29/12 Page 1 of 1
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ANALYTICAL

RESOURCES

©®

INCORPORATED

INORGANICS ANALYSIS DATA SHEET

TOTAL METALS Sample ID: RM-MW-6(I)-022912

Page 1 of 1 SAMPLE
Lab Sample ID: UKI18A QC Report No: UK1l8-Landau Associates
LIMS ID: 12-3547 ) Project: Port of Tacoma-Kaiser

118032.020
Date Sampled: 02/29/12
Date Received: 02/29/12

Matrix: Water
Data Release Authorized:
Reported: 03/06/12

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 2 39
200.8 03/02/12 200.8 03/05/12 7440-47-3 Chromium ‘ 2 161

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: RM-MW-6(I)-022912
Page 1 of 1 SAMPLE
Lab Sample ID: UK18B J QC Report No: UKl8-Landau Associates
LIMS ID: 12-3548 / Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 02/29/12
Reported: 03/06/12 Date Received: 02/29/12
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pg/L Q
200.8 03/02/12 200.8 03/05/12 7440-38-2 Arsenic 2 36
200.8 03/02/12 200.8 03/05/12 7440-47-3 Chromium 2 155

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I




ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: METHOD BLANK
Page 1l of1l
Lab Sample ID: UK18MB . QC Report No: UKl8-Landau Associates
LIMS ID: 12-3547 / Project: Port of Tacoma-Kaiser
Matrix: Water | ; 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/06/12 , Date Received: NA
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL hg/L Q
200.8 03/02/12 200.8 03/02/12 7440-38-2 Arsenic 0.2 0.2 U
200.8 03/02/12 200.8 03/02/12 7440-47-3 Chromium 0.5 0.5 U

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



ANALYTICAL @
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: LAB CONTROL
Page 1l of 1
Lab Sample ID: UKI18LCS QC Report No: UKl8-Landau Associates
LIMS ID: 12-3547 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/06/12 Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %

Analyte Method Found Added Recovery
Arsenic 200.8 : 24.7 25.0 98.8%
Chromium 200.8 24.3 25.0 97.2%

Reported in pg/L

N-Control limit not met
Control Limits: 80-120%

FORM-VII




ANALYTICAL
RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

DISSOLVED METALS Sample ID: METHOD BLANK

Page 1 of 1

Lab Sample ID: UK18MB QC Report No: UKl8-Landau Associates

LIMS ID: 12-3548 Project: Port of Tacoma-Kaiser

Matrix: Water \ 118032.020

Data Release Authorized:\ Date Sampled: NA

Reported: 03/06/12 Date Received: NA

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/L Q

200.8 03/02/12 200.8 03/02/12 7440-38-2 Arsenic 0.2 0.2 U

200.8 03/02/12 200.8 03/02/12 7440-47-3 Chromium 0.5 0.5 8]

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



ANALYTICAL @
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: LAB CONTROL
Page 1 of 1
Lab Sample ID: UK18LCS / QC Report No: UKl8-Landau Associates
LIMS ID: 12-3548 Project: Port of Tacoma-Kaiser
Matrix: Watexr 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/06/12 Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %

Analyte Method Found Added Recovery
Arsenic 200.8 24.7 25.0 98.8%
Chromium 200.8 24.5 25.0 98.0%

Reported in pg/L

N-Control limit not met
Control Limits: 80-120%

FORM-VII




ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082

Page 1 of 1

Lab Sample ID: UK18A
LIMS ID: 12-3547
Matrix: Water

Data Release Authorized:

Reported: 03/05/12

Date Extracted: 03/01/12
Date Analyzed: 03/02/12 22:56
Instrument/Analyst: ECD7/JGR

GPC Cleanup: No
Sulfur Cleanup: Yes

7

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: RM-MW-6(I)-022912

SAMPLE

QC Report No: UKl8-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 02/29/12
Date Received: 02/29/12

Sample Amount: 1000 mL
Final Extract Volume: 0.50 mL
Dilution Factor: 1.00
Silica Gel: Yes
Acid Cleanup: Yes

CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U©
53469-21-9 Arcclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U
11104-28-2 Aroclor 1221 0.010 < 0.010 ©
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 24.5%
Tetrachlorometaxylene 41.5%

FORM I



ORGANICS ANALYSIS DATA SHEET
PCB by GC/ECD Method SW8082
Page 1 o0of1l

Lab Sample ID: MB-030112
LIMS ID: 12-3547

Matrix: Water /%?7
Data Release Authorized:

Reported: 03/05/12

Date Extracted: 03/01/12

Date Analyzed: 03/02/12 21:53
Instrument/Analyst: ECD7/JGR
GPC Cleanup: No

Sulfur Cleanup: Yes

ANALYTICAL

RESOURCES

INCORPORATED
Sample ID: MB-030112

METHOD BLANK

QC Report No: UKl8-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: NA
Date Received: NA

Sample Amount: 1000 mL
Final Extract Volume: 0.50 mL
Dilution Factor: 1.00
Silica Gel: Yes
Acid Cleanup: Yes

CAS Number Analyte RL Result
12674-11-2 Aroclor 1016 0.010 < 0.010 U
53469-21-9 Aroclor 1242 0.010 < 0.010 U
12672-29-6 Aroclor 1248 0.010 < 0.010 U
11097-69-1 Aroclor 1254 0.010 < 0.010 U
11096-82-5 Aroclor 1260 0.010 < 0.010 U©
11104-28-2 Aroclor 1221 0.010 < 0.010 U
11141-16-5 Aroclor 1232 0.010 < 0.010 U
Reported in pg/L (ppb)
PCB Surrogate Recovery
Decachlorobiphenyl 83.5%
Tetrachlorometaxylene 58.8%

FORM I



Matrix: Water

SW8082/PCB WATER SURROGATE RECOVERY SUMMARY

QC Report No: UKl8-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020

DCBP DCBP TCMX TCMX
Client ID $ REC LCL-UCL % REC LCL-UCL TOT OUT
MB-030112 83.5% 32-108 58.8% 31-100 0
1LCS-030112 84.8% 32-108 56.0% 31-100 0
LCSD-030112 91.0% 32-108 55.0% 31-100 0
RM-MW-6(I)-022312 24.5% 19-111 41.5% 21-100 0
Prep Method: SW3510C

Page 1 for UK18

Log Number Range: 12-3547 to 12-3547

FORM-II SwW8082

ANALYTICAL @
RESOURCES
INCORPORATED



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PCB by GC/ECD Method SW8082 Sample ID: LCS-030112
Page 1 cf 1 LCS/LCSD
Lab Sample ID: LCS-030112 QC Report No: UKl8-Landau Associates
LIMS ID: 12-3547 Project: Port of Tacoma-Kaiser
Matrix: Water p 118032.020
Data Release Authorized:l§ Date Sampled: NA
Reported: 03/05/12 Date Received: NA
Date Extracted LCS/LCSD: 03/01/12 Sample Amount LCS: 1000 mL
LCSD: 1000 mL
Date Analyzed LCS: 03/02/12 22:14 Final Extract Volume LCS: 0.50 mL
LCSD: 03/02/12 22:35 LCSD: 0.50 mL
Instrument/Analyst LCS: ECD7/JGR Dilution Factor LCS: 1.00
LCSD: ECD7/JGR LCSD: 1.00
GPC Cleanup: No Silica Gel: Yes
Sulfur Cleanup: Yes Acid Cleanup: Yes
Spike LCS Spike LCSD
Analyte ICS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Aroclor 1016 0.024 0.050 48.0% 0.028 0.050 56.0% 15.4%
Aroclor 1260 0.033 0.050 66.0% 0.036 0.050 72.0% 8.7%
PCB Surrogate Recovery
ILCS LCSD
Decachlorobiphenyl 84.8% 91.0%
Tetrachlorometaxylene 56.0% 55.0%

Results reported in pg/L

RPD calculated using sample concentrations per SW846.

FORM III



ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: RM-MW-6(I)-022912

Page 1 of 1 SAMPLE

Lab Sample ID: UK18A QC Report No: UKl8-Landau Associates

LIMS ID: 12-3547 Project: Port of Tacoma-Kaiser

Matrix: Water /{?5 Event: 118032.020

Data Release Buthorized: // Date Sampled: 02/29/12

Reported: 03/05/12 Date Received: 02/29/12

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/02/12 20:58 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (1,2, 3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a, h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl10-2-Methylnaphthalene

51.3%

dl4-Dibenzo (a,h)anthracene 23.2%

FORM I



ORGANICS ANALYSIS DATA SHEET

PNAs by Low Level SW8270D-SIM GC/MS

Page 1 of 1

Lab Sample ID: MB-030112

QC Report No:

Sample ID: MB-030112

ANALYTICAL
RESOURCES

INCORPORATED

METHOD BLANK

UK1l8-Landau Associates

LIMS ID: 12-3547 Project: Port of Tacoma-Kaiser

Matrix: Water ) Event: 118032.020

Data Release Authorized: ;ﬁay Date Sampled: NA

Reported: 03/05/12 Date Received: NA

Date Extracted: 03/01/12 Sample Amount: 500 mL

Date Analyzed: 03/02/12 19:29 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11l/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U©
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U
193-39-5 Indeno(l,2,3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U©

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 80.7%
dl4-Dibenzo(a,h)anthracene 83.7%

FORM I



SIM SW8270 SURROGATE RECOVERY SUMMARY

Matrix: Water QC Report No: UKl8-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Client ID MNP DBA TOT OUT
MB-030112 80.7% 83.7% 0
LCS-030112 83.0% 94.7% 0
LCSD-030112 78.0% 88.0% 0
RM-MW-6 (1)-022912 51.3% 23.2% 0
LCS/MB LIMITS QC LIMITS
(MNP) = dl10-2-Methylnaphthalene (34-104) (30-104)
(DBA) = dl4-Dibenzo{a,h)anthracene (36-124) (23-135)

Prep Method: SW3510C
Log Number Range: 12-3547 to 12-3547

FORM-II SIM SW8270
Page 1 for UK18

ANALYTICAL
RESOURCES

INCORPORATED



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: LCS-030112
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-030112 QC Report No: UKl8-Landau Associates
LIMS ID: 12-3547 Project: Port of Tacoma-Kaiser
Matrix: Water ) Event: 118032.020
Data Release Authorized: Date Sampled: NA
Reported: 03/05/12 Date Received: NA
Date Extracted LCS/LCSD: 03/01/12 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS: 03/02/12 19:59 Final Extract Volume LCS: 0.50 mL

LCSD: 03/02/12 20:28 LCSD: 0.50 mL
Instrument/Analyst LCS: NT11/JGR Dilution Factor LCS: 1.00

LCSD: NT11/JGR LCSD: 1.00
Spike 1cs Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzo(a)anthracene 0.262 0.300 87.3% 0.254 0.300 84.7% 3.1%
Chrysene 0.238 0.300 79.3% 0.229 0.300 76.3% 3.9%
Benzo (a) pyrene 0.150 0.300 50.0% 0.173 0.300 57.7% 14.2%
Indeno(l,2,3-cd)pyrene 0.227 0.300 75.7% 0.210 0.300 70.0% 7.8%
Dibenz (a,h)anthracene 0.237 0.300 79.0% 0.226 0.300 75.3% 4.8%
Total Benzofluoranthenes 0.547 0.600 91.2% 0.523 0.600 87.2% 4.5%

Reported in ug/L (ppb)
RPD calculated using sample concentrations per SW846.

SIM Semivolatile Surrogate Recovery

ICS LCSD
dl0-2-Methylnaphthalene 83.0% 78.0%
dl4-Dibenzo{a,h)anthracene 94.7% 88.0%

FORM III



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants :

March 14, 2012

Stacy Lane

Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

RE: Project: Port of Tacoma Kaiser
ARI Job No: UK22

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted four water samples on March 1, 2012 in good condition. For further details
regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for cPAHs, WAD Cyanide and Total and Dissolved Metals, as
requested on the COC.

The cPAHs surrogate DBA was out of control low for the original analysis of samples SPL-C-(s)-
030112 and SPL-F-(s)-030112. The samples were re-extracted and re-analyzed outside of the
method recommended holding time with surrogate recoveries in control. Both sets of data have
been included for your review.

The WAD Cyanide matrix spike is out of control low in association with sample SPL-C(s)-030112.
No further analytical complications were noted.

An electronic copy of this report and all associated raw data will remain on file with ARL. If you
have any questions or require additional information, please feel free to contact me at your

convenience.

Smcerely,
ANALYTIZAL RESQURCES, INC.

Client'Services Manager
206/695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 e 206-695-6200 * 206-695-6201 fax



60/8 roy annejussaidey Juald - AdOD MNId Aiojesogen - AdOD MOTIIA ajid Jo8foid - AdOO FLIHM
ouwn| ereq ouwi| a1eq f 0 \ s JQNN‘ A | T (90/ M, /e /g0 ka
Auedwon Auedwo) . Auedwo) Auedwon
YRy NV Dorry ~NeY?
sweN pejuld BWEN psjuld T aweN psiuud
TS e D
ainjeubis aineubig aln b@
Aq paneoey Aq paysinbujay &uac thbuljey
Nﬂo ” owdiug sjuawalnbay abeiols Jo
.v%\s\é Gy 7P 40 POUIOI L \ BuiipueH/auswdiys [e1oedg
(2Y-s *° ]
—— B
EITIE A ek ) AR R | B i
| | Rl
0 - - +— -
paisyl pall sejduwies Ja)em [elow um>_8m_D/MN _ I j IA
wdieoat uodn szes{ — |A
91BNSIq WNPOS/M panssaId — T
joueyisuym porsesaud - ——F—F— "‘! ﬁ
pamesaid-uou T _— _— 1
(10S) HdA/X3LE/O0A ]
— S —
paynuspl onpoud I L ] ] ]
o08ds ou Jl HdJ 10} 8ZARUY — ﬁL
onpoid i
0} pazipepuels sejdures uni — — 'AL L
Z Lo R% 2| 2l1eco~ (o] i._i
dnues|o 196 BOYIS/USEM PIJe UM - XG-HALMN X P\cv TP } Q\B’ hﬁN\O »\\\ \a.\ e 2/~ A )2~ 4S
uopod Jesio woy 1onbie S a- (s> A ﬁ, ; Nﬂ\%‘l\ B\oo 2119(o-~ Anv 4 -9d. S
109)|00 ‘ajes 0} sejdwies Jajlem MOIY X | L ‘ Vr f < .\ m AA o 2 *\ oc g§o1 i \ .5% ) \aﬂo - A ,CU I AS
SIUBLLIIOD)/SUOHEAIBSAO @wm_._.m%_oo Xurew sl sleq ‘@' oduwes
p\\g\oW\ 2oy *r.ud Aw,.rNM 0] synsey puss
oy 2> ,Jm W 108B1U07) 108(01d
O o IlTs SA2£S eweN sseidures
pores|soy [} 7 s o, 1 uenguoe007 19804d
PlEpUeIdNt” f\} AK\

aul | punolewin

ON 18l0Id ~Pfoof — S s TS ‘To&oemz 109(04d

N Jle] \ abed

Y FACYEARLS

sieleweled bun %H )
pidoay

polsny-jo-uteyn

ceAN

0801L-Z¥S (€05) pUejlod D STLVIDOSSY
1£/6-12¢ (60G) dueqodg []

Vi

AVANYT

£672-926 (£52) BWODEL ]
£060-8/L (G2Y) Spuowp3/omesdse’”




’h Analytical Resources, Incorporated
a Analytical Chemists and Consultants C00|er Recelpt Form

ARICiient: Zﬁﬂdﬂb’( Project Name: // / ‘)/ 7[/ //4( // ((Q/

COC No(s): /) &A) Delivered by: Fed-Ex UPS Courler(Ha

Assigned ARI Job No: \,{\(_69(} ) Tracking No: - ﬁ—j
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? ) YES Nb\/

Were custody papers included with the cooler? ... (§§) ;\1_6

Were custody papers properly filled out (ink, signed, etc.) ... (7@; NO

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ S '| 357 A

If cooler temperature is out of compliance fill out 00070F Temp Gun iD#; C“l CC? é/(é ( (’
S b 7/ (2 me /02S
Date: Time: / Clé S

Complete custody forms and attach all shipping documents

Cooler Accepted by:

Log-in Phase:

Was a temperature blank included in the cooler? ........, g e s et e et YES @q

What kind of packing material was used? ... bble W[;Sp @ |de Gel Packs Baggies Foam Block Paper Other: '
Was sufficient ice used (if appropriate)? ...............ccooo e, NA G\ NO
Were all bottles sealed in individual plastic bags? ... YES @Q

Did all bottles arrive in good condition (Unbroken)? .. .....cccooiiiiiiiiiiiii
Were all bottle labels complete and legible? ......... ..
Did the number of containers listed on COC match with the number of containers received? ..............
Did ali bottle labels and tags agree with custody papers? .............cc.coii e

Were all bottles used correct for the requested analyses? ...

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA

Were all VOC vials free of air bubbles? ... s @

Was sufficient amount of sample sentin each bottle? ...

Date VOC Trip Btank was made at ARL.. ..o e e e e et e e e A/,
-Was Sample Split by AR : @ YES Date/Time: Equipment: Split by:

Samples Logged by: ‘A\/ Date: 3"/'9 Time: /”?%CS

** Notify Project Manager of discrepancies or concerns ™

Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
gl hir Bubbles Peabubblss’ Small > “sm”
o] 2 marpi P bles > b
[P . ) i eabubbles “pb”
. * o ® P
' e ® Large -> “ig”
Headspace = “hs”
0016F Cooler Receipt Form Revision 014

3/2110



Sample ID Cross Reference Report

ARI Job No: UK22
Landau Associates
118032.020

Client:

Project Event:
Project Name:

Port of Tacoma-Kaiser

ANALYTICAL @
RESOURCES
INCORPORATED

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. SPL-C(s)-030112 UK22A 12-3648 Water 03/01/12 08:30 03/01/12 10:25
2. SPL-F(s)-030112 UK22B 12-3649 Water 03/01/12 07:32 03/01/12 10:25
3. SPL-Z(s)-030112 UK22C 12-3650 Water 03/01/12 Q7:34 03/01/12 10:25
4, MW-101(s)-030112 UK22D 12-3651 Water 03/01/12 09:15 03/01/12 10:25
5. Mw-101(s)-030112 UK22E 12-3652 Water 03/01/12 09:15 03/01/12 10:25

Printed 03/01/12 Page 1 of 1
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ANAET"CAL<§EB
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: SPL-C(s)-030112
Page 1 of 1 SAMPLE
Lab Sample ID: UK22A QC Report No: UK22-Landau Associates
‘ LIMS ID: 12-3648 Project: Port of Tacoma-Kaiser
Matrix: Water Event: 118032.020
Data Release Authorizedf‘?d%j Date Sampled: 03/01/12
Reported: 03/14/12 Date Received: 03/01/12
‘ Date Extracted: 03/05/12 Sample Amount: 500 mL
Date Analyzed: 03/07/12 21:51 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U©
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo (a)pyrene 0.010 < 0.010 U
193-39-5 Indeno(1,2,3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a, h)anthracene 0.010 < 0.010 ©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 48.7%
dl4-Dibenzo (a,h)anthracene 13.6%

FORM I



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by Low Level SW8270D-SIM GC/MS Sample ID: SPL-C(s)-030112

Page 1 of 1 REEXTRACT

Lab Sample ID: UK22A QC Report No: UK22-Landau Associlates

LIMS ID: 12-3648 Project: Port of Tacoma-Kaiser

Matrix: Water ) Event: 118032.020

Data Release Authorized: YN\\¥ Date Sampled: 03/01/12

Reported: 03/14/12 Date Received: 03/01/12

Date Extracted: 03/12/12 Sample Amount: 500 mL

Date Analyzed: 03/13/12 12:00 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo(a)anthracene 0.010 < 0.010 U
218-01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (1,2, 3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in npg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 72.3%
dl4-Dibenzo(a,h)anthracene 53.7%

; FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by Low Level SW8270D-SIM GC/MS Sample ID: SPL-F(s)-030112

Page 1 of 1 SAMPLE

Lab Sample ID: UK22B QC Report No: UK22-Landau Associates

LIMS ID: 12-3649 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized:\((\\/ Date Sampled: 03/01/12

Reported: 03/14/12 Date Received: 03/01/12

Date Extracted: 03/05/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 22:20 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 0.010 0.016
218-01-9 Chrysene 0.010 0.062
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (1,2, 3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 0.040

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 51.0%
dl4-Dibenzo{(a,h)anthracene 17.9%

FORM I




ANAEYNCAL<§ED
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by Low Level SW8270D-SIM GC/MS Sample ID: SPL-F(s)-030112

Page 1 of 1 REEXTRACT

Lab Sample ID: UK22B QC Report No: UK22-Landau Associlates

LIMS ID: 12-3649 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: W Date Sampled: 03/01/12

Reported: 03/14/12 Date Received: 03/01/12

Date Extracted: 03/12/12 Sample Amount: 500 mL

Date Analyzed: 03/13/12 12:30 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a) anthracene 0.010 0.021
218-01-9 Chrysene 0.010 0.082
50-32-8 Benzo (a) pyrene 0.010 0.012
193-39-5 Indeno(1l,2,3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U
TOTBFA Total Benzofluoranthenes 0.020 0.052

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 73.3%
dl4-Dibenzo (a,h)anthracene 52.3%

FORM I




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

PNAs by Low Level SW8270D-SIM GC/MS Sample ID: MB-031212

Page 1 of 1 METHOD BLANK

Lab Sample ID: MB-031212 QC Report No: UK22-Landau Associates

LIMS ID: 12-3649 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: \faw) Date Sampled: NA

Reported: 03/14/12 Date Received: NA

Date Extracted: 03/12/12 Sample Amount: 500 mL

Date Analyzed: 03/13/12 10:31 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218~01-9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U
193-39-5 Indeno (1,2, 3-cd)pyrene 0.010 < 0.010 U
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene 81.3%
dl4-Dibenzo(a,h)anthracene 96.0%

FORM I




ORGANICS ANALYSIS DATA SHEET
PNAs by Low Level SW8270D-SIM GC/MS
Page 1 of 1

Lab Sample ID: MB-030512

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: MB-030512

QC Report No:

METHOD BLANK

UK22-Landau Associlates

LIMS ID: 12-3648 Project: Port of Tacoma-Kaiser

Matrix: Water Event: 118032.020

Data Release Authorized: YVVVJ Date Sampled: NA

Reported: 03/14/12 Date Received: NA

Date Extracted: 03/05/12 Sample Amount: 500 mL

Date Analyzed: 03/07/12 18:24 Final Extract Volume: 0.5 mL

Instrument/Analyst: NT11/JGR Dilution Factor: 1.00
CAS Number Analyte RL Result
56-55-3 Benzo (a)anthracene 0.010 < 0.010 U
218-01~9 Chrysene 0.010 < 0.010 U
50-32-8 Benzo(a)pyrene 0.010 < 0.010 U©
193-39-5 Indeno(1l,2,3-cd)pyrene 0.010 < 0.010 U©
53-70-3 Dibenz (a,h)anthracene 0.010 < 0.010 U©
TOTBFA Total Benzofluoranthenes 0.020 < 0.020 U

Reported in pg/L (ppb)

SIM Semivolatile Surrogate Recovery

dl0-2-Methylnaphthalene

72.3%

dl4-Dibenzo(a,h)anthracene 64.3%

FORM I



ANALYTICAL @
RESOURCES
INCORPORATED

SIM SW8270 SURROGATE RECOVERY SUMMARY

‘ Matrix: Water QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser

‘ 118032.020

|

| Client ID MNP DBA TOT OUT
MB-030512 72.3% 64.3% 0
LCS-030512 73.7% 62.3% 0
LCSD-030512 76.0% 66.7% 0
SPL-C(s)-030112 48.7% 13.6%* 1
SPL-C(s)-030112 RE 72.3% 53.7% 0
MB-031212 81.3% 96.0% 0
LCS-031212 82.0% 84.3% 0
LCSD-031212 81.0% 87.0% 0
SPL-F(s)~030112 51.0% 17.9%* 1
SPL~-F(s)-030112 RE 73.3% 52.3% 0

LCS/MB LIMITS QC LIMITS

=
2
g
|

= dl10-2-Methylnaphthalene (34-104) (30-104)
= dl4-Dibenzo(a,h)anthracene (36-124) (23-135)

o
%)
Z

|

Prep Method: SW3510C
Log Number Range: 12-3648 to 12-3649

FORM-II SIM SW8270

Page 1 for UK22




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: LCS-030512
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-030512 QC Report No: UK22-Landau Associates
LIMS ID: 12-3648 Project: Port of Tacoma-Kaiser
Matrix: Water Event: 118032.020
Data Release Authorized:\‘(\[\lJ Date Sampled: NA
Reported: 03/14/12 Date Received: NA
Date Extracted LCS/LCSD: 03/05/12 Sample Amount LCS: 500 mL
LCSD: 500 mL

Date Analyzed LCS: 03/07/12 18:54 Final Extract Volume LCS: 0.50 mL

LCSD: 03/07/12 19:23 LCSD: 0.50 mL
Instrument/Analyst LCS: NT11/JGR Dilution Factor LCS: 1.00

LCSD: NT11/JGR LCSD: 1.00
Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzo (a)anthracene 0.232 0.300 77.3% 0.241 0.300 80.3% 3.8%
Chrysene 0.234 0.300 78.0% 0.244 0.300 81.3% 4.2%
Benzo (a)pyrene 0.160 0.300 53.3% 0.158 0.300 52.7% 1.3%
Indeno (1,2, 3-cd)pyrene 0.181 0.300 60.3% 0.198 0.300 66.0% 9.0%
Dibenz (a,h)anthracene 0.172 0.300 57.3% 0.186 0.300 62.0% 7.8%
Total Benzofluoranthenes 0.515 0.600 85.8% 0.556 0.600 92.7% 7.7%

Reported in pg/L (ppb)
RPD calculated using sample concentrations per SW846.

SIM Semivolatile Surrogate Recovery

LCS LCSD
dl10-2-Methylnaphthalene 73.7% 76.0%
dl4-Dibenzo(a,h)anthracene 62.3% 66.7%

FORM III




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
PNAs by Low Level SW8270D-SIM GC/MS Sample ID: ICS-031212
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-031212 QC Report No: UK22-Landau Associlates
LIMS ID: 12-3649 Project: Port of Tacoma-Kaiser
Matrix: Water Event: 118032.020
Data Release Authorized: \\\/ Date Sampled: NA
Reported: 03/14/12 Date Received: NA
Date Extracted LCS/LCSD: 03/12/12 Sample Amount LCS: 500 mL

| LCSD: 500 mL

| Date Analyzed LCS: 03/13/12 11:01 Final Extract Volume LCS: 0.50 mL

LCSD: 03/13/12 11:30 LCSD: 0.50 mL
Instrument/Analyst LCS: NT11/JGR Dilution Factor LCS: 1.00
L.CSD: NT11/JGR LCSD: 1.00
Spike LCS Spike LCSD

Analyte LCs Added-LCS Recovery LCSD Added-1.CSD Recovery RPD
Benzo (a)anthracene 0.238 0.300 79.3% 0.235 0.300 78.3% 1.3%
Chrysene 0.228 0.300 76.0% 0.230 0.300 76.7% 0.9%
Benzo (a)pyrene 0.178 0.300 59.3% 0.167 0.300 55.7% 6.4%
Indeno (1,2, 3-cd)pyrene 0.255 0.300 85.0% 0.262 0.300 87.3% 2.7%
Dibenz (a,h)anthracene 0.221 0.300 73.7% 0.231 0.300 77.0% 4.4%
Total Benzofluoranthenes 0.487 0.600 81.2% 0.499 0.600 83.2% 2.4%

Reported in pg/L (ppb)
RPD calculated using sample concentrations per SW846.

SIM Semivolatile Surrogate Recovery

ICS LCSD
dl0-2-Methylnaphthalene 82.0% 81.0%
dl4-Dibenzo(a,h)anthracene 84.3% 87.0%

FORM IIIX




INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 o0of1l

Lab Sample ID: UK22D
LIMS ID: 12-3651

Matrix: Water

Data Release Authorized:
Reported: 03/08/12

Prep Prep

Meth Date Method

Analysis Analysis

QC Report No:
Project:

ANAETNCAL<::)
RESOURCES
INCORPORATED

Sample ID: MW-101(s)-030112
SAMPLE

UK22-Landau Associates
Port of Tacoma-Kaiser
118032.020

Date Sampled: 03/01/12
Date Received: 03/01/12

CAS Number

Analyte RL Brg/L o}

200.8 03/05/12 200.8

U-Analyte undetected at given RL

RL-Reporting Limit

03/07/12

7440-38-2

FORM-1

Arsenic 1 11



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: METHOD BLANK
Page 1 o0fl
Lab Sample ID: UK22MB QC Report No: UK22-Landau Associates
LIMS ID: 12-3651 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized:ji Date Sampled: NA
Reported: 03/08/12 ( Date Received: NA
Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL pg/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 0.2 0.2 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I



ANALYTICAL @
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: LAB CONTROL
Page 1 of 1
Lab Sample ID: UK22LCS QC Report No: UK22-Landau Associates
LIMS ID: 12-3651 Project: Port of Tacoma-Kaiser
Matrix: Water ‘ 118032.020
Data Release Authorized:[ Date Sampled: NA
Reported: 03/08/12 Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %

Analyte Method Found Added Recovery
Arsenic 200.8 28.2 25.0 113%

Reported in pg/L

N-Control limit not met
Control Limits: 80-120%

FORM-VII



ANALYTICAL
RESOURCES

INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: MW-101(s)-030112
Page 1 of 1 SAMPLE

Lab Sample ID: UK22E
LIMS ID: 12-3652

Matrix: Water

Data Release Authorized:
Reported: 03/08/12

QC Report No: UK22-Landau Associates
Project: Port of Tacoma-Kaiser
118032.020
Date Sampled: 03/01/12
Date Received: 03/01/12

INCORPORATED

Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pg/L
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 1 10

U-Bnalyte undetected at given RL
RL-Reporting Limit

FORM-I



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1l of 1l

Lab Sample ID: UK22MB
LIMS ID: 12-3652
Matrix: Water

Data Release Authorized:ii
Reported: 03/08/12

QC Report No:
Project:

ANALYTKH“.(::)
RESOURCES
INCORPORATED

Sample ID: METHOD BLANK
UK22-Landau Associates

Port of Tacoma-Kaiser
118032.020

Date Sampled: NA
Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL pg/L Q
200.8 03/05/12 200.8 03/07/12 7440-38-2 Arsenic 6.2 0.2 U
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



ANALYTNJAL<::)
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: LAB CONTROL
Page 1 of 1
Lab Sample ID: UK22LCS QOC Report No: UK22-Landau Associates
LIMS ID: 12-3652 Project: Port of Tacoma-Kaiser
Matrix: Water 118032.020
Data Release Authorized:\ Date Sampled: NA
Reported: 03/08/12 Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %

Analyte Method Found Added Recovery
Arsenic 200.8 28.1 25.0 112%

Reported in pg/L

N-Control limit not met
Control Limits: 80~120%

FORM-VII




ANALYTICAL
INORGANICS ANALYSIS DATA SHEET RESOURCES

Weak Acid Dissoc. Cyanide by Method SM4500CN-I INCORPORATED
Data Release Authorized:fi;jﬁ” QC Report No: UK22-Landau Associates
Reported: 03/08/12 } Project: Port of Tacoma-Kaiser
Date Received: 03/01/12 118032.020
Page 1 of 1 )
Client/ Date Analysis
ARI ID Sampled Matrix Date & Batch RL Result
SPL-C(s)-030112 03/01/12 Water 03/07/12 10:15 0.005 0.008
UK22A 12-3648 0307124#1
SPL-F(s)-030112 03/01/12 Water 03/07/12 10:15 0.005 0.015
UK22B 12-3649 0307124#1
SPL-Z(s)-030112 03/01/12 Water 03/07/12 10:15 0.005 0.006
UK22C 12-3650 030712#1

Reported in mg/L

RL-Analytical reporting limit
U-Undetected at reported detection limit

Report for UK22



METHOD BLANK RESULTS-CONVENTIONALS
UK22-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Water , Project: Port of Tacoma-Kaiser
Data Release Authorized:‘f‘ Event: 118032.020
Reported: 03/08/12 1] Date Sampled: NA
Date Received: NA
Analyte Date/Time Units Blank
Weak Acid Dissoc. Cyanide 03/07/12 10:15 mg/L < 0.005 U©

Water Method Blank Report-UK22



STANDARD REFERENCE RESULTS-CONVENTIONALS ANALYTICAL @

UK22-Landau Associates RESOURCES

. INCORPORATED
Matrix: Water 7{ Project: Port of Tacoma-Kaiser
Data Release Authorizedjf)/+’ Event: 118032.020
Reported: 03/08/12 ' Date Sampled: NA

Date Received: NA
True

Analyte/SRM ID Date/Time Units SRM Value Recovery
Weak Acid Dissoc. Cyanide 03/07/12 10:15 mg/L 0.142 0.150 94.7%

ERA 11107

Water Standard Reference Report-~UK22



REPLICATE RESULTS-CONVENTIONALS
UK22-Landau Associates

i

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Water Project: Port of Tacoma-Kaiser
Data Release Authorized:; Event: 118032.020
Reported: 03/08/12 " Date Sampled: 03/01/12

o Date Received: 03/01/12
Analyte Date Units Sample Replicate(s) RPD/RSD
ARI ID: UK22A Client ID: SPL-C(s)-030112
Weak Acid Dissoc. Cyanide 03/07/12 mg/L 0.008 0.007 13.3%

Water Replicate Report-UK22



MS/MSD RESULTS-CONVENTIONALS
UK22-Landau Associates

Matrix: Water /
Data Release Authorized:;
Reported: 03/08/12

Event: 118032.020
Date Sampled: 03/01/12

ANAEYTKMML@EE»
RESOURCES

INCORPORATED

Project: Port of Tacoma-Kaiser

7 Date Received: 03/01/12
Spike
Analyte Date Units Sample Spike Added Recovery
ARI ID: UK22A Client ID: SPL-C(s)-030112
Weak Acid Dissoc. Cyanide 03/07/12 mg/L 0.008 0.073 0.150 43.3%

Water MS/MSD Report-UK22



’ 0 Analytical Resources, Incorporated
' Analytical Chemists and Consultants

March 30, 2012

Stacy Lane

Landau Associates, Inc.
130 2™ Avenue S.
Edmonds, WA 98020

RE: Project: Port of Tacoma‘ Kaiser
ARI Job No: UN48 and UN49

Dear Stacy:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation,
and the analytical results for the samples from the projects referenced above. Analytical Resources,
Inc. (ARI) accepted three water samples on March 21, 2012 in good condition. For further details

regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for Hexavalent Chromium and Total and Dissolved Metals, as
requested on the COC. /

The Hexavalent Chromium matrix spike is out of control low in association with sample RM-MW-
3(1)-0321112. All other QC is in control and no further corrective action was taken.

No further analytical complications were noted.
An electronic Copy of this report and all associated raw data will remain on file with ARI. If you
have any questions or require additional information, please feel free to contact me at your

convenience.

Sincerely,

ANALXYTI A}_} RES%%CES, INC.
/7 4 ‘
AN D

Kelly '

Client Services Manager
206/695-6211
kellyb@arilabs.com

Enclosures

4611 South 134th Place, Suite 100 * Tukwila WA 98168 * 206-695-6200 * 206-695-6201 fax
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ANALYTICAL
Sample ID Cross Reference Report RESOURCES

INCORPORATED
ARI Job No: UN48
Client: Landau Associates
Project Event: 118032.020

Project Name: Port of Tacoma - Kaiser
ARI ART
‘ Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. RM-MW-3(I)-032112 UN48A 12-4913 Water 03/21/12 10:35 03/21/12 13:27
2. RM-MW-4(I)-032112 UN48B 12-4914 Water 03/21/12 11:30  03/21/12 13:27
3. RM-MW-3(I)-032112 UN48C 12-4915 Water 03/21/12 10:35 03/21/12 13:27
4. RM-MW-4(I)-032112 UN48D 12-4916 Water 03/21/12 11:30  03/21/12 13:27

Printed 03/21/12 ©Page 1 of 1



Sample ID Cross Reference Report 22231222;@
INCORPORATED
ARI Job No: UN49
Client: Landau Associlates
Project Event: 118032.020

Project Name: Port of Tacoma - Kaiser
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. RM-MW-6(I)-032112 UN49A 12-4917 Water 03/21/12 12:00 03/21/12 13:27

Printed 03/21/12 ©Page 1 of 1



M&R .M,\mumo

H

|AMMHWM| Ag pexoeud

2\ A 0
zﬁwO C

A
2 ZT1ZE0- (1) 7-MA-HY asyNO
i s1a, 9167-2T

~rt
S ZTTZEO- {I) €-MH-W¥ o8vNA
X SIa \ S16V-C1

I
& ZTTZE0- (T) p-MH-WY g8vNO
LOL , P16v-C1
2y ZTTZE0- (I) E-MA-HY ¥sSyNn
LOL £167-2C1
A9/3I¥d  QIAAY  IEGHAN oL MELAWREYE 114 11d] 2> | > | 6< | > | > | o> | o> | | | > | > |zic | zi< dI INIITO| aI I¥dY
INNOWY IOT aALSNCra¥ 00d LEWA| +Z°3Z0TH¥Y| S | DOL | €ZON| NML | SOHJ| NIHA| ILEW | 904 | 0D | EHN | A¥M | ND HANDOT
osnoy-ul :70d0030xg TeOoTIATRUY :saTqeILAaTIS(
:ON 5ds ON :obexded °©TQgERIEBPITRA
:93TS eTdwesg I8p-Sox :pasn 195 oTdwes
I9STERY - PWODE] FJO 3I0g :3oeloixg Wr :Agq pebbog
020°2€08T1T :# 3oeloag S931BTOOSSY NEPURT :3USTTD
Ade3lg ‘aurTT :31DBJUOD
Z1/12/€0 :peisenbey stsAreuy
ZT/TC/€0 ¥9SLA ANON :Iequmy Axrnbur
, ATTeM :0d Q31IVHOJHOONI
: s3ounosay T 30 1 abegq
(uygcyg 8YNA :ON qOrL I¥¥ TIUXIYNY

Z1/12/€0 NOIILVDIAINIA NOIIVANISTId




0 Analytical Resources, Incorporated
0 Analytical Chemists and Consultants
ARI Client: LQV\A(LU

Cooler Receipt Form

Project Name: f(l]/ / 7(\/(( b L(k - //[/{ (5{/,

COC No(s):

Assigned ARI Job No: / //7//%

LT
/ UNY%

Tracking No:

Delivered by: Fed-Ex UPS Couner &d Dehvered Other:
_,/

Preliminary Examination Phase
Were intact, properly signed and dated custody seals attached to the outside of to cooler?
Were custody papers included with the cooler? .. ...

Were custody papers properly filled out (ink, signed, etc.) ...
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ 5, Q’)

YES

If cooler temperature is out of compliance fill out form 00070F

Cooler Accepted by: O \

Date: /;)/(77(///:2 Time:

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included inthe cooler? ... ...,
What kind of packing material was used? ...

Was sufficient ice used (if appropriate)? ...

YES

Bubble Wrap@e Gel Packs Baggies Foam Block Paper Other:

Were all bottles sealed in individual plastic BAGS? ............ e oo YES @o\
Did all bottles arrive in good condition (Unbroken)? ..ot ES NO
Were all bottle labels complete and legible? ... .. e 1 MEMS NO
Did the number of containers listed on COC match with the number of containers received? ............. E NO
Did all bottle labels and tags agree with CUSIOdY PAPEIS? ... ....ooveeiee oo, (: - NO
Were all bottles used correct for the requested analysSes? ... Y NO
Do any of the analyses (bbttles) require preservation? (attach preservation sheet, exciuding VOCs)... NA YE NO
Were all VOC vials free of @ir bubbles? ... e e, (@“ YES NO
Was sufficient amount of sample sentineach bottle? ... YES NO
Date VOC Trip Blank was made at ARI... ... e e NA
Was Sample Split by ARI : @ YES Date/Time: Equipment: Split by
Samples Logged by: \) “\ Date: 5/ 72 / [ Time: / :5 /ELJ‘Z
** Notify Project Manager of dlscrepanc:es or concerns **
Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
By: Date:
Smalt Alr Bubbles | 3 Peatiubblas' Small = “sm”

Lo e b T

‘. : . " o ® Peabubbles > “pb”

: e ® Large -> “lg”

Headspace > “hs”
0016F Cooler Receipt Form Revision 014

3/2110




ANAUTNCAL@EE»
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: RM-MW-3(I)-032112
Page 1l of1l SAMPLE
Lab Sample ID: UN48A QC Report No: UN48-Landau Associates
LIMS ID: 12-4913 Project: Port of Tacoma - Kaiser
Matrix: Water ﬂb > 118032.020
Data Release Authorized:ij” Date Sampled: 03/21/12
Reported: 03/29/12 Lj Date Received: 03/21/12
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL pg/L Q
200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic 0.5 1.0
200.8 03/22/12 200.8 03/26/12 7440-47-3 Chromium 0.5 4.8

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: UN48B

LIMS ID: 12-4914 .
Matrix: Water vaf
Data Release AuthorizedQ l/
Reported: 03/29/12 o~

L

Prep Prep

Analysis Analysis

QC Report No:
Project:

ANAET"CAL<::>
RESOURCES
INCORPORATED

Sample ID: RM-MW-4(I)-032112
SAMPLE

UN48-Landau Assocociates
Port of Tacoma - Kaiser
118032.020

Date Sampled: 03/21/12
Date Received: 03/21/12

Meth Date Method CAS Number Analyte RL rg/L Q
200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic 0.5 8.6
200.8 03/22/12 200.8 03/28/12 7440-47-3 Chromium 1 13

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I



S

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 cf1

Lab Sample ID: UN48MB
LIMS ID: 12-4913 ‘

Matrix: Water Yy
Data Release Authorizedl &*

QC Report No:
Project:

ANALYTICAL @
RESOURCES
INCORPORATED
Sample ID: METHOD BLANK
UN48-Landau Associates

Port of Tacoma - Kaiser
118032.020

Date Sampled: NA

} Reported: 03/29/12 w/ Date Received: NA

|
Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL pg/L Q
200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic 0.2 0.2 U
200.8 03/22/12 200.8 03/26/12 7440-47-3 Chromium 0.5 0.5 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1



ANALYTICAL
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: LAB CONTROL
Page 1 of 1
Lab Sample ID: UN48LCS QC Report No: UN48-Landau Associates
‘ LIMS ID: 12-4913 . Project: Port of Tacoma - Kaiser
Matrix: Water &}!‘ 118032.020
Data Release Authorized./)/ Date Sampled: NA
‘ Reported: 03/29/12 i Date Received: NA
Ao
BLANK SPIKE QUALITY CONTROL REPORT
Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 200.8 26.4 25.0 106%
Chromium 200.8 25.1 25.0 100%

Reported in pg/L

N-Contreol limit not met
Control Limits: 80-120%

FORM-VII



INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS
Page 1 o0f1

Lab Sample ID: UN48C
LIMS ID: 12-4915
Matrix: Water a%
Data Release Authorized:(vé)
Reported: 03/29/12 4y

\

QC Report No:
Project:

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: RM-MW-3(I)-032112
SAMPLE

UN48-Landau Associates
Port of Tacoma - Kaiser
118032.020

Date Sampled: 03/21/12
Date Received: 03/21/12

Prep Prep Analysis Analysis

Meth Date Method CAS Number Analyte RL rg/L Q
200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic 0.5 0.5 U
200.8 03/22/12 200.8 03/26/12 7440-47-3 Chromium 0.5 0.6

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I



INORGANICS ANATYSIS DATA SHEET
DISSOLVED METALS

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: RM-MW-4(I)-032112

Page 1l of1 SAMPLE
Lab Sample ID: UN48D QC Report No: UN48-Landau Associates
LIMS ID: 12-4916 Project: Port of Tacoma - Kaiser
Matrix: Water 118032.020
Data Release Authorized: Date Sampled: 03/21/12
Reported: 03/29/12 Date Received: 03/21/12
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/L Q
200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic 0.5 7.3
200.8 03/22/12 200.8 03/28/12 7440-47-3 Chromium 1 13
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-I



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: METHOD BLANK
Page 1 of 1
Lab Sample ID: UN48MB , QC Report No: UN48-Landau Associates
LIMS ID: 12-4915 L Project: Port of Tacoma - Kaiser
Matrix: Water iy 118032.020
Data Release Authorizedi/} Date Sampled: NA
Reported: 03/29/12 N Date Received: NA
Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL pg/L Q
200.8 03/22/12 200.8 03/26/12 7440-38-2 Arsenic 0.2 0.2 8]
200.8 03/22/12 200.8 03/26/12 7440-47-3 Chromium 0.5 0.5 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-1I



ANAUT"CAL@EE»
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
DISSOLVED METALS Sample ID: LAB CONTROL
Page 1 of 1
Lab Sample ID: UN48LCS ( QC Report No: UN48-Landau Associates
LIMS ID: 12-4915 s S Project: Port of Tacoma - Kaiser
Matrix: Water (ﬁ;i / 118032.020
Data Release Authorized:\V Date Sampled: NA
Reported: 03/29/12 %; Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %

Analyte Method Found Added Recovery
Arsenic 200.8 26.8 25.0 107%
Chromium 200.8 25.8 25.0 103%

Reported in pg/L

N-Control limit not met

Control Limits:

80-120%

FORM-VII



SAMPLE RESULTS-CONVENTIONALS
UN48-Landau Associates

ANALYTKLAL«E:D
RESOURCES

INCORPORATED
Matrix: Water Project: Port of Tacoma - Kaiser
Data Release Authorized: Event: 118032.020
Reported: 03/30/12 Date Sampled: 03/21/12
Date Received: 03/21/12
Client ID: RM-MW-3(I)-032112
ARI ID: 12-4913 UN4S8A
Date
Analyte Batch Method Units RL Sample
Hexavalent Chromium 03/21/12 SW7196A mg/L 0.010 < 0.010 U
032112#1
RL Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-UN48




SAMPLE RESULTS-CONVENTIONALS
UN48~-L.andau Associates

ANALYT“:AL<§@B}
RESOURCES

INCORPORATED

Matrix: Water Project: Port of Tacoma - Kaiser

Data Release Authorized: Event: 118032.020

Reported: 03/30/12 Date Sampled: 03/21/12

Date Received: 03/21/12
Client ID: RM-MW-4(I)-032112
ARI ID: 12-4914 UN48B
Date

‘ Analyte Batch Method Units RL Sample
|
| Hexavalent Chromium 063/21/12 SW7196A ng/L 0.010 < 0.010 U
| 0321124%1

RL Analytical reporting limit

9] Undetected at reported detection 1limit

Water Sample Report-UN48



METHOD BLANK RESULTS-CONVENTIONALS

UN48~Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Water Project: Port of Tacoma - Kaiser
Data Release Authorized: Event: 118032.020
Reported: 03/30/12 Date Sampled: NA
Date Received: NA
Analyte Method Date Units Blank ID
Hexavalent Chromium SW7196A 03/21/12 mg/L < 0.010 U

Water Method Blank Report-UN48



STANDARD REFERENCE RESULTS~CONVENTIONALS
UN48-Landau Associates

ANALYTICAL @
RESOURCES

INCORPORATED

Matrix: Water Project: Port of Tacoma - Kaiser
Data Release Authorized: Event: 118032.020
Reported: 03/30/12 Date Sampled: NA

Date Received: NA

True

Analyte/SRM ID Method Date Units SRM Value Recovery
Hexavalent Chromium SW7196A 03/21/12 mg/L 0.647 0.630 102.7%

ERA #41065

Water Standard Reference Report-UN48



Matrix: Water
Data Release Authorized:
Reported: 03/30/12

Analyte

REPLICATE RESULTS-CONVENTIONALS
UN48-Landau Associates

Project:
Event:

Date Sampled:
Date Received:

Method Date Units Sample

ANALYTICAL @
RESOURCES

INCORPORATED
Port of Tacoma -~ Kaiser
118032.020
03/21/12
03/21/12
Replicate(s) RPD/RSD

ARI ID: UN4BA Client ID: RM-MW-3(I)-032112

Hexavalent Chromium

SW7196A 03/21/12 mg/L < 0.010

Water Replicate Report-UN48

< 0.010 NA



Matrix: Water
Data Release Authorized:

MS/MSD RESULTS-CONVENTIONALS
UN48~-Landau Associates

Project:
Event:

ANALYTICAL @
RESOURCES
INCORPORATED

Port of Tacoma - Kaiser
118032.020

Reported: 03/30/12 Date Sampled: 03/21/12
Date Received: 03/21/12
Spike
Analyte Method Date Units Sample Spike Added Recovery
ARI ID: UN48A Client ID: RM-MW-3(I)-032112
Hexavalent Chromium SW7196A 03/21/12 mg/L < 0.010 0.010 0.063 15.9%

Water MS/MSD Report-UN48



SAMPLE RESULTS~CONVENTIONALS
UN49-Landau Associates

ANAETNCAL<§E§
RESOURCES

INCORPORATED
Matrix: Water Project: Port of Tacoma - Kaiser
Data Release Authorized: Event: 118032.020
Reported: 03/30/12 Date Sampled: 03/21/12
Date Received: 03/21/12
Client ID: RM-MW-6(I)-032112
ARI ID: 12-4917 UN4SA
Date
Analyte Batch Method Units RL Sample
Hexavalent Chromium 03/21/12 SW7196A mg/L 0.010 < 0.010 U
03211241
RL Analytical reporting limit
U Undetected at reported detection limit

Water Sample Report-UN49




METHOD BLANK RESULTS-CONVENTIONALS

UN49-~Landau Associates

ANAETﬂCAL<§E§
RESOURCES

INCORPORATED
Matrix: Water Project: Port of Tacoma - Kaiser
Data Release Authorized: Event: 118032.020
Reported: 03/30/12 Date Sampled: NA
Date Received: NA
Analyte Method Date Units Blank ID
Hexavalent Chromium SW7186A 03/21/12 ng/L < 0.010 U

Water Method Blank Report-UN49




STANDARD REFERENCE RESULTS-~CONVENTIONALS
UN49-Landau Associates

ANAUTHCAL<§E§
RESOURCES

INCORPORATED

Matrix: Water Project: Port of Tacoma - Kaiser
Data Release Authorized: Event: 118032.020
Reported: 03/30/12 Date Sampled: NA

Date Received: NA

True

Analyte/SRM ID Method Date Units SRM Value Recovery
Hexavalent Chromiumnm SW7196A 03/21/12 mg/L 0.647 0.630 102.7%

ERA #41065

Water Standard Reference Report-UN49




APPENDIX E

2003 Rod Mill Area Closed Landfill Investigation
Soil Sample Analytical Results



TABLE E-1 Page 1 of 2
2003 SOIL ANALYTICAL RESULTS
ROD MILL AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON
Preliminary Cleanup Levels (a)
MTCA Method C Protective of RM-LF1 RM-LF4 RM-LF7 RM-LF9 RM-LF10
MTCA Protective of Marine 0-5 0-4 0-4 1.5-5 1-6
Method A Human Direct Contact Surface Water 12/3/2003 12/3/2003 12/3/2003 12/3/2003 12/3/2003
cPAHs (mg/kg)
SwW8270C
Benzo(a)anthracene see total cPAHs see total cPAHs 0.13 0.268 U 0.257 U 0.266 U 323 90.4
Chrysene see total cPAHs see total cPAHs 0.14 0.268 U 0.257 U 0.266 U 582 405
Benzofluoranthenes see total CPAHs see total CPAHs 0.44 0.535 U 0.515 U 0.533 U 548 380
Benzo(a)pyrene see total cPAHs see total cPAHs 0.35 0.268 U 0.257 U 0.266 U 289 124
Indeno(1,2,3-cd)pyrene see total cPAHs see total cPAHs 1 0.0268 U 0.0257 U 0.0266 U 101 47.4
Dibenz(a,h)anthracene see total cPAHs see total cPAHs 0.64 0.0268 U 0.0257 U 0.0266 U 50.6 24.4
TEQ 2 18 - ND ND ND 397 182

8/21/2012 P:\118\032\020\FileRm\R\RI-FS\Final Draft\Appendices\App E\Base Files\Rod Mill Area Rpt_tb E-1 Rod Mill
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TABLE E-1
2003 SOIL ANALYTICAL RESULTS
ROD MILL AREA
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Preliminary Cleanup Levels (a)

MTCA
Method A

MTCA Method C
Protective of
Human Direct Contact

cPAHs (mg/kg)
SwW8270C
Benzo(a)anthracene
Chrysene
Benzofluoranthenes
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
TEQ

see total cPAHs

see total cPAHs

see total cPAHs

see total cPAHs

see total cPAHs

see total cPAHs
2

see total cPAHs

see total cPAHs

see total cPAHs

see total cPAHs

see total cPAHs

see total cPAHs
18

Protective of RM-DPT3
Marine 3.5-45
Surface Water 12/4/2003
0.13 0.034 U
0.14 0.034 U
0.44 0.034 U
0.35 0.034 U
1 0.034 U
0.64 0.034 U
- ND

Page 2 of 2

Boxed values indicate an exceedance of the preliminary cleanup level protective of marine surface water.

-- Indicates no cleanup level criteria available.
ND = Not Detected

U = The analyte was not detected in the sample at the given reporting limit.

(a) Development of preliminary soil cleanup levels is presented in Table 23 of the main text.

8/21/2012 P:\118\032\020\FileRm\R\RI-FS\Final Draft\Appendices\App E\Base Files\Rod Mill Area Rpt_tb E-1 Rod Mill

Landau Associates



APPENDIX F

Cost Estimates for Cleanup Action Alternatives



ITEM

TABLE F-1
COST ESTIMATE FOR SPL AREA CLEANUP ACTION ALTERNATIVE 1
PARTIAL EXCAVATION, CAPPING, AND GROUNDWATER MONITORING
KAISER RI/FS REPORT
TACOMA, WASHINGTON

QTY UNIT _UNIT COST TOTAL COMMENTS

CAPITAL COSTS

Institutional Controls

Administrative costs to implement restrictive covenant 1 LS $ 10,000 $ 10,000
Work plan w/ procedures for future subsurface work 1 LS $ 10,000 $ 10,000 Including health & safety, waste management, and cap repair procedures
SPL Area Partial Excavation and Cap
Preparation of Interim Action Work Plan 1 LS $ 30,000 $ 30,000 See Note 2
Waste and soil profiling for disposal 1 LS $ 7,000 $ 7,000 Estimate for additional waste profiling, as needed for disposal profiling.
Engineering Design and Bidding Support 1 LS $ 70,000 $ 70,000
Contractor mobilization 1 LS $ 30,000 $ 30,000 Includes pre-construction submittals.
Erosion Control & Stormwater Management Measures 1 LS $ 25,000 $ 25,000 Includes silt fencing, containment berms, construction entrance, and other TESC facilities.
Decontamination stations 1 LS $ 15000 $ 15,000 Install & operate (one personal and one vehicle) decontamination stations
Soil excavation, handling, truck loading 6,350 CYy $ 10 $ 64,000 Assumes carefully controlled partial excavation of SPL zone material to approximately El. 15 ft.
Disposal of SPL zone material at Subtitle C facility 9,525 ton $ 190 $ 1,810,000 Assumes SPL zone material and adjacent soil can be disposed without treatment. Notes 5, 8.
Other disposal costs, truck and pup liners and profile appi 298  truck/pup $ 50 $ 15,075 Assumes 32 tons per truck/pup at $50 per truck/pup liner and $75 profile approval fee. Note 5
Material size reduction 1 LS $ 20,000 $ 20,000 Includes surficial concrete slabs and other oversize material.
Waste disposal characterization sampling 64 EA $ 400 $ 25,600 Assuming average of one sample per 100 cy.
Regrading/recompaction of capped area 2,500 SY $ 8 3 20,000 Capped SPL-impaced area of Area B only
Clean soil leveling layer placement/grading/compaction 420 CY $ 10 $ 4,000 Min 6" base for GLC/geomembrane, using clean fill available from onsite soil stockpile.
Geosynthetics installation and QC testing 2,500 SY $ 18 % 45,000 GCL and overlying geomembrane
Geocomposite drainage panels 2,500 SY $ 5 % 13,000 Drainage layer above geomembrane that also provides physical protection
Cap drainage system 1 LS $ 20,000 $ 20,000 Assumed drainage system for the capped area in Area B.
Crushed rock surfacing, 18" thickness 1,300 CY $ 30 $ 39,000 Imported granular fill, 18" layer of 3/4"- crushed surfacing.
Construction oversight, QA/QC, and final reporting 1 LS $ 90,000 $ 90,000
Subtotal Capital Costs $ 2,362,675
LONG-TERM MAINTENANCE COSTS
Annual Cap Inspection and Maintenance (30 Years)
Annual rock cap inspections and documentation 1 Year $ 3,000 $ 3,000
Cap repair and replacement 1 Year $ 47,000 $ 47,000 Assuming annual average impact to 2% of the cap area (~2% of capital cost)
Long-Term Groundwater Monitoring Using discount factor of 5% for future costs.
Present value cost of annual monitoring, years 1, 2, 3, 5 4 EA $ 4,000 $ 14,000 Monitoring 1 well. Including planning, sampling, documentation, and reporting.
Present value of 5-yr monitoring, years 6-30 5 EA $ 4,000 $ 8,000 Monitoring 1 well. Including planning, sampling, documentation, and reporting.
Present Worth of Long-Term Maintenance $ 791,000 Calculated for 30 years of maintenance using a discount factor of 5%.
Total 30-Year Present Worth Cost $ 3,150,000 Capital cost + present worth of maintenance costs, rounded to nearest $10,000.
Contingency 10% $ 320,000 Cost rounded to nearest $10,000.
Total 30-Year Present Worth Cost Including Contingency: $ 3,470,000
Notes:
1. Costs, where totaled, are rounded to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. There is a large soil stockpile located on Port property adjacent to the SPL Area that is clean material suitable for fill.
4. Potential costs associated with future subsurface property development work, cap breeching & repair, management of contaminated soil, etc. are not included in this estimate.
5. SPL zone material assumed to be disposed at Waste Management's Subtitle C facility in Arlington, Oregon. Unit cost provided by Waste Management, including fees and transportation.
6 Following partial excavation of SPL zone material to El. 15 ft, assumes capping only required over approx. 2,500 sy in SPL Area B.
7 SPL zone material and adjacent soil assumed to have an average density of 1.5 tons per CY.
8 Costs for Ecology oversight are not included in this estimate.

8/21/2012 P:\118\032\020\FileRm\R\RI-FS\Final Draft\Appendices\App F\Base Files\Thbls F-1 & F-2 _SPL Area Cost-Estimates_070512 Rev Thl F-1 SPL Alt 1

See Note 1
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TABLE F-2
COST ESTIMATE FOR SPL AREA CLEANUP ACTION ALTERNATIVE 2
EXCAVATION OF SPL AREA SPL WASTE AND ASSOCIATED CONTAMINATED SOIL AND GROUNDWATER MONITORING
KAISER RI/FS REPORT
TACOMA, WASHINGTON

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS
CAPITAL COSTS FOR REMOVAL BY EXCAVATION See Note 1
Preparation of Interim Action Work Plan 1 LS $ 30,000 $ 30,000 See Note 2
Waste and soil profiling for disposal 1 LS $ 7,000 $ 7,000 Estimate for additional waste profiling, as needed for disposal profiling.
Engineering Design and Bidding Support 1 LS $ 50,000 $ 50,000
Contractor mobilization 1 LS $ 20,000 $ 20,000 Includes pre-construction submittals.
Erosion Control & Stormwater Management Measures 1 LS $ 25000 $ 25,000 Includes silt fencing, containment berms, construction entrance, and other TESC facilities.
Decontamination stations 1 LS $ 15,000 $ 15,000 |Install & operate (one personal and one vehicle) decontamination stations
Soil excavation, handling, truck loading 9,900 CY $ 10 $ 99,000 Assumes carefully controlled excavation to limit disposal volume.
Disposal of contaminated soil beneath SPL zone material 750 ton $ 33 % 25,000 Assumes 500 CY at 1.5 tons/CY, with disposal at local LRI solid waste landfill.
Disposal of SPL zone material at Subtitle C facility 14,850 ton $ 190 $ 2,822,000 Assumes SPL zone material and adjacent soil can be disposed without treatment. Notes 5, 8.
Other disposal costs, truck and pup liners and profile approval fees 464  truck/pup $ 50 $ 23,075 Assumes 32 tons per truck/pup at $50 per truck/pup liner and $75 profile approval fee. Note 5
Material size reduction 1 LS $ 20,000 $ 20,000 Includes surficial concrete slabs and other oversize material.
Waste disposal characterization sampling 99 EA $ 400 $ 39,600 Assuming average of one sample per 100 cy.
Confirmation soil sampling after excavation 35 EA $ 400 $ 14,000 Assumes grid sampling at 50 ft spacing over the two acre area.
Backfill excavation with clean structural fill, compact 9,900 CYy $ 10 $ 99,000 See Notes 3,4,7
Stormwater drainage system 1 LS $ 20,000 $ 20,000 Includes replacement of stormwater drainage system for regraded area.
Construction oversight, QA/QC, and final reporting 1 LS $ 70,000 $ 70,000
Post-construction groundwater monitoring and reporting 4 quarters $ 4,000 $ 16,000 Monitoring 1 well. Including planning, sampling, documentation, and reporting.
Total Capital Cost for Excavation $ 3,390,000 Costrounded to nearest $10,000
Contingency 10% $ 340,000 Cost rounded to nearest $10,000
Total Alternative Cost Including Contingency: $ 3,730,000
Notes:
1. Costs, where totaled, are rounded to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. The SPL Area is an area of approximately 2 acres.
4. Itis assumed that all of the SPL area would be excavated and backfilled to existing grade (approx. El 17 ft).
5. SPL zone material assumed to be disposed at Waste Management's Subtitle C facility in Arlington, Oregon. Unit cost provided by Waste Management, including fees and transportation.
6. There is a large soil stockpile located on Port property adjacent to the SPL Area that is clean material suitable for fill.
7. Assumes backfilling with onsite soil following confirmation sampling.
8. SPL zone material and adjacent soil assumed to have an average density of 1.5 tons per CY.
9. Costs for Ecology oversight are not included in this estimate.
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TABLE F-3

COST ESTIMATE FOR ROD MILL AREA CLOSED LANDFILL CLEANUP ACTION ALTERNATIVE 1
PARTIAL EXCAVATION, CAPPING, AND GROUNDWATER MONITORING
KAISER RI/FS REPORT
TACOMA, WASHINGTON

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS
CAPITAL COSTS Note 1
Institutional Controls
Administrative costs to implement restrictive covenant 1 LS $ 10,000 $ 10,000
Work plan w/ procedures for future subsurface work 1 LS $ 10,000 $ 10,000 Including health & safety, waste management, and cap repair procedures
Closed Landfill Area Partial Excavation and Capping
Preparation of Interim Action Work Plan 1 LS $ 30,000 $ 30,000 See Note 2
Waste and soil profiling for disposal 1 LS $ 7,000 $ 7,000 Estimate for additional waste profiling, as needed for disposal profiling.
Engineering Design and Bidding Support 1 LS $ 70,000 $ 70,000
Contractor mobilization 1 LS $ 30,000 $ 30,000 Includes pre-construction submittals.
Erosion Control & Stormwater Management Measures 1 LS $ 25,000 $ 25,000 Includes silt fencing, containment berms, construction entrance, and other TESC facilities.
Decontamination Stations 1 LS $ 15,000 $ 15,000 Install & operate (one personal and one vehicle) decontamination stations
Soil Excavation, handling, truck loading 7,950 CcY $ 15 $ 119,250 Assumes excavation of landfill waste and adjacent impacted soil to approx. El. 14.5 ft.
Transport and disposal of soil at solid waste landfill 13,515 ton $ 33 % 446,000 Note 6. Assumes disposal at local LRI solid waste landfill.
Confirmation soil sampling after excavation 16 EA $ 400 $ 6,400 Estimated grid sampling at 50ft spacing over the 0.9 acre area. Note 3
Handling of wet excavated soil & dewatering measures 1 LS $ 50,000 $ 50,000 Includes creation of a stockpile pad for drainage of wet excavated soil
Regrading/recompaction of capped area 4,300 SY $ 8 $ 34,000 See Note 3
Clean soil leveling layer placement/grading/compaction 500 CcY $ 100 $ 5,000 4" base for GCL/geomembrane, using clean fill from onsite soil stockpile (Note 4).
Geosynthetics installation and QC testing 4,300 SY $ 18  $ 77,000 GCL and overlying geomembrane
Geocomposite drainage layer 4,300 SY $ 5 $ 22,000 Drainage layer above geomembrane that also provides physical protection
Cap drainage system 1 LS $ 20,000 $ 20,000 Assumed drainage system for the capped landfill area.
Crushed rock surfacing, 18" thickness 2,200 CY $ 30 % 66,000 See Note 3
Construction oversight, QA/QC, and final reporting 1 LS $ 90,000 $ 90,000
Subtotal Capital Costs $ 1,132,650
LONG-TERM MONITORING AND MAINTENANCE COSTS
Annual Cap Inspection and Maintenance (30 Years)
Annual rock cap inspections and documentation 1 Year $ 2500 $ 2,500
Cap repair and replacement 1 Year $ 5000 $ 5,000 Assuming annual average impact to 2% of the cap area (~2% of capital cost)
Long-Term Groundwater Monitoring Using discount factor of 5% for future costs.
Present value cost of annual monitoring, years 1, 2, 3,5 4 EA $ 9000 $ 32,000 Monitoring 3 wells. Including planning, sampling, documentation, and reporting.
Present value of 5-yr monitoring, years 6-30 5 EA $ 9000 $ 18,000 Monitoring 3 wells. Including planning, sampling, documentation, and reporting.
Present Worth of Long-Term Maintenance $ 165,000 Calculated for 30 years of maintenance using a discount factor of 5%.
Total 30-Year Present Worth Cost $ 1,300,000 Capital cost + present worth of maintenance costs, rounded to nearest $10,000.
Contingency 10% $ 130,000 Cost rounded to nearest $10,000.
Total 30-Year Present Worth Cost Including Contingency: $ 1,430,000
Notes:
1. Costs, where totaled, are rounded up to the nearest $1,000.
2. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
3. The closed landfill area is approximately 39,000 square feet (equivalent to about 4,300 square yards or 0.9 acres).
4. ltis assumed that the import material will be taken from the large soil stockpile located near the SPL Area, and that the soil stockpile is clean material suitable for fill.
5. Costs for the Interim Remedial Action of the Roof Drainage and Conveyance Ditch Areas have already been paid and are therefore not factored into the FS cost estimate.
6. Waste material and adjacent soil assumed to have an average density of 1.7 tons per CY (waste includes rock, bricks, and annode/cathode waste). Includes 3.6% refuse tax.
7. Costs for Ecology oversight are not included in this estimate.
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TABLE F-4

COST ESTIMATE FOR ROD MILL AREA CLOSED LANDFILL CLEANUP ACTION ALTERNATIVE 2
EXCAVATION AND GROUNDWATER MONITORING
KAISER RI/FS REPORT
TACOMA, WASHINGTON

Page 1 of 1

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS
CAPITAL COSTS FOR REMOVAL BY EXCAVATION See Note 1
Preparation of Interim Action Work Plan 1 LS $ 30,000 $ 30,000 See Note 2
Waste and soil profiling for disposal 1 LS $ 7,000 $ 7,000 Estimate for additional waste profiling, as needed for disposal profiling.
Engineering Design and Bidding Support 1 LS $ 50,000 $ 50,000
Contractor mobilization 1 LS $ 20,000 $ 20,000 Includes pre-construction submittals.
Erosion Control & Stormwater Management Measures 1 LS $ 25,000 $ 25,000 Includes silt fencing, containment berms, construction entrance, and other TESC facilities.
Decontamination Stations 1 LS $ 15,000 $ 15,000 |Install & operate (one personal and one vehicle) decontamination stations
Soil Excavation, handling, truck loading 12,300 CY $ 15 $ 184,500 Excavation of landfill waste and adjacent impacted soil
Transport and disposal of soil at solid waste landfill 20,910 ton $ 33 % 691,000 Note 6. Assumed disposal at local LRI solid waste landfill.
Confirmation soil sampling after excavation 16 EA $ 400 $ 6,400 Estimated grid sampling at 50-ft spacing over the 0.9 acre area. Note 3
Handling of wet excavated soil & dewatering measures 1 LS $ 50,000 $ 50,000 Includes creation of a stockpile pad for drainage of wet excavated soil
Backfill excavation with clean structural fill 12,300 CY $ 10 $ 123,000 See Notes4 and5
Construction oversight, QA/QC, and final reporting 1 LS $ 70,000 $ 70,000
Post-construction groundwater monitoring and reporting 4 quarters $ 9,000 $ 36,000 Monitoring 3 wells. Including planning, sampling, documentation, and reporting.
Total Capital Cost for Excavation $ 1,310,000 Costrounded to nearest $10,000
Contingency 10% $ 130,000 Cost rounded to nearest $10,000
Total Excavation Cost Including Contingency: $ 1,440,000 Costrounded to nearest $10,000

Notes:
. Costs, where totaled, are rounded up to the nearest $1,000.

. The Interim Action Work Plan would include a summary of the work and schedule for implementing the cleanup action alternative.
. The Rod Mill Historical Landfill Area is an area of approximately 0.90 acres.

. Itis assumed that the fill material will be taken from the large soil stockpile located adjacent to the site, and that the soil stockpile is clean material suitable for fill.
. Waste material and adjacent soil assumed to have an average density of 1.7 tons per CY (waste includes rock, bricks, and annode/cathode waste). Includes 3.6% refuse tax.

1
2
3
4. Itis assumed that the area would be backfilled to existing grade.
5
6
7

. Costs for Ecology oversight are not included in this estimate.
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TABLE F-5 Page 1 of 1
COST ESTIMATE FOR FORMER LOG YARD AREA CLEANUP ACTION ALTERNATIVE
EXISTING CLEAN SOIL CAP AND GROUNDWATER MONITORING
KAISER RI/FS REPORT
TACOMA, WASHINGTON

UNIT
ITEM QTY UNIT COST TOTAL COMMENTS
CAPITAL COSTS Note 1
Institutional Controls
Administrative costs to implement restrictive covenant 1 LS $ 10,000 $ 10,000
Work plan w/ procedures for future subsurface work 1 LS $ 5000 $ 5,000 Including health & safety, waste management, and cap repair procedures
Subtotal Capital Costs $ 15,000
MONITORING COSTS
Groundwater Monitoring
Long-Term Groundwater Monitoring Using discount factor of 5% for future costs.
Present value cost of annual monitoring, years 1, 2, 3,5 4 EA $ 9,000 $ 32,000 Monitoring 3 wells. Including planning, sampling, documentation, and reporting.
Present value of 5-yr monitoring, years 6-30 5 EA $ 9,000 $ 18,000 Monitoring 3 wells. Including planning, sampling, documentation, and reporting.
Monitoring Costs $ 50,000 Calculated for 30 years of maintenance using a discount factor of 5%.
Total 30-Year Present Worth Cost $ 70,000 Capital cost + present worth of maintenance costs, rounded to nearest $10,000.
Contingency 10% $ 10,000 Cost rounded to nearest $10,000.
Total 30-Year Present Worth Cost Including Contingency: $ 80,000

Notes:

1. Costs, where totaled, are rounded up to the nearest $1,000.

2. Potential costs associated with future subsurface property development work, cap excavation & repair, management of contaminated soil, etc. are not included in this estimate.
3. Costs for Ecology oversight are not included in this estimate.
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