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Section 1
Introduction

This report presents the results of a remedial investigation (RI) conducted for USG
Interiors (USG) at the property located at 925 River Road in Puyallup. The site
location is shown in Figure 1.

1.1 Agreed Order

This RI was performed to satisfy the requirements of Agreed Order DE 5489 (Order)
between the Washington Department of Ecology (Ecology) and USG. The effective
date of the Order is June 17, 2008. Section 7.1 of the Order requires USG to perform an
RI to determine the nature and extent of contamination present on the site in
accordance with Washington Administrative Code (WAC) 173-340-350 (7).

The RI was performed in accordance with the final RI Work Plan (CDM, 2008) dated
October 6, 2008 and approved by Ecology.

1.2 Site Location and Description

The USG Puyallup property (property) consists of 1.58 acres located adjacent to the
Puyallup River. The southern (paved) portion of the property was formerly occupied
by several buildings, but is currently vacant. The northern portion of the property is
unpaved and prone to seasonal overbank flooding of the Puyallup River. A paved
bike path runs along the top of the south bank of the Puyallup River.

Figure 2 shows the layout of property and adjacent properties, and the location of
investigation points. The Inter-County River Improvement Right-of-Way (ICRI-ROW
administered by Pierce County Public Works and Utilities) runs between the property
and the Puyallup River.

USG's property is bordered to the east and west by used car dealerships: Market Place
Auto and Bonney Lake Used Cars, respectively. River Road borders USG’s property
to the south. The extent of the exploration points shown on Figure 2 are referred to as
the “site” throughout this report, including portions of Bonney Lake Used Cars, the
ICRI-ROW, Market Place Auto in addition to all of USG’s property.

1.2.1 Climate

Puyallup’s marine type climate consists of cool and comparatively dry summers and
mild, wet, and cloudy winters. The warmest months are July and August, when the
high temperatures average around 78 degrees Fahrenheit (°F). The coldest month is
December, when the high averages around 45 °F and lows average 34 °F.

Puyallup gets around 40 inches of rain per year and averages 130 days of measurable
precipitation. On average, winter months are wetter than summer months. The
wettest month of the year is November, with an average rainfall of 8 inches.

11
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The predominant wind direction is from the west to southwest, with more variable
wind directions in the winter and spring.

1.2.2 Surface Water

The Puyallup River extends 54 miles, flowing in a northwest direction from its glacial
source on the southwestern slopes of Mt. Rainier and discharging into
Commencement Bay adjacent to the city of Tacoma. The river and its tributaries drain
an area of about 1,000 square miles in Pierce County and southern King County. The
portion of the river adjacent to the site and near the city of Puyallup, approximately 8
miles upstream from Commencement Bay, is characterized by water flows that
average 6,926 cubic feet per second (ft*/s) and range from 597 to 40,700 ft3/s; the
median discharge is just under 3,000 ft3/s (USGS, 2008). Three dams built in the early
to mid-1900s are located upstream of the site, and discharge at the reach of the river
adjacent to the site is largely controlled by their operation.

The site falls within the lower Puyallup River valley and the 500-year Lower Puyallup
floodplain as determined by the Federal Emergency Management Agency in 2007.
Recently, Pierce County commissioned a flood protection investigation of the Lower
Puyallup River extending from the mouth of the river to the Meridian Street Bridge in
Puyallup and upstream of the site. Levees run the entire length of both banks of the
river in this study area (TetraTech, 2008). Despite the flood control levees located
along the bank of the Puyallup River, occasional overbank flooding occurs during the
winter months.

Sediment conditions of the Lower Puyallup River were characterized as part of a
study commissioned by Pierce County (Tetra Tech, 2008). The study determined that
a wide range of particle sizes are found in the Puyallup River. Coarser substrates
(gravel and cobble) dominate the Puyallup River sediment upstream of its confluence
with the White River and finer material (sands, silts, and clays) dominantly occur
downstream of this confluence.

In the upper 3 miles of the study area, sediments collected from the river thalweg (the
central, deepest part of the channel) are characterized as consisting of both poorly
graded fine sand and poorly graded gravel (Tetra Tech, 2008). Most of the estimates
of suspended sediment load at the USGS City of Puyallup gauge range from 100 to
1,000 tons/day (Tetra Tech, 2008). The area of the Puyallup River adjacent to the site
is expected to have no or minimal sediment deposition (TetraTech, 2008).

1.2.3 Regional Geology

The site is located on the south bank of the lower Puyallup River within the Puyallup
valley. Soils in the Puyallup valley consist of alluvium associated with the Puyallup
River, underlain by glacial deposits of the Vashon glaciation. The Puyallup River
alluvial deposits are consistent with alluvial deposits found worldwide and consist of
three major types: overbank flood deposits, slack water deposits, and bar accretion
deposits. It is important to note that these depositional processes have been at work
since the end of the Vashon glaciation and are currently active.

1-2
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1.3 Site History

The following description of property and site history is based on CDM’s
interpretation of historical aerial photographs and information provided to Ecology
by USG. Historical aerial photographs (provided in Appendix A) were obtained from
the Washington Department of Transportation and Aero Metrics.

Exactly when commercial activity began at the property is not documented, but aerial
photographs show business-related activities on the property by 1961. What appears
to be a used car sales business occupied the southern portion of the property. The
northern portion of the site at that time contained junk cars. Site use appears to be
consistent throughout the remainder of the 1960s.

A February 1971 aerial photograph clearly shows fill being placed on the northern
portion of the site. The source of this fill is unknown. Aerial photographs taken in the
early to mid-1970s show that the northern portion of the property continued to be
used as a junk car lot following the filling of the property that occurred circa 1971.

Aerial photographs taken in 1979 show a fence around most the northern portion of
the property; the area inside the fence was filled with junk cars. This fence
arrangement is identical to that shown on an April 1982 topographic map of the
property. An aerial photograph dated August 1982 shows the northern portion of the
property still being used as a junk car lot, but there are noticeably fewer cars than
seen in the 1979 aerial photograph.

Sometime prior to 1971 through the early 1970s, industrial waste from USG’s Tacoma,
Washington plant was used to fill the site. Because exact dates of these activities are
not documented, their association with fill operations observed in the February 1971
aerial photograph cannot be determined.

It is known that from about 1959 to 1973, the USG Tacoma plant used ASARCO slag
as a raw material for mineral fiber production. In the early 1980s, USG became aware
of the association between ASARCO slag and arsenic contamination. Accordingly,
USG purchased the Puyallup property in October 1982 to facilitate its cleanup. That
same year, USG voluntarily approached Ecology to negotiate an administrative
process to govern the removal of industrial waste fill from the site.

Ecology subsequently issued Order DE 84-506, requiring USG to decontaminate the
site and conduct post-cleanup groundwater monitoring. The Order established an
arsenic cleanup standard for soil of 5 milligrams per liter (mg/L) by the EP Toxicity
(leaching) method.

Although detailed records have not been located, a March 1985 aerial photograph
indicates cleanup occurred in the spring of 1985. This photograph shows all of the
junk cars had been removed and the unpaved (northern) portion of the site appears to
have been graded. According to information submitted by USG to Ecology, 25,536
tons of industrial waste fill and underlying soil were removed from the site for off-site

1-3
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disposal. Of this total, approximately 3,500 tons of native soil was removed from the
northwest corner of the property because verification samples did not achieve the
cleanup standard. The cleanup standard was not attained in the overexcavation area
because caving conditions were encountered during excavation. An August 1985
aerial photograph shows that the site had undergone final grading.

With the exception of environmental monitoring, no activity has occurred on the
northern portion of the property since 1985. Used car sales occur intermittently on the
southern portion of the property. A fence currently separates the northern and
southern portions of the property.

1.4 Sources of Contamination

Arsenic concentrations in site soil and groundwater exceed Model Toxics Control Act
(MTCA) cleanup levels. This arsenic originated from fill derived from industrial
waste from the USG mineral fiber insulation manufacturing plant in Tacoma. The
Tacoma plant used ASARCO slag as a manufacturing feedstock.

USG conducted cleanup in 1985 to excavate and remove the fill from the site.
Sampling data associated with that cleanup indicated that residual arsenic remained
in soil and groundwater at the site.

1.5 Remedial Investigation Objectives
The RI is being implemented to:

m  Characterize the extent of arsenic contamination in soil, groundwater, and
sediment.

m  Characterize the potential contaminant migration pathway of arsenic in soil and
groundwater to the Puyallup River.

m  Gather additional environmental data affecting arsenic fate and transport to help
select a cleanup action that will meet MTCA requirements.

1-4
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Field Investigation

This section describes the RI field investigation and methods. Field work included
site preparation, underground utility location, soil investigation, groundwater
investigation, sediment investigation, and site survey. The scope of work for the RI
field investigation is described in the RI Work Plan (CDM, 2008) and the RI Work Plan
Addendum (CDM, 2010). The work was completed over 16 days in October and
November 2009 and over 8 days in August and October 2010.

2.1 Site Preparation

Brush was cleared from the site by CDM’s subcontractor —the WAKA Group —on
October 9, 2009 to ensure access to boring, groundwater monitoring well, and surface
soil sample locations. A Bobcat equipped with heavy brush-cutting equipment was
used to clear brush from the investigation area. The planned boring, groundwater
monitoring wells, and surface soil sample locations were determined and marked in
the field by CDM employees on October 6 and 9, 2009, and on August 11 and October
13, 2010.

Utilities Underground Location Center (UULC) was notified 3 days prior to drilling,
as required by state law. The entire site was cleared for possible underground utility
conflicts at boring locations.

2.2 Soil Investigation

The soil investigation included collecting surface and subsurface soil samples and
analyzing them for total arsenic by field portable x-ray fluorescence (XRF) and
laboratory methods. The purpose of this investigation was to delineate the lateral and
vertical extent of arsenic in soil. The soil investigation was completed between
October 12 and 15, 2009 and between August 17 and October 26, 2010.

2.2.1 Surface Soil Sampling

CDM collected 45 surface soil samples arrayed on a roughly 50-foot offset grid to
characterize arsenic concentrations in surface soil. Where applicable, vegetation was
cleared at the sample location and soil samples were collected from the ground
surface. Alternately, when asphalt was present at the ground surface, soil samples
were collected directly from the top of soil cores from drilling. Upon collection, soil
samples were placed directly in plastic XRF measurement cups and/or 4-ounce glass
jars. Soil was collected either by hand with a new pair of nitrile gloves or with a
decontaminated stainless steel spoon. Figure 2 shows the locations of surface soil
samples.

The soil in the XRF measurement cup was used for field XRF analysis of total arsenic
and the sample in the 4-ounce jar was retained for potential analysis of arsenic at the
off-site analytical laboratory. The samples were labeled and placed in a cooler on ice
and transported to the laboratory under chain-of-custody protocol.

2-1
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2.2.2 Subsurface Sampling

CDM's subcontractor — Environmental Services Northwest (ESN) of Tacoma —
advanced 26 soil borings arrayed on a roughly 100-foot offset grid to depths ranging
from 16 to 68 feet below ground surface (bgs). The borings were completed using
direct push technology (DPT) methods. A CDM geologist supervised the DPT
operations, collected samples, and classified the soil. The purpose of the borings was
to characterize the geology of the site and lateral and vertical distribution of arsenic in
soil. Figure 2 shows the soil boring locations.

The borings were advanced using truck-mounted DPT equipment. The soil samples
were collected continuously using a 4-foot-long, 1.5-inch inside diameter sampler
fitted with acetate liners. The sampler was attached to the end of DPT drive rods and
pneumatically driven into the ground. After each sampler drive, the acetate liners
were removed from the sampler and split open to examine the soil and collect soil
samples.

Soil types were classified according to the Unified Soil Classification System (USCS)
and samples were inspected for evidence of vitreous slag material or other
contamination. Soil descriptions were recorded on boring logs, which are provided in
Appendix B. The DPT sampler and rods were decontaminated between each sample
drive using a three-bucket Alconox wash and distilled water rinse.

At each boring drilled in 2009, soil samples were collected at approximate 2-foot
depth intervals from the ground surface to approximately 16 feet bgs for field XRF
analysis of arsenic. In 2010, soil samples were collected at approximate 2-foot
intervals from the ground surface to a depth at which XRF results were less than 20
parts-per-million (ppm) total arsenic. The soil was collected from soil cores and
placed directly into plastic XRF measurement cups and/or 4-ounce glass jars. The soil
in the XRF measurement cup was used for field XRF analysis of total arsenic and the
sample in the 4-ounce jar, where collected, was retained for potential analysis at the
off-site analytical laboratory. The samples were labeled and placed in a cooler on ice
and transported to the laboratory under chain-of-custody protocol.

In 2009, three of the borings — designated A4, C4, and E4 —were extended to depths of
up to 68 feet bgs to stratigraphic control at the site. Soil samples deeper than 16 feet
bgs at these borings were only collected for geologic characterization. During the 2010
field investigation, seven borings that had been drilled in 2009- B5, C3, C4, Cé6, C8, D3
and E2 -were extended up to 36 feet bgs to characterize deeper arsenic contamination.
The borings drilled in 2010 were appended with the letter D (i.e. B5D) to differentiate
them from borings drilled in 2009.

Following sampling, the DPT borings were abandoned at each location by backfilling
with bentonite.

2-2
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2.2.3 Field XRF Analysis

Arsenic concentrations in the soil samples were measured in the field using an
Innova-X Alpha Series XRF following EPA Method 6200. CDM’s Work Plan (CDM,
2008) provides a detailed description of the XRF sample preparation and analysis
procedures followed during the RI

Each soil sample was analyzed by covering the XRF sample cup with a Mylar
covering, placing the sample cup directly below the XRF projector, and then scanning
the sample for a 90-second interval. The displayed arsenic concentration was
recorded on an XRF Test Result form.

2.3 Groundwater Investigation

The groundwater investigation included installing monitoring wells, collecting
groundwater samples at new and existing monitoring wells, and measuring the depth
to groundwater at each of the monitoring wells. Each of these procedures is described
in detail below.

2.3.1 Monitoring Well Installation

Six new groundwater monitoring wells were installed in 2009 and four new wells
were installed in 2010 at locations shown on Figure 2. All new monitoring wells were
screened near the water table except MW4D and MW6D, which were screened in a
deeper gravel unit within the aquifer (Unit B). The purpose of the shallow monitoring
wells was to evaluate the extent of arsenic dissolved in groundwater and determine
groundwater flow direction and hydraulic gradient. The purpose of the deeper
monitoring wells (MW4D and MW6D) was to evaluate the vertical extent of arsenic
groundwater downgradient of the P3 well cluster at the far northwest corner of the
property. The monitoring well screen intervals were determined after interpreting the
geologic information gathered from the DPT stratigraphic control borings — A4, C4,
and E4.

ESN drilled and installed MW7S using truck-mounted DPT equipment. Soil samples
were collected continuously using a 4-foot-long, 1.5-inch inside diameter sampler
fitted with acetate liners. The sampler was attached to the end of DPT drive rods and
pneumatically driven into the ground. After each sampler drive, the acetate liners
were removed from the sampler and split open to examine the soil and collect soil
samples. The DPT sampler and rods were decontaminated between each sample drive
using a three-bucket Alconox wash and distilled water rinse.

Another CDM subcontractor — Boart Longyear of Fife, Washington —drilled and
installed all other monitoring wells using a Model DB320 track-mounted sonic drill
rig equipped with 6-inch outside diameter, 4-1/4-inch inside diameter drilling rods.
The sonic drilling method consists of advancing a steel drill pipe into the ground by
applying a high-frequency vibration to the top of the drill pipe. Down pressure and
rotation are also used to advance the drill pipe. As the drill pipe is advanced, a core of
soil enters a 4-inch outside diameter core barrel. After recovery, the sample rod is

2-3
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vibrated to discharge the soil into a tubular plastic bag and the sample recovery is
measured. A steam cleaner was used to decontaminate the drill rod between
monitoring well locations.

Geologic conditions encountered during drilling were characterized primarily by
collecting and logging continuous soil samples in general accordance with the USCS.
Soil descriptions were recorded on boring logs, which are included in Appendix B.
Soil samples were placed directly into plastic XRF measurement cups and/or 4 ounce
glass jars for subsequent XRF analysis.

Monitoring well construction details are summarized in Table 1 and shown
graphically on the well construction logs included in Appendix B. MW7S was
constructed by ESN using 1-inch-diameter, Schedule 40 PVC flush-threaded pipe and
a pre-packed well screen. All other monitoring wells were constructed using 2-inch-
diameter, Schedule 40 PVC flush-threaded pipe and pre-packed well screens,
constructed by Boart Longyear.

The pre-packed well screen installed in MW7S was 10 feet long, with 0.010-inch-
diameter milled slots on the inner, 1-inch-diameter PVC pipe and the outer, 2-inch
diameter PVC pipe. The pre-packed well screens installed on all other wells were 5
feet long, with 0.010-inch-diameter milled slots on the inner, 2-inch-diameter PVC
pipe and the outer, 4-inch-diameter PVC pipe. The annulus between the inner and
outer pipes was filled with #10-20 Colorado Silica Sand filter pack. The filter pack
also consisted of #10-20 Colorado Silica Sand and was placed in the annular spaced
between the pre-packed well screen and the borehole walls. The filter pack was
extended approximately 2 feet above the top of the well screen.

A hydraulic seal constructed of hydrated bentonite chips was placed through the drill
pipe from the top of the filter pack to within 2 feet of ground surface. The top of the
annular space was sealed with concrete. Wells drilled in 2009 were completed in
aboveground lockable steel-cased monuments protected by steel bollards, while wells
drilled in 2010 were completed in steel, 8 inch diameter flush mount monuments.

The new monitoring wells were developed prior to sampling by a combination of
surging with a steel bailer or submersible pump, bailing and steady pumping. Field
parameters (conductivity, pH, turbidity, and temperature) were measured at regular
intervals during pumping and recorded on a well development log. Once field
parameters had stabilized and acceptable turbidity measurements were achieved
(generally < 10 nephelometric turbidity units [NTU] for three consecutive readings),
the submersible pump was set to shallower depth and the process repeated. Well
development was considered complete after the entire monitoring well screen length
had been developed by pumping. Well development water was contained in 55-
gallon drumes.
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2.3.2 Groundwater Level Measurements

On November 10, 2009, CDM performed a comprehensive groundwater level
monitoring round on all existing monitoring wells and wells installed in 2009.
Subsequently, on October 20, 2010, CDM performed another groundwater level
monitoring round on all monitoring wells installed in 2010. Depth to groundwater
was measured using a SINCO water level meter that was decontaminated between
wells. Depth to groundwater measurements are summarized in Table 2.

2.3.3 Groundwater Sampling

Groundwater monitoring wells were purged and sampled using a peristaltic pump
and low-flow sampling methods. Discharge from the peristaltic pump was directed
into the flow-through cell. A YSI Model 556 water quality meter was used to measure
temperature, conductivity, pH, dissolved oxygen, oxidation/reduction potential
(ORP), and turbidity at the flow-through cell. A Lamotte 2020 turbidity meter was
also used to monitor turbidity.

The instruments were calibrated against standards for each field parameter each day
of sampling. The peristaltic pump controller was set to a purge rate of about 0.5 liter
per minute and drawdown was generally limited to less than 0.3 foot. Water levels
and field parameters were monitored at regular intervals and recorded on a
groundwater sampling record. Copies of the groundwater sampling records are
included in Appendix C. Purging was continued until the field parameters had
stabilized for at least three consecutive readings within the following limits:

£ 0.1 unit for pH

+ 5 percent for conductivity

+ 20 millivolts for ORP

+10% for dissolved oxygen

<10 NTU for turbidity

The final stabilized parameters are listed in Table 3.

Groundwater samples were collected immediately after parameters stabilized and all
indicator parameter readings were recorded. The flow cell was disconnected and
sample containers were filled directly with discharge from the sampling pump.

Sample containers, preservatives, and holding times are described in CDM’s Work
Plan (CDM, 2008).

24 Sediment Investigation

The sediment investigation consisted of two phases:

m  Phase 1 - Refining the conceptual site model (CSM) and a bathymetric survey of
the Puyallup River adjacent to the site. The CSM is a geologic cross section
showing the site, shallow aquifer, and the Puyallup River.
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m  Phase 2 - Collecting soil/sediment samples from the bank of the Puyallup River
and analyzing them for arsenic.

Phase 1 included preparing a north-south trending geologic cross section across the
site extending to the Puyallup River. The geologic cross section (A-A’) is shown in
Figure 3. The geologic cross section and known groundwater flow direction were
used to determine the area of groundwater discharge to the Puyallup River.

A bathymetric survey of the Puyallup River and bank adjacent to the site was
conducted to refine the geologic cross section. The Phase 2 sediment samples were
collected at locations within the groundwater discharge zone at the same elevations
where high concentrations of arsenic were detected in groundwater at the far
northwest corner of the property (e.g., monitoring well P3-1).

2.4.1 Bathymetric Survey

The bathymetric survey was completed on November 20 and 23, 2009. The survey
was completed by CDM’s subcontracted surveyor, WH Pacific. WH Pacific used a
TCRA total station to establish the bathymetry and topography of the Puyallup River
and adjacent bank. Horizontal coordinates were referenced to the North American
Datum (NAD) 83/91, South Washington Zone. Vertical coordinates were referenced
to North American Vertical Datum (NAVD) 88. The elevation contours are shown in
Figure 2 and the survey plan included in Appendix D.

2.4.2 Sediment Sample Collection

Four sediment samples (SED1, SED2, SED3, and SED4) were collected on November
12, 2009. Another five sediment samples (SED5, SED6, SED8 and SED9) were collected
on August 19, 2010. Sample locations are shown on Figure 2. Samples SED1 through
SED4 were collected from the river bank or river bottom at a depth of 2.5 feet below
the surface of the Puyallup River. This depth was selected to correspond to the upper
portion of the groundwater discharge zone, where the highest concentrations of
arsenic were detected in groundwater at the P3 and P2 well clusters. Samples SED5
through SED9 were collected from the river bank or river bottom at varying depths.
These sample locations were selected to further characterize arsenic concentrations on
the bank and into the Puyallup River.

The samples were collected using either a 3-inch outside diameter AMS drive sampler
equipped with a slide hammer or a PONAR-type grab sampler. The drive sampler
was driven approximately 3 inches into the river bank or river bottom at each location
and then retracted. The PONAR-type grab sampler was deployed from a boat and
lowered to the river bottom at each location and then withdrawn. Soil was then
transferred from the drive or PONAR-type sampler into a 4-ounce pre-cleaned glass
jar. The sampler was decontaminated at each new sample location using a three-
bucket Alconox and distilled water rinse. The 2009 samples were labeled and placed
in a cooler on ice and transported to the laboratory under chain-of-custody protocol
for analysis of total arsenic. Samples collected in 2010 were transferred into plastic
XRF measurement cups for field analysis.
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2.5 Land Survey

The location of each groundwater monitoring well, soil boring, surface soil sample,
and sediment sample completed or collected during the RI was surveyed by WH
Pacific over 5 days on November 20, November 23, December 7, 2009 and August 19
and November 17, 2010. The existing monitoring wells —RRS, RRN, P1-1, P2-1, P2-2,
P2-3, P3-1, P3-2, and P3-3 —were also surveyed. A copy of the survey plan is included
in Appendix D.

The northing and easting of the boring and the ground surface elevation were
surveyed at each soil boring or surface sample location. At each sediment sample
location collected with the drive sampler, the northing and easting of the rebar sample
marker, the elevation of the rebar marker, and the elevation of current Puyallup River
water surface were surveyed. At each sediment sample location collected with the
PONAR-type sampler, the northing, easting and the elevation of a survey prism held
above the water at each sample location was surveyed. At each monitoring well, the
northing and easting of the well, the elevation of the top of the PVC well casing, and
the elevation of ground surface adjacent to the well were surveyed. The locations of
the paved bike path and south river bank topography were also surveyed.

Horizontal coordinates were referenced to NAD 83/91, South Washington Zone.
Vertical coordinates were referenced to NAVD 88.

2.6 Investigation-Derived Waste

Soil derived from DPT borings and monitoring well installation was placed in six 55-
gallon drums. Well development and purge water was placed in nine 55-gallon
drums and decontamination water was placed in four 55-gallon drums. IDW was
profiled and disposed off-site.

2.7 Deviations from the Sampling and Analysis Plan

This section summarizes deviations from the Work Plan (CDM, 2008) and Work Plan
Addendum (CDM, 2010) that occurred during the RI. These deviations, described
below, have not affected the objectives of the RI.

m  Soil borings F1 and F2 and groundwater monitoring wells MW3 and MW5 were
located south of their planned locations due to a berm. CDM could not access the
planned locations from the bike path, nor did we have permission to level the
intervening berm on the ICRI-ROW with a bulldozer.

m  Due to equipment availability, sonic drilling rather than hollow-stem auger drilling
methods were used to install the groundwater monitoring wells.

m  Pre-packed well screens were used for the groundwater monitoring wells.
Traditional slotted well screens and filter packs were proposed in the Work Plan.
The pre-packed well screens were used to reduce well development time and costs.

2-7

Q:\11000-19999\19921-USG\74559-Puyallup\USG Puyallup Rl Report 6-13-2011.doc



Section 2
Field Investigation

m A surge block and bailer were not used in well development. Instead, the wells

were developed with a submersible pump and/or stainless steel bailer using
bailing, overpumping and surging methods.

CDM 2-8
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The following subsections describe the geology and hydrogeology of the site based on
our Rl field investigation. Section 4 provides the analytical results for soil,
groundwater, and sediment samples collected during this investigation.

3.1 Site Geology

Based on our RI field investigation, the site geology is summarized in geologic cross
section A-A” as shown in Figure 3. Soils consist of fill underlain by native alluvial
deposits associated with the Puyallup River.

The fill includes backfill material associated with the former remedial excavation and
fill associated with early site development, likely prior to commercial use of the site.
The fill extends to depths ranging from 2 to 16 feet bgs and soil types include poorly
graded sand with silt and gravel (SP-SM), poorly graded sand with gravel (SP), and
poorly graded gravel (GP). Traces of man-made debris are present within the fill
(paper, wood, plastic, metal, brick, and concrete fragments).

The fill is differentiated from alluvium by the presence of man-made debris and
angular to subangular gravel. Minor quantities of recently deposited overbank flood
deposits (poorly graded sand and silt) overly fill in the northern portion of the site.
This material was deposited during flood events that occurred after the remedial
excavation was completed in 1985.

As shown in Figure 3, alluvium underlies the site to the total depth explored. The
alluvium is subdivided into four units based on depositional environment, including;:

m  Unit A - Overbank and point bar deposits
m  Unit B - Channel and point bar deposits

m  Unit C - Slack water deposits

m  Unit D - Overbank deposits

These units are described below.

Unit A - Overbank and Point Bar Deposits

This unit extends from the ground surface, or bottom of fill, to an approximate depth
of 40 feet bgs. Unit A includes interlayered, fine-grained, poorly graded sand (SP)
and well graded sand (SW) with minor clay (CL) interbeds up to 6 inches in thickness.
The soils were deposited by the Puyallup River and are exposed in the banks and bed
of the river.
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Unit B - Channel and Point Bar Deposits

This unit consists of gravel (GP, GW, and GW-GM), which represents higher energy
deposition in an active river channel. The unit is less than 5 feet thick and underlies
Unit B at a depth of approximately 40 feet bgs.

Unit C - Slack Water Deposits

Unit C consists of a sequence of silty sand (SM) containing wood fragments and
organic matter. The presence of increased silt and organic matter indicates deposition
in a lower energy slack water environment. The unit is approximately 15 feet thick
and extends to total depths ranging from 54 to 61 feet bgs.

Unit D - Overbank Deposits

Unit D consists of dense, fine-grained silty sand (SM) and poorly graded sand with
silt (SP-SM). The soil contains minor sub-horizontal laminations. The fine-grained
sand and higher silt content indicate deposition in a lower energy environment such
as overbank deposits distal to an active river channel. Unit D underlies Unit C and the
total depth is not known.

3.2 Site Hydrogeology

Based on the results of our field investigation, groundwater occurs under unconfined
conditions at the site. The sands and gravels of Units A and B form the primary
aquifer at the site and the lower permeability soils of Units C and D may act as a local
aquitard, limiting downward vertical flow. During RI drilling, groundwater was first
encountered at depths ranging from 10 to 18 feet bgs. Groundwater levels measured
at each of the off-site monitoring wells are listed in Table 2.

The hydraulic conductivity of the shallow aquifer (Unit A) ranges from 80 to 120
feet/day, based on an estimate using the Hazen (1911) method and the grain size
distribution results for a representative soil sample collected from the shallow aquifer.
A copy of the calculations is included in Appendix E and the grain size distribution
results are included in Appendix F.

Based on the November 10, 2009 depth to groundwater measurements, a
groundwater elevation contour map for the shallow aquifer is shown on Figure 4. The
groundwater elevation contours were determined using mathematical interpolation
between the shallow aquifer monitoring wells and professional judgment. The
groundwater elevation contours indicate a groundwater flow direction toward the
north. The horizontal hydraulic gradient ranges from 0.006 foot/foot in the south and
central part of the site (between monitoring wells RRN and P3-1) shallowing to
approximately 0.004 foot/foot in the northern part of the site between well P3-1 and
the bank of the Puyallup River.

The vertical hydraulic gradient was calculated at the P2-1 to P2-3, P3-1 to P3-3, MW4S
to MW4D and MW6S to MW6D well clusters. The vertical gradients were calculated
by dividing the head differential between the shallow and deeper well by the vertical
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distance between screen midpoints. The results of the vertical hydraulic gradient
calculations are summarized in Table 4.

The results indicate an upward vertical hydraulic gradient of 0.005 foot/foot between
wells MW4S and MW4D and 0.0006 foot/foot between MW6S and MW6D, indicating
upward groundwater flow from the deeper portion of the aquifer (Unit B) toward the
shallow portion of the aquifer near the discharge point at the Puyallup River. A slight
downward vertical gradient in the uppermost portion of the aquifer (Unit A) was
calculated at the P2-1 and P3-1 well clusters.

The average linear velocity (seepage velocity) of groundwater flow in the shallow
aquifer is estimated to range from 1 to 2 feet/day based on the range of hydraulic
conductivities and horizontal hydraulic gradients determined for the site. An
effective porosity of 0.32 was assumed for the velocity measurement. A copy of the
velocity calculations is included in Appendix E.
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The following subsections describe the analytical results for soil, groundwater, and
sediment samples collected during this investigation.

4.1 Soil Results

4.1.1 Arsenic in Soil

Thirty of the soil samples collected during the RI soil investigation were selected for
laboratory analysis of total arsenic to confirm field XRF arsenic results. The samples
were analyzed for total arsenic by EPA Method 6010B at Analytical Resources Inc.’s
(ARI) Tukwila, Washington laboratory. The analytical laboratory results are included
in Appendix F.

The samples submitted for laboratory analysis were selected to represent the
complete range of arsenic values measured in the field by XRF. The comparability of
field XRF to laboratory analyzed results evaluated following EPA guidance for field-
portable XRF analysis of soil and sediment samples (EPA, 1998). Results of the
evaluation are provided in Appendix G. The results indicate a high degree of
comparability between the XRF and analytical laboratory data and support the use of
the XRF data as definitive level data.

Correlation between the XRF and confirmatory laboratory data was defined by the
trendline of the logio plot of laboratory results (y-axis) versus XRF results (x-axis),
yielding the following equation:

Logio (Laboratory Result) = 0.925*(XRF Result) + 0.165

XREF results for those samples not analyzed by the analytical laboratory were
corrected using the above equation. The corrected arsenic results are presented in
Table 5.

Isocontour maps were prepared to show the extent of arsenic in soil at the site. The
maps were generated using computer software and krieging methods. Figure 5 shows
an isocontour map of arsenic at the ground surface. Figure 6 through 23 provide
isocontours for arsenic in soil at elevations 32 to 30, 30 to 28, 28 to 26, 26 to 24, 24 to 22,
22 t0 20, 20 to 18, 18 to 16 feet, 16 to 14 feet, 14 to 12 feet, 12 to 10 feet, 10 to 8 feet, 8 to
6 feet, 6 to 4 feet, 4 to 2 feet, 2 to O feet, 0 to -2 feet, and -2 to -4 feet, respectively.

How arsenic concentrations change with depth offers insight into the extent of USG’s
1985 remedial action. As described in the RI Work Plan (CDM, 2008), USG removed
all of the industrial waste fill and approximately 3,500 tons of underlying soil. The
native soil was excavated because verification samples collected after removal of the
fill did not achieve the cleanup standard. Soil overexcavation was reportedly
concentrated in the northwest portion of USG'’s property, in the vicinity of the P3 well
cluster.

41
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Arsenic data shown in the isocontour plots show the effects of the historical remedial
action. Arsenic concentrations are generally low —typically <20 milligrams per
kilogram (mg/kg) —across the site at ground surface and in vicinity of the P3 well
cluster at the 32 to 30 and 30 to 28 foot elevation intervals (Figures 5, 6 and 7). This
likely represents low arsenic concentrations in fill imported and placed over a broad
area after the remedial action, and recent (post-1985) deposition from overbank
flooding. Between elevations 28 to 26 (Figure 8), arsenic concentrations are lower in
the vicinity of the P3 well cluster than they are to the southwest. A similar picture
emerges between elevations 26 to 24 (Figure 9), where arsenic concentrations are
higher to the west and southwest than they are at the P3 well cluster.

Arsenic isocontours change dramatically in the 24 to 22 foot and 22 to 20 foot
elevation intervals (Figure 10 and 11), where the highest arsenic concentrations are
near the P3 well cluster. These data indicate that soil overexcavation in 1985 was
focused on the northwest corner of property and that overexcavation reached
approximately 8 to 10 feet below the current grade at its deepest.

Also note that the arsenic concentrations shown in Figure 12 (elevations 20 to 18 feet),
through Figure 23 (elevations -2 to -4 feet) are from saturated soil samples collected
below the water table. The shift of arsenic soil concentrations to the north of the P3
well cluster shown in Figure 12 likely represents transport by groundwater. Also note
that the soil sample with the highest arsenic concentration (D3 at 12" bgs) is below the
water table.

The two phases of RI field work fully characterized the vertical and lateral extent of
contamination with two minor exceptions:

AA-0: Several exceedences of MTCA Method A arsenic cleanup level. CDM
was unable to drill a boring to the west of AA-0 because the City of Puyallup
would not allow access.

F1 and A2: These borings were drilled to a depth of 16 feet bgs during the first
phase of the investigation. Arsenic concentrations in the bottom sample exceed
MTCA Method A cleanup level. Deep borings were not drilled at these
locations during the second phase of investigation due to an oversight.

4.1.2 Grain Size Distribution Analysis

To confirm the soil classifications assigned by the field geologist, selected soil samples
were submitted for grain size distribution analysis in CDM’s geotechnical laboratory
in Bellevue, Washington. Four samples were selected for analysis from the
representative soil types encountered in boring A-4. Results of the grain size
distribution analysis are included in Appendix F and incorporated into the soil
description for the A-4 boring log, included in Appendix B.
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4.2 Groundwater Results

Groundwater samples were analyzed for arsenic and selected geochemical indicator
parameters to evaluate fate and transport of arsenic in groundwater at the site. The
analytical results for groundwater are provided in Table 6.

An isoconcentration maps of dissolved total arsenic, arsenic (+3), arsenic (+5),
dissolved iron, total organic carbon, and ORP in groundwater are shown in
Figures 24 though 29. Arsenic fate and transport is analyzed in Section 6.

4.3 Sediment Results

Four of the samples collected from the south bank of the Puyallup River were
analyzed for total arsenic by ARI. The other five samples collected from the river were
analyzed for total arsenic by XRF. The results are shown on Figure 30 and
summarized in Table 5. Complete analytical reports are included in Appendix F.
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5.1 Quality Assurance/Quality Control (QA/QC)
Procedures

The following subsections discuss CDM's evaluation of RI quality control data.

5.1.1 Equipment Decontamination

Small sampling equipment —including the down-hole DPT tooling, groundwater
pumps, sampling spoons, driver samplers, and water quality meters —were
decontaminated between sample locations to prevent cross-contamination.
Decontamination of small sampling equipment consisted of washing the equipment
with a brush in Alconox detergent solution followed by a double rinse with tap water
and distilled water to remove soil and detergent. Large equipment such as the sonic
drill rig drill pipe was decontaminated between well locations using a steam cleaner.
All decontamination water was contained and stored in 55-gallon drums pending
waste profiling and disposal.

5.1.2 Equipment Calibration

The XRF analyzer was “standardized” using the supplied standardization clip which
contained a mixture of metallic elements, including arsenic, at the beginning of the
day and after each battery change. The measurement cup is placed in the XRF
analyzer and a direct reading measurement for arsenic made in accordance with EPA
Method 6200.

The XRF was shipped with two NIST standards reference materials (including 2704,
Buffalo River Sediment and 2709, San Joaquin Soil; and 2710 and 2711, Montana Soil)
containing certified amounts of metals in soil or sediment. These standards were used
for accuracy and performance checks of XRF analyses after each standardization,
during active sample analyses, and at the end of each working day according to EPA
Method 6200. The measured value for each check standard analyte was within +20
percent (%D) of the true value for the calibration verification check to be acceptable.

The YSI 556 water quality meter and the Lamotte 2020 turbidity meter were calibrated
at the beginning of each day of groundwater sampling following the manufacturer's
instructions and using the standards provided by the equipment supplier.

5.2 Field QA/QC Samples
5.2.1 Duplicate Samples

A minimum of one precision sample was run each day in accordance with EPA
Method 6200. Precision samples were collected by re-analyzing one sample seven
times with a relative standard deviation of less than 20 percent. One sample per day
was analyzed as a precision sample, and all results were within the 20 percent relative
standard deviation criteria.
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One duplicate groundwater sample was collected during the RI investigation. The
duplicate sample was collected at groundwater monitoring well MW3 and analyzed
for all analytes. Results for the analysis indicated the relative percent difference (RPD)
between the field sample (USGPuy-MW3-11/09) and duplicate sample (USGPuy-
MWO0-11/09) was less than 20 percent.

5.2.2 Blanks

The XRF was also shipped with a blank sample of "clean" quartz or silicon dioxide
matrix that is free of any analytes at concentrations above the established lower limit
of detection. These samples were analyzed once per every 20 samples, according to
EPA Method 6200, to monitor for cross-contamination and laboratory-induced
contaminants or interferences.

5.3 Laboratory QA/QC and Data Evaluation

Although formal validation was not performed on data generated during this project,
all laboratory analytical data were reviewed and evaluated to ensure they were usable
and met the project objectives. Laboratory data were reviewed for inclusion and
frequency of QC supporting information. Supporting QC documentation evaluated
for each analytical report included some or all of the following major elements:

m  Sample holding times

m  Method blanks

m  Matrix spike/matrix spike duplicate (MS/MSD) recoveries
s RPD between MS and MSD

m  Laboratory control sample (LCS) and continuous calibration control (CCV)
recoveries

m  Surrogate spike recoveries (organic analyses)
m Data assessment/data usability

The review included chemical data generated by ARI's laboratory, which is certified
through Washington State’s Environmental Laboratory Accreditation Program
(ELAP). The following subsections summarize laboratory QA /QC data evaluation
protocol associated with soil and groundwater sample analyses.

5.3.1 Sample Holding Times

The sample holding times for soil and groundwater analysis are documented in the
Work Plan (CDM, 2008). These holding times were met for all soil and groundwater
analyses.
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5.3.2 Laboratory Method Blanks

Method blanks were analyzed along with the project samples at a frequency of one
blank per analytical batch. An analytical batch is defined as a maximum of 20 samples
of similar matrix from one project that are analyzed together. The method blank is
processed through all procedures, materials, reagents, and labware used for sample
preparation and analysis.

Results from the method blank analyses are defined according to matrix type. No
concentrations of target analytes at concentrations greater than their respective
reporting limits were reported in any of the soil or aqueous method blanks.

5.3.3 Matrix Spike/Matrix Spike Duplicates

Sample matrix spikes are prepared by adding a known amount of the pure analyte to
the sample before extraction. Matrix spike duplicate samples are prepared from a
second aliquot of the sample analyzed as the matrix spike. MS and MSD results are
used to assess background and interferences that may have an effect on the sample
analyte.

Percent recoveries for MS and MSD were reported on a QC summary sheet, included
as part of the analytical report. The laboratory, in accordance with the method
requirements, established control limits for MS and MSD samples. Also included with
the QC summary sheets were calculated RPDs between the MS and MSD samples and
the required RPD control

Based on a review of the QC summary sheets, MS and MSD samples were analyzed
for each analytical method. All MS/MSD and RPD results were within the control
limits specified by the laboratory, with the following exceptions:

m  The arsenic and iron results for the matrix duplicate were flagged with an ‘L” for
samples USGPuy-3-1-11/09 and USGPuy-P-2-11/09. The ‘L’ flag indicates that the
RPD is invalid because the result was less than the detection limit.

m  The arsenic and iron results for the matrix spike were flagged with an ‘H’ for
samples USGPuy-MW2-11/09 and USGPuy-P2-2-11/09. The ‘H’ flag indicates
that the percent recovery of the spike is not applicable because the concentration
in the sample, relative to the spike amount, is too high.

m  The matrix duplicate sample for arsenic in sediment sample USGPuy-SED3-2.5-
11/09 exceeded the RPD control limit of £20 percent. The RPD was 56.4 percent.

5.3.4 Laboratory Control Samples

Laboratory control samples, also referred to as blank spikes, are prepared by spiking a
known amount of a pure analyte into a method blank, which is then carried along
with the samples through the entire sample preparation/analysis sequence. LCS
results are used to provide information on the accuracy of the analytical method and
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on the laboratory’s performance. Laboratory control samples were analyzed with all
soil gas samples.

The corresponding LCS recoveries were within acceptable control limits and
demonstrate acceptable accuracy. Based on a review of QC data for the soil gas
samples, no data warranted qualification and thus they can be used for the project’s
intended purposes.

5.3.5 Surrogate Recoveries

Laboratory performance on individual samples is established by means of spiking
procedures. All aqueous and soil gas samples analyzed for organic compounds were
spiked with surrogates just prior to sample extraction. All surrogate recoveries were
within acceptable control limits.

5.4 Overall Data Usability

Analytical reports and available QC data from the field investigation were reviewed
and evaluated to assess the overall quality and usability for soil and groundwater
samples. Based on this evaluation, no QC issues encountered were significant enough
to warrant analytical data qualification. All data were determined to be usable for the
intended project purposes without qualification.
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This section discusses the site conceptual model for arsenic at the Puyallup site. Text
and tables for this analysis are linked closely with the text and (with one exception)
are embedded in the text to enhance readability. The exception is Figure 31 which is
included in the Figures tab. Figure 31 shows arsenic concentrations for soil,
groundwater, and sediment plotted on a cross section line that goes through the
contaminant source area along the direction of groundwater flow.

6.1 Arsenic Geochemistry

Arsenic (As) occurs in two oxidation states in natural waters: +3 (arsenite) and +5
(arsenate). As(+5) exists predominantly as a negatively charged ion (anion) above a
pH of about 2. As(+5) is predominantly monovalent (charge of -1) over the pH range
of 2 to 7 (H2As0y), divalent from pH 7 to 11.5 (HAsO4?), and trivalent at pH values
above 11.5 (AsO4%), as shown in Figure 6-1.

Arsenic

pH

Figure 6-1 Arsenate speciation as a function of pH (alpha is the fraction of the total
dissolved arsenate consisting of the given species)

The aqueous arsenate and arsenite species distribution with Eh and pH are shown in
Figure 6-2.
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Figure 6-2 Eh-pH diagram for the system As-O-H at 25° C and 1 atm

As(+3) is predominantly a neutral species (H3AsO3?) below a pH of about 9. H>AsOs-
and HAsOs2 do not become important until the pH exceeds 9 su, which is higher than
observed in the vast majority of natural waters.

6.1.1 Arsenic Pure Phase Minerals

Pure phase arsenic minerals such as orpiment (As,Ss), realgar (AsS), and arsenopyrite
(FeAsS) occur mainly in ore deposits formed from hydrothermal fluids within the
earth's crust. A few pure phase arsenic minerals occur under low temperature and
low pressure conditions at the earth's surface, such as scorodite (FeAsO42H,O at low
pH) and arsenic sulfides (under reducing conditions). However, the vast majority of
pure phase arsenic minerals are too soluble to be present in soils that are in contact
with water.

6.1.2 Arsenic Solid-Solution Phases

Arsenic forms solid-solution phases with ferric hydroxide and iron hydroxysulfates
such as jarosite (HFe3(OH)s(SO4)2) and schwertmannite (FesOs(OH)sSO4) and with
amorphous silica. Arsenate, like silicate, has a tetrahedral form (a central atom
coordinated with four oxygen atoms), which may facilitate the incorporation of
arsenate into amorphous silica.

Amorphous phases such as ferric hydroxide or schwertmanite tend to substitute
hydroxide or sulfate for arsenate. A reaction to form an iron-arsenic solid-solution is
as follows:

Fe*s + xAsOy3 + (3-3x) OH- — [FeAsOys 2H,0[Fe(OH)] 1 (1)

Q:\11000-19999\19921-USG\74559-Puyallup\USG Puyallup Rl Report 6-13-2011.doc
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The amount of substitution of arsenic into ferric hydroxide is determined by the pH of
the solution (more arsenic substitution occurs at lower pH values) and the
concentration of arsenic in solution (higher arsenic concentrations result in more
substitution).

6.1.3 Arsenic Adsorption

Arsenic adsorbs to solid surfaces due partly to interactions between the negatively
charged ions and a positively charged surface. Therefore, arsenic adsorption tends to
be favored for solid materials that are positively charged. The surface charge of the
material depends on the type of solid, the pH of the water, and the concentration of
other anions in solution.

At low pH values, the water and mineral surfaces have higher concentrations of
hydronium ion (HsO*), which imparts a positive charge to the surface. As the pH
increases, the hydronium ion concentration decreases relative to the hydroxide ion
(OH) concentration in both the water and the solid materials within the water.

At a specific threshold pH value called the pH of the zero-point-of-charge (ZPC), the
surface charge transitions from positive to neutral to negative. Once the surface
charge becomes negative, adsorption of the negatively charged arsenate ions become
less prevalent. The pH of the ZPC is different for different materials, as shown in
Table 6-1.

Table 6-1 pH of the Zero-Point-of-Charge (pHZPC) for Various Minerals?

Material Formula pHzrc
Magnetite Fe;04 6.5
Goethite FeOOH 7.8
Hematite Fe;Os 6.7
Amorphous Ferric Fe(OH); 8.5
Hydroxide

Aluminum Hydroxide y-AIOOH 8.2
Aluminum Hydroxide A-Al(OH)3 5.0
Amorphous Silica SiO» 2.0
Manganese Dioxide 6-MnO» 2.8
Montmorillonite Clay Nap2Cap.1A1:514010(OH)2 *10 HO 2.5
Kaolinite Clay AlSi,05(0OH)4 4.6

a) Data from Stumm and Morgan (1981)

The materials with a higher pHzpc are able to maintain a positive charge at a higher
pH than for materials with a lower pHzpc. Of the materials listed in Table 6-1,
amorphous ferric hydroxide is the best anion adsorbent at higher pH values

(below 8.5).

Under typical Eh/pH conditions, As(+3) is a neutral ion and does not adsorb well to
negatively or positively charged surfaces. Therefore, As(+3) is roughly 4 to 10 times
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more mobile than As(+5) (Duel and Swoboda, 1972). In addition, As(+3) is about 60
times more toxic to humans than arsenate (Hounslow, 1980).

Arsenic has a strong affinity for iron phases and minerals. Strong correlations
between arsenic and iron have been found in soils (Woolsen et al., 1971; Duel and
Swoboda, 1972); in ores (Shnyukov, 1963); within ferrihydrite impurities in phosphate
pebbles (Stow, 1969); and in sediments impacted by arsenic-containing groundwaters
(Whiting, 1992).

The solid material properties not only control the degree to which arsenic is adsorbed
at a given pH, but also the amount of arsenic that can be adsorbed before the surface
of the solid becomes saturated. The process is described mathematically by the
Langmuir Isotherm, which is as follows:

C (solid) = KI*Am*C(soln)/ (1+KI*C(soln)) (2)
Where,
C(solid) = concentration of arsenic adsorbed to the solid phase (mg/kg)
C(soln) = concentration of arsenic dissolved in the solution phase (mg/L)
Am = maximum adsorption capacity of the solid (mg/kg)
Kl = Langmuir adsorption constant

Examples of Langmuir Adsorption Isotherms for three different solid materials are
illustrated in Figure 6-3.

80000

Fe(OH); Am=82412mgkg Kl =0.03 mgiL
20000 //( )s glkg g

60000

50000

40000

30000

20000

Concentration in Soil (mg/kg)

Montmorillonite Am =742 mg/kg Kl =20.2 mg/L

10000

0 Kaolinite Am = 539 mg/kg Kl =21.6 mg/L

0 10 20 30 40 50

Concentration in Solution (mg/L)

Figure 6-3 Langmuir Isotherms illustrating arsenate adsorption capacities of
Fe(OH)s(s), kaolinite, and montmorillonite at a pH of 5 su. Langmuir adsorption
constants (Kl and Am) are from Pierce and Moore (1982) for Fe(OH)3(s) and Frost
and Griffin (1977) for kaolinite and montmorillonite

As illustrated in Figure 6-3, the adsorption of arsenate can be understood by
imagining a “clean” soil or sediment that is subjected to waters with increasing
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arsenate concentrations (such as with the expansion of an arsenate-bearing
groundwater plume). As the solution arsenate concentrations increase, increasingly
greater amounts of arsenate can be “forced” onto the solid surface. The steep part of
the curve is where soils arsenate concentration increases rapidly. As the arsenate
concentrations on the soil continue to increase, a point is eventually reached where
the solid surfaces are completely saturated with arsenate and there is no more
capacity for additional arsenate adsorption.

No matter how high the dissolved arsenate concentrations become, the solid arsenate
concentration remains constant. The flat part of the curve describes the saturation
point of the solid. The Langmuir Am constant is the adsorption capacity and
determines the level of the flat portion of the curve, while the Kl constant determines
the rate at which Am is reached (the steepness of the initial segment of the curve).

Figure 6-3 shows that at pH 5 su, iron hydroxide has a much higher arsenate
adsorption capacity than montmorillonite or kaolinite clays. Theoretically, a sample of
ferric hydroxide could be analyzed, and the concentration of arsenic could be
compared to Am. If analysis of the solid shows that the arsenic concentration is
significantly higher than Am, then arsenate is likely controlled by coprecipitation
rather than adsorption.

In practice, soils and sediments are rarely composed of a single phase, but are instead
heterogeneous mixtures of different minerals with varying amounts of iron hydroxide
present. However, the affinity of arsenate for iron minerals such as iron hydroxide
can be used to evaluate the fate and transport of arsenate when exposed to soils of
varying iron contents.

In addition, pH has a significant effect on the adsorption capacity of arsenic, as shown
in Table 6-2.

Table 6-2 Adsorption Capacity of Arsenate and Arsenite vs. pH

Arsenite Adsorption

Arsenate Adsorption Capacity (mg/kg) Capacity (mg/kg)
pH Fe(OH)s (s)* Al(OH);3 (s)? Fe(OH)s (s)*
5 82,412 119,872 34,688
6 63,682 110,732 37,685
7 34,014 88,331 38,434
8 16,932 62,783 36,561
9 10,189 37,535 31,242
Pierce and Moore (1982)

1.
2. Anderson et al. (1976)

The pH dependence is due to the speciation of arsenic and the surface charge of the
solid at different pH values. Arsenate is a negatively charged ion (anion) at pH values
greater than about 2 (Figure 6-1), while the aluminum and iron hydroxides tend to be
positively charged. However, as the pH increases, the surfaces of the solids become
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less positive and the arsenate species become increasingly negative, resulting in fewer
adsorption sites. Arsenite, being a neutral species below pH 9 (Figure 6-2), is
relatively insensitive to changes in pH.

Phosphate competes with arsenate for adsorption sites, resulting in less arsenate
adsorption and greater mobility. Other ions such as chloride, sulfate, and nitrate have
little or no effect on arsenic adsorption at low concentrations.

6.1.4 Effect of Silica

Dissolved silica competes with arsenic for adsorption sites, and can affect both the
effectiveness and the adsorption capacity of adsorption media such as Sorb33. As the
pH of the solution increases (above about 8.5 su), two reactions occur: 1) the surface
charge of the media become negative, which tends to repel negatively charged arsenic
oxyanions, and 2) the dissolved silica species go from neutral species to
predominantly charged anions, which compete with arsenic for specific adsorption
sites (see Figure 6-4).

Silica
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Figure 6-4 Silica speciation as a function of pH (alpha is the fraction of the total
dissolved silica consisting of the given species)
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6.2 Arsenic Fate and Transport at the Puyallup Site

6.2.1 Arsenic Speciation

As discussed previously, the fate and transport of arsenic are strongly dependent on
the oxidation state and speciation of the ions. Arsenic speciation was determined both
by direct measurement and from the Eh and pH data.

6.2.1.1 Measured Values

During the November 2009 sampling round, arsenic (III) and total arsenic were
measured by the analytical laboratory, while arsenic (V) was obtained by difference.
Table 6-3 compares the results of the arsenic speciation analyses with the Eh and pH
data.

Table 6-3 Summary of Measured As(III) and As(V) Concentrations

As(Il) | As(V) | %As ORP

Well |(ug/L) |(ug/L) | () |pH | (mv) |Temp | Eh (v)
P1-1 - - - 6.3 -60.8 | 13.22 0.150
P2-1 1040 122 | 89.5% 6.33 -93.2 12.9 0.118
P2-2 1.8 063 | 741% 6.64 | -108.6 12.3 0.103
P2-3 - - - 641 | -120.9 | 12.26 0.091
P3-1 1.2 4640 | 0.03% 5.98 31| 13.38 0.242
P3-2 0.12 296 | 0.04% 5.87 471 | 13.09 0.258
P3-3 0.798 0431 | 64.9% 5.85 254 | 12.84 0.186
MW-1 40 371 | 91.5% 5.62 65.1 12.8 0.276
MW-2 93.5 1310 6.7% 6.08 364 | 12.61 0.248
MW-3 357 296 | 54.7% 521 15| 13.23 0.226
MW-4S 291 267 | 52.2% 5.09 -10.4 12.5 0.201
MW-

4D 149 7.87 | 95.0% 6.59 | -168.5| 12.33 0.043
MW-5 464 475 90.7% 6.01 | -1314 | 1259 0.080
MW-65 388 219 63.9% 717 | -102.3 | 13.20 0.109
MW-

6D 9.78 | 1.77 84.7 756 | -156.7 | 1253 0.055
MW-7 <0.96 | <095 | 50.3% 726 | -110.8 | 13.35 0.100
MW-8 51| 6.00 89.5% 7.24 -172 | 12.64 0.039
RRN - - - 5.73 123 | 13.72 0.333
RRS - - - 6.06 91.6 | 12.96 0.303

Eh with respect to the Standard Hydrogen Electrode (SHE) in
volts = (ORP in mv + (224 mv - Celsius temperature))/1000mv /v

The results indicate that, with the exception of wells P3-1 and P3-2, most of the arsenic
is in the reduced arsenite form.

6.2.1.2 Predictions from Eh and pH
The Eh and pH data presented in Table 6-3 were plotted on an Eh-pH diagram for
arsenic (see Figure 6-5). These results are inconsistent with the measured arsenic

CDM 6-7
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speciation in that the majority of the arsenic is in the more oxidized arsenate form
(H2As041). Wells MW-4S, MW-4D, and MW-5 are within the arsenite (H3AsOs?) field,
indicating that for these wells As (III) is the stable form of arsenic (Note that points
that lie directly on a field boundary contain 50 percent of each of the species on either
side of the line). The lack of agreement between the arsenic speciation and Eh-pH data
indicate that the system is not in redox equilibrium with respect to arsenic.

14

Eh (volts)

AsO;3
(aq)
H,AsO; (aq)
HAsO;2(aq)
_1 .O 1 1 1 1 1 1
0 2 4 6 8 10 12 14
pH

Figure 6-5 Arsenic Eh-pH diagram showing the site data (red diamonds)
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6.3 Arsenic Attenuation
6.3.1 Coprecipitation with Iron Phases

Aqueous arsenic concentrations are often controlled by coprecipitation with iron
oxyhydroxide phases. To determine if iron oxyhydroxides are forming at the site, the
Eh and pH data for the wells were plotted on an Eh-pH diagram for the iron/sulfur
system (see Figure 6-6). The fact that all of the points plot along the ferrous iron
(Fe*?)/ amorphous Fe(OH); boundary suggests that iron oxyhydroxide is forming
within the aquifer.

14
1.2 Fr -

~~~~~~~~~ - Total Iron Activity= 0.0005 M
10 [ S Total Sulfur Activity = 0.001 M

5 e N
e N o

0.4 Fe*2 (aq) + SO,2 (aq)

0.2

Eh (volts)

SO,-Green Rust(s)

_____________ Fe(OH),(s)

pH

Figure 6-6 Iron/Sulfur Eh-pH diagram showing the site data (blue diamonds). Total
iron = 28 mg/L

The diagram also indicates that the redox conditions are not sulfate-reducing, and
that sulfide minerals would not form within the aquifer except in microenvironments
adjacent to or within organic matter.

In order to more accurately address the iron chemistry of the system, PHREEQC
geochemical modeling was performed (Parkhurst and Appelo, 1999). PHREEQC is a
thermodynamic equilibrium program designed to model chemical speciation in
aqueous solutions, determine the saturation states of solutions with minerals and

6-9
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gases, and predict the results of various reactions, such as dissolution of minerals and
oxidation.

The modeling shows which phases or minerals are saturated (if any) for each well.
Generally, if a solution is at saturation with respect to a mineral, that mineral would
be expected to be present within the aquifer matrix in which the water is in contact.
Minerals which are undersaturated would dissolve when placed in contact with the
solution, while minerals that are supersaturated would eventually precipitate the
material (assuming the mineral forms at low temperature).

PHREEQC uses a term called the saturation index (SI) to quantify the degree of
saturation of a mineral. SI is defined as follows:

SI = Log (IAP/Ksp) 3)

Where IAP is the ion activity product and Ksp is the solubility product constant for
the phase in question.

For phases at saturation, IAP=Ksp and SI = 0. A negative SI indicates that the phase is
unsaturated (IAP<Ksp) while a positive SI (IAP>Ksp) indicates the phase is
supersaturated. In practice, a range of 0+0.5 SI units is considered saturated due to
uncertainties in analytical and thermodynamic data (Hem, 1971).

The results of the modeling are presented in Table 6-4.
Table 6-4 Results of PHREEQC Geochemical Modeling

Saturation Index
Lepidicrosite | Amorphous | Hydroxy-Green | Hydroxy-Green
Well (FeOOH) Fe(OH);3 Rust (Fe2(OH)s) | Rust (Fe3(OH)y)

P1-1 0.99 -0.52 3.45 10.41
P2-1 0.71 -0.80 341 10.61
pP2-2 0.98 -0.55 3.88 11.28
P2-3 -0.13 -1.65 211 8.83
P3-1 -1.40 -2.90 -2.55 0.79
P3-2 -1.26 -2.76 -2.43 0.88
P3-3 -0.39 -1.90 0.55 5.97
MW-1 -0.20 -1.71 -0.37 3.94
MW-2 0.07 -1.45 0.18 4.79
MW-3 -2.53 -4.03 -3.77 -0.53
MW-45 -3.40 -4.92 -4.98 -2.06
MW-4D -1.22 -2.75 0.54 6.8
MW-5 -0.95 -2.47 1.04 7.53
MW-65 2.65 1.14 6.62 15.07
MW-6D 3.05 1.53 7.93 17.29
MW-7 247 0.97 6.30 14.62
MW-8 2.05 0.54 6.51 15.45
RRN -0.39 -1.88 -1.84 1.21
RRS 0.05 1.46 0.75 2.93

Shading indicates phases at saturation according to the criteria of Hem (1971).

CDM 6-10
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The most important phases to consider when evaluating arsenic fate and transport are
the iron minerals, due to the high affinity of arsenic for iron-bearing phases. The
modeling indicates that the iron phases that are likely forming include lepidicrosite
and/or a mixed ferrous/ferric hydroxide mineral called “green rust”. The green rusts
form a continuum from pure ferrous hydroxide at one end to pure ferric hydroxide at
the other. In the model, only a few of the infinite variety of green rust compositions
were modeled. In cases where one composition is predicted to be oversaturated and
another undersaturated, the system may in fact be at saturation with respect to an
intermediate composition (i.e. wells P3-1, P3-2, RRN, and RRS).

6.3.2 Adsorption

In addition to coprecipitation with iron oxyhydroxides and green rusts, arsenic is also
likely adsorbing to the surfaces of iron-bearing minerals within the aquifer such as
magnetite, pyroxenes, amphiboles, and biotite.

Green rust has been shown to be an important sink for arsenic within zero-valent-iron
treatment walls (Su and Puls, 2004) and within iron rich reservoir sediments (Root et
al., 2007). Su and Puls (2004) also showed that arsenic (III) was oxidized to arsenic (V)
on the surface of the green rust. The authors also suggested that arsenic (V) was
adsorbed onto the surfaces of the green rust preferentially to arsenic (III).

The implication of the study for the Puyallup site is that attenuation of arsenic within
the aquifer begins with adsorption of arsenic (V), which results in the groundwater
system re-equilibrating by oxidizing some of the arsenic (III) to arsenic (V).

6.3.3 Total Organic Carbon, Dissolved Oxygen, and Redox
Potential

The Total Organic Carbon (TOC) and other data for comparison are presented in
Table 6-5.

Table 6-5 Comparison of Groundwater TOC, DO, Iron, Arsenic, and Eh Data

Total
Dissolved Dissolved Total
TOC1! Arsenic Oxygen Dissolved
Well (mg/L) Eh (v) (mg/L) (mg/L) Iron (mg/L)
P1-1 4.35 0.150 0.002 0.47 17.0
P2-1 8.07 0.118 0.900 1.55 26.2
P2-2 5.48 0.103 <0.002 1.32 9.54
P2-3 5.46 0.091 <0.002 0.52 5.86
P3-1 717 0.242 6.100 0.35 <0.05
P3-2 241 0.258 0.420 0.50 <0.05
P3-3 3.00 0.186 0.002 0.47 3.50
MW-1 2.26 0.276 0.044 1.22 0.76
MW-2 3.66 0.248 0.210 0.56 0.21
MW-3 248 0.226 0.710 0.51 0.43
MW-4S 2.53 0.201 0.650 047 035
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Table 6-5 Comparison of Groundwater TOC, DO, Iron, Arsenic, and Eh Data

(cont)
Total
Dissolved Dissolved Total
TOC1 Arsenic Oxygen Dissolved
Well (mg/L) Eh (v) (mg/L) (mg/L) Iron (mg/L)
MW-4D 5.15 0.043 0.033 0.35 0.92
MW-5 5.19 0.080 0.430 0.36 20.3
MW-65 2.99 0.109 0.700 0.76 9.79
MW-6D 4.30 0.055 0.016 0.69 14.3
MW-7 3.12 0.100 0.001 0.76 0.076
MW-8 4.34 0.039 0.076 0.99 21.6
RRN 2.21 0.333 <0.001 2.55 <0.05
RRS 2.15 0.303 0.001 0.93 <0.05

The DOC concentrations do not appear to correlate (either positively or negatively)
with ORP, total dissolved As, or DO, indicating that the system is not in equilibrium.
For a system in complete equilibrium, the TOC would consume the DO in the water
and the ORP would decrease. At equilibrium, TOC would also reduce As(V) to As(II)
and dissolve iron minerals (both by reducing ferric iron to ferrous and by forming
aqueous complexes with iron), which would tend to increase total dissolved arsenic
concentrations. There is a rough correlation between TOC and total arsenic, although
the highest TOC does not correspond to the highest total dissolved arsenic. The
correlation between Eh and dissolved iron is better, with Eh values in excess of 0.2
volts resulting in dissolved iron concentrations of less than 1 mg/L, and Eh values of
less than 0.2 volts resulting in dissolved iron concentrations of greater than 1 mg/L.

The general lack of equilibrium with respect to redox, DO, TOC, arsenic, and iron is
likely the result of a redox gradient in which more oxidizing infiltration water mixes
with more reducing groundwaters. At favorable locations along the gradient, iron
oxidizes or partially oxidizes to form ferric oxyhydroxides or green rusts,
respectively. The formation of these phases is the most likely control on dissolved
arsenic concentrations.

6.3.4 Arsenic Transport Velocity at the Site

Arsenic attenuation is often described by the partition coefficient (Kd), which includes
all attenuation, including adsorption, precipitation, and coprecipitation processes. The
partition coefficient expression is as follows:

Kd = Csoil/ Csoln
(4)

Where,

Ka = The partition coefficient (L/kg)

Coot = The concentration of arsenic on the soil or aquifer sediment (mg/kg)
Csoln = The concentration of arsenic in solution (i.e. groundwater) (mg/L)

CDM 6-12
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The Ky is useful because it can be used to calculate the retardation factor (R), which is
a measure of the transport velocity of arsenic at the site relative to the groundwater.
The retardation factor is calculated using the following;:

R=1+(p/n)Ka=V/V,
®)

Where,

p = The dry bulk density of the aquifer matrix (L/kg)

n = The total porosity of the aquifer matrix (volume fraction)
\Y The groundwater velocity (ft/day)

Ve = The velocity of the arsenic (ft/day)

Once R is known, the transport velocity of arsenic at the site can be determined.

The partition coefficient is typically determined by performing a bench-scale test
using clean aquifer material and impacted groundwater from the site. K4 values for
arsenic reported in literature vary by orders of magnitude, depending on the
properties of the aquifer sediment or soil (iron content, grain size, mineralogy) and
the nature of the groundwater (pH, Eh, concentration of competing ions).

Because a site-specific K4 value has not been determined for the Puyallup site, an
estimate using the available site data was made. The calculations were made using
equation 4, along with the groundwater data and the closest available soil data, both
aerially and in terms of depth. The results for the source area are presented in Table
6-6.

Table 6-6 - Calculated Kq Values for the Puyallup Site

Soil Soil As | Soil Screen
Groundwater | Groundwater | Boring | Result | Depth | Depth | Kq
ID As(mg/L) |ID | (mg/kg) | () | () | (L/kg)

F2 33 16 76.7
MW5 0.43 | F2 4 16 17.5 9.3

B5 930 16 21136
MW1 0.044 | A4 5 18-22 18 114

442 14 295

MW?2 1.5 | D1 112 16 13.4 74.7
MW3 0.71 | E2 284 14 14 400
MW4S 0.65 | F1 304 14 13 468

The Kq4 values are variable, but in general are quite high.

Using an arsenic Kq of 9.3 L/kg (lowest value), a dry bulk density of 1.65 L/kg, a
porosity of 0.2, and a groundwater velocity of 2.0 ft/day (highest value) results in an

CDM 6-13

Q:\11000-19999\19921-USG\74559-Puyallup\USG Puyallup Rl Report 6-13-2011.doc



Section 6
Site Conceptual Model

R of 78 (1+[1.65/0.2]*9.3 = 78) and an arsenic velocity of 0.0256 ft/day (2.0/78 =
0.0256).

The time required for the groundwater to travel the approximately 160 feet from well
P3-1 to the Puyallup River is approximately 17 years (160 ft/0.0256 ft/d = 6,240 days
=17 yrs). Note that the 17 yr travel time is based on the lowest Kd value and the
highest groundwater velocity calculated for the site, such that the 17 yr travel time
can be considered a minimum. Using the median Kq4 value of 204.5 L/kg results in an
R value of 1688, an arsenic velocity of 0.00118 ft/day and a P3-1 to Puyallup River
travel time of 370 years.

The area to the northeast has significantly lower redox conditions (see Figure 28).
Although the source concentrations are lower, the arsenic mobility is greater
compared to the area to the southwest (P3-1 area). Arsenic concentrations at well
MWS8 were 57 ug/L (0.057 mg/L) and 89% was in the form of the more mobile As(III).
Using EPA Method 7060A/6010B a total dissolved arsenic concentration of 76 pug/L
(0.076 mg/L) was obtained. As MW8 was outside of the source area, soil sampled
were not collected or analyzed. Even if samples had been collected and analyzed for
arsenic, it is likely that the concentrations would have been below the laboratory
reporting limit for arsenic. However, it is probably safe to assume that the arsenic is
more mobile in this area (lower K4 than above).

Well MW-6S is on the boundary between the oxidizing, relatively high arsenic area to
the southwest and the reducing, relatively low arsenic concentration area to the
northeast. The result is an increased arsenic mobility compared to the prediction
above (travel time of 370 yrs). The result of the combination of the relatively low
redox conditions and the proximity of MW-6S to the arsenic source area has resulted
in enhanced arsenic mobility and concentrations at this well (700 pg/L for EPA
Method 7060A /6010B). The arsenic speciation data indicate that 63.9% of the arsenic
for MW6S is in the form of the more mobile As(III) (see Table 6-3). These data indicate
that the arsenic travel times are significantly shorter than the 370 yrs which was
predicted for the P3-1 area where essentially all of the arsenic was in the less mobile
As(V) form.

6.5 Summary

The fate and transport of arsenic at the site are summarized below:

m  Arsenic exists predominantly in the reduced arsenite form at the site, although
over time the arsenic is predicted to oxidize to the less mobile arsenate form
(based on the eh-pH diagram).

m  [ron and arsenic concentrations are likely controlled by ferric oxyhydroxides and
green rust phases at the site, based on the PHREEQC modeling results.

m  Redox conditions at the site are not in equilibrium with arsenic, DO or TOC, due
to the presence of a redox gradient.

CDM 6-14
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Section 6
Site Conceptual Model

m  Despite being in the more mobile arsenite form, arsenic has low mobility at the
site.

m  Arsenic transport at the site is at least 78 times slower than the groundwater
velocity, resulting in long travel times for arsenic to move downgradient (17 yrs
from P3-1 to the Puyallup River using the minimum Kq4 and 370 yrs using the
median Kg).

CDM 6-15
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Section 7
Terrestrial and Ecological Evaluation

A terrestrial ecological evaluation (TEE) was conducted to assess the potential risk of
exposure to wildlife from potential site contamination. The project area does not
qualify for an exclusion from a TEE because of its size and it is not completely covered
by buildings or pavement. A simplified TEE was conducted following the procedure
outlined in WAC 173-340-7492(2)(ii).

The simplified TEE concluded that there is a risk of exposure to terrestrial wildlife.
The full TEE report is included in Appendix H. The site is relatively disturbed and
there is significantly less than 10 acres of native vegetation within the property
boundaries and within 500 feet of the site. While the site is adjacent to a narrow band
of public land at the top of the river bank, the area includes a paved public walking
path and contains limited habitat values.

The FS will evaluate whether a site-specific TEE is warranted. If a site-specific TEE is
not performed, the contaminant concentrations provided in Table 749-2 of WAC 173-
340 may be used to provide cleanup levels for the remedial investigation and cleanup
process. Pursuant to WAC 173-340-7492 and the values listed in Table 749-2, an
arsenic (+3) cleanup level of 20 mg/kg to a depth of 6 feet with institutional controls
or a depth of 15 feet without institutional controls would be protective of terrestrial
wildlife.

Q:\11000-19999\19921-USG\74559-Puyallup\USG Puyallup Rl Report 6-13-2011.doc
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Section 8
Summary

Findings of the RI are summarized below.

Based on our evaluation of the overall quality and usability of soil and
groundwater samples, no QC issues encountered were significant enough to
warrant analytical data of analytical reports and available QC data from the field
investigation. All data were determined to be usable for the intended project
purposes without qualification.

The site is underlain by Puyallup River alluvium to a depth of at least 68 feet bgs.

Groundwater occurs under water table conditions and generally flows northward,
where it discharges in the Puyallup River.

The estimated average linear groundwater flow velocity is estimated to range
from 1 to 2 feet/day.

The distribution of residual arsenic in soil at the site reflects the results of the 1985
contaminant source removal action. Arsenic concentrations are relatively low at
ground surface because shallow soil excavation in 1985 was widespread and the
site was restored with clean fill.

Arsenic is widely disseminated in soil at the site, both in the vadose zone and
below the water table. The RI data characterizes the vertical and lateral extent of
arsenic sufficiently to select a cleanup alternative. Data gaps for arsenic in soil
were identified that will need to be addressed at a later date.

Residual arsenic soil and groundwater concentrations are greatest in the
contaminant source areas centered on the D3 boring and the P3 well cluster,
respectively. Arsenic concentrations attenuate downgradient of the contaminant
source area, but still exceed MTCA groundwater cleanup levels in the farthest
downgradient wells.

Arsenic transport at the site is at least 78 times slower than the groundwater
velocity, resulting in long travel times for arsenic to migrate downgradient from
the contaminant source area.

Puyallup River sediment downgradient of the contaminant source area has
arsenic exceeding ecological screening criteria. The highest arsenic concentrations
are centered around samples SED3, SED4 and SED5 on the south bank of the
Puyallup River. Arsenic concentrations and attenuates to below the ecological
screening criteria further downgradient.

The simplified TEE concluded that there is a risk of exposure to terrestrial wildlife.
The FS will evaluate whether completion of a site-specific TEE is warranted.

8-1
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Table 1

Well Construction Details

USG Interiors/Remedial Investigation
Puyallup, Washington

TO(? Screen Depth to Top
Elevation Boring Total Depth of Filter Pack Casing
Well 1.D. Easting® | Northing® | (ftAMSL)” | Depth (ft) | Interval (ft) (ft) Diameter (in) | Slot Size (in) | Drilled Date
P1-1 1191456.74 686927.89 34.14 17.00 ~15-20 ~13.5 4 0.01 05/07/85
P1-2 -- -- 34.27 22.50 ~20-25 ~19 4 0.01 05/08/85
P1-3 -- -- 35.35 27.50 ~25-30 ~23.5 4 0.01 05/08/85
pP2-1 1191354.58 686922.13 33.14 17.50 ~15-20 ~14.5 4 0.01 05/06/85
P2-2 1191363.34 686933.80 34.76 22.50 ~25-30 ~20.5 4 0.01 05/06/85
P2-3 1191348.89 | 686936.78 34.04 28.50 ~30-35 ~23.5 4 0.01 05/07/85
P3-1 1191242.19 686901.85 33.66 15.00 ~15-20 ~13 4 0.01 05/03/85
P3-2 1191250.35 | 686912.26 32.93 20.00 ~20-25 ~17.5 4 0.01 05/03/85
P3-3 119215.95 686721.62 32.92 25.00 ~25-30 ~17 4 0.01 05/03/85
MW-1 1191307.78 686798.34 42.25 25.50 17-22 18.00 2 0.01 10/28/09
MW-2 1191142.04 686958.00 35.11 20.00 15-20 13.40 2 0.01 10/28/09
MW-3 1191174.56 | 686994.06 33.70 20.00 15-20 14.00 2 0.01 10/29/09
MW-4S 1191231.30 686997.11 32.22 20.50 15.5-20.5 13.00 2 0.01 10/29/09
MW-4D 1191234.67 686990.98 32.77 45.50 40-45 38.00 2 0.01 10/30/09
MW-5 1191315.85 686956.00 37.36 25.00 20-25 17.50 2 0.01 10/29/09
MW-6S 1191215.11 | 687050.90 30.50 25.00 20-25 17.50 2 0.01 10/12/10
MW-6D 1191225.72 687049.07 30.72 45.00 38-43 36.00 2 0.01 10/12/10
MW7S 1191055.40 | 687054.77 30.90 25.00 15-25 13.00 1 0.01 08/20/10
MW8 1191373.66 687003.24 29.93 25.00 16-21 15.00 2 0.01 10/12/10
RRN 1191478.16 686605.75 45.07 28.00 ~20-25 -- 2 -- 09/14/82
RRS 1191215.95 686721.62 4472 28.00 ~25-30 -- 2 -- 09/14/82
Notes:

a) Washington State Plane North American Datum of 1983 (NAD 83), Zone 12, feet.
b) ft AMSL - feet above mean sea level. Elevations based on North American Vertical Datum of 1988 (NAVD 88).

TOC - top of cas
~ approximately.
-- unknown.

ing.
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Table 2

Summary of Groundwater Elevation Measurements
USG Interiors/Remedial Investigation

Puyallup, Washington

Measured Depth to Well TQC Grounqlwater
Groundwater (ft) Elevation Elevation (ft
Date well I.D. TOC (ft AMSL) AMSL) 2

11/10/2009 P1-1 14.20 34.14 19.94
p12°C 14.74 34.27 19.53

p1-3°¢ 14.20 35.35 21.15

P2-1 13.22 33.14 19.92

p2-2 14.83 34.76 19.93

P2-3 14.15 34.04 19.89

P3-1 13.71 33.66 19.95

P3-2 12.97 32.93 19.96

P3-3 13.00 32.92 19.92

MW-1 2153 42.25 20.72

MW-2 15.37 35.11 19.74

MW-3 14.00 33.70 19.70

MW-4S 12.60 32.22 19.62

MW-4D 13.02 32.77 19.75

MW-5 17.52 37.36 19.84

RRN 23.32 45.07 21.75

RRS 23.83 44.72 20.89

10/20/2010 MW-6S 12.35 30.50 18.15
MW-6D 12.56 30.72 18.16

MW-7S 12.78 30.90 18.12

MW-8 11.51 29.93 18.42

Notes:

TOC - Top of Casing

a) ft AMSL - feet above mean sea level. Elevations based on North American Vertical Datum of 1988 (NAVD 88).
b) Estimated casing addition to P1-2 and P1-3 = P1-1 addition of 2.44 ft from historical data.

¢) TOC elevation above MSL calculated from P1-1 difference from historical to recent survey data.
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Table 3

Geochemical Indicator Parameters in Groundwater
USG Interiors/Remedial Investigation

Puyallup, Washington

Date ORP DO Temperature | Conductivity
Well 1.D. Sampled pH (mV) (mg/L) (°C) (ns/cm)
P1-1 11/12/2009 6.3 -60.8 0.47 13.22 365
P2-1 11/12/2009 6.33 -93.2 1.55 12.9 440
pP2-2 11/12/2009 6.64 -108.6 1.32 12.3 349
P2-3 11/12/2009 6.41 -120.9 0.52 12.26 354
P3-1 11/11/2009 5.98 31 0.35 13.38 456
P3-2 11/11/2009 5.87 47.1 0.5 13.09 258
P3-3 11/11/2009 5.85 -25.4 0.47 12.84 225
MW-1 11/12/2009 5.62 65.1 1.22 12.8 225
MW-2 11/11/2009 6.08 36.4 0.56 12.61 355
MW-3 11/11/2009 5.21 15 0.51 13.23 211
MW-4S 11/10/2009 5.09 -10.4 0.47 12.5 147
MW-4D 11/10/2009 6.59 -168.5 0.35 12.33 270
MW-5 11/11/2009 6.01 -131.4 0.36 12.59 303
MW-6S 10/20/2010 7.17 -102.3 0.76 13.2 245
MW-6D 10/20/2010 7.56 -156.7 0.69 12.53 337
MW-7S 10/20/2010 7.26 -110.8 0.76 13.35 289
MW-8 10/20/2010 7.24 -172 0.99 12.64 386
RRN 11/10/2009 5.73 123 2.55 13.72 254
RRS 11/10/2009 6.06 91.6 0.93 12.96 275

Notes:

ORP - oxidation/reduction potential.
DO - dissolved oxygen.

mg/L - milligrams per liter.

mV - millivolts.
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Table 4

Vertical Gradient Between Shallow and Deeper Groundwater Monitoring Points
USG Interiors/Remedial Investigation

Puyallup, Washington

Well TOC Screen Midpoint Groundwater Vertical Gradient Between Shallow and Deeper
Elevation MSL? Elevation MSL® Elevation MSL® Groundwater Monitoring Points
Well I.D. (ft) (ft) (ft) Upward Downward
P2-1 33.14 14.99 19.92
pP2-2 34.76 8.36 19.93
P2-3 34.04 3.89 19.89 0.003
P3-1 33.66 15.91 19.95
P3-2 32.93 10.93 19.96
P3-3 32.92 4.67 19.92 0.003
MW-4S 32.22 14.22 19.62
MW-4D 32.77 -13.57 19.75 0.005
MW-6S 30.50 8.00 18.15
MW-6D 30.72 -9.78 18.16 0.001

Notes:

Based on groundwater level measurements collected on November 10, 2009 and October 20, 2010.
a) MSL - Mean Sea Level. Elevations based on North American Vertical Datum of 1988 (NAVD 88).

TOC - top of casing.

Q:\11000-19999\19921-USG\74559-Puyallup\74459 Puyallup Site Rem 6-13-11\Table 4 - 06 14.xls




Q:\11000-19999\19921-USG\74559-Puyallup\74459 Puyallup Site Rem 6-13-11\Table 5.xIs

Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
Al-0 0 10/12/09 24 -- --
Al1-0.5 0.5 10/12/09 155 - --
Al-2 2 10/12/09 5 -- --
Al1-8 8 10/12/09 54 <60 -
Al-10 10 10/12/09 5 -- --
Al-12 12 10/12/09 11 -- --
Al-16 16 10/12/09 5 -- --
Al1-18 18 10/12/09 9 -- -
Al-20 20 10/12/09 4 -- --
A2-0 0 10/12/09 5 -- -
A2-2 2 10/12/09 61 - --
A2-4 4 10/12/09 9 -- -
A2-6 6 10/12/09 123 39 --
A2-8 8 10/14/09 401 -- --
A2-10 10 10/12/09 232 - --
A2-12 12 10/12/09 177 -- -
A2-16 16 10/12/09 -- --
A3-0 3 10/14/09 -- -
A4-0 3 10/14/09 42 --
A4-2 2 10/14/09 17 --
A4-8 8 10/14/09 - -
A4-10 10 10/14/09 - -
A4-12 12 10/14/09 - -
A4-14 14 10/14/09 - -
A4-16 16 10/14/09 - -
A4-18 18 10/14/09 - -
A4-20 20 10/14/09 - -
A4-22 22 10/14/09 - --
A5-0 0 10/14/09 -- --
A6-0 0 10/14/09 554 -- -
AB6-2 2 10/14/09 125 - --
A6-6 6 10/14/09 70 48 -
A6-8 8 10/14/09 5 -- --
A6-10 10 10/14/09 5 - -
A6-12 12 10/14/09 5 -- --
A6-14 14 10/14/09 5 - -
A6-16 16 10/14/09 5 -- --
A7-0 0 10/15/09 28 -- -
A8-0 0 10/15/09 8 -- --
A8-2 2 10/15/09 12 <5 -
A8-4 4 10/15/09 22 -- --
A8-6 6 10/15/09 10 -- -
A8-8 8 10/15/09 5 -- -
A8-10 10 10/15/09 10 -- -
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
A8-12 12 10/15/09 5 -- --
A8-14 14 10/15/09 10 -- --
A8-16 16 10/15/09 5 <6 --
A8-18 18 10/15/09 5 -- --
A8-20 20 10/15/09 5 -- --
B2-0 0 10/15/09 13 -- --
B3-0 0 10/15/09 11 -- --
B3-2 2 10/15/09 98 -- --
B3-4 4 10/15/09 703 -- --
B3-6 6 10/15/09 468 - --
B3-8 8 10/15/09 337 -- --
B3-10 10 10/15/09 235 - --
B3-12 12 10/15/09 626 632 --
B3-14 14 10/15/09 56 -- --
B3-16 16 10/15/09 5 -- --
B4-0 0 10/15/09 4 - --
B5-0 0 10/15/09 11 -- --
B5-2 2 10/16/09 15 - --
B5-4 4 10/16/09 5 -- --
B5-6 6 10/16/09 - --
B5-8 8 10/16/09 -- --
B5-10 10 10/15/09 - -
B5-12 12 10/15/09 588 --
B5-14 14 10/15/09 - -
B5-16 16 10/15/09 -- --
B5D-18 18 08/18/10 - -
B5D-20 20 08/18/10 - -
B5D-22 22 08/18/10 -- --
B5D-23 23 08/18/10 - -
B5D-26 26 08/18/10 - -
B5D-27.5 27.5 08/18/10 5 -- --
B6-0 0 10/16/09 5 - --
B7-4 4 10/16/09 4 -- --
B7-6 6 10/16/09 11 6 -
B7-8 8 10/16/09 5 - -
B7-10 10 10/16/09 4 -- --
B7-14 14 10/16/09 5 -- --
B7-16 16 10/16/09 5 -- --
B8-0 0 10/16/09 38 - -
C1-0 0 10/14/09 4 -- --
C2-0 0 10/15/09 4 - -
C2-2 2 10/12/09 1090 1110 -
C2-4 4 10/14/09 748 - --
C2-6 6 10/14/09 1,060 -- --
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
C2-8 8 10/15/09 1,045 1,220 --
C2-10 10 10/15/09 237 314 --
C2-12 12 10/16/09 714 594 --
C2-14 14 10/12/09 39 - --
C2-16 16 10/12/09 -- --
C3-0 0 10/15/09 - --
C3D-18 18 08/17/10 -- --
C3D-19.5 19.5 08/17/10 149 -- --
C3D-24 24 08/17/10 12 -- --
C3D-26 26 08/17/10 9 - --
C4-0 0 10/15/09 10 -- --
C4-2 2 10/14/09 5 - --
C4-4 4 10/14/09 10 -- --
C4-6 6 10/14/09 767 - -
C4-8 8 10/14/09 443 -- --
C4-10 10 10/16/09 496 633 -
C4-12 12 10/16/09 808 804 -
C4-14 14 10/16/09 184 - -
C4-16 16 10/12/09 123 -- --
C4D-18 18 08/18/10 146 - -
C4D-20 20 08/18/10 63 -- -
C4D-22.5 22.5 08/18/10 83 - -
C4D-24 24 08/18/10 80 -- --
C4D-26.5 26.5 08/18/10 62 - -
C4D-28 28 08/18/10 5° - -
C4D-30 30 08/18/10 5 - --
C4D-32 32 08/18/10 5 -- --
C5-0 0 10/15/09 12 - --
C6-0 0 10/15/09 15 -- --
C6-2 2 10/14/09 4 - --
C6-4 4 10/14/09 8 -- --
C6-8 8 10/15/09 5 - --
C6-12 12 10/16/09 9 -- --
C6-14 14 10/12/09 4 - -
C6-16 16 10/12/09 499 -- --
C6D-18 18 10/26/10 - --
C6D-20 20 10/26/10 -- --
Cc6eD-22 22 10/26/10 -- --
C6D-24 24 10/26/10 -- --
C6D-26 26 10/26/10 - --
C6D-28 28 10/26/10 -- --
C6D-30 30 10/26/10 - --
C7-0 0 10/15/09 -- --
C8-0 0 10/16/09 - --
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
C8-2 2 10/12/09 5 -- --
C8-8 8 10/14/09 13 - --
C8-10 10 10/16/09 33 87 --
C8-12 12 10/12/09 85 - --
C8-14 14 10/12/09 20 -- --
C8D-16 16 10/26/10 4 - --
C8D-18 18 10/26/10 3 -- --
C8D-24 24 10/26/10 13 -- --
C8D-26 26 10/26/10 4 -- --
C8D-28 28 10/26/10 4 - --
C8D-29.5 29.5 10/26/10 4 -- --
C10-0 0 08/19/10 3 - --
C10-2 2 08/19/10 5 -- --
C10-4 4 08/19/10 15 - --
C10-6 6 08/19/10 4 -- --
C10-8 8 08/19/10 4 - --
C10-10 10 08/19/10 4 -- --
C10-12 12 08/19/10 4 - --
C10-14 14 08/19/10 3 -- --
C10-16 16 08/19/10 3 - --
D1-0 0 10/16/09 5 -- --
D1-2 2 10/14/09 5 -- -
D1-4 4 10/14/09 28 -- --
D1-6 6 10/14/09 - -
D1-8 8 10/15/09 74 -
D1-10 10 10/14/09 1,010 --
D1-12 12 10/15/09 -- --
D1-14 14 10/15/09 - -
D1-16 16 10/12/09 - -
D2-0 0 10/15/09 - -
D3-0 0 10/15/09 - -
D3-2 2 10/16/09 - -
D3-4 4 10/12/09 - -
D3-6 6 10/14/09 13 -
D3-10 10 10/16/09 - -
D3-12 12 10/14/09 2,900 --
D3-16 16 10/15/09 389 -
D3-20 20 10/16/09 -- --
D3D-18 18 08/17/10 -- --
D3D-22 22 08/17/10 -- --
D3D-24 24 8/17/10 -- --
D3D-26 26 08/17/10 -- --
D3D-28 28 08/17/10 - -
D3D-30 30 08/17/10 -- --
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
D4-0 0 10/14/09 5 -- --
D5-0 0 10/15/09 9 - --
D5-2 2 10/16/09 5 -- --
D5-4 4 10/16/09 10 -- --
D5-6 6 10/15/09 5 -- --
D5-8 8 10/16/09 10 - -
D5-10 10 10/16/09 16 -- --
D5-12 12 10/15/09 29 - -
D5-14 14 10/16/09 82
D5-16 16 10/15/09
D6-0 0 10/16/09
D7-0 0 10/16/09
D7-2 2 10/14/09
D7-2 2 10/14/09
D7-4 4 10/15/09
D7-8 8 10/14/09
D7-10 10 10/14/09
D7-14 14 10/15/09
D7-16 16 10/15/09
D8-0 0 10/14/09
D9-0 0 08/19/10
D9-2 2 08/19/10 4 - --
D9-4 4 08/19/10 30 - -
D9-6 6 08/19/10 9 - --
D9-8 8 08/19/10 4 - -
D9-12 12 08/19/10 13 - -
D9-14 14 08/19/10 4 - -
E0-0 0 ogr0/10 | 30 | - -
E0-2 2 08/20/10 4 - -
EO-4 4 08/20/10 12 - --
E0-6 6 08/20/10 4 - -
EO-8 8 08/20/10 4 - --
E0-10 10 08/20/10 4 - -
EO0-12 12 08/20/10 4 - --
E0-14 14 08/20/10 4 - -
EO0-16 16 08/20/10 10 - --
E1-0 0 10/15/09 5 - -
E2-0 0 10/14/09 5 - --
E2-2 2 10/15/09 5 - -
E2-6 6 10/16/09 75 69 -
E2-8 8 10/14/09 12 78 --
E2-10 10 10/14/09 745 - --
E2-12 12 10/14/09 26 - -
E2-14 14 10/14/09 284 - -
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Table 5

Arsenic Concentrations in Soil

USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP

Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab
Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
E2D-16 16 08/17/10 373 -- --
E2D-18 18 08/17/10 1358 - --
E2D-20 20 08/17/10 1990 -- --
E2D-23 23 08/17/10 37 -- -
E2D-24 24 08/17/10 167 -- --
E2D-26 26 08/17/10 95 -- --
E2D-28 28 08/17/10 146 -- --
E2D-30 30 08/17/10 408 ° - -
E2D-32 32 08/17/10 57 -- --
E2D-34 34 08/17/10 11 -- --
E3-0 0 10/14/09 6 -- --
E4-0 0 10/12/09 5 - --
E4-2 2 10/15/09 16 -- --
E4-4 4 10/14/09 5 - --
E4-6 6 10/15/09 17 -- --
E4-8 8 10/15/09 12 -- --
E4-10 10 10/15/09 13 -- --
E4-12 12 10/16/09 104 -- --
E4-14 14 10/15/09 204 -- --
E4-16 16 10/15/09 147 58 --
E4-18 18 10/12/09 74 -- --
E4-20 20 10/15/09 40 ° 26 -
E4-22 22 10/15/09 70 - -
E4-24 24 10/15/09 37 -- --
E4-28 28 10/16/09 16 -- --
E6-0 0 10/14/09 5 - --
E6-2 2 10/14/09 15 -- --
E6-4 4 10/15/09 5 - --
E6-6 6 10/15/09 5 -- --
E6-8 8 10/16/09 5 - --
E6-10 10 10/15/09 12 -- --
E6-12 12 10/14/09 5 - --
E6-14 14 10/14/09 10 -- --
E6-16 16 10/14/09 | 22 | 19 --
F1-0 0 10/16/09 10 -- --
F1-2 2 10/15/09 5 -- --
F1-4 4 10/15/09 17 -- --
F1-6 6 10/15/09 127 - --
F1-8 8 10/12/09 61 -- --
F1-10 10 10/12/09 605 -- --
F1-12 12 10/15/09 139 -- --
F1-14 14 10/15/09 304 - --
F1-16 16 10/14/09 376 -- --
F2-0 0 10/15/09 11 -- --
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP

Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab
Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
F2-2 2 10/15/09 5 -- --
F2-4 4 10/15/09 5 <7 --
F2-6 6 10/15/09 11 -- --
F2-8 8 10/16/09 5 - --
F2-10 10 10/15/09 17 -- --
F2-12 12 10/15/09 5 -- --
F2-14 14 10/15/09 5 -- --
F2-16 16 10/15/09 18 -- --
F2D-0 0 8/20/10 4 -- --
F2D-2 2 8/20/10 4 -- --
F2D-4 4 8/20/10 4 -- --
F2D-6 6 8/20/10 10 - --
F2D-8 8 8/20/10 4 -- --
F2D-12 12 8/20/10 3 -- --
F2D-14 14 8/20/10 50 ° - -
F2D-17 17 08/20/10 13 - -
F2D-16 16 10/26/10 29 - -
F2D-18 18 10/26/10 15 - -
F2D-20 20 10/26/10 22 - -
F2D-22 22 10/26/10 4 - -
F2D-24 24 10/26/10 3 - -
F2D-26 26 10/26/10 31 - -
F2D-28 28 10/26/10 3 - -
F2D-30 30 10/26/10
F2D-32 32 10/26/10
F2D-34 34 10/26/10
SED1 0 11/12/09
SED2 0 11/12/09
SED3 0 11/12/09
SED4 0 11/12/09
SED5 0 08/20/10
SED6 0 08/20/10
SED7 0 08/19/10
SED8 0 08/19/10
SED9 0 08/19/10
GP1@8.5 8.5 09/06/06
GP1@13 13 09/06/06
GP1@19 1/2 19.5 09/06/06
GP2@9 9 09/06/06
GP2@12 12 09/06/06
GP2@17 1/2 17.5 09/06/06
GP3@9 1/2 19.5 09/06/06
GP3@16 16 09/06/06
GP4@10 10 09/06/06
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP

Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab
Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
GP4@12 12 09/06/06 -- 75 --
GP4@17 17 09/06/06 -- <12 --
GP5@10 1/2 10.5 09/06/06 -- 1,700 6.5
GP5@12 1/2 125 09/06/06 -- 870 --
GP5@17 17 09/06/06 -- 120 --
GP6@9 1/2 9.5 09/06/06 - 830 -
GP6@12 12 09/06/06 -- --
GP6@17 17 09/06/06 - 83 --
GP7@5 5 09/06/06 -- 670 --
GP7@9 1/2 9.5 09/06/06 - 2100 55
GP7@12 1/2 12.5 09/06/06 -- 57 --
GP7@17 1/2 17.5 09/06/06 - 30 -
GP8@10 1/2 10.5 09/06/06 - 410 --
GP8@15 15 09/06/06 - 100 -
GP8@18 18 09/06/06 -- <13 -
GP9@8 8 09/06/06 - 560 -
GPO@10 1/2 10.5 09/06/06 -- 3.5
GPO@17 1/2 17.5 09/06/06 - 300 -
GP10@10 1/2 10.5 09/06/06 -- 470 <0.40
GP10@15 15 09/06/06 - 91 -
GP10@18 1/2 18.5 09/06/06 -- 12 --
GP11@10 10 09/06/06 - 100 -
GP11@15 15 09/06/06 - -
GP11@17 1/2 17.5 09/06/06 - <13 -
GP12@11 1/2 115 09/06/06 - 0.53
GP12@16 1/2 16.5 09/06/06 - 15 -
GP13@10 10 09/06/06 - 36 -
GP13@15 15 09/06/06 - 36 -
GP13@18 1/2 18.5 09/06/06 - <12 -
GP14@10 10 09/06/06 - 18 -
GP14@15 15 09/06/06 - 59 -
GP14@18 18 09/06/06 - <12 -
GP15@5 1/2 55 09/06/06 - <12 -
GP15@10 10 09/06/06 --
GP15@15 15 09/06/06 -
GP15@17 1/2 17.5 09/06/06 --
MW6D-02 2 10/27/10 4 - -
MWG6D-04 4 10/27/10 4 -- --
MW6D-06 6 10/27/10 5 - -
MWG6D-09 9 10/27/10 5 -- --
MW6D-12 12 10/27/10 4 -- --
MW6D-14 14 10/27/10 121 ° -- --
MW6D-16 16 10/27/10 11 -- --
MW6D-18 18 10/27/10 12 -- --
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
MW6D-20 20 11/02/10 50 ° -- --
MW6D-22 22 11/02/10 140 - --
MW6D-24 24 11/02/10 6 -- --
MW6D-26 26 11/02/10 3 - --
MW6D-28 28 11/02/10 1 -- --
MW6D-30 30 11/02/10 4 - --
MW6D-32 32 11/02/10 0 -- --
MW6D-34 34 11/02/10 2 - --
MW6D-36 36 11/02/10 3 -- --
MW6D-38 38 11/02/10 3 - --
MW6D-40 40 11/02/10 3 -- --
MW6D-42 42 11/02/10 6 - -
MW6D-44 44 11/02/10 5 -- --
MW7S-0 0 08/20/10 4 - --
MW7S-2 2 08/20/10 4 -- --
MW7S-4 4 08/20/10 4 - --
MW7S-6 6 08/20/10 55 -- -~
MW7S-8 8 08/20/10 21 - --
MW7S-10 10 08/20/10 4 -- --
MW7S-12 12 08/20/10 3 -- --
MW7S-14 14 08/20/10 4 -- --
MW7S-16 16 08/20/10 3 - --
MW7S-18 18 08/20/10 3 -- --
MW7S-20 20 08/20/10 11 -- --
MW7S-22 22 08/20/10 10 - -
MW7S-24 24 08/20/10 3 -- --
Y2-0 0 08/18/10 7 - -
Y2-2 2 08/18/10 12 -- --
Y2-4 4 08/18/10 16 - -
Y2-6 6 08/18/10 15 - --
Y2-8 8 08/18/10 10 - -
Y2-10 10 08/18/10 5 -- -
Y2-12 12 08/18/10 5 - -
Y2-14 14 08/18/10 9 -- --
Y2-15.5 15.5 08/18/10 5 -- --
Z5-0 0 08/18/10 5 -- --
75-2 2 08/18/10 5 - --
Z5-4 4 08/18/10 5 -- --
Z5-6 6 08/18/10 10 - --
Z5-8 8 08/18/10 13 -- --
Z5-10 10 08/18/10 10 - --
Z5-12 12 08/18/10 9 -- --
Z5-14 14 08/18/10 12 -- --
Z5-16 16 08/18/10 5 -- --
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Table 5

Arsenic Concentrations in Soil
USG-Puyallup Site
Puyallup, Washington

Sample Total Total TCLP
Depth Date Arsenic-XRF * | Arsenic-Lab Arsenic-Lab

Boring I.D. (ft bgs) Sampled mg/kg mg/kg mg/kg
AA0-0 0 10/26/10 13 - -
AAO0-2 2 10/26/10 12 - --
AAO-4 4 10/26/10 51 - -
AA0-6 6 10/26/10 9 - --
AA0-8 8 10/26/10 6 - -
AA0-10 10 10/26/10 39 - --
AAO-12 12 10/26/10 12 - -
AA0-14 14 10/26/10 20 -- -
AA0-16 16 10/26/10 37 - -
AA0-18 18 10/26/10 12 - -
AAO0-20 20 10/26/10 4 - -
AAQ-24 24 10/26/10 6 - --
AAO0-26 26 10/26/10 3 - -
AA0-28 28 10/26/10 4 - --
AA0-30 30 10/26/10 3 - -
AA0-33 33 10/26/10 3 - --
AA0-34 34 10/26/10 4 - -
Method A Cleanup Level ¢ 20 20 NA
Dangerous Waste TCLP Threshold NA NA 5

Notes:

Shaded concentrations exceed Method A or TCLP cleanup levels.

a) Results from XRF corrected by statistical correlation with laboratory results. XRF samples
containing arsenic below the detection limit have been set to half the detection limit.

b) Sample analyzed in replicate with the XRF. Result presented is average of replicate results.

¢) Washington Administrative Code Chapter 173-340, Model Toxics Control Act
Cleanup Regulation, Method A suggested soil cleanup level for unrestricted
land uses/industrial properties; promulgated August 15, 2001.

mg/kg - milligrams per kilogram.

mg/L - milligrams per liter.

ft bgs - feet below ground surface.

NA - not applicable.
-- not analyzed.

< - analyte not detected at or greater than the listed concentration.
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Table 6

Analytical Results - Groundwater
USG Interiors/Remedial Investigation
Puyallup, Washington

Sample I.D. and Sample Date

USGPuy-RRS-11/09

USGPuy-RRN-11/09

USGPuy-MW1-11/09

USGPuy-MW2-11/09

USGPuy-MW3-11/09

USGPuy-MWO0-11/09%

Analyte 11/10/2009 11/10/2009 11/12/2009 11/11/2009 11/11/2009 11/11/2009
Dissolved Metals (mg/L)

EPA Methods 7060A/6010B)

Arsenic 0.001 <0.001 0.044 15 0.71 0.67
Iron <0.05 <0.05 0.76 0.21 0.43 0.40
Total Metals (mg/L)

EPA Method 6010B

Arsenic (EPA Method 7060A) -- - - 2.0 - -
Calcium 31.2 19.8 15.1 34.1 16.2 14.3
Iron <0.05 <0.05 0.91 0.66 0.65 0.57
Magnesium 6.02 9.91 6.67 13.7 8.48 7.47
Potassium 2.8 2.7 2.2 3.7 2.6 2.3
Sodium 12.2 13.9 13.0 14.8 10.3 9.2
Arsenic Speciation (ug/L)

Arsenic (I11) -- - 40.0 93.5 357 477
Arsenic (V) -- - 3.71 1,310 296 306
Conventionals

Alkalinity (SM 2320; mg/L CaCOs,) 105 73.1 85.8 120 85.1 84.4
Carbonate (SM 2320; mg/L CaCOs) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bicarbonate (SM 2320; mg/L CaCQs) 105 73.1 85.8 120 85.1 84.4
Hydroxide (SM 2320; mg/L CaCOy) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Suspended Solids (EPA 160.2; mg/L) <1.1 <1.1 3.0 <1.0 <1.0 <1.0
Chloride (EPA 300.0; mg/L) 6.1 6.2 34 18.9 5.4 5.4
N-Nitrate (EPA 300.0; mg-N/L) 0.6 4.8 0.1 2.8 0.5 0.5
N-Nitrite (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 0.1 <0.1 <0.1
Sulfate (EPA 300.0; mg/L) 25.5 20.2 20.7 20.0 15.0 15.0
Chemical Oxygen Demand (EPA 410.4; mg/L) 7.08 <5.00 8.31 9.55 6.46 8.62
Total Organic Carbon (EPA 415.1; mg/L) 2.15 221 2.26 3.66 2.48 2.46
CDM
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Table 6

Analytical Results - Groundwater
USG Interiors/Remedial Investigation
Puyallup, Washington

Sample I.D. and Sample Date

USGPuy-MW4S-11/09

USGPuy-MW4D-11/09

USGPuy-MW5-11/09

USGPuy-P1-1-11/09

USGPuy-P2-1-11/09

USGPuy-P2-2-11/09

Analyte 11/10/2009 11/10/2009 11/11/2009 11/12/2009 11/12/2009 11/12/2009
Dissolved Metals (mg/L)

EPA Methods 7060A/6010B)

Arsenic 0.65 0.033 0.43 0.002 0.90 <0.002
Iron 0.35 0.92 20.3 17.0 26.2 9.54
Total Metals (mg/L)

EPA Method 6010B

Arsenic (EPA Method 7060A) -- - -- - -- 0.004
Calcium 18.5 36.0 19.8 27.2 30.7 22.1
Iron 0.48 9.19 26.1 16.5 35.8 18.4
Magnesium 9.24 9.19 7.60 9.65 7.83 10.6
Potassium 2.9 49 3.2 3.3 43 3.6
Sodium 11.7 32.8 13.2 11.3 10.5 14.5
Arsenic Speciation (ua/L)

Arsenic (I11) 291 149 464 - 1,040 1.80
Arsenic (V) 267 7.87 47.5 - 122 0.63
Conventionals

Alkalinity (SM 2320; mg/L CaCOs,) 87.3 170 136 182 198 167
Carbonate (SM 2320; mg/L CaCOs3) <1.0 <1.0 <1l.0 <1.0 <1.0 <1.0
Bicarbonate (SM 2320; mg/L CaCQs) 87.3 170 136 182 198 167
Hydroxide (SM 2320; mg/L CaCOs,) <1.0 <1.0 <1l.0 <1.0 <1.0 <1.0
Total Suspended Solids (EPA 160.2; mg/L) <1.1 31.3 35.3 2.7 7.4 29.0
Chloride (EPA 300.0; mg/L) 4.9 6.7 5.6 8.0 438 49
N-Nitrate (EPA 300.0; mg-N/L) 0.7 <0.1 <0.1 <0.1 <0.1 <0.1
N-Nitrite (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulfate (EPA 300.0; mg/L) 17.6 42.2 0.7 3.2 0.5 <0.1
Chemical Oxygen Demand (EPA 410.4; mg/L) 7.08 9.86 145 145 24.4 17.3
Total Organic Carbon (EPA 415.1; mg/L) 2.53 5.15 5.19 4.35 8.07 5.48
CDM
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Table 6

Analytical Results - Groundwater
USG Interiors/Remedial Investigation
Puyallup, Washington

Sample I.D. and Sample Date

USGPuy-P2-3-11/09

USGPuy-P3-1-11/09

USGPuy-P3-2-11/09

USGPuy-P3-3-11/09

USGPuy-MW6D-10/10

USGPuy-MW6S-10/10

Analyte 11/12/2009 11/11/2009 11/11/2009 11/11/2009 10/20/2010 10/20/2010
Dissolved Metals (mg/L)

EPA Methods 7060A/6010B)

Arsenic <0.002 6.1 0.42 0.002 0.016 0.70
Iron 5.86 <0.05 <0.05 3.50 14.3 9.79
Total Metals (mg/L)

EPA Method 6010B

Arsenic (EPA Method 7060A) -- -- 0.44 - -- -
Calcium 25.7 55.1 22.6 14.4 204 13.6
Iron 15.6 <0.05 <0.05 6.02 13.0 8.77
Magnesium 9.60 14.2 105 11.0 7.60 9.31
Potassium 4.1 6.0 3.0 3.6 3.3 2.6
Sodium 15.5 11.3 12.8 10.1 17.2 8.7
Arsenic Speciation (ua/L)

Arsenic (I11) -- <2.4 <0.24 0.798 9.78 388
Arsenic (V) - 4,640 296 0.431 1.77 219
Conventionals

Alkalinity (SM 2320; mg/L CaCOy) 170 189 92.3 110 145 103
Carbonate (SM 2320; mg/L CaCOs) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bicarbonate (SM 2320; mg/L CaCOs) 170 189 92.3 110 145 103
Hydroxide (SM 2320; mg/L CaCO,) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Suspended Solids (EPA 160.2; mg/L) 42.2 <1.0 <1.1 6.5 50.0 6.3
Chloride (EPA 300.0; mg/L) 5.3 7.1 5.8 3.4 5.9 3.8
N-Nitrate (EPA 300.0; mg-N/L) <0.1 1.4 1.9 <0.1 <0.1 <0.1
N-Nitrite (EPA 300.0; mg-N/L) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Sulfate (EPA 300.0; mg/L) 0.1 43.0 19.9 4.2 2.3 4.9
Chemical Oxygen Demand (EPA 410.4; mg/L) 10.8 12.3 7.69 9.24 9.51 7.56
Total Organic Carbon (EPA 415.1; mg/L) 5.46 7.17 241 3.00 4.30 2.99
CDM
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Table 6

Analytical Results - Groundwater
USG Interiors/Remedial Investigation
Puyallup, Washington

Sample I.D. and Sample Date

USGPuy- MWO0-10/10*| USGPuy-MW?7-10/10 | USGPuy-MW8-10/10
Analyte 10/20/2010 10/20/2010 10/20/2010

Dissolved Metals (mg/L)

EPA Methods 7060A/6010B)
Arsenic 0.72 0.001 0.076
Iron -- 4.43 21.6

Total Metals (mg/L)
EPA Method 6010B
Arsenic (EPA Method 7060A) - -- -

Calcium - 31.4 24.1
Iron -- 4.05 19.4
Magnesium - 4.16 9.82
Potassium -- 4.2 35
Sodium - 10.8 12.8
Arsenic Speciation (ua/L)

Arsenic (Il - <0.96 51.0
Arsenic (V) - <0.95 6.00
Conventionals

Alkalinity (SM 2320; mg/L CaCOy) -- 125 161
Carbonate (SM 2320; mg/L CaCOs) - <1.0 <1.0
Bicarbonate (SM 2320; mg/L CaCOs) -- 125 161
Hydroxide (SM 2320; mg/L CaCOy) -- <1.0 <1.0
Total Suspended Solids (EPA 160.2; mg/L) - <1.1 37.2
Chloride (EPA 300.0; mg/L) -- 4.9 6.9
N-Nitrate (EPA 300.0; mg-N/L) - <0.1 <0.1
N-Nitrite (EPA 300.0; mg-N/L) - <0.1 <0.1
Sulfate (EPA 300.0; mg/L) -- 10.3 <0.1
Chemical Oxygen Demand (EPA 410.4; mg/L) - 8.21 9.83
Total Organic Carbon (EPA 415.1; mg/L) -- 3.12 4.34
Notes:

*USGPuy-MWO0-11/09 is a duplicate of USGPuy-MW3-11/09.
USGPuy-MW0-10/10 is a duplicate of MW6S-10/10.

mg/L - milligrams per liter.

ug/L - micrograms per liter.

-- not analyzed.

< - analyte not detected at or greater than the listed concentration.
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Total Organic Carbon in Groundwater
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SOIL CLASSIFICATION LEGEND

MAJOR DIVISIONS

TYPICAL NAMES

GRAVELS

More than half
coarse fraction
is larger than
No. 4 sieve size

little or no fines

Clean gravels with

Well graded gravels, gravel-sand mixtures

Poorly graded gravels, gravel-sand mixtures

Gravel with
over 12% fines

Silty gravels, gravel-sand-silt mixtures

Clayey gravels, gravel-sand-clay mixtures

COARSE GRAINED SOILS
More than half is larger
than No. 200 sieve

SANDS

More than half
coarse fraction
is smaller than
No. 4 sieve size

Clean sands with
little or no fines

Well graded sands, gravelly sands

Poorly graded sands, gravelly sands

Sands with
over 12% fines

- Silty sand, sand-silt mixtures

Clayey sands, sand-clay mixtures

fine sands, rock flour, silty or

SAMPLE TYPE SYMBOLS

Disturbed bag or jar sample

Std. Penetration Test (2.0" OD)
Type U Ring Sampler (3.25" OD)
California Sampler (3.0" OD)
Undisturbed Tube Sample

Grab Sample

Core Run

Non-standard Penetration Test

S>=immlloll==1r- <} | =Y

Inorganic silts and ve . .
v 5 SILTS AND CLAYS ML clay%y fine sands, or clayey silts with slight plasticity (with split spoon sampler)
OG0 o Inorganic clays of low to medium plasticity, gravell
8 g; Liquid limit less than 50 CL claygs, sandy%lays, silty clays, lean clal)(ljslty gravely CONTACT BETWEEN UNITS
v
8 3 S OL Organic clays and organic silty clays of low plasticity
=0 .
Z 38 Change in geologic unit
< c g MH Ir]l?rganic sillts,tmicgit(;eous or diatomaceous fine sandy or
SLc SILTS AND CLAYS e Aot bl — — ol type change within
w gg Liquid imit greater than 50 CH Inorganic clays of high plasticity, fat clays geologic uni
4 - .
== .
L OH Organic clays of medium to high plasticity, organic silts - Obscure or gradational change

HIGHLY ORGANIC SOILS

Peat and other highly organic soils

SOIL CLASSIFICATION/LEGEND 18821-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

DESCRIPTORS FOR SOIL STRATA AND STRUCTURE (ENGLISH/METRIC)

Parting:
Seam:
Layer:

Stratum:

General Thickness
or Spacing

Scattered:

Numerous:

less than 1/16 in.
(1/6 cmy)

1/16 to 1/2 in.
(1/6to 1 1/4 cm)
1/

(

21t012in.
11/4 to 30 172 cm)

>12in. (30 1/2 cm)
<1 per ft. (30 1/2 cm)

> 1 per ft. (30 1/2 cm)

Structure

Pocket:

Lens:
Varved:
Laminated:

Interbedded: Alternating layers

Erratic, discontinuoug Near horizontal: 0 to 10 deg.
deposit of limited ®

extent g |Low angle: 10 to 45 deg.
Lenticular deposit g High angle: 45 to 80 deg.
Alternating seams g Near Vertical: 80 to 90 deg.
of silt and clay S

Alternating seams | ©

MOISTURE DESCRIPTION

Dry - Free of moisture, dusty

Moist - Damp but no visible
free water

Wet - Visible free water, saturated

STRUCTURE DESCRIPTION (cont.)

Fractured
Slickensided
Blocky, Diced
Sheared
Homogeneous

Breaks easily along definite fractured planes

Polished, glossy, fractured planes

Breaks easily into small angular lumps
Disturbed texture, mix of strengths
Same color and appearance throughout

RELATIVE DENSITY OR CONSISTENCY VS. SPT N-VALUE

WELL
COMPLETIONS

Concrete Seal
Well Casing

Bentonite/Grout Seal

Groundwater Level

Slotted Well Casing
Sand Backfill

Impermeable Backfill
or Bentonite/Grouted

COARSE GRAINED FINE GRAINED
Density N (blows/ft) Approx. Relative Consistency N (blows/t) | Approx. Undrained

Density (%) Shear Str. (psf)

Very Loose Oto4 0-15 Very Soft Oto2 <250

Loose 41010 15 - 35 Soft 2to4 250 - 500

Medium Dense 10 to 30 35 - 65 Medium Stiff 4108 500 - 1000

Dense 30 to 50 65 - 85 Stiff 8to 15 1000 - 2000

Very Dense Over 50 85 - 100 Very Stiff 15to 30 2000 - 4000

Hard over 30 >4000
Notes:

1. Sample descriptions in this report are based on visual field and laboratory observations, which include
density/consistency, moisture condition, grain size, and plasticity estimates, and should not be construed to
imply field or laboratory testing unless presented herein. Visual-manual classification methods in
accordance with ASTM D 2488 were used as an identification guide. Where laboratory data are available,

soil classifications are in general accordance with ASTM D 2487.

2. Dual symbols are used to indicate gravel and sand units with 5 to 12

percent fines.

3. WOR = weight of rod.

CDM

PHYSICAL PROPERTY TEST

AL -  Atterberg Limits
FC Fines Content
GSD - Grain Size Distribution
MC - Moisture Content
MD - Moisture Content/Dry Density
Comg - Compaction Test (Proctor)
SG - Specific Gravity
CBR - California Bearing Ratio
RM -  Resilient Modulus
Perm - Permeability
TXP - Triaxial Permeability
Cons - Consolidation
Chem -  Analytical Chemical Analysis
Corr - Corrosion
VS - Vane Shear
DS - Direct Shear
UC - Unconfined Compression
TX -  Triaxial Compression
UU - Unconsolidated, Undrained
CU - Consolidated, Undrained
CD - Consolidated, Drained

USG Interiors
Remedial Investigation
Puyallup, Washington

Project No: 19921.64793.PLANNING

Figure: 1




MONITORING WELL CONSTRUCTION 19821-64793 10-2009.GPJ COM_BLLV.GDT 2/1/10 REV.

5' square monument (stand
pipe) installed to 0.8 to 1.5,
monitoring well stickup 2.5 to
3.15'

Ground Elevation: 31.67 ft

NN PN

&/

AP ENSEN
Cement

Bentonite chips

- <— 10/20 Colorado silica sand

Prepacked 10-slot screen packed with 20/40 silica
sand

TYPICAL MONITORING WELL CONSTRUCTION

USG Interiors
Remedial Investigation
Puyallup, Washington

Project No:  19921.64793.PLANNING Figure; 2
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LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| @l sl-|:.5|% Boring Log A1 ~
Z ez S]E | € §‘9 8 3
. 2155 2|8 | L88% | 2|8l » |38 =
23 El12e(.2|5 | 843 alE| Q| € H
58 | 3|95|58|8 |&82| 83| 3|5 DESCRIPTION 3
Siity SAND (SM), dark brown, moist, with fine to medium gravel,
angular to subrounded sand and gravel, with orange and black
B \ fragments. T
SAND (SP), dark brown, moist, poorly graded, fined grained.
7] — 30
Increased silt content at ~4 ft bgs (~10%), limited recovery from 4
to 8 ft bgs.
5 — L
™ "SAND (SW), dark gray, moist, well graded, with brick and ceramic [ 22
fragments.
7] \ Cobble encountered at ~8.25 bgs. VA
SAND (SP), dark brown, moist, fine grained, with minor
10— laminations/bedding. -
] Well graded sand (as above) sluffing into hole. L
VA i
Siity SAND (SM), gray, wet, fine grained, with iron mottling.
] Cobble encountered at ~13 ft bgs, limited recovery from 12 to 16 ft —20
bgs.
154 L
] Cobble and ceramic pieces encountered at ~17 ft bgs. I
N SAND (SW), dark gray, well graded, with trace fine to coarse —15
gravel, with red, white and black lithics.
20 SIS . . B
Boring terminated at 20 ft bgs.
Groundwater encountered at ~12 ft bgs.
- —10
25— L
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_33.09' Equipment/Hammer:__Acetate Liner/
Logged By:_ A. Lopez Date Completed:_10-15-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A1 Figure: 3
CDM Project No: 19921.64793.PLANNING 10of 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

R THE i Boring Log A2 2
o 2c B
g8 & [28|88|8 |&8s | 88| % |a DESCRIPTION ks
SAND (SP-SM), tan to light gray, moist, poorly graded, with gravel
and silt, sand is fine to medium, 40% gravel, fine to medium, dark
T gray angular clasts with concoidal fractures (Fill). —35
USG-Puy- ] - |
A2-2- SP-SM
10/09 . : L
USG-Puy- i
A2-4-
10/09 5 — - - -
SAND (SP), gray-brown, moist, poorly graded, fine grained,
subrounded to subangular (Alluvium). 30
USG-Puy ]
A2-6-
10/09 . ) -
Subhorizontal oxidized orange-brown bedding features at 7-8 ft bgs.
USG-Puy i
72.8- SP
10/09 ] L
USG-Puy- 10 i
A2-10-
10/09 - 25
SAND (SW), gray-brown, well graded, fine to coarse, mostly fine to |
USG-Puy- medium, subrounded to subangular, red, black and white grains,
A2-12- - moderate orange-brown oxidation (Alluvium).
10/09 ] L
| SW |
15+ -
N e 20
USG-Puy- Boring terminated at 16 ft bgs.
A2-16- Groundwater encountered at ~16 ft bgs.
10/09 _ L
20 -
. ~15
25— r
. —10
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_35.97' Equipment/Hammer:__Acetate Liner/
Logged By:_ H. Young Date Completed:__10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A2 Figure: 4
CDM Project No: 19921.64793.PLANNING 1 of 1




LOG OF BORING WITH WELL 19921-64793 10-2008.GPJ CDM_BLLV.GDT 2/1/10 REV.

s | 8 gle |53 3 Boring Log A4 5
. 2 |35 2|8 | £8% = |lal o |3 =
2yl £ |BEElo B8 | 5|5 3¢ :
3¢ & |28|68|s |&¢2 | 88| B3 |4 DESCRIPTION i
1.TF]  Silty SAND (SM), dark brown, moist, abundant organics, wood
fragments. -
Becomes brown, dry, with gravel, fine to medium sand, 30% gravel 40
USGPuy- ] to 1", well rounded (Alluvium).
Ad-2- L
10/09 _
5 | L
| —35
USGPuy- [~ SAND (SP), gray-brown, poorly graded, fin grained, angular 2* |
Ad-8- gravel clast at 8.5 ft bgs (Fill). L
10/09 .
USGPuy- 10
A4-10- i
10/09 .
— 30
USGPuy- Becomes moist at 12 ft bgs, trace dark gray angular rock
Ad-12- fragments, slag at 12.5 ft bgs, trace paper debris, minor -
10709 7 orange-brown iron oxide from 12.5 to 16 ft bgs (Fill).
USGPuy- 7]
Ad-14- B
10/09 154
USGPuy-
foo 1 25
Silty SAND (SM), gray, moist, occasional orange-brown iron oxide
(Fill). B
USGPuy- | SAND (SP), gray-brown, poorly graded, medium to coarse sand,
Ad-18- trace fine to medium gravel (0.5"-1"), well rounded, subangular, =
10/09 ] abundant orange-brown iron oxide (Alluvium).
USGPuy- 20
A4-20- N
10/09 .
VA 20
USGPuy- | 24.7 B Color changes to gray, wet, fine grained.
ﬁ‘(‘)‘/ﬁé‘ First groundwater at 22 ft bgs. L
] SAND with GRAVEL (SP), gray-brown, wet, 77.3% fine to coarse
sand; 20.8% fine gravel, subrounded; 2.0% silt. -
25— i
| r
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_ 41.72' Equipment/Hammer:__Acetate Liner/
Logged By:_H. Young Date Completed:__10-12-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A4 Figure: 5
CDM Project No: 19921.64793.PLANNING 10f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

e S P R Boring Log A4 -
slee| S|E 862 | € e 3 $
5o é%é%@%%gsggé <
+ LT B Q.
58 | 8|28(z2|2 |282 | 2|5\ 3% |3 DESCRIPTION g
| —15
13.9 SAND (SW), gray, wet, well graded, fine to coarse, subrounded to -
subangular.
30— 4" CLAY (CL) layer, light gray, moist, moderate plasticity, firm. o
SAND (SW), dark gray, wet, well graded, fine to coarse grained,
subrounded to subangular, trace fine gravel. -
~10
N 3" clay layer, light gray, moist, moderate plasticity, firm.
35 i
As above, dark gray, wet, fine to coarse sand, mostly fine to
medium. -
] — 5
40 Light gray subhorizontal bedding structures, 2 mm thick. o
SAND (SP), dark gray, wet, poorly graded, fine to medium grained,
subangular to subrounded. -
- 2" clay layer, light gray, moist, moderate plasticity, firm. 0
6.3 GRAVEL with SAND (GW), dark gray, wet, well graded, 69.3% fine -
to coarse well rounded gravel, black and green clasts; 29.5% fine to
coarse sand, subangular to subrounded. L
45—
] -5
15.4 Silty SAND with GRAVEL (SM), gray, wet, 50.4% sand, fine to
coarse grained, subangular to subrounded; 26.7% gravel, fine -
] grained, well rounded; 22.9% silt, trace wood fragments and roots.
50— -
—-10
As above.
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_ 41.72' Equipment/Hammer:__Acetate Liner/
Logged By:_ H. Young Date Completed: __10-12-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A4 Figure: 5
CDM Project No: 19921.64793.PLANNING 20f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| 2l sl e8| 3 Boring Log A4 -
Zleoz| S|E | 228 o 3
o 2 58| 2|8 | E85 2|8l w8 €
2% | E|8E|.2]a | B85 | B |E| S| & 3
3¢ | §|28|88|z |2 | 8|8 8 |4 DESCRIPTION it
55 i
As above.
| H-15
60 As above, silty sand, gray, wet, fine to coarse sand, subangular to
subrounded, 40% silt, 10% gravel, fine, well rounded, trace wood L
7 fragments and organics (Alluvium).
| —-20
26.65 Silty SAND (SP), dark gray, wet, 56.3% sand, fine grained, B
subhorizontal laminations; 42.7% silt, trace clay at 67.5 ft bgs;
much more dense than at 60 ft bgs.
65—
| —-25
Boring terminated at 68 ft bgs.
70— i
i —-30
75 i
| —-35
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_41.72' Equipment/Hammer:__Acetate Liner/
Logged By:_ H. Young Date Completed:__10-12-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A4 Figure: 5
CDIVi Project No: 19921.64793.PLANNING 30f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ COM_BLLV.GDT 2/1/10 REV

s| g §c 5833 Boring Log A4 =
o |82l 218|853 | =3 3 <
pe | 2|22 .2|5 | 22E | B (8] 8| ¢ 3
58 | 5|c8|28(2 | 282 | & (8|8 s DESCRIPTION g
55— i
SM -
As above.
| —-15
60 As above, silty sand, gray, wet, fine to coarse sand, subangular to
subrounded, 40% silt, 10% gravel, fine, well rounded, trace wood -
N fragments and organics (Alluvium).
| —-20
26.65 Silty SAND (SP), dark gray, wet, 56.3% sand, fine grained, |
subhorizontal laminations; 42.7% silt, trace clay at 67.5 ft bgs;
much more dense than at 60 ft bgs.
65—
] M -
| —-25
Boring terminated at 68 ft bgs.
ﬂ L
70 i
| —-30
75 i
| —-35
Location: Drill Rig:_ Direct Push Technology
Surface Elevation:_41.72' Equipment/Hammer:__Acetate Liner/
Logged By:_ H. Young Date Completed:__10-12-09
USG Interiors
Remedial [nvestigation
Puyallup, Washington
Boring Log A4 Figure: 5
CDM Project No: 19921.64793.PLANNING 3 0f 3




LOG OF BORING WITH WELL 18821-64793 10-2008.GPJ CDM_BLLV.GDT 2/1/10 REV.

s | 8 sl-]ce%| % Boring Log A6 -
z o] S|E | 228 L - 3
. 2 |35 2|8 | 883 < |8l v |3 =
23 £ |ZE|. 2|5 | 28| B |E| Q| € 3
gl & |28|88|z |&¢2 | 8|3 8 | o DESCRIPTION 2
SAND (SP), light brown, dry, poorly graded with gravel and silt, L
40% fine to medium gravel, dark clasts (Fill).
USGPuy- l B Bl N
AB-2-
10/09 .
=40
7 "SAND (SP), light gray-brown, poorly graded, fine to medium, mostly |-
5 fine, trace rootlets (Alluvium).
USGPuy- ] L
AB-6-
10/09 i
USGPuy- — 35
AB-8-
10/09 |
sP "
USGPuy- 10 L
A6-10-
10/09 i
Occasional orange-brown oxidation along bedding plane, -
occasional 1/4" silt layers from 11-14.8 ft bgs.
USGPuy- -
AB-12-
10/09 ]
— 30
USGPuy- T N
AB-14-
10/09 15~ SAND (SW), dark gray-brown, moist, well graded, fine to coarse,
SW red, black and white lithics. —
» Boring terminated at 16 ft bgs. -
No groundwater encountered.
] 25
20 — L
| 20
25—
Location: Drill Rig:__Direct Push Technology
Surface Elevation:__43.31' Equipment/Hammer:__Acetate Liner/
Logged By:__H. Young Date Completed:__10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A6 Figure: 6
CDM Project No: 19921.64793. PLANNING 1 of 1




LOG OF BORING WITH WELL 19921-64793 10-2008.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| 8 Sl-|5e31|% Boring Log A8 -
oZ| SlE | £e2 £ = 8
o | 2|25 2|8 | 882 | 2|8l a3 <
25 E | 2% 32 a 232 s E| G € 3
5 | & |38|88 | |[sge | 8|83 |4 DESCRIPTION i
~7’4 SAND (SP), gray-brown, moist, poorly graded, fine grained, with
trace fine to coarse gravel and organics (rootiets and wood). -
~2-inch thick lens of medium grained black and white sand.
40
As above, no grave! below ~2 ft bgs.
5 | L
35
Minor laminations/beddings and iron mottling and trace gravel from
8 to 18 ft bgs. L
SP
10 i
30
15 -
I-25
Becomes wet, increased silt content (~20%) at ~17.5 ft bgs. -
\ Becomes moist at ~18 ft bgs.
SAND (SP), dark gray, moist, well graded, with fine to coarse L
SW gravel, angular to subrounded sand and gravel, with orange, white
and black lithics. B
20 Boring completed at 20 ft bgs.
No groundwater encountered. -
20
25 i
Location: Drili Rig:__Direct Push Technology
Surface Elevation:_ 41.72' Equipment/Hammer:__Acetate Liner/
Logged By:_ A. Lopez Date Completed:__10-15-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log A8 Figure: 7
CDM Project No:  19921.64793.PLANNING 10of 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| g §|e |58 3 Boring Log B3 5
N @ |52 > & £3%, = |e B £
g | (288|025 5|28 |¢ 3
8¢ | 3 |28|68|a &8¢ | & 3|3 |a DESCRIPTION w
Sandy SILT (ML), brown, dry, fine sand, abundant rootlets.
ML -
] SAND (SP-SM), tan to light gray, moist, poorly graded, with gravel
and silt, 40% angular gravel, fine to medium, black clasts (Fill). L
SAND (SP), gray-brown, moist, poorly graded, fine grained, 30
7] subangular to subrounded, occasional dark brown bedding 1/4"
thick (Alluvium). B
5 L
1] 25
10 i
] Silty SAND (SM), dark gray-brown, moist, fine sand, trace rootlets
(Alluvium). L
| 20
SAND (SW), dark gray-brown, moist, well graded, fine to coarse,
V2 subangular to subrounded. -
= 7] Orange-brown oxidation between 13 and 14 ft bgs.
Becomes wet at 14 ft bgs. L
15
Boring terminated at 16 ft bgs.
Groundwater encountered at 14 ft bgs. =
| 15
20— -
i —10
25 i
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_ 32,73 Equipment/Hammer:__Acetate Liner/
Logged By:__H. Young Date Completed:__10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log B3 Figure: 8
CDM Project No: 19921.64793 PLANNING 1 of 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s | 8 £|¢ 5813 i Boring Log BS 5
7] = c c
8| & |28|88|E |88 | &38| 38 |4 DESCRIPTION &
v 1LIT] Sandy SILT (ML), brown, moist, abundant grass and rootiets.
| SAND (SP-SM), light brown, dry, poorly graded, with gravel and silt, |
fine to medium sand, 30% angular gravel, fine to medium, dark
gray angular clasts (Fill).
USG-PUY- ] i
B5-2-
10/09 s -
35
USG-PUY-
B5-4-
10/09 5] Jspsmi: B
USG-PUY- ] i
B5-6-
10/09 B o
USG-PUY- i
B5-8-
10/09 - —30
SAND (SP), gray-brown, moist, poorly graded, fine grained, B
USG-PUY- 10 subangular to subrounded, occasional 2-4 mm bedding defined by
B5-10- darker layers (Alluvium).
10/09 . L
USG-PUY- i
B5-12-
10/09 . sP L
USBC55-|1°UY- N Very dark gray-brown sand with higher silt content from 14-14.5 ft ~2
-14- bgs.
10/09 15— os -
_:21  Moisture content increasing at 16 ft bgs.
USB%-%JY- Boring terminated at 16 ft bgs.
10/09 1 No groundwater encountered. B
_ 20
20— -
- 15
25— o
Location: Drill Rig:_ Direct Push Technology.
Surface Elevation: 38.98' Equipment/Hammer:_ Acetate Liner/
Logged By:_ H. Young Date Completed:_ 10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log BS Figure: 9
CDM Project No: 19921.64793 PLANNING 10f 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ COM_BLLV.GDT 2/1/10 REV.

B = D - > Boring Log B7 -
s e S|E g2 2, - 8
so o |28 £1S| 582 || g |2 z
g9 & |25z5|c | 583 | B|5l g |8 DESCRIPTION 2
Or %] ZOo|oo | & oA a|lwn| D|® n]
Sandy SILT (ML), brown, moist, nonplastic, minor gravel, fine
ML grained, rounded, minor grass and roots. |
- SAND (SP-SM), light brown to orange, dry, with gravel and silt, fine
i to medium sand, 40% medium gravel, angular to subangular, dark
USG-PUY- N - gray rock (Fill).
B7-2- SP-SM
10/09 ] - r
USG-PUY- T Sandy SILT (ML), light greenish-gray, moist, nonplastic, minor fine
B7-a- to medium gravel, black angular clasts (Fill). L3
10/09 5 ] 5
USG-PUY- N ML
B7-6-
10/09 _ L
USG-PUY- ™ “Silty SAND (SM), light gray-brown, moist, fine grained, occasional |
B7-8- bedding laminations (Alluvium). L
10/09 |
a ~30
USG-PUY- 10
B7-10-
10/09 |
T SAND (SP), gray-brown, moist, poorly graded, fine to medium
grained, subrounded grains (Alluvium). |
. SP r
USG-PUY-
B7-14-
10/09 15— — 25
oW e -.,_-: SAND (SW), dark gray, moist, well graded, fine to coarse grains, -
USG-PUY- \ mostly fine to medium, subangular to subrounded.
BJ)‘/Q)S‘ Boring terminated at 16 ft bgs. L
N No groundwater encountered.
20— 20
25 ~15
Location: Drilt Rig:_ Direct Push Technology
Surface Elevation:_39.83' Equipment/Hammer:__Acetate Liner/
Logged By:_H. Young Date Completed:_10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log B7 Figure: 10
CDIM Project No: 19921.64793.PLANNING 1 0f 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

I = P I Boring Log C2 -
< oz S| E | £22 Ry 3
2 |35 2|8 | B8 | £|8] o |3 =
8 £ |BE|.Z|5 | 28| BlE|Q|E 3
£8 5 [25|zk|g | 882 | &|a|% | DESCRIPTION 8

Sandy SILT (ML), brown, moist, nonplastic, abundant organics and |-

ML grass.
] '] SAND (SP), gray-brown, moist, poorly graded, fine grained, L
medium gravel from 1 to 3 ft bgs (Fill).

USG-PUY- 7 L

C2-2-
10/09 .

USG-PUY- L
C2-4- 25
10/09 5 — SP

USG-PUY- 1 L
C2-6-

10/09 .

USG-PUY- - -

?02/& Sandy SILT (ML), dark brown, moist, nonplastic, trace gray
7] ML 1. _laminations (Alluvium). 00
SAND (SP), dark gray, moist, poorly graded, fine to medium

USG-PUY- 10 grained, subangular to subrounded grains, trace silt, gray, black, |
C2-10- red and white grains, trace silt.

10/09 ]

USG-PUY- VA L
C2-12- o Becomes wet at 12.3 ft bgs.

10/09 |

USG-PUY- ] 15
C2-14-

10/09 15—

USG-PUY- = Boring terminated at 16 ft bgs. L
(i%-/:)g- Groundwater encountered at 12.3 ft bgs.

l 10
20
i -5
25—+
Location: Drill Rig:_Direct Push Technology
Surface Elevation:__29.32' Equipment/Hammer:_Acetate Liner/
Logged By:_ H. Young Date Completed:_ 10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C2 Figure: 11
CDM Project No: 19921.64793. PLANNING 10f 1




LOG OF BORING WITH WELL 19821-84793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| gl gl-|co8 | 3 Boring Log C4 -
Z o3 2l | 222 | ¢ - 3
cw | 2135 2|8 | B8 | £ |3l 2« |3 =
28 | E|E5|28ic | 582 | B |5/ 8|5 8
3¢ | 8128|158z |85 | 8|8 B |4 DESCRIPTION i
Sandy SILT (ML), brown, nonplastic, sand, abundant rootlets. B
ML
] Sand (SP), light gray-brown, poorly graded, fine grained, -
subangular to subrounded grains, trace silt, minor orange-brown
1 oxidation (Fill). 30
GRAVEL (GP), light brown, dry, poorly graded, fine to medium
grained, angular to subangular, 30% sand, fine to medium grained I~
(Fill).
5 — L
] SAND (SP), gray-brown, moist, poorly graded, fine to medium I
grained, mostly fine, subangular to subrounded grains, minor dark
N brown laminations-subhorizontal defined by coarser sand, trace silt | -25
(Alluvium).
10 — L
] Higher silt content between 11-12 ft bgs. r
As above, becomes wet at 12 ft bgs. —20
VA B
15— L
As above. o
7] —15
SAND (SW), dark gray, wet, well graded, fine to coarse sand,
20 subrounded to subangular, trace fine gravel, well rounded, sand r
and gravel grains are red, black, and white (Alluvium).
7 —10
25— L
Location: Drill Rig:_ Direct Push Technology
Surface Elevation: 32.11' Equipment/Hammer:__Acetate Liner/
Logged By:__H. Young Date Completed:  10-12-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C4 Figure: 12
CDM Project No: 19921.64793. PLANNING 10f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

sl 2l sl_1]c.81 3 Boring Log C4 -
Zles] S|lE |82 | & ~ s
. 2158 218 | &8% |2l w |3 =
25 E 2%l 2|0 g3 BlElIQ|E 3
5¢ | &|38|58|a | ¢ | 8 |3| 3B |4 DESCRIPTION ]
] \ 3" CLAY (CL) layer, light gray, moist, medium plasticity, firm. /1
SAND (SW), dark gray, wet, well graded, as at 20 ft bgs. — 5
-
1/4" layer of light gray, coarse, subangular sand (Volcanics).
30 SAND (SW), dark gray, well graded, fine to coarse grained, I
subangular to subrounded, red, white, black lithics.
— 0
] As above, but 10% gravel, fine to medium, well rounded.
35— -
] GRAVEL (GP), dark gray, poorly graded, fine to medium gravei, —-5
angular to subrounded clasts, black and green in clasts, 20% sand,
n fine to medium grained. -
40 I~ "SAND (SW), dark gray, wet, well graded, fine to coarse grained, |
subangular to subrounded grains, trace fine to medium gravel,
N subrounded, black, red and white lithics. -
T ~-10
[~ “Silty SAND (SM), gray, wet, fine to coarse sand, subanguiarto |
subrounded, trace gravel, very fine to medium, well rounded, trace
45— wood fragments and organics. -
7] —-15
50 — L
—-20
Location: Drill Rig:_Direct Push Technology
Surface Elevation:__32.11' EquipmentHammer:_ Acetate Liner/
Logged By:_ H. Young Date Completed:_ 10-12-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C4 Figure: 12
Project No: 19921.64793.PLANNING 20f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

sl gl sl |..512 Boring Log C4 =
21| SlE | 228 £ _ 3
se | E|28 Z|€| 58| 5|8 8|8 3
3 — C ‘B Q.
g8 | 3|28|88|8 |88 | 8|88 |2 DESCRIPTION 8
Silty SAND (SM), dark gray, wet, poorly graded, fine grained sand,
55 — 10% silt, dense, much denser than overlying silty sand. L
7 M —-25
60 L . , i
Boring terminated at 60 ft bgs.
7 —-30
7 =3
65 — L
7 —-35
70 L
B -
7 —-40
75— L
7 —-45
Location: Drill Rig: _Direct Push Technology
Surface Elevation:_ 32.11' Equipment/Hammer:__Acetate Liner/
Logged By:_ H. Young Date Completed:_ 10-12-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C4 Figure: 12
CcDM Project No: 19921.64793.PLANNING 30f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

S sl gl | .81 % Boring Log C6 -
z oz| S5 |2g2 | & 8
col o |25 2|a| L8| £ |3l « |38 =
2gl € el el S| 238 | B|E| Q| € 3
58 & |e3/53|8 8828 |3| 5|5 DESCRIPTION 8
SAND (SP-SM), light brown, dry, poorly graded, with gravel and silt, [
medium grained gravel, angular, trace wood fragments, dark gray
7] (Fill). -
USG-PUY- 1 —35
C6-2-
10109 . - B
SP-SM
USG-PUY- -
C6-4-
10109 5 — i
] Sandy SILT (ML), olive-brown, moist, low plasticity, 10% gravel to 30
1", trace rootlets (Fill).
USG-PUY- N
C6-8-
10/09 ) 1 L
10— L
7] ML B
USG-PUY- 25
C6-10-
10/09 B B
15 SAND (SP), dark gray, moist, poorly sorted, fine to medium r
SP grained, trace fine gravel (Alluvium).
Boring terminated at 16 ft bgs. B
No groundwater encountered.
] 20
20— L
] —15
25— L
Location: Drill Rig:__Direct Push Technology
Surface Elevation:__37.20' Equipment/Hammer:__Acetate Liner/
Logged By:__H. Young Date Completed:_ 10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C6 Figure: 13
CDMMi Project No:  19921.64793.PLANNING 1 of 1




LOG OF BORING WITH WELL 19921-64793 10-2008.GPJ CDM_BLLV.GDT 2/1/10 REV.

s 8l glelse3| 3 Boring Log C8 5
N 2 1SEl =& | Esy Sl e ] <
g | B|28.2|5 | 2es | 5|8 8|8 5
5¢ | 3|28|88|z | 8¢ | 8 |3| 38 |a DESCRIPTION il
Silty SAND (SM), brown, wet, well graded, with gravel, angular to
SM |14 subrounded sand and gravel.
7] \ Decreased silt content at ~1 ft bgs, becomes moist. v
Sandy SILT (ML), yellow-red, wet, with angular to subrounded
h gravel. -
ML Becomes moist at ~1.5 ft bgs.
- — 35
\VA
Silty SAND (SM), brown, wet, with ~20% gravel, fine to coarse sand
and gravel, subangular to subrounded. Only 2" recovery from 4 to
5 — 8 ft bgs. i
" M L
30
10 SAND (SP), dark gray, moist, dense, poorly graded, fine grained,
with minor bedding/laminations, ~10% silt.
N Decreased silt content at ~10.5 ft bgs. I
Increased silt content (10%), with trace organics (rootlets) at ~12.5 e
] SP ft bgs.
1 No recovery from 14 to 16 ft bgs. i
15 B
Boring terminated at 16 ft bgs.
Groundwater encountered at ~4 ft bgs.
E — 20
20— -
4 15
25— r
Location: Drill Rig:__Direct Push Technology
Surface Elevation:__37.97" Equipment/Hammer:__Acetate Liner/
Logged By:_ A, Lopez Date Completed:__10-15-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C8 Figure: 14
CDM Project No:  19921.64793.PLANNING 10f 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ COM_BLLV.GDT 2/1/10 REV.

s |8 glc|s:8| 3 Boring Log D1 5
oo 5 |25 7|8 50| 5 |8g) <
o 2 @ [+%
g8 & |28/58|2 | &8s | & |33 | DESCRIPTION &
SAND (SP), light gray-brown, dry, poorly graded, fine to medium
grained, trace rootlets and leaves (Fill).
USG-PUY- 7] B
?&,bzg' GRAVEL (GP), dark gray-brown, dry, fine to medium gravel,
T rounded, 40% fine to medium sand (Fill). 30
USG-PUY+ Silty SAND (SM), medium to dark brown, moist, with gravel, fine
D1-4- sand, subangular to subrounded, 20% gravel, fine to medium,
10/09 5 subangular (Fill). L
1" wood fragments from 5 to 6 ft bgs.
USG-PUYA 7] B
D1-6-
10/09 _ L
USG-PUY- —25
?S/& x SAND (SP), gray-brown, moist, poorly graded, fine to medium,
subangular to subrounded, trace fine gravel. -
10 3" piece of concrete (Fill).
USG-PUY- B
D1-10-
10/09 ] N
USG-PUY- B
D1-12-
10/09 B ~ 20
USG-PUY- T r
D1-14-
10/09 15 - . L
As above, becomes wet at 15 ft bgs (Fill?).
USG-PUY- 4 Boring terminated at 16 ft bgs. B
'312)'/(1)2‘ Groundwater first encountered at 15 ft bgs.
4 —15
20— -
. —10
25— I
Location: Drill Rig: _Direct Push Technology
Surface Elevation:__33.07' Equipment/Hammer:__Acetate Liner/
Logged By:__H. Young Date Completed:__10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log D1 Figure: 15
CDM Project No: 19921.64793 PLANNING 1 of 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s | @l slo|co8| % Boring Log D3 -
2 lezZ| S1E | 222 | & _ 8
so| & |28 z|&8|88% | =8| g8 <
2a E [2%¢].¢ @ 3 |E £ N
g8 & 123|88|2 | 888|833 |a DESCRIPTION g
Sandy SILT (ML), brown, dry, nonplastic, 30% fine sand, trace
grass and wood fragments (Fill). 30
USG-PUY- T ML
D3-2- -
10/09 |
USG-PUY- SAND (SP-SM), light gray, moist, poorly graded, with gravel and
D3-4- silt, fine to medium sand, with 40% angular, fine to medium gravel, [
10/09 5 black clasts (stag?) (Fill).
25
USG-PUY- 1
D3-6- -
10/09 -
-1 SAND (SP), gray-brown, moist, poorly graded, fine to medium
grained, mostly fine, subangular to subrounded grains, trace gravel. L
10 2" piece of sponge and fabric at 9.5 ft bgs (Fiil).
USG-PUY-
D3-8- — 20
10/09 |
USG-PUY
D3-12- -
10/09 _
15
—15
v 4 r
USG-PUY- Silty SAND (SM), very dark gray, wet, fine sand, trace gravel, trace
D3-16- organics (Alluvium). -
10/09 ]
USG-PUY- 1
D3-18- -
10/09 ]
o SAND (SW), dark gray, wet, well graded, fine to coarse, mostly fine |
USG-PUYA 20 to medium, subangular to subrounded grains, trace gravel
D3-20- (Alluvium). 10
10/09 7] Boring terminated at 20 ft bgs.
Groundwater encountered at 16 ft bgs. L
25—
-5
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_ 30.57" Equipment/Hammer:__Acetate Liner/
Logged By:_H. Young Date Completed:__10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log D3 Figure: 16
CDM Project No: 19921.64793.PLANNING 10f 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

Boring Log D5

Other
Tests
Sample No.
Moisture
Content (%)
Dry
Density (pcf)
PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCS
Symbol
Elev. (feet)

DESCRIPTION

SAND (SP), gray-brown, dry, poorly graded, fine grained, with
organics (rootlets and wood) and minor iron mottling.

GRAVEL (GW), gray-brown, dry, well graded, fine to coarse
grained sand and gravel, subangular to subrounded sand and

TT\_gravel. Va
| SAND (SM), gray-brown, dry, poorly graded, fine grained.

GRAVEL (GW), gray-brown, dry, well graded, fine to coarse
grained, subangular to subrounded sand and gravel.

SAND (SM), brown-yellow, dry, poorly graded, fine grained with
~10% silt.

Sandy SILT (ML), gray, moist, with iron mottling, with organics,
ML becomes gray-brown, wet at 11.5 ft bgs.

SAND (SP), gray-brown, dry, poorly graded, fine grained.

25

Silty SAND (SM), gray, wet, fine grained sand, with trace organics 20

(rootlets).
15— SM

Boring completed at 16 ft bgs.
Groundwater encountered at ~14 ft bgs.
- Backfilled with bentonite chips. -

25 -

Location: Drill Rig:__Direct Push Technology
Surface Elevation:__34.05' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed: 10-14-09

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log D5 Figure: 17
CDM Project No: 19921.64793. PLANNING 1 of 1




LOG OF BORING WITH WELL 19921-64793 10-2008.GPJ CDM_BLLV.GDT 2/1/10 REV.

g2 Ble|ss8| ¢ Boring Log D7 -
o €2 |2 | 53 | S| 3 £
oy o 28| §1S | 582 | €2 B¢ :
25 E |25 ~20 233 S1E|l Q| E 3
82 | §|38|58ja |e¢e | & |d| 5 |a DESCRIPTION i
Silty SAND (SM), brown, wet, with gravel, subangular to
SM []4}1 subrounded sand and gravel, fine to coarse gravel, becomes moist,
T i \ decreased silt content at ~0.5 ft bgs. Y2
Sandy SILT (ML), yellow-red, moist, with angular to subrounded =35
b gravel, fine to coarse gravel.
Becomes gray at ~2 ft bgs. u
Limited recovery from 4 to 8 ft bgs. _
ML
5 —]
—30
Silty SAND (SM), gray, moist, fine to coarse sand and gravel. L
| Becomes brown at ~9 ft bgs. L
10—
] SM
25
Becomes wet at ~12.5 ft bgs. -
] Lens of dark gray gravel at ~14 ft bgs.
SAND (SP), dark gray, wet, poorly graded, fine grained, with fineto |
coarse gravel, silt (~10%), minor laminations/bedding and trace
15 P organics (wood and rootlets).
Boring terminated at 16 ft bgs. 20
Groundwater encountered s 23.5 ft bgs.
20—+
—15
L
25—
Location: Drill Rig:_ Direct Push Technology
Surface Elevation:_36.39' Equipment/Hammer:_Acetate Liner/
Logged By:__A. Lopez Date Completed:_10-15-09
USG Interiors
Remedial Investigation
Puyaliup, Washington
Boring Log D7 Figure: 18
CDM Project No: 1992164793 PLANNING 10f 1
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s | gl sl_|:.51]32 Boring Log E2 -
Zz o= &l & SoQ 9 o}
o £g| Z|e |85 | S |e ] £
e B |22.E|5 | i35 5|2 8¢ :
88 & |28|88|8 | 882|888 | DESCRIPTION &
Sandy SILT (ML), light gray, dry, 40% fine sand.
] ML — 30
B sp SAND (SP), gray-brown, dry, fine, subangular to subrounded (Fill).
USG-PUY- SAND (SP), gray-brown, dry, poorly graded, with 50% fine to
E2-2- medium gravel, subangular to angular, 40% fine to medium sand,
10/09 T trace red brick fragments (Fill}. r
USSZ-E"UY- Becomes fine grained at ~4 ft bgs. i
10/09 5 L
USG-PUY- 1 25
E2-6- sp
10/09 . L
USG-PUY- i
E2-8-
10/09 . . L
Becomes moist at 9 ft bgs.
USG-PUY- 10 Orange-brown oxidation at 10 to 10.5 ft bgs. i
E2-10-
10/09 . - — - 20
Silty SAND (SM), dark gray-brown, moist, fine to medium sand,
V4 abundant rootlets and wood fragments.
USG-PUY- - Becomes wet at 12 ft bgs. i
E2-12-
10/09 . oM L
USG-PUY- ] N
E2-14-
10/09 15— _
SAND (SW), very dark gray, wet, well graded, fine to coarse,
SwW DR subangular grains, red, black and white color, trace silt, trace fine
USG-PUY- \ gravel. /15
E2-16- Boring terminated at 16 ft bgs.
10/09 = Groundwater encountered at 12 ft bgs. -
20— -
_ —10
25— F
R 5
Location: Drill Rig:__Direct Push Technology
Surface Elevation:__31.02' Equipment/Hammer:_ Acetate Liner/
Logged By:_ H. Young Date Completed:_ 10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log E2 Figure: 19
CDM Project No: 19921.64793.PLANNING 10of1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

Boring Log E4

Density (pcf)
PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Elev. (feet)

Sample
USCS
Symbol

DESCRIPTION
Sandy SILT (ML), brown, dry, nonplastic, fine sand.

Dry

Other

Tests
Sample No.
Moisture
Content (%)

SAND (SP), light gray-brown, poorly graded, fine grained, trace silt,
with organic rootlets.

—30

SP

Minor orange-brown oxidation.

GRAVEL (GP), gray-brown, dry, poorly graded, medium to coarse
grained, with 20% sand, fine to medium grained, gravel is

subangular to angular.
25

109 ™ "SAND (SP), gray-brown, moist, poorly graded, finé to medium |

grained.

GRAVEL (GP), gray-brown, poorly graded, medium to coarse, B
subangular to angular.

SAND (SP), gray-brown, moist, poorly graded, fine to medium. 50
Becomes brown, wet at 13 ft bgs.

IN

SP

. TITT Sandy SILT (ML), dark gray, wet, with fine sand (~30%), and
ML organics (rootlets).

SAND (SW), dark gray, wet, well graded, fine to coarse, trace fine
gravel, grains are red, black and white.

Gravel lens at ~15.5 ft bgs, fine to medium, subangular to
subrounded.

15

20

Lense of abundant grave! up to 1" dia. at ~24.5 ft bgs.

Location: Drill Rig:_Direct Push Technology
Surface Elevation:  32.97’ Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:__10-14-09

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log E4 Figure: 20
cm Project No: 19921.64793.PLANNING 10f3




Other
Sample No.
Moisture
Content (%)
Dry

Density (pcf)
PID {(ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCS

Tests
: Symbol

Boring Log E4

DESCRIPTION

Elev. (feet)

LOG OF BORING WITH WELL 18921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

SAND (SW), dark gray, well graded, fine to coarse, subangular to
subrounded, with red, white and black lithics, fine gravel.

Wood fragments encountered at ~31.5 and 32.5 ft bgs.

35

SAND (SP), dark gray, wet, poorly graded, fine to medium,
subangular to subrounded, with red, white and black lithics.

Becomes well graded.

40

SW

GW-GM

\

Sandy GRAVEL (GW), dark gray, well graded, fine to coarse sand
and gravel, subangular to subrounded, with red, white and black
lithics.

il

SAND (SW), dark gray, well graded, with silt, fine to coarse,
subangular to subrounded, with fine gravel of red, white and black
lithics.

Sandy GRAVEL (GW-GM), dark gray, well graded, with silt, fine to
coarse sand and gravel, subangular to subrounded with red, white
and black lithics.

10

|
Tfe S g e * g ST

SM

Silty SAND (SM), gray, wet, fine to medium grained, with
subangular to subrounded trace gravel, fine to medium.

Increased silt content at ~48 ft bgs (~35+%).

Location:

Drill Rig:__Direct Push Technology

Surface Elevation:  32.97'

EquipmentHammer:__Acetate Liner/

LLogged By:__A. Lopez

Date Completed:_10-14-09

USG Interiors
Remedial Investigation
Puyallup, Washington

Project No:  19921.64793.PLANNING

Boring Log E4 Figure; 20

20f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| 2 §l-1|co® | % Boring Log E4 -
Zloz| S| E 228 L 3
2 |SE| |58 | Esy | 22,3 £
32 | 2l2E|. 2|5 | g2E | §E|El g |t =
&8 | §|28|83|E | &8s | & (g8 |a DESCRIPTION 3
As above.
55— r
= —-25
T Silty SAND (SM), dark gray, wet, very dense, poorly graded, fine
grained sand, with some minor laminations.
60 Boring terminated at 60 ft bgs.
Groundwater encountered at 13 ft bgs during drilling.
. —-30
65— r
. —-35
70 =
. —-40
75— F
- —-45
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_ 32.97 Equipment/Hammer:__Acetate Liner/
Logged By: A. Lopez Date Completed:__10-14-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log E4 Figure: 20
CDM Project No: 19921.64793.PLANNING 30f3




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| 8 §l=|cs8|% Boring Log E6 -
oz| Slg | 828 | ¢ - 3
. 2158l 2|8 (B8 | = 12|l w |3 =
o7 €l2g| 2|5 | 2828 | 2| Q| € 3
§¢ | 8 (28|88|z | 8¢ | 8|83 |a DESCRIPTION 3
SAND (SP), gray-brown, dry, poorly graded, fine grained, with
organics/rootlets and wood. -
30
5 —
] ~1" lenses of silt from 6 to 6.5 ft bgs.
SP -
—25
10 Increased silt content (~10"%) at ~10 ft bgs.
] Wood fragments at ~11 ft bgs.
Al -
Becomes brown-yellow, wet, with increased silt content (~15%}) at
~] ~14 ftbgs. — 20
15 T\ Becomes dark gray with no silt at ~14.5 ft bgs. 7
SM | Silty SAND (SM), gray, wet, fine grained sand. L
Boring completed at 16 ft bgs.
Groundwater encountered at ~14 ft bgs. -
—15
20—
| L
—10
25—
Location: Drill Rig:_ Direct Push Technology
Surface Elevation: _34.68' Equipment/Hammer:__Acetate Liner/
Logged By:_A. Lopez Date Completed:_10-14-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log E6 Figure: 21
CDM Project No: 19921.64793 PLANNING 10f 1
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s | 7 gl-|:co81 3% Boring Log F1 -
z 0| S|E | 2282 | g g
[0} = a w g~ = (0] 5 2
5o & |22 3| |58z | |8 8|% 3
b = o K7y a
58 s |2858|2 |85 | &|5| 2% |4 DESCRIPTION g
- SAND (SP-SM), brown, moist, poorly graded, with silt, fine grained,
subrounded grains, minor medium gravel from 1.5 to 2.5 ft bgs,
subangular (Fill). 30
SP-SM
USG-PUY- _
1F3/-02é SAND (SP), gray-brown, fine to medium, mostly fine, subangular,
trace angular gravel (Fill).
P i
USG-PUY-
F1-4-
10/09 - -
SAND (SP), light gray-brown, dry, poorly graded, fine grained,
subangular to subrounded grains, 1/4" brown silt layers at 9.8 to
USG-PUY- 10.8 ft bgs (Alluvium). 25
F1-6-
10/09 -
SP
USG-PUY a
F1-8-
10/09 L
USG-PUYA Silty SAND (SM), dark gray-brown, moist, fine to medium sand, o
F1-10- subangular to subrounded, minor organics up to 0.5" including
10/09 rootlets, wood fragments. 20
Becomes wet and very dark gray at 11 ft bgs.
USG-PUY a
F1-12- M
10/09 L
USG-PUY- "
F1-14-
10/09 _
SAND (SW), very dark gray, wet, well graded, fine to coarse sand,
1 subangular to subrounded grains, red, black and white, trace fine
USG-PUY- \ gravel. L 15
F1-16- Boring terminated at 16 ft bgs.
10/09 Groundwater encountered at 11 ft bgs. -
—10
— 5
Location: Drill Rig:_ Direct Push Technology
Surface Elevation: Equipment/Hammer:__Acetate Liner/
Logged By:_ H. Young Date Completed:  10-13-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log F1 Figure: 22
CDM Project No:  19921.64793.PLANNING 10f 1




LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

s| 8 §le|5s8| % Boring Log F2 =
o2 |58l /g ES53 < e 5 e
o a |20 = o S5 e £ al|l 9 Fs] .
28 | E|85|=8|a | 5355 | §|5| 8 | & 3
82 | 8|28|58|z |se2 | 8|8 3 |4 DESCRIPTION w
- | SAND (SP), gray-brown, dry, poorly graded, fine grained, with
organics (rootlets). |
5 — — 30
SP
10 . —25
Increased silt content (~10%), becomes brown at 10 ft bgs.
] Iron mottling from 14 to 15 ft bgs. i
\VES : o — : —20
Silty SAND (SM), gray, wet, fine grained sand, with iron mottling.
SM
Boring terminated at 16 ft bgs.
Groundwater encountered at ~15 ft bgs. B
20 — 15
- -
25— —10
Location: Drill Rig:__Direct Push Technology
Surface Elevation:_34.92' Equipment/Hammer:__Acetate Liner/
Logged By:_A. Lopez Date Completed:__10-14-09
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log F2 Figure: 23
Project No: 19921.64793.PLANNING 10f1




. Well or
. — =] = Piezometer
s| g gle|5:3]| 3 Boring Log MW1 o | Blezometer
o 82| |8 |ESS | S| 5 &
[ a0 2|8 E2 0 c a w o) i
82 | El2E). 2o |95 | B|E|l G |¢E 3
g8 | 5188|188z | ¢ | 8|8 8 |4 DESCRIPTION & T
Silty SAND (SM), brown, moist, medium stiff, with ~ <
gravel and organics, subangular to subrounded
N gravel. -
N 35
5 — . L
Driller reports large rock at 5 ft bgs.
i LT "SAND (8P), brown, moist, fine sand, loose. [~ 30
10 L
T 25
15 SAND (SW), dark brown, moist, well graded, -
medium to coarse sand, with trace fine to medium .
N gravel, subangular to subrounded sand and gravel. =
z L
20
] SAND (SP), gray, saturated, medium dense, poorly
graded, fine to medium sand, with trace siit and
N gravel.
25
Boring terminated at 25.5 ft bgs.
7] Groundwater encountered at ~17.5 ft bgs.
Location: Drill Rig:_Sonic
Surface Elevation:_39.15' Equipment/Hammer:_ Bagged Samples/
Logged By:__A. Lopez Date Completed:_10-28-09

LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ COM_BLLV.GDT 2/1/10_REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW1 Figure: 24
CDM Project No:  19921.64793.PLANNING 10f 1




Well or

Boring LOg MW2 Piezometer

Completion

Resistance

(blows / foot)

Depth (feet)
Elev. (feet)

Sample
USCS
Symbol

DESCRIPTION

Content (%)
Density {pcf)
Penetration

Sampte No.
Dry

Other
Tests
Moisture
PID (ppm)

.

Lk

Silty SAND (SM), brown, wet, medium dense, with
organics, gravel and trace cobbles, very fine sand. -

Becomes dark brown with increased gravel content
(~15%), moist at ~1 ft bgs. — 30

%7

Large cobble encountered at ~3 ft bgs.

Becomes gray at 5.5 ft bgs.

— 25

Some small pieces of ceramic and painted wood at "
~8.5 ft bgs (Fill). j
SAND (SP), gray-brown, moist, poorly graded, fine
to medium, with trace silt and gravel.

Becomes wet at ~10 ft bgs.

Mo

Iron mottling from 11 to 12 ft bgs.

SAND (SW), dark brown, wet, well graded, medium
to coarse, with trace fine gravel and silt, subangular
to subrounded sand and gravel.

15 Increased gravel content, becomes medium grained

at 15 ft bgs.

20 Boring terminated at 20 ft bgs.

Groundwater encountered at ~10 ft bgs. -

Location: Drill Rig:__Sonic
Surface Elevation:_31.67' Equipment/Hammer:_Bagged Samples/
Logged By:_A. Lopez Date Completed:_ 10-28-09

£OG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW2 Figure: 25
CcDM Project No: 19921.64793.PLANNING 10f 1




Well or

Boring Log MW3 Piezometer

Completion

Elev. (feet)

DESCRIPTION

Sample No.
Moisture
Content (%)
Dry

Density (pcf)
PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCs
Symbol

Other
Tests

SAND (SP), gray, moist, loose, poorly graded, fine
to medium, with organics (rootlets), trace silt.

-y

7N

I
w
S

%

SAND with GRAVEL (SW), gray-brown, moist,
loose, well graded, 50% fine to coarse gravel,
subangular to subrounded, sand is fine to medium,
with trace silt. - 25

Becomes gray at ~7.5 ft bgs.
Decreased moisture content @ ~8 ft bgs.

SAND (SP), brown, moist, loose, poorly graded, fine
to medium, with trace siit.

No recovery from 10 to 15 ft bgs, driller reports soft
drilling conditions at 10 ft bgs.

20

15

SAND (SW), dark gray, wet, medium dense, well
graded, with ~25% fine to medium gravel,
subangular to subrounded, sand is fine to coarse,
subangular to rounded.

Decreased gravel content (~10%) and grain size
(fine) at ~19 ft bgs.

Driller says it becomes more dense with decreased
gravel at 20 ft bgs. [
- Boring terminated at 20 ft bgs.
Groundwater encountered at ~10 ft bgs. -

20

Location: Drill Rig:__Sonic
Surface Elevation:__30.53' Equipment/Hammer:__Bagged Samples/
Logged By:_ A. Lopez Date Completed: _ 10-29-09

LOG OF BORING WITH WELL 19921-84793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW 3 Figure: 26
cmn Project No: 19921.64793.PLANNING 10f1
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Well or

Boring Log MW4D Piezometer

Completion

DESCRIPTION K

Other
Tests
Sample No.
Moisture
Content (%)
Dry
Density (pcf)
PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCS
Symbol
Elev. (feet)

SAND (SP), brown, moist, loose, poorly graded, with 4
organics, trace gravel and silt. L

Becomes gray at ~4 ft bgs.

SAND (SW), gray, moist, loose, well graded, with - 25
gravel, ~30% subangular to subrounded gravel.

Becomes gray-brown with decreased moisture
content at ~6 ft bgs. |

SAND (SP), brown, wet, dense, poorly graded.

15

SAND (SW), dark gray, wet, medium dense, well
graded, with ~40% fine to coarse gravel, subangular |
to subrounded sand and gravel.

Decreased gravel content (~10%), at ~18 ft bgs.

20 Sandy GRAVEL (GW), brown-gray, wet, loose, fine

to coarse, subangular to subrounded sand and -
gravel, with trace silt.

SAND (SW), dark gray, wet, medium dense, well -
graded, subangular to subrounded sand, with trace
gravel.

6" layer of increased fine to medium gravel (~50%)
at ~22.5 ft bgs.

Location: Drilt Rig:__Sonic
Surface Elevation:  29.79 Equipment/Hammer:__Bagged Samples/
Logged By:_A. Lopez Date Completed:__10-30-09

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MWA4D Figure: 27
cm Project No: 19921.64793.PLANNING 10f2




Well or

Boring Log MW4D Piezometer

Completion

PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
UsCs
Symbol
Elev. (feet)

DESCRIPTION

Other

Tests
Sample No.
Moisture
Content (%)
Dry

Density (pcf)

30

Sandy GRAVEL (GW), gray, wet, loose, fine to
coarse, subangular to subrounded sand and gravel, L
trace silt.

Increased sand and silt content from 35 to 36 ft bgs.

35—

Increased silt content at 36 ft bgs.

40

Little to no recovery from 40 to 45 ft bgs, driller
reports gravel based on drill action.

45

Boring terminated at 45.5 ft bgs. -
Groundwater encountered at ~10 ft bgs.

Location: Drill Rig:__Sonic
Surface Elevation:_29.79' Equipment/Hammer:_Bagged Samples/
Logged By:__A. Lopez Date Completed:__10-30-09

LOG OF BORING WITH WELL 19921-64793 10-2009.GPJ CDM_BLLV.GDT 2/1/10 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW4D Figure: 27
CDM Project No: 19921.64793 PLANNING 2 of 2
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Other

Tests
Sample No.
Moisture
Content (%)
Dry

Density (pcf)
PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)

Sample

UscCs

Symbol

Boring Log MW4S

DESCRIPTION

Elev. (feet)

‘Wellor
Piezometer
Completion

20

SP

SAND (SP), brown, moist, loose, poorly graded, with [

organics and gravel, fine to medium, subangular to
subrounded gravel, with trace silt, fine to medium
sand.

Increased silt and gravel content at ~2 ft bgs. L

No gravel, sand becomes fine, decreased moisture L o5

content at ~4 ft bgs.

Becomes dark gray with trace gravel and fine to L

medium sand, with increased moisture at ~7 ft bgs.

Becomes wet at ~10 ft bgs. -

Very easy drilling, wet from 10 to 15 ft bgs.

SAND with GRAVEL (SW), dark gray, wet, medium
dense, well graded, fine to coarse sand, subangular
to subrounded, with fine to medium gravel,
subangular to subrounded (~25% gravel).

Decreased gravel content (~10%) at ~18 ft bgs.

2N\
<
PN

%

Boring terminated at 20.5 ft bgs.
Groundwater encountered at ~10 ft bgs.

Location:

Drill Rig:__Sonic

Surface Elevation:_ 29.37’

Equipment/Hammer:__Bagged Samples/

LLogged By:__A. Lopez

Date Completed:_ 10-29-09

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW4S
Project No: 19921.64793.PLANNING

Figure: 28
1 of 1
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Other

Tests
Sample No.
Moisture
Content (%)
Dry

Density (pcf)
PID (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)

Sample

USCs

: Symbol

Boring Log MW5

DESCRIPTION

Elev. (feet)

Well or
Piezometer
Completion

10

SAND (SP), brown, moist, loose, poorly graded, with
trace organics and silt, fine sand.

As above, but decreased moisture, becomes
gray-brown at ~2 ft bgs.

Becomes dry, and fine grained at ~4 ft bgs.

No recovery from 10 to 15 ft bgs.

— 30

—25

15

K

20

SAND (SP), light brown, fine grained, poorly graded.

Color changes to gray, wet, fine to medium sand.

Color changes to gray-brown.

SAND with GRAVEL (SW), dark gray, wet, medium
dense, well graded, with ~25 to 50% fine to medium
gravel, subangular to subrounded sand and gravel.

25

Boring terminated at ~25 ft bgs.
Groundwater encountered at ~17 ft bgs.

Location:

Drill Rig:__Sonic

Surface Elevation:_34.02'

Equipment/Hammer:__Bagged Samples/

Logged By:_A. Lopez

Date Completed:__10-29-09

USG Interiors

Remedial Investigation
Puyallup, Washington

Boring Log MW5

Project No: 19921.64793.PLANNING

Figure: 29
1 of 1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

. — LL = — i -
s | 8 glE |5:3 |8 Boring Log B-5D =
ool % |2E| z|8| B3 | 2|8 0| <
82| £ |e2g|_ Z|gE| 2 | B |E| Q | E 3
38| 5 |33]|834|58|885 | 83|33 DESCRIPTION ﬁ
SM Gravelly, Silty SAND (SM), light brown, dry, fine sand, fine to
T coarse, subangular to subrounded gravel, loose, with trace B
E organics. -
i Cobble encountered at ~1 ft bgs. L
Gravelly, Sandy SILT (ML), brown-yellow, moist, gravel and sand L35
as above, stiff, with trace organics.
S ML B
i Cobble encountered at ~6 ft bgs. :
| Becomes gray and wet at ~8 ft bgs. i 30
M .':': Silty SAND (SM), brown, moist, fine to very fine, medium dense,
10 T\ with silty bedding and clasts. /T
T Sp - SAND (SP), brown, moist, fine to very fine, dense. B
SAND (SP-SM), brown-yellow, moist, fine, medium dense, with
T | trace silt bedding. B
1 — 25
15 SP-SMI:- 1111 Becomes gray at ~14 ft bgs. i
2 Very Silty SAND (SM), dark gray-brown, moist, fine, medium
T dense, with brown and gray silt bedding and black sand bedding. B
Becomes wet at ~16.5 ft bgs. -
BSD-18 228 B = Decreased silt content at ~18 ft bgs. 20
SM
B5D-20 10 20 B
B5D-22 19 G SAND (SP), dark gray-brown, wet, fine, dense, with trace silt and
B5D-23 36 ie1 organics. i
—15
25 sp B
B5D-26 19 €1 B
B5D-27.5 <7 G - -
Boring terminated at ~28 ft bgs.
. Groundwater encountered at ~16.5 ft bgs. —10
30— -
_ — 5
35— =
_ — 0
40— -
— — -5
45— -
Location: Drill Rig:__Direct Push
Surface Elevation:__38.98' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-18-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log B-5D Figure: 3
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 3/16/11 REV.

S |,E| E|E 588 3 Boring Log C-3D -
o |SEE] Z|& | B> | = | 5 £
83 g |B2| 2|s | 828 | £ |E| 8 |¢ =
8¢ & |235|88|3 | 8¢ | 88| S |4 DESCRIPTION B
1.1t Silty SAND (SM), brown, dry, fine to very fine, medium dense, with |
T organics (rootlets). -
5 Becomes moist at 1.5 ft bgs. 30
i Increased silt content from ~1.6-1.8 ft bgs. B
Cobble encountered at ~2 ft bgs, becomes gray-brown with
decreased silt content and decreased organics. -
5 — Gravel encountered at ~3.5 ft bgs. L
i Cobble and gravel encountered at ~4.5 ft bgs. B
_ SM L o5
1 Becomes dense, yellow-red at ~8 ft bgs. B
Trace wood debris and rootlets encountered from ~9 to ~12 ft bgs, B
210 — becomes dark brown. -
-] Becomes wet with increased silt content at ~11 ft bgs. B
— 20
i Poorly Graded SAND (SP), gray, moist, fine to medium, subangular |
7] to subrounded sand, medium dense, with black, white, and red -
15 lithics. B
] — 15
C3D-18 68 el -
Becomes medium to coarse, dark gray, and wet at ~19 ft bgs. B
C3D-19.5 148 20 . -
1 sp Very limited recovery from 20-24 ft bgs. i
7] — 10
C3D-24 10 -
25 L
C3D-26 7 e -
As above. — 5
Boring terminated at ~28 ft bgs. B
N Groundwater encountered at 11 ft bgs. -
30 L
N — 0
35— L
- — -5
40— -
N —-10
45— -
N —-15
Location: Drill Rig:__Direct Push
Surface Elevation:_32.15' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-17-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C-3D Figure: 4
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

; o =& = = i - .
s | g £|& |5s3 |3 Boring Log C-4D 2
=0 % 2 g = g = § E P Z %. ] g =
% £ |ZE|.2|%E| 295 | B|E| Q | E 3
58 & |28|88|28 %8s | 88|23 |a DESCRIPTION ﬁ
1.1t Silty SAND (SM), light brown, dry, fine to very fine, loose, with
numerous organics (rootlets). r
Decreased silt content at ~2 ft bgs, becomes brown-yellow. 30
Layers of salt & pepper, brown-yellow, and gray-brown from 2.5 to ~
3 ft bgs. L
Becomes gravelly at ~3 ft bgs. L
Granite cobble encountered at ~4.5 ft bgs.
Slightly Silty SAND (SP-SM), dark brown, moist, fine grained, 25
medium dense, with trace silty bedding. B
Becomes dark gray at 11.5 ft bgs. 20
Becomes wet with gray silt, black sand, and brown sand layers and |
trace organics at ~12 ft bgs.
Decreased silt content at ~15 ft bgs. B
— 15
C4D-18 145 SAND (SP), dark gray-brown, moist, fine to coarse, medium dense,
with trace fine to medium gravel, with white, black, and red lithics. r
C4D-20 58 B
— 10
C4aD-22.5 79 L
C4D-24 76 Becomes yellow-red at ~24 ft bgs. B
C4D-26.5 57 L5
C4aD-28 <7 Becomes dark gray and fine to medium, with decreased gravel B
content at ~28 ft bgs. r
C4D-30 <8 L
C4D-32 <7 Boring terminated at ~32 ft bgs. 0
N Groundwater encountered at ~12 ft bgs. r
35— L
- —-5
40— -
n —-10
45— -
n —-15
Location: Drill Rig:__Direct Push
Surface Elevation:_32.11' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-18-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C-4D Figure: 5
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

$1.8 g5 |52 | 8 Boring Log C-6D -
@ |5E > e ® E - ] " ° %
g2 | £|8E|. 2|z |25 | E|E| 9| £ 3
8¢ | §|38|88|3 | &¢2 | 88| 3 | & DESCRIPTION B
] —35
5 No samples collected from 0-16 ft bgs. See boring log for C-6. B
] — 30
10 L
— 25
15— -
ML Sandy SILT (ML), gray, moist, fine, subangular to subrounded B
7] T\ _sand, with trace fine gravel, stiff. /120
T 411 Silty SAND (SM), dark brown, moist, fine to very fine sand, with -
B trace gravel, dense. L
20 Slightly increased silt content at ~18 ft bgs.
i SM Decreased silt, increased sand content at ~21 ft bgs. B
Becomes dark gray. —15
\VA N
o5 _ Becomes wet at ~24 ft bgs.
Gravelly SAND with SILT (SP-SM), gray-brown, moist, fine to B
T coarse, angular to subrounded sand and gravel, medium dense, =
with white and red lithics. 10
| SP-SM L
i ] Wood debris (~1" thick) at ~28.3 ft bgs. B
30 . . i
Boring terminated at ~30 ft bgs.
N Groundwater encountered at ~24 ft bgs. =
7] — 5
35— L
7] — 0
| 40 — -
- — -5
45— L
7] —-10
Location: Drill Rig:__Direct Push
Surface Elevation:_37.2' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_10-26-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C-6D Figure: 6
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

$1.8 g5 |5:8| % Boring Log C-8D -
2 ISE| z|& | 53 Slel , 13 e
52 | (22,82 | 505 5B 8|2 .
5e |8 |338|88|3 | 882 | 8|&| B |a DESCRIPTION i
- — 35
5 No samples collected from 0-16 ft bgs. Refer to boring log for C-8.
— 30
10 o
1 — 25
\VARN N
15— -
SAND with SILT (SP-SM), dark gray, wet, fine to very fine sand, i
T with trace organics, dense. B
1 — 20
20 o -
1 SP-SM| No recovery from 20 to 24 ft bgs. |
1 — 15
25 Gravelly SAND with SILT (SP-SM), gray-brown, moist, fine to
T coarse sand, fine to medium, angular to subrounded gravel, B
medium dense, with white and red lithics. -
i SP-SM} Decreased gravel content, becomes dark gray at ~26 ft bgs. 10
30 - -
Boring terminated at ~30 ft bgs.
N Groundwater encountered at ~14 ft bgs. B
_ — 5
35— o
] — 0
| 40 — -
— — -5
45— -
Location: Drill Rig:__Direct Push
Surface Elevation:__37.97" Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_10-26-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C-8D Figure: 7
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

. — L = — i -

s | g8 gl% |53 3 Boring Log C-10 =
co| % |28 2|8o| B2 | 2 |8| 0 |3 <
82| £ |2g|_2|gE| 225 | B|E| @ | E 3
s&| § [55/88|28/8d2 | &8 (8| % |a DESCRIPTION &

C10-0 <5 2] 1-1t]  Gravelly, Silty SAND (SM), brown-yellow, moist, fine to medium
T SM 1 sand and gravel, medium dense.
C102 <7 el -~ Cobble encountered at ~1.8 ft bgs, becomes wet. Va
B 1 Silty SAND (SM), gray, moist, fine to very fine gravel, dense, with
trace fine to medium gravel and silt bedding.
C10-4 12
5 —
C10-6 <6 (3]
] SM
C10-8 <6
B Glass encountered at ~8.5 ft bgs.
C10-10 <6 104G
C10-12 <6 Sandy SILT (ML), dark gray-brown, wet, fine to very fine sand, soft,
T with trace organics.
C10-14 <5 1G) ML
15—
C10-16 <5 mew Boring terminated at ~16 ft bgs.
N Groundwater encountered at ~12 ft bgs.
20—
25—
30—
35—
40—
45—

Location: Drill Rig:__Direct Push
Surface Elevation: Equipment/Hammer:__Acetate Liner/

Logged By:__A. Lopez Date Completed:_8-18-10

USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log C-10 Figure: 8
CDM Project No:  19921-74559 1of1




Boring Log D-3D

Other

Tests
Sample No.
Moisture
Content (%)
Dry

Density (pcf)
Arsenic XRF
(ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCS
Symbol
Elev. (feet)

DESCRIPTION

w
o

ML Sandy SILT (ML), brown, wet, fine to very fine, medium stiff, with —
TTTT\ nhumerous organics. Va

T =+ Silty SAND (SM), light brown, moist, fine to very fine, medium
dense, with organics. [

.\ Sandy SILT (ML), dark brown, moist, fine to very fine, medium stiff, /.'

with organics.
Becomes very stiff at ~3 ft bgs.

Silty, Sandy GRAVEL (GM), gray, moist, fine to coarse sand and
gravel, subangular to subrounded, dense.

Becomes brown-gray with increasing silt content at ~7 ft bgs.
Becomes gray, saturated at ~8 ft bgs, glass encountered at ~9 ft -
1\ _bgs. L
Silty SAND (SM), gray-brown, maist, fine to very fine, medium
dense, with trace organics.

Sandy GRAVEL with SILT (GM), gray, moist to wet, angular to
subangular, medium dense. B
Yellow discolored wood debris from 11.1 to 11.3 ft bgs. -
SAND with SILT (SP-SM), gray-brown, moist, fine to very fine, L
medium dense, with trace organics.
Decreased silt content at ~13 ft bgs.

GM

0 SM

1
VA GM

\II\
8

15 SP-SM

Wood debris encountered at ~18 ft bgs. -

SAND (SP), dark gray, moist, fine to medium, dense, with red, r
white, and black lithics. L

D3D-18| 77 (G ]

SP

D3D-22 1065 fe1 Becomes fine to coarse at ~22 ft bgs. -

D3D-24 1021 Silty, Sandy GRAVEL (GM), gray-red and brown, wet, fine to -

coarse, subangular to rounded, medium dense.

D3D-26| 801 61

D3D-28 578 GM
Becomes dark gray at ~29 ft bgs. -

D3D-30 19 30 161

Boring terminated at ~32 ft bgs. -
Groundwater encountered at ~11 ft bgs.

Location: Drill Rig:__Direct Push
Surface Elevation:__30.57" Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-17-10

LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 3/16/11 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log D-3D Figure: 9
CDM Project No: 19921-74559 10f 1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

s | gl sl | 28| % Boring Log D-9 =
Z ozl &% 288 L 3
Q@ s5c > L ©c ~ | e ° 2
ge | B |B2| 2|38l 225 | £ |E| 8 | ¢ s
58 | 8 |85|58|28|8¢2 | 8|8 3 |a DESCRIPTION ks
D9-0 <10 2] 1.1t]  Gravelly, Silty SAND (SM), brown, dry, fine to coarse sand and
T gravel, loose. B
Becomes moist at ~0.5 ft bgs. — 35
D9-2 <6 B = Cobble encountered at ~1 ft bgs. L
Becomes dense with trace gravel and increased silt content at ~2.2
D9-4 26 SM ft bgs. ~
5 — Becomes gray at ~4 ft bgs. -
~3" thick gray silt layer at ~5 ft bgs. L
D9-6 7 1
- — 30
D9-8 <6 Silty SAND (SM), dark brown, moist, fine, medium dense, with
N occasional layers of wood debris (1/4 to 4" thick). B
10 Cobble encountered at ~9.5 ft bgs. B
D9-12 11 SM 25
D9-14 <6 e B
15— -
Boring terminated at ~16 ft bgs.
N No groundwater encountered. —20
20— -
1 — 15
25— -
— — 10
30— =
. —5
35— =
. — 0
40— =
- — -5
45— -
— —-10
Location: Drill Rig:__Direct Push
Surface Elevation:__37' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-18-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log D-9 Figure: 10
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

. — L = — i -
s| 8 5|t |53 3 Boring Log E-O =
so | 2 155| 2|2 S22 | £ (8| |2 £
°R £ |22|_2|gE| 22z | B || O | € z
88 | §|25|88|%8 &8s | &8 138| 2 |5 DESCRIPTION &
E0-0 26 2 o 11t Silty SAND (SM), brown, moist, fine, loose, moist, with trace gravel
7] T\ and organics. /]
E0-2 <6 el 11 SAND with SILT (SP-SM), gray/salt & pepper, moist, fine, loose,
B with scattered organics.
Becomes brown at ~2.8 ft bgs.
EO0-4 10 : Becomes gray at ~3.3 ft bgs.
5 SPsw = Alternating light brown and brown layers from 4 to 8 ft bgs.
EO-6 <6 [(3]
EO-8 <6
10 ] “f{}] Gray/salt & pepper layer from ~9 to 9.5 ft bgs.
E0-10 <6 G Very Sandy SILT (ML), dark brown, moist, fine to very fine sand,
T stiff, with trace organics and sand layers.
£0-12 < WL Alternating gray and red-brown layers from ~10.5 ft bgs.
\VA
E0-14 <6 swe\_Becomes wet at ~14 ft bgs. Va
15 GW ..: Silty, Sandy GRAVEL (GW), wet, fine to coarse sand and gravel,
EO-16 8 HeW T\ angular to subrounded, medium dense.
b Boring terminated at ~16 ft bgs.
- Groundwater encountered at ~14 ft bgs.
20—
25—
30—
35—
| 40—
45—
Location: Drill Rig:__Direct Push
Surface Elevation: Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-20-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log E-0 Figure: 11
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

; o =B = = i - .
s |8 8|8 |5sE| F Boring Log E-2D 2
| 2 |55| =g EEG | £ 3 £
Bg| B |BE|.Z|8E[z25| E|E| Q¢ 5
58| & |=8|&88 |zl dze | 8 |B| 3| & DESCRIPTION w
J.Lt]  Silty SAND (SM), light brown, dry, fine to very fine, loose.
1 B Becomes light gray/salt & pepper at 0.5 ft bgs. —30
B SM Becomes moist with brown silty layers at ~1 ft bgs. -
] GM b # Silty, Sandy GRAVEL (GM), gray-brown, moist, fine to coarse,
TTIT\ angular to subrounded, medium dense. /T
5 SM "l Gravelly, Silty SAND (SM), brown-yellow, moist, fine to coarse, B
B subangular to subrounded sand and gravel, loose. 25
E SAND with SILT (SP-SM), brown, moist, fine to very fine, loose. -
spsMl Glass shards encountered at ~6.7 ft bgs. B
2 i Silty SAND (SM), dark gray-brown, wet, fine, medium dense.
10
. — 20
i 1 Layer of increased silt content from 13 to 13.25 ft bgs. i
T \ Discolored red (oxidized iron) seam (~1 cm thick) at ~13.5 ftbgs. /T
15 Very Gravelly SAND (SP), dark gray, moist, fine to medium sand B
and gravel, medium dense. 15
E2D-16 400 i Decreased gravel content from 16 to 17 ft bgs, becomes wet at 16
ft bgs.
E2D-18 1660 ie1 i
20 -
E2D-20 p443 Becomes brown-yellow at ~20 ft bgs. 10
i Decreased gravel content at ~22 ft bgs. i
E2D-23 33 Ie1 i
E2D-24 168 Sandy GRAVEL (GW), dark gray, red and brown, moist, fine to
25 coarse, subrounded to rounded, medium dense. B
E2D-26 91 G Gravelly SAND (SP), dark gray, moist, fine to medium sand and 5
T gravel, subrounded to rounded, medium dense, with white, red, and
black lithics. -
E2D-28 145
E2D-30 467 30qa i
Increased gravel content, becomes fine to coarse. — 0
E2D-32
E2D-34 9 €1 L
35— =
Boring terminated at ~36 ft bgs. -5
N Groundwater encountered at ~9.5 ft bgs. B
40— =
. —-10
45— =
. —-15
Location: Drill Rig:__Direct Push
Surface Elevation:__31.02' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-17-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log E-2D Figure: 12
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

. —~ LL = — i -
s| 8 512 | 583 3 Boring Log F-2 =
o |52 Z|e B85 S| e w | B £
Bg | E|BE|. 2|gE| 225 | £ |E| Q| >
8e | §|23|88|%8| ¢ | 8|8 8 | & DESCRIPTION B
F2-0 <6 2] & SAND with SILT (SP-SM), gray-brown, moist, fine, medium dense,
T with trace organics.
F2-2 <6 (3]
F2-4 <6
5 —
F2-6 8 (L) SP-SM Wood debris (roots) encountered at ~6, ~6.25, and ~8 ft bgs.
F2-8 <6 z
Y Cobble encountered at ~8.5 ft bgs.
10— Becomes wet with trace gravel and silt bedding at ~9 ft bgs.
F2-12 <5 Silty, Sandy GRAVEL (GW), dark gray, wet, fine to coarse sand
T and gravel, loose.
F2-14 50 e
15— :
ow )
F2-17 11 [ (3]
20 - -
Boring terminated at ~20 ft bgs.
N Groundwater encountered at ~9 ft bgs.
25—
30—
35—
40—
45—
Location: Drill Rig:__Direct Push
Surface Elevation: Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-20-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log F-2 Figure: 13
CDM Project No:  19921-74559 1of1




Boring Log F2D

Other
Tests
Sample No.
Moisture
Content (%)
Dry

Density (pcf)
OVM (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCS
Symbol
Elev. (feet)

DESCRIPTION

No samples collected from 0-16 ft bgs. Refer to boring log for F-2.

SAND with SILT (SP-SM), gray-brown, moist, fine, medium dense,
with trace organics.

SP-SM Becomes very gravelly with fine to coarse sand at ~16.5 ft bgs.

SAND with SILT and GRAVEL (SP-SM), dark gray, wet, fine to very
fine, loose, with white and red lithics.

Gravel decreases to trace at ~20.5 ft bgs, increased white and red
lithics, sand becomes fine to coarse.

Wood (~3" thick) encountered at 23 ft bgs.

Rock encountered at 23.5 ft bgs.

Wood encountered at 24 and 25 ft bgs.

Lens of clay (~1" dia.) at ~25 ft bgs.

Layer of dark brown very silty sand (~4") at ~25.5 ft bgs.

Liner very full from 26 to 28 ft bgs.

Increased gravel content from 26 to 26.5 ft bgs, sand becomes fine
to coarse.

Wood debris encountered at ~27 ft bgs.

Sand becomes fine to very fine at ~29 ft bgs.

SP-SM

No sample recovered from 32 to 34 ft bgs.

Boring terminated at ~34 ft bgs.
35 Groundwater encountered at ~13 ft bgs.

Location: Drill Rig:__Direct Push
Surface Elevation: Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_10-26-10

LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log F2D Figure: 14
CDM Project No:  19921-74559 10f1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 3/16/11 REV.

. — L = — 1
s | 8 5|t |ss3| 3 Boring Log Y2 =
co| & |28 2|go| B2e | 2 |8] 0|3 £
g2 £ |2g|_2|gE| 22 | B || O | € =
st| & [33|88|58(882 | 83|33 DESCRIPTION ﬁ
Y2-0 <11 2] 1.t]  Asphalt on surface.
_ M : L
-~ Gravelly, Silty SAND (SM), brown-yellow, moist, fine to coarse sand 40
Y22 10 h = X \ and gravel, loose. [_
1 Silty SAND (SM), brown, moist, fine, medium dense, with trace B
Y2-4 13 5 organics and silt bedding.
Y2-6 12 fe1 g Becomes dense at ~6 ft bgs. i 35
Y2-8 8 B
Y2-10 <7 10 — - - i B
E SAND (SP), gray, moist, fine to medium, medium dense, with trace -
fine sand layers and organics. L 30
Y2-12 ND
_ - L
Y2-14 7 el L
15— I . r
v2-15.5 < e ~2 .thICk Sllt. layer at 15 ft bgs.
Boring terminated at 16 ft bgs.
N No groundwater encountered. —25
20— -
— — 20
25— -
1 — 15
30— =
1 — 10
35— =
. —5
40— -
. —0
45— -
- — -5
Location: Drill Rig:__Direct Push
Surface Elevation:__42' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-18-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log Y2 Figure: 15
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 4/28/11 REV.

. — LL = — i -
s| 8 5 |5s8| % Boring Log Z-5 =
5o | S155| 2[5 | 28| w2 £
o 2 g |ag|_2laE| 82z S| gl O c =
st | §|28|88)kg| k82 | 85| 2 | DESCRIPTION ﬁ
Z5-0 <8 2] 1-1t]  Gravelly, Silty SAND (SM), brown-yellow, moist, fine to coarse sand
T and gravel, loose. B
~2" thick gray silt layer at ~1 ft bgs. — 40
252 8 B = Sand becomes fine at ~2 ft bgs. L
Z5-4 7 Silty SAND (SM), brown, moist, fine, dense, moist, with trace silt
S bedding and iron oxide red seams. B
75.6 10 el Cobble encountered at ~4 ft bgs. -
- —35
75-8 <7 B
75-10 <7 1044] L
75-12 <7 — 30
E Becomes gray-brown at ~12.5 ft bgs. -
Becomes gray from ~13 to 15 ft bgs, with slightly decreased silt L
75-14 8 = content.
15— -
75-16 11 Boring terminated at ~16 ft bgs.
N No groundwater encountered. —25
20— -
— — 20
25— -
1 — 15
30— =
1 — 10
35— =
. —5
40— =
. —0
45— -
- — -5
Location: Drill Rig:__Direct Push
Surface Elevation:__42' Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_8-18-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log Z-5 Figure: 16
CDM Project No:  19921-74559 1of1




LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 3/16/11 REV.

$1,E B|E 538 % Boring Log AAO -
© |5E > e ® E - ] " ° %
g2 | E|8E|. 2|z |25 | E|E| 9| £ 3
8¢ | §|38|88|3 | €22 | 88| 3 | & DESCRIPTION B
Gravelly, Silty SAND (SM), dark brown, moist, fine to medium sand
T and gravel, with trace organics, dense.
i Brick debris encountered at ~2 ft bgs.
Becomes wet at ~3 ft bgs.
5 — Becomes moist with brown-yellow and slightly decreased silt
i content at ~4.5 ft bgs.
10 Becomes dark brown with increased silt content at 10 ft bgs.
Z i Pink grout encountered at ~13 ft bgs.
T Becomes light brown with orange lithics, white and black wood
15— debris and wet at 13.5 ft bgs.
E Becomes brown at ~16.5 ft bgs.
E Sandy SILT (ML), brown, moist, fine to medium sand, with
i numerous wood organics and trace gravel, stiff.
20 Silty SAND (SM), dark gray, wet, fine sand, with trace silt bedding,
N medium dense.
i Poor recovery from 22 to 24 ft bgs.
Gravelly SAND with SILT (SP-SM), gray-brown, wet, fine to
25— medium, angular to subrounded sand and gravel, medium dense,
B with white and red lithics.
30 i CLAY with SAND (CL), gray, moist, fine sand, medium stiff.
Decreased gravel content, becomes dark gray at ~30 ft bgs.
] 1N_Layer of silty, gravelly SAND with SILT (-3" thick) at ~30 ftbgs._ _ /]
SAND with SILT (SP-SM), dark gray, wet, fine sand, medium
E dense, with white and red lithics.
35 - -
Boring terminated at ~35 ft bgs.
N Groundwater encountered at 13.5 ft bgs.
I 40—
45—
Location: Drill Rig:__Direct Push
Surface Elevation: Equipment/Hammer:__Acetate Liner/
Logged By:__A. Lopez Date Completed:_10-26-10
USG Interiors
Remedial Investigation
Puyallup, Washington
Boring Log AAO Figure: 17
CDM Project No:  19921-74559 1of1




Well or

Boring LOg MW-6S Piezometer

Completion

Other
Tests
Sample No.
Moisture
Content (%)
Dry

Density (pcf)
OVM (ppm)
Penetration
Resistance
(blows / foot)
Depth (feet)
Sample
USCS
Symbol
Elev. (feet)

DESCRIPTION

SAND with SILT (SP-SM), light gray-brown, moist,
poorly graded, fine grained sand, trace fine gravel,
common rootlets.

Becomes dry, trace angular cobbles at 8 ft bgs
(Levee Fill).
10

Becomes wet at 10 ft bgs.

Common orange-brown iron oxide, abundant fine
rootlets from 11 to 14 ft bgs.

SAND (SP), gray, wet, poorly graded, medium
subangular to subrounded grains, trace
orange-brown iron oxide at 14' to 15' bgs, sand
grains comprise red, gray, and black lithics, faint
subhorizontal bedding laminations in places
(Alluvium).

SAND (SW), dark gray, wet, well graded, fine to
coarse subangular to subrounded grains, grains
comprise black, gray, and red lithic fragments.

15

20

25 Boring terminated at 25 ft bgs.

Groundwater encountered at 10 ft bgs.

35—

Location: Drill Rig:__Rotosonic
Surface Elevation: Equipment/Hammer:__Continuous Core/
Logged By:_ H. Young Date Completed:_10-12-10

LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 3/16/11 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW-6S Figure: 18
CDM Project No: 19921-74559 10f 1




. Well or
. = —~ = . - __ | Piezometer
2 oS E E| 688 ] Bonng Log MW-6D T | Completion
o 2 55| 2|2 885 | 28 w3 g
Bgl £ |ZE|.Z|z | 285 | B|E| Q| € 3
8¢ & |[38|88|3 |82 | 8 |8| 3% |& DESCRIPTION w
SAND (SP-SM), light gray-brown, moist, poorly
7] graded, fine subangular to subrounded grains,
MWSD-2 common rootlets 0' to 2' bgs.
] Becomes dry.
MW5D-4
5
MW5D-6 1
_ SP-SM
12" boulder, granitic composition at 8 ft bgs.
MWS5D-9 G Cobbles from 8 to 13 ft bgs.
10
MWS5D-12 \V4 Ie1 Common orange-brown iron oxide from 12 to 13 ft
= 7 bgs.
Becomes wet, color changes to gray-brown, trace 4"
MWSD-14 15— = cobbles at 13 ft bgs (Levee Fill).
SAND (SP), gray, wet, poorly graded, medium
MW5D-16 fe1 grained, subangular to subrounded sand, trace
7] 0.25" oxiqliz_ed grave_l, sand comprises black, gray,
MW5D-18 iel o and red lithics (Alluvium).
MW5D-20 20
MWS5D-22 G sum -+ Silty SAND (SM), olive-brown, wet, fine subangular
7] \ to subrounded grains, trace rootlets. [
MW5D-24 el SAND (SW), gray, wet, well graded, fine to coarse
25 — subrounded grains, red, black, gray lithics, trace fine
to coarse, well rounded gravel.
MWS5D-26 61
MW5D-28 61
] sw
MW5D-30 30
MWS5D-32 61
MW5D-34 (2]
35
MWS5D-36 G ®* al GRAVEL (GP), dark gray, wet, poorly graded, fine to
7] GP |e coarse gravel, trace cobbles, well rounded grains,
30% SAND (SW), trace silt, gravel, and sand
MWSD-38 | g comprises red, gray, green lithics.
| 40 '. .. Sandy CLAY (CL), olive-brown, wet, trace gravel,
MWS5D-40 ) . medium stiff, medium plasticity.
] GP “. { GRAVEL (GP), as at 36 ft bgs.
MWS5D-42 I€1 <
i 1.1+ Silty SAND with GRAVEL (SM), dark gray, wet, fine
MWS5D-44 [G] sv |]]}] tocoarse, subangular to subrounded sand grains,
45 L 30% silt, trace well rounded gravel and cobbles. Va
- Boring terminated at 45 ft bgs.
| Groundwater encountered at 13 ft bgs.
Location: Drill Rig:__Rotosonic
Surface Elevation: Equipment/Hammer:__Continuous Core/
Logged By:_ H. Young Date Completed:_10-12-10

LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

USG Interiors
Remedial Investigation
Puyallup, Washington

Boring Log MW-6D Figure: 19
CDM Project No: 19921-74559 10of 1




Well or

fine to coarse, loose, with trace silt.

| = w = | = i - __ | Piezometer
s| g gfg | 523 3 Boring Log MW-7S = | Rlezometer
oo | 2|28] 2|82 S5z | 2 (2] g | B <
°R £ |2g|_2|ocEl 222 | B || Q| E z
st | 5|33]38|58| 885 | &8|a| 3 |a DESCRIPTION §
< sm ELEt]  Silty SAND (SM), light brown, dry, fine, loose, with
scattered organics.
<6 Becomes moist with trace gravel at ~0.25 ft bgs.
Becomes dark brown at ~0.5 ft bgs.
<6 Slightly Silty SAND (SP-SM), gray/salt & pepper,
moist, fine, medium dense.
Becomes very gravelly from ~2 to 2.5 ft bgs.
50 Silty SAND (SM), dark gray-brown, moist, fine to
very fine, dense.
18 Becomes brown at ~4 ft bgs.
Glass encountered at ~5 ft bgs.
Gravel seams at ~9.25 and 8.5 ft bgs.
<6
Sandy SILT (ML), gray and red-brown layers, wet,
fine sand, medium stiff, with trace organics and
<5 \ Sand seams. Va
SAND with SILT (SP-SM), dark gray-brown, wet,
<6 T\_fine, loose. /]
Gravelly, Silty SAND (SM), dark gray, wet, fine to
1 coarse sand and gravel, angular to subrounded,
< -\ medium dense. Va
SAND (SP), dark gray, wet, fine to medium, medium
<5 dense, with trace gravel and organics (small
branch). /-
9 111 SAND with SILT (SP-SM), dark gray-brown, wet,
TIT\ fine, loose. /]
Gravelly, Silty SAND (SM), dark gray, wet, fine to
8 medium sand and gravel, angular to rounded,
medium dense. [
<5 Sandy GRAVEL (GW), dark brown, red, gray, wet,

Boring terminated at ~25 ft bgs.
Groundwater encountered at ~10 ft bgs.

Drill Rig:__Direct Push

Surface Elevation:

Equipment/Hammer:__Acetate Liner/

Logged By:__A. Lopez

Date Completed:_8-20-10
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LOG OF BORING WITH WELL 19921-74559-8-2010.GPJ CDM_BLLV.GDT 1/5/11 REV.

. Well or
. = —_ = | = __ | Piezometer
2 gl g E|1 688 | 3% Bonng Log MW8 % | Completion
s |82 3|8 |88 | =2 o, |3 &
—_ — = P24 o) B
2 £ |85|2E|2 | 282 | §|5| 8 |E 5
oy n 0|00 | O axrs o |wn| D [2) DESCRIPTION w
§ SAND (SP), gray-brown, moist, poorly graded, fine
T subangular to subrounded sand, trace silt, common
MWE-2 ie1 B3 fine rootlets (Alluvium).
5 i GP BOULDER, 16" dia., light gray, granitic composition
T\ (Levee Fill). /1
MW8-6 icl Silty SAND with GRAVEL and COBBLES (SM), light
B SM gray-brown, moist, fine to medium subangular to
i subrounded sand grains, 30% gravel and cobbles to
GP -\ 6" dia., trace rootlets.
T [T\ BOULDER, 12+" dia., subangular (Levee Fill). /]
MW8-10 10 SM i1 Asatb5 ftbgs.
i BOULDER, 1.5' dia., light gray, dry, subangular,
VAN granitic composition (Levee Fill).
1 Clayey GRAVEL (GC), light greenish-gray, wet, fine
i to coarse subrounded gravel, trace cobbles to 6"
Mws-14 15— dia., clay component is stiff, trace orange-brown iron
oxide, medium plasticity (Levee Fill).
MW8-16 G SAND with GRAVEL (SW), dark gray, wet, well
T graded, fine to coarse subangular sand grains, 30%
MWB-18 ie1 gravel, fine to coarse well rounded, sand and gravel
: B grains comprise red, black, and gray lithics
20 (Alluvium).
MW8-20
MW8-22 61
MWwW8-24 1
25 Boring terminated at 25 ft bgs.
N Groundwater encountered at 12.5 ft bgs.
30—
35—
| 40—
45—
Location: Drill Rig:__Rotosonic

Surface Elevation:

Equipment/Hammer:__Continuous Core/

Logged By:_ H. Young

Date Completed:_10-13-10
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Appendix C

Groundwater Sampling Records
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m GROUNDWATER SAMPLING RECORD

. Ly
Sample ID (}?’7&/% s -2 e /e 2 |
Project £/ [our ibn Date: ////// Ly ]
Project No.: /z,’g«ﬁ/ -/ _@L/ 76/3 Sampled IBy: /Y= S &
Weather: (’.f.-’qf C,,(:.'/:]!Jﬁ; 4 MM : L75 4 Reviewed By:
Depth to water (TOC) /5. 3(» Time (329 Comments ﬁ‘
Water Volume in Casing Totai Well Depth (T0C)_ % Lo
Volume Purged Before Sampllng |2 | Screened interval (TOC) & 107[- ‘E('f‘e,ﬁf\
Purging Method r" r/&;/:‘éd,, Do u/) Purge Volume Measurement Method rfﬂ[?c,/
Time | Flow ‘Cumulative Temp Specific pH | Turbidity | Dissoived | Comments
o Rate | V Iumj (°C) Conductance Oxygen
% " ‘/mf?l [éf | {microsiemens/cm) 002 | p 7
S (09l |- Tnid [s22q] 368 lpg2] 95 | bl 79 |sedy
p33| | 2Lt /7.6 324 ool oM | 402 (7)) /59
0839 \ | 4 124 By |pb2| Jev | 529 |47] /94
SIURY o7 1169 347 LI D13 | Al 50515 A|
1349 U ob%] 381 5] D4 | N5 444 54
5% I 4 A 334 LA ] O | 5 13l 184
okt V| 13 [Rel] 359 Jb®[ o [ 086 [34 54
Sampling Method ﬂ'n’é{é&ﬁ A
o | Analytical Matrix " Dlves Bno Dlattached Time Sampled  {J 70¢)
‘_Zl Sample Container 4 |+~ - Preserved By At What pH Filter Type Cooled By
| % S el Ln})htp" /}? 3 T T
< inc/2) R < 2
[ el plrsty/ _
[ See \L’/lllalm ' Hloi Z 2,
Z5 mLi-;f.‘. S Lﬂ//q -
AppearanceIOdor (’/(’3 u,/o ’“/rsfj a:& /c’%
; g pH {(last stabilized) | a. O¥ Temperature (°C) ‘2 o] —
= e Eh (millivoits) ?1[04_ ‘_ Specific Conductance (microsiemens/cm) = S~
&3 OVM-PID Headspace (ppm) — Comments
Chain-of-Custody EYes O No Chain-of-Custody D
Duplicate Sample ID Mfll Replicate Sample Nos. N/ A L
S | ANALYTICAL |LabName 427 Date Sent to Lab //////4{7
:§ LAB Shipment Method /41 ,fed:w. v K
% | SPUTWITH | Name (s)
[ ' QOrganization (s)
Other 7. ifg/ ‘{/nl%}(" _-,¢/ ' t)f S /éééﬁ-

REv. 2002 forms\groundwater sampling record
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Appendix D
Bathymetric and Land Survey Report
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DWG INDEX:

Pe
[ON
N\
\
\
~ LEGEND
™~ ~ o SOIL SAMPLE
~ ¥ TEST PIT
™~ — @ MONITORING WELL
SOIL SAMPLES S s e TOP BANK
75 CONTOUR 1" INTERVAL
2086 687049.59 1191310.50  14.51 SS1 ~ — —— CONTOUR 5" INTERVAL
2090 687064.32 1191247.68  15.66 S52 T PATH EDGE
2094 687074.84 1191172.59  16.05 SS3 —
2097 687082.37  1191151.17 15.97 SS54 ~
2098 687093.25 1191102.09  16.78 SS5 T
34006  687072.14 1191211.98 17.53 S55-2 —
34008  687104.74 1191038.92  24.95 SS6 —~— —
34002  687127.08 1191082.14  13.78 SS7 —
34004  687112.54 1191148.45  15.57 SS8 ~~75__
34005  687088.96 1191213.88  15.76 SS9 ~
——
2110 687051.39 1191310.59  18.85 PLOT #1 —~
2109 687062.65 1191242.29  18.84 PLOT #2 —~
2108 687075.25 1191174.43  NO REBAR PLOT #3
2107 687093.06 1191103.80  18.82° PLOT #4 AN
AN
N
\
——
——
——
\
\ \
75—
—
——
SOIL SAMPLE 7 —=©
(NEW LOCATION)
7.
S~ SOIL SAMPLE 6 PUYALLUP RIVER
RESE PLOT #4 ‘
25— — REBAR ELEV.=18.82 G=—SOIL SAMPLE 8
— — WATER SURFACE=19.72" (NEW LOCATION)
— ~=
— — ~=
30 — SOIL SAMPLE 5
~— —— — ~_
~< ~— — — —
T0P == T~ ~ = = SOIL SAMPLE 3
Me T s T~ ~ - = ~—— ___ SOIL SAMPLE 4
——.T— = =~ = — PLOT #3 G=—SOIL SAMPLE 9
T — — ~ T — NO REBAR (NEW LOCATION)
T = = — 1 _ WATER SURFACE=19.66’ LOT 42
\>*§\ = S === — T — SOIL SAMPLE 5-2 REBAR ELEV.=18.84"
RS = = = =i — | SET 4 LATHE WATER SURFACE=19.74’
©ASPHALT g, TSSL— = == = —~ SOIL SAMPLE 2. pLOT #1
Te == — — = — REBAR ELEV.=18.85
TR S—— — — \é\‘ — WATER SURFACE=19.80’
T = ~ e ~SOIL SAMPLE 1
MW7 (CTR LID) ot - S e Bt
GRND. ELEV.=31.22' b z - — \\\\
» _ ’ - >~ —
TOP 1”7 PVC =30.90 T — _—
~— _
TEST PIT TABLE MW6S (CTR LID) —
GRND. ELEV.=31.00’ = 75—
1991 686849.47  1191138.35 _ 33.09 A—1 Jo TOP 27 PVC =30.50 =
1990 686821.98 1191200.20  35.97 A-2 E-1 ~Z ~20_
1989 686799.41 1191233.79  41.07 A-3 MweD (CTR LID)—" ~Z
1988 686783.101  191282.30 41.72 A—4 GRND. ELEV.=31.10 ~Z
1987 686762.99 1191336.55  42.61 A—5 TOP 2” PVC =30.72 ~5
1986 686746.19 1191375.64  43.31 A—6 S
1985 686733.65 1191407.14  44.74 A-7 =_—
1980 686698.12 1191475.57  41.72 A-8 ——==
2371 686907.39 1191001.39  37.60 AA—0 T~<_—3
1992 686886.94 1191137.16 39.44 B—1 £-2 ==
1993 686860.56  1191178.26  39.26 B-2 Oy MW4S ) T TT—=
1994 686848.66 1191239.19  32.73 B-3 [ GRND. ELEV.=29.37 . —~30
1995 686828.29 1191287.32  34.17 B—4 TOP 2" PVC =32.22 —
1996 686812.79 1191329.92  38.98 B-5 @ E-3
1997 686796.19 1191376.26  39.47 B—6 MW3 ®
1998 686780.70 1191405.09  39.83 B—7 GRND. ELEV.=30.53' MW4D MW8 (CTR LID)
o b mes BT O =
2044 686912.35 1191186.42  29.32 c-2 D—1 TOP 27 PVC =32.77 ToP 27 PVC =29.93
2003 686897.08 1191234.01 32.15 c-3
2002 686878.94 1191280.00  32.11 c—4
2001 686863.44 1191328.28  33.93 c-5
2000 686847.45 1191371.48  37.20 c-6
1999 686825.97  1191417.05  39.67 c-7 Jof ol
1978 686792.83 1191466.59  37.93 c-8 Yo E_u Es
2005 686983.72 1191134.68  33.07 D—1
2006 686962.69 1191189.33  31.76 D-2 @ b-2
2007 686954.15 1191235.42  30.57 D-3 MW2 W @
e e mis Ga o o
2010 686895.46 1191372.11 34.57 D—6 TOP 27 PVC =35.11 ‘T;ggDé,,ElL,% j;}oﬁs,
1977 686872.58 1191410.09  36.39 D—-7 : o
1976 686859.33 1191458.06  36.32 D-8
2376 686842.74 1191500.68  36.52 D-9 E-6
2369 687049.58 1191093.36  31.33 E-0 MW P2-3 — =@
2016 687028.61 1191143.75 32.69 E-1 GRND. ELEV.=33.22° @=—MW P2-2
2015 687001.82 1191173.12 31.02 E-2 » _ . _ ,
2014 686996.16 1191227.87  29.33 E-3 ot TOP 47 PVC =34.04 ?ggD‘i"Eﬁ,@‘éf;jgs,
2013 686966.21 1191278.54  32.97 E—4 o1 =
2012 686965.59 1191319.23  34.92 E-5 b-4
2011 686943.71 1191365.94  34.68 E-6 @ MW P2-1 )
2377  686798.77  1191553.54  36.16 E-10 ?oRgDé ':E,L:@ \é=3§39154,
2374 686714.40 1191213.84  42.56 Y-2 =33.
MW P3—3———
2375 686713.33 1191314.26  43.58 zZ-5 Jof GRND. ELEV =31.32° @ MW P3—2
c-2 TOP 4” PVC =32.92° GRND. ELEV.=31.47'
R(AA-0 TOP 4” PVC =32.93'
@ MW P3—1
GRND. ELEV.=31.97’
MONITOR WELL ¥ ToP 4" PVC =33.66° o
c-3 b6
2040 686798.34 1191307.78  42.25 MW 1
2039 39.15 MW 1 GRND jof
2019 686958.00 1191142.04  35.11 MW 2 B—1
2020 31.67 MW 2 GRND
2018 686994.06 1191174.56  33.70 MW 3
2017 30.53 MW 3 GRND
2022 686990.98 1191234.67  32.77 MW 4D
2021 29.79 MW 4D GRND
2023 686997.11 1191231.30  32.22 MW 4S
2024 29.37 MW 4S GRND
2026 686956.00 1191315.85  37.36 MW 5
2025 34.02 MW 5 GRND o
2368 687049.07  1191225.72  30.72 MW 6D B-2
2368 31.10 MW 6D CTR LID
2367 687050.90 1191215.11 30.50 MW 6S
2367 31.00 MW 6S CTR LID jot ot
2366 687054.77  1191055.40  30.90 MW 7 A—1 53 JOg
2366 31.22 MW 7 CTR LID c-6
2370 687003.24 1191373.66  29.93 MW 8
2370 30.31 MW 8 CTR LID
2042 686927.89 1191456.74  34.14 MW P1—1
2043 33.28 MW P1—1 GRND
2031 686922.13 1191354.58  33.14 MW P2—1
2032 32.96 MW P2—1 GRND
2027 686933.80 1191363.34  34.76 MW P2—2
2028 34.10 MW P2—2 GRND ot
2030 686936.78 1191348.89  34.04 MW P2-3 Ao
2029 33.22 MW P2—3 GRND
2038 686901.85 1191242.19  33.66 MW P3—1
2037 31.97 MW P3—1 GRND
2034 686912.26 1191250.35  32.93 MW P3-2
2033 31.47 MW P3—2 GRND
2035 686914.58 1191237.52  32.92 MW P3-3
2036 31.32 MW P3—3 GRND
1982 686605.75 1191478.16  45.07 MW RRN o @ Mwi
1981 42.40 MW RRN GRND A-3 GRND. ELEV.=39.15’ jot
1983 686721.62 1191215.95 44.72 MW RRS TOP 2” PVC =42.25’ B—6
1984 42.63 MW RRS GRND SEE SHEET 2
1 2 3 4 | 5

SW 1/4 SEC. 21 T20N R4E W.M.

=
=z
'_
wn
Ew, [
W PIONEER AVE
( FEET )
1 INCH = 20 FT
—~——
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]
MW P1-—1
GRND. ELEV.=33.28’
TOP 4” PVC =34.14"
NOTES
FIELD MEASUREMENTS FOR THIS MAP WERE PERFORMED
ON 11/20, 11/23, 12/7/2009, & 11/17/2010 WITH A
TCRA 1101 TOTAL STATION INSTRUMENT, AND MEET OR
EXCEED A LINEAR CLOSURE OF 1:15,000. ALL PRIMARY
MEASUREMENT EQUIPMENT HAS BEEN COMPARED AND
ADJUSTED TO A NATIONAL GEODETIC SURVEY CALIBRATED
BASELINE, WITHIN THE LAST YEAR.
DATUM
}/31 NAD 83/91 WASHINGTON SOUTH ZONE
D—7 NAVD’88
US FEET
e CONTROL
PUYALLUP RIVER (RESET COORDINATES CONVERTED TO NAVD’88)
RM 7.5 N687359.335 E1191128.109 ELEV. 39.773
RM 7.8 N687186.149 E1192696.606
}3{ RM 8.0 N687154.942 E1193752.141 ELEV. 42.430
D-9
c-7
E-10
SEE SHEET 2 ¥
6 c-8 7

VICINITY MAP

/5TH ST NW
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N LEVEE RD E
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DWG INDEX:

~ s —

‘, \\\\ —<
3 T — = SW 7/4 SEC. 21 T20N R4E W.M.
~— —_
—
— \ —
MW6S (CTR LID) — —
GRND. ELEV.=31.00’ = ——75_
» _ » — ~—
Yo TOP 2” PVC =30.50 — —
E-1 \ = =
MWeD (CTR LID) ~ \ 20—
GRND. ELEV.=31.10’ —
TOP 2” PVC =30.72 ~5
T S — — —
\ \E\\ —
E-2 T~ ~~2J90__
» \\\ —_—
ot MW4S , T~ T —
GRND. ELEV.=29.37 —s0 -
jof TOP 2” PVC =32.22° —
MW3 ) —
GRND. ELEV.=30.53" MW4D MW8 (CTR LID)
Yo( TOP 2" PVC =33.70 GRND. ELEV.=29.79’ GRND. ELEV.=30.31’
D1 TOP 2” PVC =32.77" TOP 2" PVC =29.93
o E-4 E-5
@ D-2
MW2 ol @
GRND. ELEV.=31.67’ o3 MW5
TOP 2” PVC =35.11" GRND. ELEV.=34.02’
TOP 2” PVC =37.36"
JOl
E-6
MW P2-3 ——— =@
GRND. ELEV.=33.22’ @=—MW P2-2
TOP 4” PVC =34.04’ GRND. ELEV.=34.10’
& jof TOP 4” PVC =34.76
c-1 D—4
@ MW P2—1
GRND. ELEV.=32.96’
W P33 " TOP 4” PVC =33.14
5 GRND. ELEV.=31.32" @ MW P3-2 ,
c-2 TOP 4” PVC =32.92° GRND. ELEV.=31.47
TOP 4” PVC =32.93
@MW P3—1
GRND. ELEV.=31.97’
2 TOP 4” PVC =33.66" Y
c-3
D-6
B—1
D-7
JOf
B-2
a )
B-3 ‘e
Jof
Ol c—7
A=2
Jol @ MW
A-3 GRND. ELEV.=39.15 o
SEE SHEET 1 TOP 2" PVC =42.25' B-6 SEE SHEET 1
Ei B-7
A—4 jOy
BENCH MARK
SET 5/8” REBAR & 1 1/2”
ALUMINUM CAP WITH ”"X” Yo(
ELEV.= 42.39’ A—5
A-6
JO§
MW RRS A—7
GRND. ELEV.=42.63’ APPROX. LOC.
TOP 2" PVC =44.72 FLAG GONE
“>)
r=2 z-5

JOY
c-8
)
B-8
5
A-8
MW RRN

GRND. ELEV.=42.40’
TOP 2" PVC =45.07'

]

E-10

LEGEND
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TEST PIT

MONITORING WELL
TOP BANK

CONTOUR 1" INTERVAL
CONTOUR 5" INTERVAL
PATH EDGE
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Appendix E
Hydrogeologic Calculations
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i Example 3.5
pecause your calculator gives &

ili logist is
sibility as a hydrogeo .
i?nnfeel is ju_st'ﬁed. Typically this
ant figures (Table 3.6).

a variety of different units in the

ydrogeologist“’ﬁeeds to be able to

tem to another through unit con-

dix B). It
version factors (Appen t
ixrllly your field book and a calcula

sed upon some numbers.

An estimate of hydraulic conductivity at 2 x 10™* cm/sec was estimated for a sandy mate-
rial. The number needed to be converted into ft/day to perform a calculation for average

linear velocity during a tracer test (Chapter 13). The only resources you have are a writ-
ing utensil, a field book, and a calculator. : :

K=2><10'4—C—l:n—x 1in. « 1ft N 605?0 N 1440min ~06ft/day
sec |254cm 12in. 1 min 1day

The average linear velocity was estimated to be:

_K oh_057ft/day 3ft
n, o 026  145ft

ave

=0045ft/day

jvity Values for Various Earth
Schwartz (1990 & hydraulic conductivity can be estimated for sandy materials where
Hydrauli;:vit cem/sec ctive grain size (dio) is between 0.1 mm and 3.0 mm (Hazen 1911),
,’/Eﬂ‘ﬁt——y—’;/ represents the smallest 10% of the sample. (It is important to pay
ine clay 8 x107 -2 % 10 to the limits over which this is applicable). The effective grain size
{ x 1011 -4.7 x 107 ined from a grain-size distribution plot (see Chapter 8 and Exam-
1 x 107-2 % 10° ain size plots are helpful in determining the sorting. The sorting
0 x 105-2 % 102 d with the uniformity coefficient (C.) expressed in Equation
9x105-5* 102
g x 1056 % 107! Cu = % ’ [3.9]
3x102-3 o
g x 10-10-2 % 104 . ' .
1g 107 ss than 4 are well sorted, and values greater than 6 are consid-
11070 p » rly sorted (Fetter 1994). The Hazen equation (1911) relating
1% 109-1.4x10 ductivity to effective grain size and a sorting coefficient is
3 x 108-6x 10* on 3.10. The most common error made by users of this
L % 107-6 % 10 forget to convert the grain-size parameters from millimeters
omite
0-4-2
limestone ix1
1.0 x 10® 2
4 x 10 110 21 e K= C(dm) [3.10]
1 x 1077~ v
yasalt 9 x 107 4.2 107,
lalt 4 x 1052 aulic conductivity in (cm/secj
S . 10 : .
] 3.3 x 104-5.2> 12 e grain size (cm)
‘anite — . : . : .
Hbro 5.5 x 105-3.8% y and grain-size coefficient in (1/cm/sec)
abbr ) .
neous & gx 107-3% 10, assigned according to sorting and grain size (Table
¢ rocks 1 etermined by evaluating the median grain size (dso)
. igneous& 3% 10712-2> % ution curve (Example 3.6). Values that are poorly
ic rocks
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104 Manual of Applied Field Hydrogeology

sorted and finer grained-receive smaller coefficient numbers. We recorml-
mend that the coefficients in Table 3.7 only be estimated to the nearest
value of 10.

Table 3.7 Hazen Equation Coefficients in (cm-sec)? Based
on Sorting and Grain Size .

Description‘ Coefficient
Poorly sorted to well-sorted very fine sand 40-80

Poorly sorted to moderately sorted fine sand 40-80
Moderately sorted to well-sorted medium sand 80-120
Poorly to moderately sorted coarse sand 80-120
Moderately sorted to well-sorted coarse sand 120-150

Shepard (1989) evaluated the data from published studies relatin;
grain-size to hydraulic conductivity by plotting hydraulic conductivity (i
ft/day) verses median grain size (dso) on log-log paper. Various plots wer
made based upon sediments from different depositional ‘environme
(Chapter 2), each forming a straight-line plot. The slope of the plot was
lated to an exponent (Equation 3. 11). The values of the exponent range
tween 2.0 and 1.5 for glass spheres of equal size to poorly sort
unconsolidated materials. Example C values and exponents are shown:
Table 3.8.

K =CF deOi

Where: .
K hydraulic conductivity (ft/ day)

Cr shape factor, {based upon deposition
units which convert mm? to ft/day

median grain size in mm
exponent (between 0.0 and 1.5) = slope on log-log plot

WEIGHT, w. D, AND CSonpEr EGEER, H.L. 2091
MASUAC  OoF APPLIED 1Y DRIGE (o6 Y.




Aquifer Properties 97

cal and hydrologic properties are shown in Tables 3.4a and 3.4b. It is inter-
esting to note the similarities of specific gravity regardless of the grain-size
distribution and the range of grain-size distributions, dry bulk densities,
and hydraulic conductivities. It is apparent from the grain-size distribu-
tions that there is a correlation between grain-size and hydraulic conduc-
tivity.

5 glcm3

the porosity can be estimated using

1 =302% Table 3.3 Ranges of Values of Specific Yield [Adapted from Anderson and
Woessner (1992)]
. ied by the . ‘ No. of Arithmetic
valuating the volume occupl Y Material Class Material Analysis Range Mean
iht. Sedimentary Clay 27 0.01-0.18 0.06 /|
148g=249 Silt 299 0.01-0.39 0.20 ¥
Sand (fine) 287 0.01-0.46 0.33 b
Sand (Med) 297 - 0.16-0.46 0.32 :
3) = 24.02 cmd Sand (Coarse) 143 0.18-0.43 0.30
Gravel (fine) 33 0.13.--0.40 0.28
Gravel (med) 13 0.17-0.44 0.24 i
_ 30'0'% Gravel (coarse) 9 0.13-0.25 0.21
Siltstone 13 0.01-0.33 0.12
buted to an assumed parti(; Sandstone 47 0.02-0.40 0.21
ribute 5t fine .
ume errors. The above examp (fine)
;ncept of porOSitY- In reality, : (Snal?ccli)stone 10 0.12-0.41 0.27
ing the tap
e laboratory. During .
leﬁeld conditions being lost. Limestone 32 0-0.36 0.14 |
container of equal volume. Loess 5 0. 14—_0.22 0.18 i
ogicel Sﬁrvey Jaboratory Tepo Eolian Sand 14 0.32-0.47 0.38 ! r
earth materials were tested Schist 11 0.022-0.033 0.026
logic properties. Anders.ct)~ Tuff " 90 0.02-0.47 0.21 i
- of their findings for spect i
eans of unconsohdated n}ahg ol
6. When the reported arlkt1 !
oint of the range values, t
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Appendix F
Laboratory Reports
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

November 9, 2009

Mary Lou Fox

CDM

11811 NE 1st, Suite 201
Bellevue, WA 98009

RE: Project ID: USG Puyallup — 19921-64793
ARI Job No: PU27

Dear Mary Lou:

Please find enclosed the Chain-of-Custody (COC) records, sample receipt
documentation, and the final results for the samples from the project referenced above.
Analytical Resources Inc. (ARI) accepted fifteen soil samples, as part of a larger
shipment on October 16, 2009. For details regarding sample receipt, please refer to the
enclosed Cooler Receipt Form.

The samples were analyzed for Arsenic, as requested.
There were no anomalies associated with the analysis of these samples.

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

Sincerely,
ANALYTICAL RESOURCES INC.

O%ﬂ///wf o<

Cheronne Oreirob\‘“f:;
Project Manager
(206) 695-6214
cheronneo@arilabs.com -
www.arilabs.com

Enclosures

cc: eFile: PU27

bhase L oF 3‘/

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax
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Chain of Custody Record & Laboratory Analysis Request

ARI Client Copany: COM

{ Turn-around Requested: Standard

Date:

10/16/09

Phone: 425-453-8383

Page:

Client Contact; Alan Carey

Client Project Name: USG Puyallup

of

21

et e
Analysis Requested

/-

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., H.C, M.L.F., HY.

Sample ID Date Time Matrix No. Containers
Hold
USGPuy-B3-14-10/09 101132009 | 1341 Soil 1 X
USGPuy-B3-16-10/09 10113/2009| 1345 Sail 1 X
USGPuy-A2-0-10/09 10/13/2009| 1348 Sail 1 X Requests for analyses
will be made the week
USGPuy-B3-0-10/09 10/13/20091 1351 Soil 1 X of 10-19-2009. Do not
USGPuy-D1-0-10/09 10132008 1405 Soil 1 ¥ qlspose pf samples
without prior approval.
USGPuy-B5-2-10/09 10/13/2009 | 1416 Soil 1 X Contact Mary Lou Fox,
- CDM, (425-519-8398)
USGPuy-B85-4-10/09 10/13/2009| 1440 Soil 1 X for approval to discard
samples.
USGPuy-B5-6-10/09 10113/2009| 1422 Soil 1 X ple
USGPuy-B5-8-10/09 10/13/2009| 1425 Soil 1 X
USGPuy-B5-10-10/09 1013/2009| 1427 Sail 1 X
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Signature) (Signaturse) (Signature) (Signature)
Printed Name:; Printed Nams: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time:; Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the invoiced amount for
said services. The acceptance by the client of a proposal for services by AR! release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR! and the Client.

Sample Retentlon Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever Is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocel will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

Jrg Turn-around ﬁequested: Standard Date: ) Analytical Resources, Incorporated
‘. i _' 10/16/09 Analytical Chemists and Consultants
AR Client Company: CDM Phone: 425-453-8383 Page: of 4611 South 134th Place; Suite 100
10 21 Tukwila, WA 98168
Client Contact: Alan Carey SONgoof T Celer s He L 206-695-6200 206-695-6201 (fax)
Coplers: .. DB i
e
Client Project Name: USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers; AL., HC, M\LEF. HY.
Sample ID Date Time Matrix | No. Gontainers
Hold
USGPuy-B5-12-10/09 10132000 | 1432 Soil 1 X
USGPuy-B5-14-10/09 1013/2009| 1435 Soil 1 X
USGPuy-B5-16-10/09 1013/2009| 1440 Soil 1 X Requests for analyses
will be made the week
USGPuy-B5-0-10/09 i
y 10/13/2009| 1455 Soil 1 X of 10-19-2009. Do not
USGPuy-A6-2-10/09 10132000 1502 Soil 1 X , dispose of samples
without prior approval,
USGPuy-A6-6-10/09 10/13/2009 | 1505 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A6-8-10/09 101312000 | 1507 Soil 1 X for approval to discard
USGPuy-A6-10-10/09 1onarz008] 1509 |  Soil 1 x samples.
USGPuy-A6-12-10/09 10/13/2009| 1511 Soil 1 X
~ USGPuy-A8-14-10/09 10132000 1513 Soil 1 X
Comments/SpeciaI Instructions Relinqushed by: Recsived by: Relinquished by: Received by:
{Signature) {Signature) (Signature) (Signature)
Printed Name; Printad Name; Printed Name; Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR/ Quality Assurance Program. This program
mests standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services, The acceptance by the client of a proposal for services by AR/ release AR/ from an y liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR! and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

urn-around Requested:  Standard Date: ; Analytical Resources, Incorporated
10/16/09 ' Analytical Chemists and Consultants
ARI Client Company: CDM Phone: 425-453-8383 Page: of 4611 South 134th Place, Suite 100
11 21 Tukwila, WA 98168
Client Contact; Alan Carey 1 206-695-6200 206-695-6201 (fax)
Client Project Name: USG Puyallup ; ' Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: A.L., H.C, M.LLF., H.Y.
Sample 1D Date Time Matrix No. Containers
Hold
USGPuy-A8-16-10/09 101132009 1515 Soil 1 X
USGPuy-A8-0-10/09 101372000 | 1517 Soil 1 X
USGPuy-B7-2-10/08 1013/2009| 1540 Soil 1 X Requests for analyses
will be made the week
USGPuy-B7-4-10/09 10/13/2009 1542 Soil 1 X of 10-19-2009. Do not
USGPuy-B7-6-10/09 10/13/2009 1544 Soil 1 X » qlspose _Of samples
without prior approval.
USGPuy-87-8-10/09 101132009 | 1546 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-B87-10-10/09 10/13/2009 1548 Soil 1 X for approval to discard
. samples.
USGPuy-B7-14-10/08 10/13/2009f 1552 Soil 1 X P
USGPuy-B7-16-10/08 1013/2009 | 1554 Soil 1 X
USGPuy-87-0-10/09 10/13/2009| 1558 Soil 1 X
Comments/Speclal Instructions Relinqushed by: Received by: Relinquished by: Received by:
{Signature) (Signature) {Signature) {Signature)
mm Printed Name: Printed Name: Printed Name: Printed Name:
i
5'%3 Company: Company: Company: Company:
)
. Date & Time: Date & Time: Date & Time: Dats & Time:
(&

: Limits of Llabllity: ARI will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the AR/ Quality Assurance Program. This program
’.mhg meels standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
m said services. The accepltance by the client of a proposal for services by AR! release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
Jdm  co-signed agreement between AR/ and the Client.

Sample Retentlon Policy: Unless spacified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded,
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Chain of Custody Record & Laboratory Analysis Request

ARI Client Company: CDM

Tum-around Requested:  Standard

Date:

10/16/09

Phone: 425-453-8383

Page:

12

Client Contact: Alan Carey

Client Project Name; USG Puyaliup

of

21

Analysis Requested

o

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., H.C, M.L.F., HY.

Sample ID Date Time Matrix No. Containers
Hold
USGPuy-C6-2-10/09 1013/2009 | 1632 Soil 1 X
USGPuy-C6-4-10/09 1013/2009| 1635 Soil 1 X
USGPuy-C6-8-10/09 1013/2009| 1637 Sail 1 X Requests for analyses
will be made the week
USGPuy-C6-12-10/09 10/13/2009 1640 Soil 1 X of 10-19-2009. Do not
USGPuy-C6-14-10/09 101132009 | 1642 Soil 1 X <'i|spose gf samples
without prior approval.
USGPuy-C6-16-10/09 101132009 | 1644 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-C6-0-10/09 1013/2009| 1648 Soil 1 X for approval to discard
USGPuy-E4-2-10/09 1014/2008| 0835 Soil 1 X samples.
USGPuy-E4-4-10/09 1014/2009| 0839 Soil 1 X
USGPuy-E4-6-10/09 10114/2009 | 0842 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by;
{Signature) {Signature) (Signature) {Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time: Date & Time: Oate & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology foliowing AR/ Standard Operating Procedures and the AR! Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstandin

co-slgned agreement between ARI and the Client.

Sample Retention Pollcy; Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no
hardcopy data, whichever is longer, Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to ons year a

g any provision to the contrary in any contract, purchase order or

sooner than 90 days after receipt or 60 days after submission of
nd then discarded.,



Chain of Custody Record & Labozatory Analysis Request

ARI Client Company: CDM

urn-around Requested:  Standard

Date:

10/16/09

Phone: 425-453-8383

Page:

13

.|| Client Contact: Alan Carey

of

21

Analysis Requested

%

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name: USG Puyallup Notes/Comments
Client Project #: 19921-64793 Samplers: A.L., HC, M.L.F., H.Y,
Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-E4-12-10/09 1014/2009| 0852 Soil 1 X
USGPuy-E4-14-10/09 10/14/2009 | 0855 Soil 1 X
USGPuy-E4-16-10/09 10/14/2009 | 0900 Sail 1 X Requests for analyses
will be made the week
USGPuy-E4-18-10/09 10/14/2009 | 0903 Soil 1 X of 10-19-2009. Do not
USGPuy-E4-20-10/09 101420001 0907 Soil 1 X dispose of samples
without prior approval,
USGPuy-E4-22-10/09 101472000 1055 Soil 1 X Contact Mary Lou Fox,
- CDM, (425-519-8398)
USGPuy-E4-24-10/09 1014/2009] 1100 Soil 1 X for approval to discard
‘ samples,
USGPuy-E4-28-10/09 10114/2009] 1110 Soil 1 X P
USGPuy-D§-2-10/09 10/14/2000] 1320 Soil 1 X
USGPuy-D5-4-10/09 101472000 1323 Soil 1 X
Comments/Special Instructions Relinqushed by: Recelved by: Relinquished by: Received by:
(Signature) {Signature) (Signature) (Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
Company:; Company: Company: Company:
Date & Time: Date & Time: Date & Time; Date & Time:

Limits of Liablilty: ARI will perform all requested services in accordance with appropriate methodolo
mests standards for the industry. The total liability of ARY, its officers, agents, employees, or success
said services. The acceptance by the client of a proposal for services by ARI release ARI from any i

co-signed agreement betwsen AR! and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil sam
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/

gy following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program
ors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
ability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or

ples submitted to AR will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

urn-around Requested: Standard Date; i Analytical Resources, Incorporated

: _ 10/16/09 0 Analytical Chemists and Consultants
ARI Client Company: CDM Phone: 425-453-8383 Page: of : 4611 South 134th Place, Suite 100
14 21 0 Tukwila, WA 98168

Client Contact: Alan Carey 206-695-6200 206-695-6201 (fax)

i AL S
Client Project Name; USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: AL,, HC, M.L.F., H.Y.
Sample ID Date Time Matrix No. Containers
Hold
USGPuy-D5-6-10/09 101412000 1325 Soil 1 X
USGPuy-D5-8-10/09 1014/2000| 1329 Soil 1 X
USGPuy-D5-10-10/09 10/14/2009| 1333 Soil 1 X Requests for analyses
will be made the week
Puy-D5-12-10/09 ;
USGPuy 2-10 10/14/2009 1336 Soil 1 X of 10-19-2009. Do not
USGPuy-D5-14-10/09 101412000 1339 Soil 1 X dispose of samples
without prior approval.,
USGPuy-D5-16-10/09 10/14/2000| 1342 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-E6-2-10/09 10/14/2009 1 1435 Soil 1 X for approval to discard
. samples.
USGPuy-E6-6-10/09 101412009 [ 1441 Soil 1 X P
USGPuy-E6-8-10/09 10114/2000 | 1444 Soil 1 X
USGPuy-E6-10-10/09 10/14/2000 | 1447 Soil 1 X
Comments/SpecIaI Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Signature) (Signature) (Signature) {Signature)}
Printed Name: Printed Name: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time; Date & Time: Date & Time:

Limits of Liabliity: ARI will perform all requested services in accordance with appropriate methedology following AR/ Standard Operating Procedures and the ARI Quality Assurance Program. This program
meels standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR! release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR/ and the Client,

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR) will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol wili be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

urn-around Requested: Standard Date: Analytical Resources, Incorporated
10/16/09 Analytical Chemists and Consultants
ient Company: Phone: 425-453-8383 Page: of 4611 South 134th Place, Suite 100
15 21 Tukwila, WA 98168
Client Contact; Alan Carey 206-695-6200 206-695-6201 (fax)
Client Project Name: USG Puyallup == Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: AL, HC, M.LF, HY,
Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-E6-12-10/08 101472000 | 1450 Soil 1 X
USGPuy-E6-14-10/08 1014/2009| 1450 Soil 1 X
USGPuy-E6-16-10/09 1011412000 | 1453 Soil 1 X Requests for analyses
will be made the week
USGPuy-F2-2-10/09 10/14/2009| 1505 Soil 1 X of 10-19-2009. Do not
USGPuy-F2-4-10/09 10142009 1508 Soil 1 v (lepose pf samples
without prior approval,
USGPuy-F2-6-10/09 10/14/2009| 1510 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-F2-8-10/09 1014/2009] 1513 Soil 1 X for approval to discard
. ' samples.
USGPuy-F2-10-10/09 1011412000 | 1516 Soil 1 X P
USGPuy-F2-12-10/09 10114/2000] 1520 Soil 1 X
USGPuy-F2-14-10/09 10/14/2000| 1518 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Signature) (Signature) (Signature) (Signature)
m‘ﬁmn Prinfed Name: Printed Name; Printed Name: Printed Name:
al
E‘\S Company: Company: Company: Company:
) . : .
» Date & Time: Date & Time: Date & Time: Date & Time:
Lo

. Limits of Liabllity: ARI will perform all requested services in accordance with appropriate methodology following AR/ Standard Operating Procedures and the AR! Quality Assurance Program. This program
ﬁ@ meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with-the requested services, shall not exceed the Invoiced amount for
iﬁf said services. The acceptance by the client of a proposal for services by AR release AR! from an y liability in excess thersof, not withstanding any provision fo the contrary in any contract, purchase order or
fiy  co-signed agreement between ARI and the Client,

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever Is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

ARI Client Company: COM

urmn-around Requested:

Standard

Date;

10/186/09

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page:

16

of

21

0

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-895-6200 206-695-6201 (fax)

Analysis Requested

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., H.C, M.L.F. HY,

Sample ID Date Time Matrix No. Containers
Hold
USGPuy-F2-16-10/09 1011472000 | 1523 Soil 1 X
USGPuy-C8-2-10/09 10/15/2009| 0930 Soil 1 X
USGPuy-C8-8-10/09 10/15/2008 | 0935 Soil 1 X Requests for analyses
will be made the week
USGPuy-C8-10-10/09 10/15/2009 0936 Soil 1 X of 10-19-2009. Do not
USGPuy-C8-12-10/09 10/15/2000 | 0938 Soil 1 X dispose of samples
without prior approval.
USGPuy-C8-14-10/09 1015/2009 | 0842 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-D7-2-10/09 10/15/2009 1004 Soil 1 X for approval to discard
les.
USGPuy-D7-4-10/09 10/15/2009 | 1007 Soil 1 X samples
USGPuy-D7-8-10/09 10/15/2008| 1012 Soil 1 X
USGPuy-D7-10-10/09 10152009 1014 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by Relinquished by: Received by;
(Signature) (Signature) (Signature) (Signature)
Printed Name: Printed Name: Printed Name: Printed Name;
Qz;mpany: Company: Company: Company:
Date & Time: Date & Time: Date & Time: Date & Time:

Limits of Liabiiity: AR/ will perform all requested services in accordance with appropriate methodology following AR Standard Operating Procedures and the AR/ Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employses, or successors, arising out of or in connection with the requested services, shall not exceed the invoiced amount for

said services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof. not withs

co-signed agreement between ARI and the Client.

tanding any provision to the contrary in any contract, purchase order or

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS pratocol will be stored frozen for up to one year and then discarded.
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Chain of Custody Record & Laboratory Analysis Request

ARI Client Company: CDM

urn-around Requested:

Standard

Date:

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page:

17

of

21

Analysis Requested

%

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 18921-64793

Samplers: A.L., H.C, M.L.F,, HY.

Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-D7-14-10/09 101152009 | 1021 Soil 1 X
USGPuy-D7-16-10/09 10152000 1023 Soil 1 X
USGPuy-A8-2-10/09 1011612000 | 1052 Soil 1 X Requests for analyses
‘ will be made the week
USGPuy-A8-4-10/09 10/15/2009 1053 Soil 1 X of 10-19-2009. Do not
USGPuy-A8-8-10/09 10152000 1056 Soil 1 X cﬁspose pf samples
without prior approval.,
USGPuy-A8-10-10/09 1011512009 | 1057 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A8-12-10/09 10/15/2009| 1059 Soil 1 X for approval to discard
les.
USGPuy-A8-14-10/09 10115/2009] 1103 Soil 1 X samples
USGPuy-A8-16-10/09 1015/2000] 1105 Soil 1 X
USGPuy-A8-18-10/09 10/15/2009| 1128 Soil 1 X
Comments/Special Instructions Relinqushed by. Received by: Relinquished by: Received by:

(Signature) {Signature) (Signature) {Signature)

Printed Name: Printed Name: Printed Name:; Printed Name;

Company: Company: Company; Company:

bate & Time; Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
sald services. The acceptance by the ciient of a proposal for services by AR release AR! from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR/ and the Client.

Sample Retentlon Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever Is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Recor

ARI Client ompay: CD

d & Laboratory Analysis Request

Turn-around Requested: Standard

Date:

10/16/09

Phone: 425-453-8383

Client Contact; Alan Carey

Client Project Name: USG Puyallup

Page:

18

of

21

i

Analysis Requested

g

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-64793 Samplers: AL, HC, MLFF, H.Y.
Sampile ID Date Time Matrix | No. Containers
Hold
USGPuy-A8-20-10/09 1015/2000 | 1130 Soil 1 X
USGPuy-A1-0-10/09 1015/2000| 1250 Sil 1 X
USGPuy-A1-6"-10/09 10/15/2008 | 1235 Soil 1 X Requests for analyses
will be made the week
USGPuy-A1-2-10/09 10115/2000 | 1155 Soil 1 X of 10-19-2009. Do not
USGPuy-A1-8-10/09 10/15/2009 1208 Soil 1 X (.:”Spose Of samples
without prior approval,
USGPuy-A1-10-10/09 1011512009 | 1210 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A1-12-10/09 1015/2009| 1221 Soil 1 X for approval to discard
USGPuy-A1-20-10/09 1015/2000| 1230 Soil 1 X samples.
USGPuy-A3-0-10/09 10/15/2009 1500 Soil 1 X
USGPuy-£6-0-10/09 10/15/2000 | 1520 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by;
{Signature) {Signature) (Signature} (Signature)
Printed Name: Printed Name: Printed Name; Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time; Date & Time: Date & Time:

Limits of Liability: AR! will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, empioyees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR! and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.
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Chain of Custody Record & Laboratory Analysis Request

AR} Client Company: CDM

urn-around Requested: Standard

Date;

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page:

19

of

21

Analysis Requested

5

Analytical Resources, Incorporated
Analytical Chemisis and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-84793

Samplers: AL, HC, M.L.F., HY,

Sample ID Date Time Matrix No. Containers
Hold
USGPuy-C5-0-10/08 1015/2009| 1525 Soil 1 X
USGPuy-B6-0-10/09 10152009| 1525 Soil 1 X
USGPuy-D8-0-10/08 101152009} 1440 Soil 1 X Requests for analyses
will be made the week
USGPuy-C7-0-10/09 10/15/2009 1530 Soil 1 X of 10-19-2009. Do not
USGPuy-D5-0-10/09 101512009 1515 Soil 1 X cliiSpose pf samples
without prior approval.
USGPuy-D6-0-10/09 10/15/2009| 1520 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A7-0-10/09 10/15/2009 | 1555 Soil 1 X for approval to discard
les.
USGPuy-AS-0-10/09 1015/2000 [ 1540 Soil 1 X sampies
USGPuy-A8-0-10/09 10152000 | 1430 Soil 1 X
USGPuy-D7-0-10/09 1015/2009 | 1445 Soil 1 X
Comments/SpeciaI Instructions Relinqushed hy: Received by: Relinquished by: Received by.
(Signature) (Signature) ‘ (Signature) (Signature)
Printed Name; Printed Name; Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time; Date & Time: Date & Time: Dats & Time:

Limits of Liabllity: ARI will perform all requested services in accordance with appropriate methodology following AR Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR release AR! from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR! and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer, Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.
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ARI Client Company: CDM

Chain of Custody Record & Laboratory Analysis Request

urn-around Requested:

Standard

Date:

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page:

20

of

2

Analysis Requested

%

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., H.C, M.L.LF, HY,

Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-C8-0-10/09 1015/2000| 1440 Soil 1 X
USGPuy-88-0-10/09 10/15/2009 | 1435 Soil 1 X
USGPuy-F2-0-10/09 10/15/2009| 1515 Soil 1 X Requests for analyses
USGPuy-E4-0-10/09 _ will be made the week
y 10/15/2009 1510 Soil 1 X of 10-19-2009. Do not
USGPuy-D4-0-10/09 10152000 1505 Soil 1 X dispose of samples
without prior approval.
USGPuy-B4-0-10/09 10/15/2009| 1500 Sail 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A1-16-10/09 10/15/2009| 1225 Soil 1 X for approval to discard
USGPuy-A1-18-10/09 1015r2000] 1227 | Soil 1 X samples.
USGPuy-A8-6-10/09 10115/2008| 1055 Soil 1 X
USGPuy-E4-8-10/09 10/14/2009| 0846 Soil 1 X
Comments/Speclal Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Signature) (Signature) (Signature) (Signaturs)
Printed Name; Printed Name: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time: Date & Time; Oate & Time:

Limits of Liability: ARI will perform all requested services In accordance with appropriate methodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program
meets standards for the Industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between ARI and the Client,

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever Is longer, Sediment samples submitted under PSDDA/PSEP/SMS protocoi will be stored frozen for up to one year and then discarded.
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Chain of Custody Record & Laboratory Analysis Request

tequested:  Standard

Date:
10/16/09

pany: Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page: of

21 21

%

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: A.L., H.C, M.L.F., H.Y.
Sample ID Date Time Matrix | No. Containers
. Hold
USG-Puy-E4-10-10/09 1014/2009| 0849 Soil 1 X
USG-Puy-E6-4-10/09 101412000 1438 | Sl 1 X
Requests for analyses
will be made the week
of 10-19-2009. Do not
dispose of samples
without prior approval.
Contact Mary Lou Fox,
CDM, (425-519-8398)
for approval to discard
samples.
Commems/specia{ instructions Relinqushed by: Received by: Relinquished by: Received by:

(Signature) {Signature) (Signature) (Signature)

Printed Name: Printed Name; Printed Name: Printed Name;

Company: Company: Company; Company:

Date & Time; Date & Time: Date & Time: Date & Time:

— .

Limits of Liabiilty: ARI will perform all requested services in accordance with appropriate methodology
meets standards for the Industry. The total liabliity of ARI; Its officers, agents, employses,
said servicas. The acceptance by the client of a proposal for services by AR release AR! from an

co-signed agreement betwsen AR| and the Client,

Sample Retentlon Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded
hardcopy data, whichever Is longer, Sediment samples submitted under PSDDA/PSEPISMS protocol will be stored frozen for u

following AR Standard Operating Procedurss and the ARI Quality Assurance Program. This program
or successors, arising out of or in connection with the requested services, shall not exceed the invoiced amount for
y liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or

or refurned, no sooner than 90 days after receipt or 60 days after submission of
p to one year and then discarded.



, Analytical Resources, : ’ ' ] S :
Incorporated - : . ; ST

9’ /- Analytical Chemists and Cooler Receipt Form
Consultants

ARI Client CDM\ ~  Project Name: ~

COC No(s): @ Delivered by: Fed-Ex UPS Courje Dolivered Other:

Assigned ARI Job No: Pu 27T Tracking No: ' | @

Preliminary Examination Phase:
YES )
Were custody papers included with the COOIEr? ...........oooow oo oo oo @ NO

Were intact, properly signed and dated custody seals attached to the outside of to cooler?

Were custody papers properly filled out (ink, signed, etc.) ...............cooiiiiiiii i, NO

Temperature of Cooler(s) ("C) (recommended 2.0-6.0 °C for chemistry)........ 221_8 L' K 23 ‘ .
If cooler temperature is out of combliance fill out form 00070F . ' Temp Gun ID#: fOel (” l Ql 1

Cooler Accepted by: \? Date: |Z i“Q“S i Time: l%

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? .............coooooiiiiiiiiiiiiii e, YES @

What kind of packing matenal was used? ... Bubble Wrgp Wetlice Gel Packs Baggies Foam Block Paper Other:

Was sufficient ice used (if appropriate)? ... ... il @ YES NO
Were all bottles sealed in individual plastic DagS? -..............oov oo YES @
Did all bottles arrive in good condition (UNBroKeN)? ............ooeeieeieeoe e . E >NO
Were all botﬂe labels complete and legible? ... ... e, 8 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? ..., YES @
Were all bottles used correct for the requested analySeS? ... @ NO
Do any of the analyses (botties) require preservation? (attach preservation sheet, excluding VOCs)... @ YES NO
Were all VOC vials free of airbubbles? .................... ... @ YES NO

Was sufficient amount of sample sent in each bottle? ....... @3 ) NO

Samples Logged by: A/\/ Date: Z[) / CQ # M Tlme:‘ / / 52

** Notify Project Manager of discrepancies or concerns **

Sample 1D on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

NSGuuy-A4-0-10/09 net6n C.0.C
USG U -EyA2-10]09 pot-on E-0C
By: A’\/ Date: (D / 3:1/7/067

Small Air Bubbles Peabutbics” | UARGE Ax Bubbiss Small > “sm”™
P i 23 rnrm f
. ® } Peabubbles > “pb”»
. i [ [ ] y
» o e © i S & S Large > “Ig”

2 men

Headspace > “hs”

16F Cooler Receipt Form Revision 012
3/12/09
BT BBELAS



ANALYTKH“.(::)
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: USGPuy-B5-12-10/09
Page 1l of 1 SAMPLE
Lab Sample ID: PU27A QC Report No: PU27-CDM, Inc.
LIMS ID: 09-25062 . Project: USG Puyallup
Matrix: Soil v 19921-64793
Data Release Authorized: Date Sampled: 10/13/09
Reported: 11/05/09 \ Date Received: 10/19/09
Percent Total Solids: 92.9%
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 588
U-BAnalyte undetected at given RL
RL-Reporting Limit
FORM-1I
PLUZST 88810



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l of 1l

Lab Sample ID: PU27B
LIMS ID: 09-250063
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 92.4%

QC Report No:
Project:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: USGPuy-A6-6-10/09
SAMPLE

PU27-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/13/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 48
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1

T
L
[
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ANALYTICAL @
RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

TOTAL METALS Sample ID: USGPuy-B7-6-10/09

Page 1 of 1 SAMPLE

Lab Sample ID: PU27C QC Report No: PU27-CDM, Inc.

LIMS ID: 09-25064 g Project: USG Puyallup

Matrix: Soil ' 19921-64793

Data Release Authorize Date Sampled: 10/13/09

Reported: 11/05/09 Date Received: 10/19/09

Percent Total Solids: 85.7%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/kg-dry Q

3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 6

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I

i)
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27D )
LIMS ID: 09-25065 '/
Matrix: Soil

Data Release Authorizedf
Reported: 11/05/09

Percent Total Solids: 81.3%

QC Report No:
Project:

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-E4-16-10/09
SAMPLE

PU27-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/14/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 58
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1

!
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of1l

Lab Sample ID: PU27E
LIMS ID: 09-25066
Matrix: Soil

Data Release Authorize
Reported: 11/05/09

Percent Total Solids: 82.8%

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-E4-20-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/14/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 26
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1

y

PUZT  BRB2E

il



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27F
LIMS ID: 09-25067
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 72.1%

Prep Prep Analysis Analysis

Meth Date Method

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-D5-16-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/14/09
Date Received: 10/19/09

3050B 10/27/09 6010B 11/04/09

U-Analyte undetected at given RL

RL-Reporting Limit

CAS Number Analyte RL ng/kg-dry Q
7440-38-2 Arsenic 7 36
FORM-I
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ANALYTICAL
RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

TOTAL METALS Sample ID: USGPuy-E6-16-10/09

Page 1 of 1 SAMPLE

Lab Sample ID: PU27G QC Report No: PUZ27-CDM, Inc.

LIMS ID: 09-25068 E Project: USG Puyallup

Matrix: Soil / 19921-64793

Data Release Authorizedf) Date Sampled: 10/14/09

Reported: 11/05/09 / Date Received: 10/19/09

Percent Total Solids: 77.6%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mng/kg-dry Q

3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 19

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27H
LIMS ID: 09-25069 4
Matrix: Soil 7
Data Release Authorized!
Reported: 11/05/09

Percent Total Solids: 67.2%

ANAUTNCAL<::>
RESOURCES

INCORPORATED

Sample ID: USGPuy-F2-4-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/14/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 7 7 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: PU27I
LIMS ID: 09-25070
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 83.6%

QC Report No:
Project:

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: USGPuy-C8-10-10/09
SAMPLE

PU27-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/15/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 87
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1



INORGANICS ANATLYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27J
LIMS ID: 08-25071
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 84.3%

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-D7-8-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/15/09
Date Received: 10/138/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 9
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I

SUZT  BBB25



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27K
LIMS ID: 09-25072
Matrix: Soil

Data Release Authorized:
Reported: 11/05/09

Percent Total Solids: 95.5%

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-A8-2-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/15/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 5 U
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PUZ27L

LIMS ID: 09-25073 .
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 75.3%

Prep Prep Analysis Analysis

Meth Date Method

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-A8-16-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/15/09
Date Received: 10/19/09

3050B 10/27/09 6010B 11/04/09

U-Analyte undetected at given RL

RL-Reporting Limit

CAS Number Analyte RL mg/kg-dry Q
7440-38-2 Arsenic 6 6 U
FORM-1I
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l of1

Lab Sample ID: PUZ27M
LIMS ID: 09-25074 4
Matrix: Soil ‘
Data Release Authorized;
Reported: 11/05/09

L/

Percent Total Solids: 83.4%

ANAUTNCAL<::)
RESOURCES

INCORPORATED

Sample ID: USGPuy-Al1-8-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/15/09
Date Received: 10/19/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 60 60 U
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27N

LIMS ID: 09-25075 e
Matrix: Soil

Data Release Authorized:
Reported: 11/05/09

Percent Total Solids: 79.7%

Prep Prep Analysis Analysis

Meth Date Method

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: USGPuy-A4-0-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/12/09
Date Received: 10/19/09

3050B 10/27/09 6010B 11/04/09

U-Analyte undetected at given RL

RL-Reporting Limit

CAS Number Analyte RL ng/kg-dry Q
7440-38-2 Arsenic 6 42
FORM-I
PLZT 8858252



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU270
LIMS ID: 09-25076
Matrix: Soil

Data Release Authorize
Reported: 11/05/09

.

Percent Total Solids: 80.0%

Prep Prep Analysis Analysis

Meth Date Method

AANALYTHDAL<:::>
RESOURCES

INCORPORATED

Sample ID: USGPuy-C4-12-10/09
SAMPLE

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/12/09
Date Received: 10/19/09

3050B 10/27/09 6010B 11/04/09

U-Analyte undetected at given RL

RL-Reporting Limit

CAS Number Analyte RL ng/kg-dry Q
7440-38-2 Arsenic 6 804
FORM-I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS

ANALYTICAL
RESOURCES

©

INCORPORATED

Sample ID: USGPuy-B5-12-10/09
MATRIX SPIKE

Page 1 of1l
Lab Sample ID: PUZ27A QC Report No: PU27-CDM, Inc.
LIMS ID: 09-25062 Project: USG Puyallup
Matrix: Soil 19921-64793
Data Release Authorized Date Sampled: 10/13/09
Reported: 11/05/09 Date Received: 10/19/09

MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %
Analyte Method Sample Spike Added Recovery Q
Arsenic 6010B 781 208 92.8%
Reported in mg/kg-dry
N-Control Limit Not Met
H-% Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked
Percent Recovery Limits: 75-125%
FORM-V
PUZT 8883



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU27A
LIMS ID: 09-25062
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

QC Report No:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: USGPuy-B5-12-10/09
DUPLICATE

PU27-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/13/09
Date Received: 10/19/09

MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 6010B 588 0.3% +/- 20%

Reported in mg/kg-dry

*-Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit



ANALYTICAL

RESOURCES
INCORPORATED

INORGANICS ANATLYSIS DATA SHEET

TOTAL METALS Sample ID: LAB CONTROL

Page 1 of 1

Lab Sample ID: PU27LCS QC Report No: PU27-CDM, Inc.

LIMS ID: 09-25063 ; Project: USG Puyallup

Matrix: Soil 19921-64793

Data Release Authorized Date Sampled: NA

Reported: 11/05/09 Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT
Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 6010B 193 200 96.5%

Reported in mg/kg~dry
N-Control limit not met

NA-Not Applicable, Analyte Not Spiked
Control Limits: 80-120%

FORM-VII



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PUZ27MB
LIMS ID: 09-25063

Matrix: Soil

Data Release Authorize
Reported: 11/05/09 N

Percent Total Solids: NA

ANAHTNCAL(::)
RESOURCES

INCORPORATED

Sample ID: METHOD BLANK

QC Report No: PU27-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: NA
Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 5 U
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants
November 9, 2009 |

Mary Lou Fox

CDM ,

11811 NE 1st, Suite 201
Bellevue, WA 98009

RE: Project ID: USG Puyallup — 19921-64793
ARI Job No: PU26

Dear Mary Lou:

Please find enclosed the Chain-of-Custody (COC) records, sample receipt
documentation, and the final results for the samples from the project referenced above
Analytical Resources Inc. (ARI) accepted fifteen soil samples, as part of a larger
shipment on October 16, 2009 and October 23, 2009. For details regarding sample
receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for Arsenic, as requested.
There were no anomalies associated with the analysis of these samples.

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

Sincerely, .
ANALYTICAL RESOURCES, INC,

Cheronne Oreir

Project Manager

(206) 695-6214

cheronneo@arilabs.com
© www.arilabs.com

Enclosures

cc: eFile: PU26

fPrse 4 -1 33

4611 South 134th Place, Suite 100 o Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax



Chain of Custody Recor

d & Laboratory Analysis Request

~JTurn-around Requested:

Standard

Date:

10/16/09

ARI Client Company: CDM

Phone: 425-453-8383

Page:

21

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Analysis Requested

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #; 19921-64793

Samplers: A.L., HC, MLFF., HY,

Sample ID Date Time Matrix No. Containers
Hold
USGPuy-A4-2-10/09 101122008 | 0845 Soil 1 X
USGPuy-A4-8-10/09 10/12/2009 | 0850 Soil 1 X
USGPuy-A4-10-10/09 10/12/2009 | 0850 Soil 1 X Requests for analyses
will be made the week
USGPuy-A4-12-10/09 10/12/2009 | 0855 Soil 1 X of 10-19-2009. Do not
USGPuy-A4-14-10/09 10/12/2008 0900 Soil 1 X (?.ilspose Of samples
without prior approval,
USGPuy-A4-16-10/09 10/12/2009| 0900 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A4-18-10/09 10/12/2009| 0905 Soll 1 X for approval to discard
) samples.
USGPuy-A4-20-10/09 10/12/2000 | 0910 Soil 1 X P
USGPuy-A4-22-10/09 10/12/2009| 0910 Soil 1 X
USGPuy-C4-2-10/09 10112/2009| 1330 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by: Refinquished by Received by:
(Signature) (Signature) (Signature) (Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time Date & Time: Date & Time;

Limits of Liabiiity: ARI will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the AR/ Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the invoiced amount for

said services. The acceptance by the client of a proposal for services by AR release AR/ from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or }
co-signed agreement between AR| and the Client,

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of

hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested: Standard Date: i _ Analytical Resources, Incorporated
10/16/09 , Analytical Chemists and Consultants
AR Client Company: CDM Phone: 425-453-8383 Page: of 4611 South 134th Place, Suite 100
2 21 Tukwila, WA 98168
Client Contact: Alan Carey 206-895-6200 206-695-6201 (fax)
Client Project Name: USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: AL, HC, M.LF, HY,
Sample ID Date Time Matrix No, Containers
Hold
USGPuy-C4-4-10/09 10112/2009 | 1330 Soil 1 X
USGPuy-C4-6-10/09 1012/2009| 1335 Soil 1 X
USGPuy-C4-8-10/09 101212009 | 1340 Soil 1 X Requests for analyses
will be made the week
USGPuy-C4-10-10/09 ;
y 10/12/2009 1345 Soil 1 X of 10-19-2009. Do not
USGPuy-C4-14-10/09 10/1212009| 1355 Soil 1 X ‘,"SP°Se ,°f samples
without prior approval.
USGPuy-C4-16-10/09 10/12/2009| 1400 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-C4-0-10/08 101122009 1500 Soil 1 X for approval to discard
: samples.
USGPuy-C3-0-10/09 1012/2008 | 1555 Soil 1 X P
USGPuy-E1-0-10/09 10/12/2009| 1530 Soil 1 X
USGPuy-C1-0-10/09 10/12/2009 | 1520 Soil 1 X
Commems/specia| Instructions Relinqushed by: Received by Relinquished by: Received by:
(Signature) (Signature) (Signature) (Signature)
mw Printed Name; Printed Name; Printed Name: Printed Name:
e ‘ :
M Company: Company: Company: Company:
H;}? Date & Time: Date & Time: Date & Time: Date & Time;
®

aﬁf;h Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
5*5;3' meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
ﬁm said services. The acceptance by the client of a proposal for services by AR! release AR/ from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
m co-signed agreement between AR and the Client.

Sample Retention Policy: Unless speclified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.
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Chain of Custody Record & Laboratory Analysis Request

ARI Client Company: COM

Turn-around Requested:

Standard

Date:

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Page:

of

21

%

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name: USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: AL, HC, M.L.F,, HY.
Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-D2-0-10/09 10112/2009{ 1530 Soil 1 X
USGPuy-B2-0-10/09 1012/2009| 1600 Soil 1 X
USGPuy-E3-0-10/09 10/12/2009 | 1545 Soil 1 X Requests for analyses
USGPuy-C2-2-10/09 _ will be made the week
y 10/13/2009 0826 Soil 1 X of 10-19-2009. Do not
USGPuy-C2-410/09 10132009 | 0830 Soil 1 X glspose pf samples
without prior approval,
USGPuy-C2-6-10/09 101132009 | 0833 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-C2-8-10/09 1013/2009| 0836 Soil 1 X for approval to discard
USGPuy-C2-10-10/09 101132008| 0838 | Soil 1 X samples.
USGPuy-C2-12-10/09 101312009 | 0841 Soil 1 X
USGPuy-C2-14-10/08 10/13/2009 | 0843 Soil 1 X
Comments/SpeciaI Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Signature) {Signaturs) (Signaturse) {Signature)
Printed Name: Printed Name: Printed Name: Printed Name;
Company: Company: Company: Company:
Date & Time: Date & Time: Date & Time: Date & Time:

Limits of Liability: AR/ will perform afl requested services in accordance with appropriate methodology following AR/ Standard Operating Procedures and the AR! Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

ompany: CDM‘

ien

urn-around Requested:

Standard

Date;

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Page:

of

21

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwita, WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name; USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: A.L., H.C, M.LIF. H.Y,
Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-C2-16-10/09 101132009 0846 Soil 1 X
USGPuy-D1-2-10/09 10/13/2009| 0904 Soil 1 X
USGPuy-D1-4-10/09 10/13/2009{ 0908 Soil 1 X Requests for analyses
will be made the week
USGPuy-D1-6-10/09 10/13/2009 | 0911 Soil 1 X of 10-19-2009. Do not
USGPuy-D1-8-10/09 101320081 0915 Soil 1 X Q|spose pf samples
without prior approval,
USGPuy-D1-10-10/09 10113/2008| 0918 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-D1-12-10/09 10/13/2009 | 0921 Soil 1 X for approval to discard
. samples,
USGPuy-D1-14-10/09 1013/2000| 0927 Soil 1 X P
USGPuy-D1-16-10/09 10/13/2000| 0930 Soil 1 X
USGPuy-C1 - 0-10/09 10/13/2009| 0958 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Slgnature) (Signature) (Signature} {Signature}
Printed Name: Printed Name; Printed Name: Printed Name:
Company: Company: Company, Company:
Date & Time: Date & Time: Date & Time: Date & Time:

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology foliowing AR! Standard Operatin
Mmeets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arisin
said services: The acceptance by the clignt of a proposal for services by ARI release ARI from an

co-signed agreement between AR/ and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for u

g Procedures and the ARI Quality Assurance Program. This program
g out of or in connection with the requested services, shall not exceed the Invoiced amount for
y liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or

or returned, no sooner than 90 days after receipt or 60 days after submission of
p to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

ok urn-around Requested: Standard Date: ; Analytical Resources, Incorporated
o v 10/16/09 Analytical Chemists and Consultants
ARI Client Company: CDM Phone: 425-453-8383 Page: of ] 4611 South 134th Place, Suite 100
5 21 : Tukwila, WA 98168
Client Contact: Alan Carey 4] 206-695-6200 206-695-6201 (fax)
Client Project Name: USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: AL., H.C, M.L.F,, R.Y.
Sample ID Date Time Matrix No. Cantainers
Hold
USGPuy-F1-2-10/09 1013/2009| 1000 Soil 1 X
USGPuy-F1-4-10/09 10/3/2009| 1003 Soil 1 X
USGPuy-F1-6-10/09 10/13/2009| 1006 Soil 1 X Requests for analyses
will be made the week
USGPuy-F1-8-10/09 10/13/2009 1016 Soil 1 X of 10-19-2009. Do not
USGPuy-F1-10-10/09 10132000 1018 Soil 1 X qlspose gf samples
without prior approval.
USGPuy-F1-12-10/09 101132009 | 1022 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-F1-14-10/09 10/13/2009 1024 Soil 1 X for approval to discard
USGPuy-F1-16-10/09 101132008 1026 Soil 1 X samples.
USGPuy-F1-0-10/09 10132009 1040 Soil 1 X
USGPuy-E2-2-10/09 1011322000 | 1051 Soil 1 X
Commems/special Instructions Relinqushed by: Received by: Relinquished by: Raceived by:
(Signature) (Signature) (Signature) {Signature)
Printed Name; Printed Name! Printed Name; Printed Name.
Company; Company: Company: Company
Date & Time: Date & Time: Date & Time; Date & Time;

Limits of Liabiiity: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

ARI Client Company: CDM

urn-around Requested:

Standard

" Date:

10/16/09

Phone: 425-453-8383

Page:

Client Contact: Alan Carey

of

21

P/

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Client Project Name: USG Puyallup Analysis Requested Notes/Comments
Client Project #: 19921-64793 Samplers: A.L., H.C, M.L.F, HY,
Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-E2-4-10/09 10132009 | 1053 Soil 1 X
'USGPuy-£2-6-10/09 10/13/2009| 1055 Soil 1 X
USGPuy-£2-8-10/09 10113/2009| 1057 Soil 1 X Requests for analyses
will be made the week
USGPuy-£2-10-10/09 10/13/2009 | 1100 Soil 1 X of 10-19-2009. Do not
USGPuy-E2-12-10/09 10132000 1103 Soil 1 X gﬂspose pf samples
without prior approval.
USGPuy-E2-14-10/09 10/13/2009| 1105 Sail 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-E2-16-10/09 10/13/2009 1107 Soil 1 X for approval to discard
USGPuy-E2-0-10008 | 10132008 1109 | Soil 1 X samples.
USGPuy-D3-2-10/09 10/13/2009| 1141 Soil 1 X
USGPuy-D3-4-10/09 10/13/2009| 1144 Soil 1 X
Comments/Special Instructions Relingushed by: Received by: Relinquished by: Received by:
(Signature) {Signature) (Signature) (Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
Company: Company: Company: Company:
Date & Time: Date & Time; Date & Time: Date & Tims;

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following AR! Standard Operating Procedures and the AR/ Quality Assurance Program. This program
meets standards for the industry. The total llability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR/ and the Client.

Sample Retentlon Policy: Unless specified by workorder or contract, ali water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sedimant samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Chain of Custody Record & Laboratory Analysis Request

AR|] Client Company: CDM

urn-around Requested” Standard

Date:

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page:

of

0

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., HC, M.LLF., H.Y,

Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-D3-6-10/09 1013/2009| 1145 Soil 1 X
USGPuy-D3-10-10/09 1013/2009| 1148 Soil 1 X
USGPuy-D3-12-10/09 10132009 1152 Soil 1 X Requests for analyses
will be made the week
USGPuy-D3-16-10/09 1011312009 | 1151 Soil 1 X of 10-19-2009. Do not
USGPuy-DS-20-1 0/09 10/13/2009 1201 Soil 1 X dispose of Samples
without prior approval,
USGPuy-D3-18-10/09 10/13/2008| 1210 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-D3-0-10/09 10/13/2009 1215 Soil 1 X for approval to discard
. samples.
USGPuy-A2-2-10/09 1on3/2000| 1242 | Soil 1 x amples
USGPuy-A2-4-10/09 101132009 | 1245 Soil 1 X
USGPuy-A2-6-10/09 10132000 1250 |  Soil 1 x
Comments/Special Instructions Relinqushed by: Received by: Relinquished by: Received by:
(Signature) (Signature) {Signature) {Signature)
Printed Name: Printed Name: Printed Name: Printed Name:
Company: Company Company: Company:
Date & Time: Date & Time; Date & Time: Date & Time

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR/ Quality Assurance Program. This program
meets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
said services. The acceptance by the client of a proposal for services by AR! release AR! from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR! and the Client,

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR! will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Al gl
i

Chain of Custody Record & Laboratory Analysis Request

ARI Client Company: CDM

urn-around Requested: Standard

Date:

10/16/09

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Page:

of

21

Q’P

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168

206-695-6200 206-695-6201 (fax)

Analysis Requested

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., HC, M.L.F. H.Y.

Sample ID Date Time Matrix | No, Containers
Hold
USGPuy-A2-8-10/09 10113/2000| 1255 Soil 1 X
USGPuy-83-2-10/09 10132000 | 1320 Soil 1 X
USGPuy-B83-4-10/09 1013/2009] 1322 Soil 1 X Requests for analyses
will be made the week
USGPuy-B3-6-10/09 10113/2009 | 1325 Soil 1 X of 10-19-2009. Do not
USGPuy-A2-10-10/08 10132000 | 1301 Soil 1 X <;hspose Qf samples
without prior approval,
USGPuy-A2-12-10/09 10/13/2009 | 1303 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-A2-16-10/09 10113/20090 | 1306 Soil 1 X for approval to discard
. samples.
USGPuy-B3-8-10/09 10113/2000| 1334 Soil 1 X P
USGPuy-B3-10-10/09 10113/2008| 1335 Soil 1 X
USGPuy-B3-12-10/09 10113/2009| 1338 Soil 1 X
Comments/Special Instructions Relinqushed by: Received by: Relinguished by: Recsived by:
{Signature) (Signature) (Signature) (Signature)
Printed Name: Printed Name; Printed Name: Printed Name:
Company: Company: Company: Company
Date & Time: Date & Time: Date & Time: Date & Time;

Limits of Liability; ARI will perform all requested services in accordance with appropriate methodology following AR/ Standard Operating Procedures and the ARI Quality Assurance Program. This program
meets standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the invoiced amount for
said services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
co-signed agreement between AR/ and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



v Analytical Resources, _ ' . ' . ]
"l ncorporated o - :
a I:Enalyf:,lcaz Chemists and : COOIGI’ Recelpt Form

Consultants

:ARI Client: FDYV\ * ' Project Name: \)%(, Pbu M(,q/’

COC No(s): @ v Delivered by: Fed-Ex UPS Counvered Other:

Assugned ARI Job No: P (/{ 01 ((/ Tracking No: @

Preliminary Examination Phase:

Were intact, properly signed and dated custody §eals attached to the outside of to-cooler? YES @
Were custody papers included with the cooler? ... e @ NO
Were custody papers properly filled out (ink, signed, tC.) ........oooueeeiiiiiiii @ NO
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ ;_72‘8 Q‘E_ K3

If coolervtemperaturé is out of combﬁance fill out form 00070F . Temp Gun ID#: q (Q‘ '
Cooler Accepted by: '\P Date: lz i“Q“S ] Time: l%

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ..., YES @
What kind of packing matenal was used? ... Bubble Wrap) Wet Ice Gel Packs Baggies Foam Block Paper Other:
ient i i @ YES NO

Was sufficient ice used (if appropriate)? ............ o T e, raraieen

Were all bottles sealed in individual plastic bags? ..........ocuioiimiini e, YES @
Did all bottles arrive in good condition (UNDIrOKeN)? ...........o.eoviiieiieeeeeeeeeeeee e @ NO
Were all bottle labels complete and legible? ... .. .. e ES NO
Did the number of containers listed on COC match with the number of containers received? ................ E NO
Did all bottie labels and tags agree with custody papers? ...............c....coooeuo i ES NO
Were all bottles used correct for the requested analySes? ..............cccoooooms oo @ N[
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs})... A YES NO
Were all VOC viais free of airbubbles? ... A YES NO

s  No

Was sufficient amount of sample sentin each bottle? ...................

| Samples Logged by: SA/\/ Date: JO/Q#ﬂq -m;"ime:. !/ 6}

** Notify Project Manager of dlscrepanc:es or concerns **

Sample 1D on Bottle Sample ID on COC Sample 1D on Bottle Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Sovall Air Busbles [ Peabutbles’ [ UARGE Aur Gubtiss | Small > “sm”
,~2;nrn Z2-4 mm 2
! z » & mm Peabubbles > “pb™

« ° | @ ®
] et ® ¢ e @ Large - “1g”

Headspace > “hs™

—p
L
®
I
Losase

0016F Cooler Receipt Form Revision 012
3/12/09



Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested:  Standard Date: Analytical Resources, Incorporated

s S M/Z 5[5? Analytical Chemists and Consultants
ARI Client Company: CDM Page: ' / of 4611 South 134th Place, Suite 100
1 Tukwila, WA 98168

Client Contact: Alan Carey 206-695-6200 206-695-6201 (fax)

Client Project Name: USG Puyallup

Notes/Comments
Client Project #: 19921-64793 Samplers: A.L., H.C, M.L.F,, H.Y.
Sample ID Date Time Matrix No. Containers
Hold I |
USGPuy-A4-2-10/09 1012/2009| 0845 Soil 1 x
USGPuy-A4-8-10/09 101212000 0850 Soil 1 X
USGPuy-A4-10-10/09 101212000 | 0850 Soil 1 X Requests for analyses
il be made the week
USGPuy-A4-12-10/09 . wi
1012/2009 | 0855 Sail 1 X of 10-19-2009. Do not
USGPuy-A4-14-10/09 101272009 0900 Soil 1 x ghspose gf samples
— without prior approval.
USGPuy-Ad4-16-10/09 10/12/2009f 0900 Soil 1 X Contact Mary Lou Fox,
: CDM, (425-519-8398)
USGPuy-A4-18-10/09 1012/2009 [ 0905 Soil 1 X for approval to discard
USGPuy-A4-20-10/09 10112/2009] 0910 Soil 1 X samples.
USGPuy-A4-22-10/09 1012/2009| 0910 Soil 1 X
: 10/12/2009 | 1330 Soil 1 X
Comments/SpeciaI Instructions Relinqushed by: Received by: - Relinquished by: Received by:
(Signature) (Signature) f N——"" (Signature) (Signature)
Printed Name: Printed Name: ¥ Printed Name: Printed Name:
U ; R, 01’7 H uA.San
e Company: Company: Company: Company:
s com JId
iﬁ Date & Time: Date”& 7me: ; Date & Time: Date & Time:
. uyzzs /) | 10/23l0a  j700

Lﬁglts of Liabiiity: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR Quality Assurance Program. This program
n%ts standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
skl services. The acceptance by the client of a proposal for services by AR release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or
cbfsigned agreement between ARI and the Client,

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



ARI Client Company: CDM

Chain of Custody Record & Laboratory Analysis Request

fum-around Requested: Standard

Phone: 425-453-8383

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Analytical Resources, Incorporated
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
Tukwila, WA 98168
206-695-6200 206-695-6201 (fax)

Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., H.C, M.L.F., H.Y.

Sampie ID

Date Time Matrix

No. Containers

Hold

USGPuy-C4-4-10/09

10112/2000| 1330 Soil

USGPuy-C4-6-10/09

10/12/2009 1335

Soil J_F X

1 X

-~
—

USGPuy-C4-8-10/09

fpzshs (V0

10/2.3/09 ) 700

1012/2009| 1340 Soil 1 X Requests for analyses
USGPUY-C4-10-10/09 _ will be made the week
y 10/12/2009 | 1345 Soil 1 X of 10-19-2009. Do not
USGPuy-C4-14-10/09 10122000 1355 Soil 1 x fhspose pf samples
without prior approval.
USGPuy-C4-16-10/09 10/12/2009 [ 1400 Soil 1 X Contact Mary Lou Fox,
CDM, (425-519-8398)
USGPuy-C4-0-10/09 10/12/2009 1500 Soil 1 X for approval to discard
.C3-0- . amples.
USGPuy-C3-0-10/09 1012/2000| 1555 Soil 1 X samp
USGPuy-E1-0-10/09 1011212000 1530 Soil 1 X
USGPuy-C1-0-10/09 10/12/2009| 1520 Soil 1 X
Comments/Special Instructions Relinqushed by: % cheived by: / N——" Rflinquishec by: Rt.aoeived by:
(Signature) (Signature) - (Signature} (Signature)
Printed Name: Printed Name: » ‘ Printed Name: . Printed Name:
! 22 R ich )’{WA‘ |
ﬂm‘ Company: Company: [ Company: Company:
N o K|
m Date & Time: Date & Time: Date & Time:

s

Lﬁ@its of Llability: ARI will perform all requested services in accordance with a
niffibts standards for the industry. The total liability of AR, its officers, agents, e
Seid services. The acceptance by the client of a proposal for services by AR release ARI from any

cp,_—}igned agreement between ARI and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then

e ———————————————————

ppropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
mployees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or

than 90 days after receipt or 60 days after submission of



Chain of Custody Record & Laboratory Analysis Request

ARI Client Company:

fTurn-around

equested: Standard

“ Date:

lo/23/07_

Phone: 425-453-8383

Page: -

Client Contact: Alan Carey

Client Project Name: USG Puyallup

Analytical Resources, incorporated .
Analytical Chemists and Consultants
4611 South 134th Place, Suite 100
~ Tukwila, WA 98168
206-695-6200 206-695-6201 (fax)

e SO
Notes/Comments

Client Project #: 19921-64793

Samplers: A.L., H.C, M.L.F,, H.Y.

Sample ID Date Time Matrix | No. Containers
Hold
USGPuy-D2-0-10/09 1012/2009| 1530 Soil 1 X
USGPuy-82-0-10/09 10/12/2009 | 1600 Soil 1 X
SePyE TP 10/12/2009] 1545 Soil_[ 1 X Requests for analyses

will be made the week
of 10-19-2009. Do not

0

dispose of samples

without prior approval.
Contact Mary Lou Fox,

3
\ T co s 10
\\ \ \\ [ \ ﬂ\ samples.
\ \ \ { ‘

\

Relinqushed by:

'signed agreement between ARI and the Client.

Comments/Special Instructions Received by: Relinquished by: Received by:
(Signature) (Signature) (Signature) (Signature)
Tj Printed Name: / y Printed Name: / R AJ Printed Namne: Printed Name:
= Llextt (spez < H g
e Company: / Company: A K Company: Company:
o 2274
N ! Date & Time: Date &Sm ] Date & Time: Date & Time:
0 /0f23/09 /400 1%23/00 1700

nits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
'ets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for
,f@ﬁ services. The acceptance by the client of a proposal for services by ARI release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or

Sample Retention Policy: Uniess specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of
hardcopy data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



Analytical Resources,

% g:;;lt:(i)zztl:ezhemists and , COOIer Receipt FOl'm

Consultants

:'ARI Client: C D M | “ Project Name:I [/8(2 /0/,1,(1 M/MP

COC Nofs): " @ Delivered by: Fed-Ex UPS Q

Hand Delivered Other:

Assigned ARI Job No: pu % Tracking No:

Pfeliminary Examination Phase:

- Were intact, properly signed and dated custody §eals attached to the outside of to cooler?
Were custody papers included with the cooler? ............o oo e,
Were custody papers properly filled out (ink, signed, etc.)

Témperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........

@

@ NO

Y
Y

NO
NO

7.6

If cooler femperature is oc?/bomp@ut form 00070F .
Cooler Accepted by: Date

O/Z B/Oq Time:

Temp Gun ID#: qoqﬂl qu
| 700

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? .
What kind of packing material was used? ...
Was sufficient ice used (if appropriate)?
Were ali bottles sealed in individual plastic DagS? .............oooiimemi it
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? ...............cooooooveoioooee o
Do any of the analyses (botties) require preservation? (attach preservation sheet, excluding VOCs)...
Were all VOC vials free of air bubbles?

Was sufficient amount of sample sentin each bottle? ...........oooouevimmoemn e

Samples Logged by: A/t / Date: / (/ﬁ ,;7/ Oq Time:

NO

YES
YES NO
E NO
E NO
NO

ES NO

YES NO

@ YES NO
@b

** Notify Project Manager of discrepancies or concerns **

Sample 1D on Bottle Sample ID on COC Sample 1D on Bottle

Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Y A 2-& o 3 P A
Peabubbles > “pb”
.

Sl A'r Bubbles i! Ryt FLARGE A Bubbizs Small > “sm”

™ . G : ‘
| @ e & Large > “Ig”

Headspace > “hs»

0016F Cooler Receipt Form
3/12/09

T

Revision

012

éllm
I



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of1l

Lab Sample ID: PU26A

LIMS ID: 09-25047

Matrix: Soil

Data Release Authorized |
Reported: 11/05/09

Percent Total Solids: 89.2%

ANAUYHCAL<::>
RESOURCES
INCORPORATED

Sample ID: USGPuy-A4-2-10/09
SAMPLE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/12/09
Date Received: 10/23/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 17
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1I

.mﬁ
i
@



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of1l

Lab Sample ID: PU26B »
LIMS ID: 09-25048 4
Matrix: Soil :
Data Release Authorized
Reported: 11/05/09

s

Percent Total Solids: 88.4%

QC Report No:
Project:

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: USGPuy-C4-10-10/09
SAMPLE

PU26-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/12/09
Date Received: 10/23/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mg/kg-dry
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 633
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-I

J
¢
b
0
&)
&
?!E%EE
)]



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26C
LIMS ID: 09-25049
Matrix: Soil

Data Release Authorized:
Reported: 11/05/09

Percent Total Solids: 90.9%

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-C2-2-10/09
SAMPLE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mg/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 1,110
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-I

1
-
N
o
&
&
&
R
N



ANALYTICAL@

RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

TOTAL METALS Sample ID: USGPuy-C2-8-10/09

Page 1 of 1 SAMPLE

Lab Sample ID: PU26D QC Report No: PU26-CDM, Inc.

LIMS ID: 09-25050 Project: USG Puyallup

Matrix: Soil 19921-64793

Data Release Authorize , Date Sampled: 10/13/09

Reported: 11/05/09 Date Received: 10/16/09

Percent Total Solids: 85.8%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL ng/kg-dry Q

3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 1,220

U-Rnalyte undetected at given RL
RL-Reporting Limit

FORM-1I

J
fon
B
i
]
il
&
o
ry



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PUZ6E
LIMS ID: 09-25051
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 92.7%

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-C2-10-10/09
SAMPLE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 314
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-I



ANALYTICAL

RESOURCES
INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: USGPuy-C2-12-10/09
Page 1 of 1 SAMPLE
Lab Sample ID: PU26F E QC Report No: PU26-CDM, Inc.
LIMS ID: 09-25052 ' Project: USG Puyallup
Matrix: Soil 19921~64793
Data Release Authorized: Date Sampled: 10/13/09
Reported: 11/05/09 ;/ Date Received: 10/16/09
Percent Total Solids: 87.2%
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/kg-dry
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 594

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I

1
L
i
i
[y
&
&
h
A



ANALYTICAL@

RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET

TOTAL METALS Sample ID: USGPuy-D1-8-10/09

Page 1 of 1 SAMPLE

Lab Sample ID: PU26G QC Report No: PU26-CDM, Inc.

LIMS ID: 09-25053 LS Project: USG Puyallup

Matrix: Soil 19921~-64793

Data Release Authorized Date Sampled: 10/13/09

Reported: 11/05/08 Date Received: 10/16/09

Percent Total Solids: 94.6%

Prep Prep Analysis Analysis

Meth Date Method Date CAS Number Analyte RL mg/kg-dry Q

3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 74

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1I

I
it

1
C

h
i
5
)
]
h
[



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26H

LIMS ID: 09-25054 P
Matrix: Soil

Data Release Authorizedj:
Reported: 11/05/09

Percent Total Solids: 85.1%

QC Report No:
Project:

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: USGPuy-D1-10-10/09
SAMPLE

PU26-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mg/kg-dry Q
30508 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 1,010
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-I

gy
0
B
)
A
5
&

b
I



ANALYTKH“.(::)
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: USGPuy-E2-6-10/09
Page 1 of 1 SAMPLE
Lab Sample ID: PU26I QC Report No: PU26-CDM, Inc.
LIMS ID: 09-25055 g Project: USG Puyallup
Matrix: Soil 1/ 19921-64793
Data Release Authorized Date Sampled: 10/13/09
Reported: 11/05/09 Date Received: 10/16/09

NS
Percent Total Solids: 96.1%
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL mng/kg-dry Q
30508 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 69

U-Analyte undetected at given RL
RL-Reporting Limit

FORM- I
PUZE - BBB23



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26J

LIMS ID: 09-25056 -
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

A

Percent Total Solids: 95.5%

QC Report No:
Project:

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: USGPuy-E2-8-10/09
SAMPLE

PU26-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mg/kg-dry
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 78
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26K
LIMS ID: 09-25057
Matrix: Soil

Data Release Authorize
Reported: 11/05/09

Percent Total Solids: 87.4%

QC Report No:
Project:

ANAUT"CAL<::>
RESOURCES
INCORPORATED

Sample ID: USGPuy-D3-6-10/09
SAMPLE

PU26-CDM, Inc.
USG Puyallup
19921-64793

Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 13
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1I
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26L
LIMS ID: 09-25058
Matrix: Soil

Data Release Authorized
Reported: 11/05/09

Percent Total Solids: 84.4%

ANALYTICAL
RESOURCES

@

INCORPORATED

Sample ID: USGPuy-D3-12-10/09
SAMPLE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
30508 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 2,900
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-1I
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26M

LIMS ID: 09-25059

Matrix: Soil !
Data Release Authorized:
Reported: 11/05/09

Percent Total Solids: 77.1%

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: USGPuy-D3-16-10/09
SAMPLE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/13/09
Date Received: 10/16/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL ng/kg-dry Q
30508 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 6 389
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1
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INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PU26N
LIMS ID: 09-25060 4

i

Matrix: Soil
Data Release Authorized:

Reported: 11/05/09 Vv

Percent Total Solids: 89.2%

Prep Prep Analysis Analysis

Meth Date Method

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-A2-6-10/09
SAMPLE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: 10/13/09
Date Received: 10/16/09

3050B 10/27/09 6010B 11/04/09

U-Analyte undetected at given RL

RL-Reporting Limit

CAS Number Analyte RL ng/kg-dry Q
7440-38-2 Arsenic 5 39
FORM-1I
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ANALYTICAL

RESOURCES
INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: USGPuy-B3-12-10/09
Page 1 of 1 SAMPLE
Lab Sample ID: PU260 QC Report No: PU26-CDM, Inc.
LIMS ID: 09-25061 ; Project: USG Puyallup
Matrix: Soil 19921-64793
Data Release Authorized: Date Sampled: 10/13/09
Reported: 11/05/09 Date Received: 10/16/09
Percent Total Solids: 89.2%
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/kg-dry
3050B 10/27/09 6010B 11/04/09 7440-38-2 Arsenic 5 632

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-1



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of1l

Lab Sample ID: PUZ6A
LIMS ID: 09-25047
Matrix: Soil

Data Release Authorize
Reported: 11/05/09

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPuy-A4-2-10/09

MATRIX SPIKE

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup

19921-64793
Date Sampled: 10/12/09
Date Received: 10/23/09

MATRIX SPIKE QUALITY CONTROL REPORT

Analysis Spike %
Analyte Method Sample Spike Added Recovery Q
Arsenic 6010B 224 219 94.5%
Reported in mg/kg-dry
N-Control Limit Not Met
H-% Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked
Percent Recovery Limits: 75-125%
FORM-V
P BUB3Te



ANALYTICAL @
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: USGPuy-A4-2-10/09
Page 1l of 1 DUPLICATE
Lab Sample ID: PU26A QC Report No: PU26-CDM, Inc.
LIMS ID: 09-25047 1 Project: USG Puyallup
Matrix: Soil 19921-64793
Data Release Authorized: Date Sampled: 10/12/09
Reported: 11/05/09 Date Received: 10/23/09
MATRIX DUPLICATE QUALITY CONTROL REPORT

Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 6010B 17 22 25.6% +/- 5 L
Reported in mg/kg-dry
*-Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit

FORM-VI
PUZE : 68631



ANALYTICAL @
RESOURCES

INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: LAB CONTROL
Page 1 of1l
Lab Sample ID: PU26LCS QC Report No: PU26-CDM, Inc.
LIMS ID: 08-25048 Project: USG Puyallup
Matrix: Soil 19921-64793
Data Release Authorized Date Sampled: NA
Reported: 11/05/09 Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 6010B 194 200 97.0%
Reported in mg/kg-dry
N-Control limit not met
NA-Not Applicable, Analyte Not Spiked
Control Limits: 80-120%
FORM-VII
PUZS : BBB32



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PUZ26MB
LIMS ID: 09-25048
Matrix: Soil

Data Release Authorized:
Reported: 11/05/09

R

Percent Total Sclids: NA

Prep Prep Analysis Analysis

Meth Date Method

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: METHOD BLANK

QC Report No: PU26-CDM, Inc.
Project: USG Puyallup
19921-64793
Date Sampled: NA
Date Received: NA

3050B 10/27/09 6010B 11/04/09

U-Analyte undetected at given RL

RL-Reporting Limit

CAS Number Analyte RL mng/kg-dry Q
7440-38-2 Arsenic 5 5 U
FORM-I














































































APPLIED SPECIATION YR Reatac:eok Parsway Bathoil, WA BEG 1L
AND CONSULTING, LLC s 428 0300 Faxs 1425) 469817

wwwappliedszedaton.com

December 4, 2009

Cherenne Oreiro

Analytical Resources Inc.
4611 S. 134" Place Suite 100
Tukwila, WA 98168

(206} 695-6200

Re: USG Puyallup
Ms. Oreiro,

Attached is the report associated with twelve (12) aqueous samples submitted for arsenite and
arsenate quantitation on November 11, 12, and 13, 2009. Each set of samples was received the
same day as the submittal date in sealed coolers at ambient teinperatire, ambient temperature,
and 0.1°C, respectively.  Arsenite and arsenate speciation analysis was performed via ion
chromatography inductively coupled plasma dynamic reaction cell mass spectrometry {1C-1CP-
DRC-MS). Any issues associated with the analyses are addressed in the following report.

If you have any qucstions, plcase feel free to contact me at your convenienee.

-

Ben Wozniak
Project Manager
Applied Speciation and Consulting, LLC

Sincerely,




Applied Speciation and Consulting, LLC
Report Prepared for:

Cheronne Oreiro
Analytical Resources Inc.
4611 S. 134th Place Suite 100
Tukwila, WA 98168

Project ID: USG Puyallup

December 4, 2009

1. Sample Reception

Twelve (12) aqueous samples were submitted for arsenitc and arsenale quantitation on
November 11, 12, and 13, 2009. Each set of samples was received the same day as the
submittal date, as indicated on the attached chain of eustody (COC) forms, in scaled coolers
at ambient temperature, ambient temperature, and 0.1°C, respectively.

The samples were received in a laminar flow clean hood, void of trace metals contamination
and ultra-violet radiation, and assigned discrete sample identifters. Immediately upon
reception an aliquot of each sample was filtered (0.45um) into a polypropylene centrifuge
tube, and all filtrates and original sample bottles were then stored in a sceure, monitored
refrigerator {maintained at a temperature of 4”C) until the analyses could oceur.

2. Sample Preparation

All sample preparation is performed in laminar flow clean hoods known to be free from trace
metals contamination. All applied water for dilutions and sample preservatives are also
monitored for contamination to account for any biases associated with the sample results.

Arsenic Speciation Analysis by IC-ICP-DRC-MS Immediately upon sample reception, an
aliquot of each sample was filtered with a syringe filter (0.45um) and injected directly into a
sealed autosampler vial. No further sample preparation was performed as a buffered EDTA
solution was provided by Applicd Speciation and Consulting for ficld-preservation of the
submitted samples.

3. Sample Analysis

All sample analysis is preceded by a minimum of a five-point calibration curve spanning the
entire concentration range of interest. Calibration curves are performed at the beginning of
each analytical day. All calibration eurves, associated with each species of mterest, are




standardized by linear regression resulting in a response lactor. All sample results are
instrument blank corrected to account for any operational biases.

Prior to sample analysis, all calibration curves are verified using sccond source standards
which are identified as initial calibration verification standards (ICV).

Ongoing instrument performance is identifiecd by the analysis of continuing calibration
verification standards (CCV) and continuing calibration blanks (CCB) at a mmimal interval
of every ten analytical runs.

Arsenic Speciation Analysis by ICICP-DRC-MS All samples for arsenite and arsenate
quantitation were analyzed by ion chromatography inductively coupled plasma dynamic
reaction cell mass spectrometry (IC-ICP-DRC-MS) either on November 18, 2009 (designated
as Batch 1) or December 2, 2009 (designated as Batch 2). Aliquots of cach sample are
injected onto an anion exchange column and are mobilized by an alkaline (pH > 7) gradient.
The eluting arsenic species are then introduced into a radio frequency (RF) plasma where
energy-transfer processes cause desolvation, atomization, and ionization. The ions are
cxtracted from the plasma through a differentially-pumped vacuum interfacc and travel
through a pressurized chamber (DRC) containing a specific reactive gas which preferentially
reacts with arsenic, producing an entirely different mass to charge ratio (m/z) whieh can then
be differentiated from the initial isobaric interferences. A solid-state detector detects ions
transmitted through the mass analyzer on the basis of their mass-to-charge ratio (m/z), and
the resulting current is processed by a data handling system.

Retention times for each cluting species are compared to known standards for species
identification.

4. Analytical Issues

The overall analyses went well and no significant analytical issucs were encountercd.  All
quality control parameters associated with these samples were within acceptance limits.

It should be noted that an additional arsenic species was detected in two ol the submitted
samples during the speciation analyses. While the identities of these species cannot be
determined with certainty at this time, the concentration of arsenic associated with them is
estimated to be 23.9ug/L for 09-27995-PX41C and 7.4pg/L for 09-27758-PX19C. Applied
Speciation and Consulting can pursue additional research to identify these species upon client
request.

The estimated method detection limit (eMDL) for arsenitc is generated from replicate
analyses of the lowest standard in the calibration curve. Not all arsenic species are present in
preparation blanks; therefore, cMDL calculations based on preparation blanks may be
artificially biased low for this species. Due to traces of arsenate in the reagents used for the
speciation analysis, the eMDL for arsenate has been calculated using the standard deviation
ol the associated preparation blanks.




If you have any questions regarding this report, please feel free 1o contact me.

Sincerely,

U

Ben Wozniak
Project Manager
Applied Speciation and Consulting, LLC




Arsenic Speciation Results for ARI
Project Name: USG Puyaliup
Contact: Cheronne Oreiro

Report Date: December 4, 2009

Report Generated by: Ben Wozniak
Applied Speciation and Consulting, LLC

Sample Results

Sample ID Date Sampled Batch Dilution As(lll} As{V)

. 08-27644-PX07C 11{10/09 1 20 291 267
09-27645-PX07D 11/10/09 1 20 149 7.87

. 09-27756-PX19A 11/11/08 1 250 93.5 1310
- 09-27757-PX19B 11/11/09 1 100 357 206
.09-27758-PX18C 11/11/09 1 100 464 47.5
-09-27759-PX19D 11/11/09 1 1000 ND (<2.4) 4640
-08-27780-PX19E 11/11/09 1 2 0.798 0.431

. 09-27761-PX19F 11/11/09 1 100 ND (<0.24) 296

. 09-27762-PX19G 11/11/09 1 250 477 306
-09-27994-PX418 11/12/08 2 50 1.80 0.63

. 09-27995-PX41C 11112409 2 250 1040 122

- 09-27997-PX41E 11/12/09 2 50 40.0 3.71

All results reflect the applied dilution and are reported in pg/L
ND = Not detected at the applied dilution



Arsenic Speciaticn Results for ARI
Project Name: USG Puyallup
Contact; Cherenne Qreiro

Report Date: December 4, 2009

Report Generated by: Ben Wozniak
Applied Speciation and Consulting, LLC

Sample Resuits

Sample ID Date Sampled  Batch Dilution As(ill) As(V)

w5 09-27644-PX07C 11/10/09 1 20 291 267

miv 4 D 00-27645-PX07D 11/10/09 1 20 149 7.87
L Zo— 08-27736-PX19A 11/11/09 1 250 93.5 1310
mwd ~ 09-27757-PX19B 11/11/09 1 100 357 296
Mmw = - 09-27758-PX19C 11/11/C9 1 100 464 47.5

P32, - —09-27759-PX190 11/11/09 1 1000 ND (<2.4) 4640

03 - —08-27760-PX18E 11/11/09 1 2 0.798 0.431
P2-2— 09-27761-PX18F 11/11/09 1 100 ND (<0.24) 296

mw © — 08-27762-PX19G 11/11/09 1 250 477 3ce
Aot Duu —P2-2 —(09-27994-PX41B 11/12/09 2 50 1.80 063
a oz-1 - 09-27993-PX41C 11/12/08 2 250 1040 122
muw | —~ 09-27997-PX41E 11/12/08 2 50 40.0 3.71

All results reflect the applied dilution and are reported in ug/L
ND = Not detected at the applied dilution




Arsenic Speciation Results for ARI
Project Name: USG Puyailup
Contact; Cheronne Creiro

Report Date: December 4, 2009

Report Generated by: Ben Wozniak
Applied Speciation and Consuiting, LLC

Quality Control Summary - Preparation Blank Summary

eMDL"* at
Analyte (ug/L) Batch PBW1 PBW2 PBW3 PBW4 Mean StdDev 1x
As(lIh 1 0.000 0.000 0.000 0.000 0.00C 0.000C 0.002
As(V) 1 -0.009 -0.018 -0.021 -0.025 -0.018 0.007 0.020
As(IH) 2 0.000 0.000 0.000 0.000 0.000 0.000 0.010
As(V) 2 -0.001 -0.005 0.005 0.002 0.000 0.004 0.012

eMDL = Estimated Method Detection Limit
*Please see narrative regarding eMDL calculations

Quality Control Summary - Certified Reference Materials

Analyte (pg/L) Batch CRM True Value Resuit Recovery
As(lll) 1 ICv 10.00 10.34 103.4
As(V) 1 IcV 10.00 9.23 92.3
As(lll) 2 ICV 10.00 9.95 39.5
As{V) 2 ICV 10.00 10.07 100.7




Arsenic Speciation Results for ARI
Project Name: USG Puyallup
Contact: Cheronne Oreiro

Report Date; December 4, 2009

Report Generated by: Ben Wozniak
Applied Speciation and Consuilting, LLC

Quality Control Summary - Matrix Duplicates

Analyte (pg/L) Batch Sample 1D Rep 1 Rep 2 Mean RPD
As(lil) 1 08-27756-PX19A 93.49 104.8 99.17 11.4
As(V) 1 09-27756-PX19A 1314 1461 1387 10.6
As{lll 2 09-27997-PX41E 40.05 40.22 40.14 C.4
As{V) 2 09-27897-PX41E 3.71 3.85 3.78 3.7

NC = Value was not calculated due to one or more concentrations below the eMDL

Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate

Analyte {pg/L) Batch Sample ID Spike Conc MS Result Recovery Spike Conc MSD Result Recovery RPD
As{lil) 1 09-27756-FPX19A 500.0 553.9 90.9 500.0 555.8 91.3 0.3
As(V) 1 09-27756-PX19A 500.0 1902.8 103.1 500.0 1892.6 101.1 0.5
As(lll 2 09-27997-FX41E 100.0 134.1 93.9 100.0 134.8 94,7 0.5
As(V) 2 09-27997-PX41E 100.0 100.7 96.9 100.0 102.2 98.4 1.5
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5}‘% APPLI E D SPE C IATIO N 15805 horthoeek Parkaray Enthesl, WA, 98111
) AND CONS ULTING, LLC le;:(az_q.;.;-sa—smu F‘ax:‘ u.zS) w1095

www.appliedspeciation.com

December 4, 2009

Cheronne Oreiro

Analytical Resources Inc.
4611 S. 134™ Place Suite 100
Tukwila, WA 98168

{206) 695-6200

Re: USG Puyallup

Ms. Oreiro,

Attached is the report associated with twelve (12) aqueous samples submitted {or arsenite and
arsenate quantitation on November 11, §2, and 13, 2009. Each set of samples was received the
same day as the submittal date in scaled coolers at ambient temperature, ambient temperature,
and 0.1°C, respectively. Arsenite and arsenate speciation analysis was performed via ton
chromatography inductively coupled plasma dynamic reaction cell mass spectrometry (1C-1CP-
DRC-MS). Any issues associated with the analyses are addressed in the following report.

IT you have any questions, pleasc feel free to contact me at your convenience.
s 1

7

Ben Woznak
Project Manager
Apphicd Speciation and Consulting, LLC

Sincerely,




Applied Speciation and Consulting, LLC
Report Prepared for:

Cheronne Oreiro
Analytical Resources Inc.
4611 S. 1341h Place Suite 100
Tukwila, WA 98168

Project ID: USG Puyallup

December 4, 2009

1. Sample Reception

Twelve (12) aqueous samples were submitted for arsenite and arsenatc quantitation on
November 11, 12, and 13, 2009, TEach set of samples was received the same day as the
submittal date, as indicated on the attached chain of custody (COC) tonns, n scaled coolers
at ambient temperature, ambient temperature, and 0. 1°C, respectively.

The samples were received in a laminar flow ¢lean hood, void of trace metals contamination
and ultra-violet radiation, and assigned diserctc sample identifiers.  Immediately upon
reception an aliquot of each sample was (iltered ((.45um) into a polypropylene centrifuge
tube, and all filtrates and original sample bottles were then stored i a secure, monitored
refrigerator (maintained at a temperature of 4°C) until the analyses could oceur.

2. Sample Preparation

All sample preparation is performed in laminar flow clean hoods known to be free from trace
metals contamination. All applied water for dilutions and sample preservatives are also
monitored for contamination to account for any biases associated with the sample results.

Arsenic Speciation_Analysis_by IC-ICP-DRC-MS Immediatcly upon sampie reeeption, an
aliquot of each sample was filtered with a syringe filter {0.45um) and injected directly into a
sealed autosampler vial. No further sample preparation was performed as a buffered EDTA
solution was provided by Applied Speciation and Consulting for fickd-preservation of the
submitted samples.

3. Sample Analysis

All sample analysis is preceded by a minimum of a five-pomnt calibration curve spanning the
entire concentration range of interest. Calibration curves are performed at the beginning of
each analytical day. All calibration curves, associated with each species of nterest, are




standardized by linear regression resulting in a response factor. All sample results are
instrument blank corrected to account for any operational biases.

Prior to sample analysis, all calibration curves are verified using second source standards
which are identified as initial calibration verification standards (ICV).

Ongoing instrument performance is identified by the analysis of continuing calibration
verification standards (CCV) and continuing calibration blanks {CCB) at a minimal interval
of every ten analytical runs.

Arsenic Speciation _Analysis by IC-ICP-DRC-MS All samples for arsenite and arsenate
quantitation were analyzed by ion chromatography inductivelty coupled plasina dynamic
reaction cell mass spectrometry (IC-ICP-DRC-MS) cither on November 18, 2009 (designated
as Batch 1) or December 2, 2009 (designated as Batch 2).  Aliquots of cach samplc are
injected onto an anion exchange column and are mobiiized by an alkaline (pH > 7) gradient.
The eluting arsenic species are then introduced into a radio frequency (RF) plasina where
energy-transfer processcs cause desolvation, atomization, and ionization. The ions arc
extracted from the plasma through a differentially-pumped vacuum interface and travel
through a pressunzed chamber (DRC) containing a specific reactive gas which preferentially
reacts with arsenie, producing an entirely ditferent mass o charge ratio (m/z} which can then
be differentiated from the initial isobaric interferences. A solid-state detector detects jons
transmitted through the mass analyzer on the basis of their mass-to-charge ratio {(m/z), and
the resulting current 1s processed by a data handling system.

Retentton times for each cluting species are compared to known standards for species
identification.

4. Analytical Issues

The overall analyscs went well and no signmificant analytical 1ssucs were encountered.  All
quality control parameters associated with these samples were within aceeptance Limits.

It should be noted that an additional arsenic species was detected in two of the submitted
samples duning the speciation analyses. While the identitics of these species cannot be
determined with certainty at this ime, the concentration of arsenic assoeiated with them is
estimated to be 23.9ug/L for 09-27995-PX41C and 7.4pg/l. for 09-27758-PX19C. Applied
Speciation and Consulting can pursuc additional research to dentily these species upon client
request.

The estimated method detection linat {(eMDL) for arsenite 15 generated from replicate
analyses of the lowest standard in the calibration curve. Not all arsenic speetes are present in
preparation blanks; therefore, ¢eMDL calculations based on preparation blanks may be
artificially biased low for this speeics. Duc to traces of arsenate in the reagents used for the
speciation analysis, the ¢eMDL for arsenate has been calculated using the standard deviation
of the associated preparation blanks.




If you have any questions regarding this report, please feel free to contact me.

Sincerely,

Vs

Ben Wozniak
Project Manager
Applied Speciation and Consulting, LL.C




Arsenic Speciation Results for AR!
Project Name: USG Puyallup
Contact: Cheronne Oreiro

Report Date: December 4, 2009

Report Generated by. Ben Wozpiak
Applied Speciation and Consulting, LLC

Sample Resuits

Sample ID Date Sampied  Batch Dilution As(l1) As(V)
09-27644-PX07C 11/10/09 1 20 291 267
09-27645-PX07D 11/10/09 1 20 149 7.87
08-27756-PX19A 11111409 1 250 93.5 1310
09-27757-PX19B 11/11/09 4 100 357 296
09-27758-PX19C 11/11/09 1 100 464 47.5
09-27759-PX190 11/11/09 1 1000 ND (<2.4) 4640
09-27760-PX19E 11/11/09 1 2 0.798 0.431
09-27781-PX19F 11/11/09 1 100 ND (<0.24} 296
09-27762-PX19G 111109 1 250 477 308
09-27994-PX418B 11/12/09 2 50 1,80 0.83
09-27995-PX41C 11/12/08 2 250 1040 122
09-27957-PX41E 11/12/09 2 50 40.0 3.71

Alf results reflect the applied dilution and are reportad in pg/L
ND = Not detected at the applied dilution



Arseni¢c Speciation Results for AR
Project Name: USG Puyallup
Contact: Cheronne Creiro

Report Date: December 4, 2009
Report Generated by: Ben Wozniak
Applied Speciatien and Consulting, LLC

Quality Control Summary - Preparation Blank Summary

eMDL™ at
Analyte {pg/L) Batch PBW1 PBW2 PEW3 PEW4 Mean StdDev 1x
As(lll) 1 0.000 0.000 0.000 .00¢C 0.ceo 0,000 0.002
As{V) 1 -0.008 -0.016 -0.021 -0.025 -0.018 0.007 0.020
As(lli) 2 0.000 0.000 ¢.0co ¢.00cC 0.c00 0.000 ¢.010
As{V) 2 -0.001 -0.005 0.005 0.002 0.000 0.004 0.012

eMDL = Estimated Method Detection Limit

"Please see narrative regarding eMDL calculations

Quality Control Summary - Certified Reference Materials

Analyte {pg/L) Batch CRM True Value Result Recovery
As{ll) 1 ICV 10.00 10.34 103.4
AsiV) 1 [CV 10.00 8.23 g2.3
As{lil 2 ICV 10.00 8.85 885
As{V) 2 ICV 10.00 10.07 100.7




Arsenic Speciation Results for AR
Project Name: USG Puyallup
Contact: Cheronne QOreire

Report Date: December 4, 2009

Report Generated by: Ben Wozniak
Applied Speciation and Consulting, LLC

Quality Control Summary - Matrix Duplicates

Analyte {ug/L) Batch Sample ID Rep 1 Rep 2 Mean RPD
As{ll) 1 09-27756-PX18A 93.49 $04.8 98.17 . 114
As{V) 1 09-27756-PX19A 1314 1461 1387 10.6
As{llf) 2 09-27997-PX41& 40,05 40.22 4014 0.4
As(V) 2 09-27997-PX41E 3.71 3.85 3.78 37

NC = Value was noct calculated due to one or more concentrations below the eMDL

Quality Control Summary - Matrix Spike/ Matrix Spike Duplicate

Analyte (pg/L) Batch Sample ID Spike Conc MS Result Recovery Spike Conc MSD Result Recovery RPD
As{lIn 1 09-27756-PX18A 500.0 553.9 90.9 500.0 555.8 81.3 0.3
As{V) 1 08-27756-PX19A 500.0 1902.8 103.1 500.0 1892.6 101.1 0.5
As{li 2 09-27997-PX41E 100.0 134.1 93.5 100.0 134.8 94,7 0.5
As{\V) 2 09-27997-PX41E 100.0 100.7 98.9 100.0 102.2 §8.4 1.5
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APP L I ED SP Ec l ATI 0 N FoR0s horthcoek Parkway Bothe:l, Wh, U501
AND CONSULTING, LLC “Eel:(;?‘;} :‘.H}Bs(]ll) gax:;“:?; 481’.:9315

www.appliedspediatian.com

December 4, 2009

Cheronne Oreiro

Analytical Resources Inc.
4611'S. 134™ Place Suite 100
Tukwila, WA 98168

(206) 695-6200

Re: USG Puyallup
Ms. Oreiro,

Attached is the report assoctated with twelve (12) aqueous samples submitted for arsenite and
arsenate quantitation on November L1, 12, and 13, 2009. Each set of samples was received the
same day as the submittal date in scaled coolers at ambient temperature, ambient temperature,
and 0.1°C, respectively.  Arsenite and arsenate speciation analysis was performed via 1on
chromatography induetively coupled plasma dynamic reaction cell mass spectrometry (1C-1CP-
DRC-MS). Any issues associated with the analyses are addressed in the following report.

If you have any questions, please feel free to contact me at your conventence.

Sincerely,

o

Ben Wozniak
Project Manager
Applied Speeiation and Consulting, LLLC

rerie




Applied Speciaton and Consulting, LLC
Report Prepared for:

Cheronne Oreiro
Analytical Resources Inc.
4611 S. 134th Place Suite 100
Tukwila, WA 98168

Project ID: USG Puyallup

December 4, 2009

1. Sample Reception

Twelve (12) aqueous samples were submitted for arsenite and arsenate quantitation on
November 11, 12, and 13, 2009. Each set of samples was received the same day as the
submittal date, as indicated on the attached chain of custody (COC) forms, in scaled coolers
at ambient temperature, ambient temperature. and 0.1°C, respectively.

The samples were received in a laminar flow clean hood, void of trace metals contamination
and ultra-violet radiation, and assigned discretec sample identifiers. Immediately upon
reception an aliquot of each sample was filtered (0.45pm) into a polypropylene centrifuge
tube, and all filtrates and original sample bottles were then stored in a sccure, monitored
refrigerator (maintained at a temperature of 4°C) until the analyses could occur.

2. Sample Preparation

All sample preparation is performed in laminar flow clean hoods known to be free from trace
metals contamination. All applied water for dilutions and sample preservatives are also
monitored for contamination to account for any biases associated with the sample results.

Arsenic Speciation_Analysis by 1C-ICP-DRC-MS Immediately upon sample reception, an
aliquot of each sample was filtered with a syringe filter (0.45pm) and injected direetly mto a
scaled autosampler vial. No further sample preparation was performed as a buffered EDTA
solution was provided by Applied Speciation and Consulting for [ield-preservation of the
submitted samples.

3. Sample Analysis
All sample analysis is preceded by a minimum of a five-point calibration curve spanning the

entire concentration range of interest. Calibration curves are perfonned at the beginning of
cach amalytical day. All calibration curves, associated with each species of interest, arc




standardized by linear regression resulting in a response factor.  All samnple results are
instrument blank corrected to account for any operational biases.

Prior to sample analysis, all calibration curves are verified using second source standards
which are identified as initial calibration verification standards (1CV).

Ongoing instrument performance is identificd by the analysis of continuing calibration
verification standards (CCV) and continuing calibration blanks (CCB) at a minimal interval
of cvery ten analytical mns.

Arsenic Speciation Analysis by [C-ICP-DRC-MS All samples for arsemite and arsenale
quantitation were analyzed by ion chromatography inductively coupled plasma dynamic
rcaction cell mass spectrometry (IC-ICP-DRC-MS) cither on November 18, 2009 (designated
as Batch 1) or December 2, 2009 (dcsignated as Batch 2). Aliquots of cach sample are
injccted onto an anion exchange cotlumn and are mobilized by an alkaline (pH > 7) gradient.
The eluting arsenic specics are then introduced into a radio frequency (RF) plasma where
energy-transfer processes cause desolvation, atomization, and ionization. The ions are
extracted from the plasma through a differentially-pumped vacuum interface and travel
through a pressurized chamber (DRC) containing a specific reactive gas which preferentially
reacts with arsenic, producing an entirely different mass to charge ratio (m/z) which can then
be differentiated from the initial isobaric interfcrences. A solid-state detector detects ions
transmitted through the mass analyzer on the basis of their mass-to-charge ratio (m/z), and
the resujting current 1s processed by a data handling system.

Retention times for each cluting spectes are compared to known standards for species
identification.

4. Analytical Issues

The overall analyses went well and no significant analytical issues were encountered. All
quality control parameters associated with these samples were within acceptance limits.

It should be noted that an additional arsenic species was detected in two of the submitted
samples during the speciation analyses. While the identitics of these species cannot be
determined with certainty at this time, the concentration of arsenic associated with them is
estimated to be 23.9ug/L for 09-27995-PX41C and 7.4pg/L for 09-27758-PX19C. Appliced
Speeiation and Consulting can pursue additional research to identify these species upon client
request.

The estimated method detection limit (eMDL) for arsenite is generated from replicate
analyses of the lowest standard in the calibration curve. Not all arsenic species are present in
preparation blanks; therefore, cMDL calculations based on preparation blanks may be
artificially biased Jow for this specics. Due to traces of arsenate in the reagents used for the
speciation analysis, the eMDL for arsenate has been calculated using the standard deviation
of the associated preparation blanks.




If you have any questions regarding this report, please feel free to contact me.

Sincerely,

S

Ben Wozniak
Projeet Manager
Applied Speciation and Consulting, LLC




Arsenic Speciation Results for AR
Project Name: USG Puyallup
Contact: Cheronne Qreiro

Repont Date: December 4, 2008

Report Generated by: Ben Wozniak
Applied Speciation and Consulting, LLC

Sample Results

Sample D Date Sampled  Batch Difution As{ll} As({V)
09-27644-PX07C 11/10/09 1 20 291 267
09-27845-PX07D 11/10/08 1 20 149 7.87
09-27756-PX19A 11/11/08 1 250 93.5 1310
09-27757-PX19B 11/11/09 1 100 357 296
09-27758-PX19C 11/11/09 1 100 464 47.5
09-27759-PX19D 11/11/09 1 1000 ND (<2.4) 46540
09-27760-PX19E 11/11/09 1 2 0.798 0.431
09-27761-PX19F 11/11/09 1 100 ND (=0.24) 256
09-27762-PX19G 11/11/09 1 250 477 308
09-27994-PX41B 11/12/09 2 20 1.80 0.63
09-27995-PX41C 11/12/08 2 250 1040 122
09-27997-PX41E 11/12/09 2 50 40.0 3.71

All results reflect the applied dilution and are repeorted in pg/l
ND = Not detected at the applied dilution




Arsenic Speciation Results for AR
Project Name: USG Puyallup
Contact; Cheronne QOreiro

Repecrt Date; December 4, 2008

Report Generated by: Ben Wozniak
Applied Speciation and Consulting, LLC

Quality Control Sumimary - Preparation Blank Summary

eMDL* at
Analyte (pg/L) Batch PBW1 PBW2 PBW3 PBW4 Mean StdDev 1x
As(lll) 1 0.000 0.000 0.000 0.000 0.000 0.000 0.002
As(V) 1 -0.009 -0.016 -0.021 -0.025 -0.018 0.007 0.020
As(Il) 2 0.000 0.000 0.000 0.00C 0.000 0.0C0 0.010
As(V) 2 -0.01 -0.005 0.005 0.002 0.000 0.004 0.012

eMDL = Estimated Method Detection Limit
*Please see narrative regarding eMDL caleulations

Quality Control Summary - Certified Reference Materials

Analyte (ug/L) Batch CRM True Value Resuit Recovery
As{IIn 1 ICV 10.00 10.34 103.4
As(V) 1 icV 10.00 9.23 92.3
As(li) 2 ICV 10.00 9.85 99.5
As(V) 2 1CV 10.00 10.07 100.7




Arsenic Speciation Results for AR
Project Name: USG Puyallup
Contact: Cheronne Creirc

Report Date: December 4, 2008

Report Generated by: Ben Wozniak
Applied Speciation and Consulting, LLC

Quality Control Summary - Matrix Duplicates

Analyte {(ug/L) Batch Sample ID Rep 1 Rep 2 Mean RPD
As{lll) 1 09-27756-PX12A 93.49 104.8 99.17 11.4
As(V) 1 09-27756-PX19A 1314 1461 1387 10.86
As{ll}) 2 09-27997-PX41E 40.05 40.22 40.14 0.4
As(V) 2 09-27997-PX41E 3.71 3.85 3.78 3.7

NC = Value was not calculated due to one or more concentrations below the eMDL

Quality Controf Summary - Matrix Spike/ Matrix Spike Duplicate

Analyte (pg/L} Batch Sample [D Spike Conc  MS Result Recovery Spike Conc MSD Resuit Recovery RPD
As(I 1 09-27756-PX19A 500,0 553.9 90.9 500.0 5558 91.3 0.3
As(\V} 1 09-27756-PX19A 500.0 1602.8 103.1 500.0 1882.6 101.1 0.5
As(lIl} 2 09-27897-PX41E 100.0 134.1 83.9 100.0 134.8 94,7 0.5
As{V) 2 09-27997-PX41E 100.0 100.7 96.9 100.0 102.2 98.4 1.5
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0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

November 30, 2009

Howard Young

CDM

11811 NE 1st, Suute 201
Bellevue, WA 98009

RE: Project ID: USG Puyallup — 19921-64793
ARI Job No: PX43

Dear Mr. Young:

Please find enclosed the Chain-of-Custody (COC) record, sample receipt documentation,
and the final results for the samples from the project referenced above. Analytical
Resources Inc. (ARI) accepted four soil samples on November 12, 2009. For details
regarding sample receipt, please refer to the enclosed Cooler Receipt Form.

The samples were analyzed for Total Arsenic, as requested on the COC.

The duplicate RPD of arsenic was outside the control limit high for sample USGPUY -
SED4-2.5-11/09. All other quality control parameters were met for arsenic. No correctuve
action was required.

There were no other anomalies associated with the analyses of these samples.

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

Sincerely,
ANALYTICAL RESOURCES, INC.

/‘\ . ’/‘\\

Cheronne Oreir
Project Manager

(206) 695-6214
cheronneo@arilabs.com
www.arilabs.com .

Enclosures

cc: eFile: PX43

“Page 1 of il

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax



Chain of Custody Record & Laboratory Analysis Request

ARI Assigned‘Number: Turn-around Requested: _ . Page of / Analytical Resources, Incorporated
— CI‘ : . — 57/?/\/%'?-0 = = 0 Analztical Chemists and Corr:sultetmts
tent Company: one: ae: ;. sy | 1ee * ' 4611 South 134th Place, Suite 100
com Y25-953-8 263 1/l ,Z/” 7 | Tukwila, WA 98168 t
Client Contact: No. of - Cooler 206-695-6200 206-695-6201 (fax)
tWARY) ya‘//\/é Coolers Temps:
Client Project Name: Analysis Requested Notes/Comments
VSE  PUOYUALLup REMEDIAL  INVESTIGA T ~
Client Project #: Samplers: / =
[9921-64 79> L) JovG | 3
i i No. Containers N Qf
Sample ID Date T Mat . h‘g% tl,
USGPUYLSED4-.5-1f09 |i/iz2/69 |12432 | SaiL (
V6 PUY-5ED3-2-5-1//09 |/ Wizt | 13:30 | soic ! ><
US6 puy-SEPZ-2.5-1/o9 |Ifizo9|/44r5 | sere | 1 [ >
vseruy-5epl-2.5-1/09 |z o7| 1500 | soe | | <

‘)(Date & Time:

<00

ulplo?  17)5

N
Comments/Special Instructions Relinquished  Beceived by: Relinquished by: Received by:
(Signature) /ﬂ?/ (Signature) [ W//yr’-\\w (Signature) (Signature)
Printed Name: Printed Name’: Printed Name: Printed Name:
Howhre D d/ﬂ/( (. (RETEC
Company: A/’ Company: Company: Company:
Date & Time: Date & Time: Date & Time:

%% e

@lelts of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program
Mmeets standards for the industry. The total liability of ARI, its officers, agents, employees, or successors, arising outf of or in connection with the requested services, shall not exceed the Invoiced amount for
Wlsaid services. The acceptance by the client of a proposal for services by ARI release AR from any liability in excess thereof. not withstanding any provision to the contrary in any contract, purchase order or co-

signed agreement between ARI and the Client.

Sample Retention Policy: All samples submitted to ARI will be appropriately discarded no sooner than 90 days after receipt or 60 days after submission of hardcopy data, whichever is longer, unless alternate
retention schedules have been established by work-order or contract.



Analyticai Resources,

o it Cooler Receipt Form

Consultants
- ARiClient O -~ Project Name:_LiSE Puyallup
R g - J —
COC Nofs): , @ © Delivered by: Fed-Ex UPS Courier Hand Delivered Other.
Assigned AR Job-No: P\( L\ b . - Tracking No: mA)

PEeliminary Examination Phase:
" Were intact, properly signed and dated custody seals attached to the outside of té-cooler?
- Were custody papers included with the cooler? ................ccccviiieiveeiiiileeieeeeieeeeeeee e

Were custody papers properly filled out (ink, signed, etc.) ...l
Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........

If cooler temperaturé is out of compliance fill out form 00070F

Temp Gun ID#:

jCf)oler Accepted by: ad ) Date: ! //9{0<? _Time: _/ 7S

Complete custody forms and attach all shipping documents

Log-ln Phase:

Was a temperature blank included in the cooler? ... ... ...

YES

What kind of packing material was used? ... Bubble Wrap Ve Gel Packs B?ﬁes Foam Block Paper Other:

Was sufficient ice used (if appropriate)? . ..o e e eeeeaans
Were all bottles sealed in individual plastic DagS? .. c..ivueiiie e
Did all bottles arrive in good condition (unbroken)? e

Were all bottle labels complete and legible? ... s

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? ............ccccoooimniiiie i

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)...

Were all VOC vials free of @air bubbles? ...

‘Was sufficient amount of sample sent ir{-x}:: bottle? _.._..................

| Samples Logged by: Date: ( \\ \7) lU (« - Time:

** Notify Project Manager of discrepancies or concerns **

NA

T aes

2]

@YE
@@9

113

NO
NO
'NO
NO
NO
NO
NO
NO
NO
NO

Sample ID on Bottle Sample 1D on COC Sample ID on Bottle

Sample ID on COC

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Smalt Air Bubbles Peahubbles’ | LARGE Air Bubbiss Small > “sm”
) i 2-& mm ] P R
» - ® Peabubbles > “pb”
¢ | @ @ g ;
. hd § ° @ @ a @ Large > “Ig”
B S T Headspace > “hs”
0016F Cooler Receipt Form Revision 012

3/12/09

PHUZ: 88883



ANAUTHCAL(::)
RESOURCES

INCORPORATED
INORGANICS ANALYSIS DATA SHEET
TOTAL METALS Sample ID: USGPUY-SED4-2.5-11/09
Page 1 of1 SAMPLE
Lab Sample ID: PX43A QC Report No: PX43-CDM
LIMS ID: 09-27989 Project: USG PUYALLUP REMEDIAL INVESTIGATION
Matrix: Soil b 19921-64793
Data Release Authorized Date Sampled: 11/12/09
Reported: 11/25/09 Date Received: 11/12/09
Percent Total Solids: 73.4%
Prep Prep Analysis Analysis
Meth Date Method Date CAS Number Analyte RL ng/kg-dry Q
3050B 11/19/09 6010B 11/24/09 7440-38-2 Arsenic 6 75

U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I
PXYy3: OBy



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l of 1

Lab Sample ID: PX43B
LIMS ID: 09-27990

Matrix: Soil Ny
Data Release Authorized ’z&“
Reported: 11/25/09 ALY

Percent Total Solids: 7971%

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: USGPUY-SED3-2.5-11/09
SAMPLE

QC Report No: PX43-CDM
Project: USG PUYALLUP REMEDIAL INVESTIGATION
19921-64793
Date Sampled: 11/12/09
Date Received: 11/12/09

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mng/kg-dry Q
3050B 11/19/09 6010B 11/24/09 7440-38-2 Arsenic 6 136
U-Analyte undetected at given RL
RL-Reporting Limit

FORM-I

PHUZ 88885



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PX43C
LIMS ID: 09-27991 .

Matrix: Soil o
Data Release Authorizedzyﬁm
Reported: 11/25/09 N

Percent Total Solids: 72.9%

ANAUTNCAL<::)
RESOURCES

INCORPORATED

Sample ID: USGPUY-SED2-2.5-11/09

QC Report No: PX43-CDM
Project: USG PUYALLUP REMEDIAL INVESTIGATION
19921-64793

Date Sampled:
Date Received:

11/12/09
11/12/09

SAMPLE

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mng/kg-dry Q
3050B 11/19/09 6010B 11/24/09 7440-38-2 Arsenic 7 7 U

U-Rnalyte undetected at given RL

RL-Reporting Limit

FORM-1

PXUuZ: 8aeac



INORGANICS ANALYSIS DATA SHEET
TOTAL METAILS
Page 1 of 1

Lab Sample ID: PX43D
LIMS ID: 09-27992
Matrix: Soil

Data Release Authorized
Reported: 11/25/09

Percent Total Solids: 70.7%

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPUY-SED1-2.5-11/09

QC Report No: PX43-CDM
Project: USG PUYALLUP REMEDIAL INVESTIGATION
19921-64793

Date Sampled:
Date Received:

11/12/08
11/12/09

SAMPLE

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mng/kg-dry Q
3050B 11/19/09 6010B 11/24/09 7440-38-2 Arsenic 7 7 U

U-Analyte undetected at given RL

RL-Reporting Limit

FORM-I

PXUuz: 888y



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1l of1l

ANAUTNCAL<::)
RESOURCES
INCORPORATED

Sample ID: USGPUY-SED4-2.5-11/09
MATRIX SPIKE

Lab Sample ID: PX43A QC Report No: PX43-CDM
LIMS ID: 09-27989 Project: USG PUYALLUP REMEDIAL INVESTIGATION
Matrix: Soil N 19921-64793
Data Release Authorized: }/ Date Sampled: 11/12/09
Reported: 11/25/09 v Date Received: 11/12/09
.
MATRIX SPIKE QUALITY CONTROL REPORT
Analysis Spike %

Analyte Method Sample Spike Added Recovery Q
Arsenic 6010B 75 306 257 89.9%

Reported in mg/kg-dry

N-Contreol Limit Not Met

H-% Recovery Not Applicable, Sample Concentration Too High
NA-Not Applicable, Analyte Not Spiked

Percent Recovery Limits: 75-125%

FORM-V

PXUZ adges



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS

Page 1 of 1

Lab Sample ID: PX43A
LIMS ID: 09-27989
Matrix: Soil

QC Report No:
Project:

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: USGPUY-SED4-2.5-11/09
DUPLICATE

PX43-CDM
USG PUYALLUP REMEDIAL INVESTIGATION
19921-64793

Data Release Authorized: Date Sampled: 11/12/09
Reported: 11/25/09 Date Received: 11/12/09
MATRIX DUPLICATE QUALITY CONTROL REPORT
Analysis Control
Analyte Method Sample Duplicate RPD Limit Q
Arsenic 6010B 75 42 56.4% +/- 20% *
Reported in mg/kg-dry
*-Control Limit Not Met
L-RPD Invalid, Limit = Detection Limit
FORM-VI

PXUZ: 28880



ANAEYNCAL(::)
RESOURCES
INCORPORATED

INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PX43LCS

LIMS ID: 09-27990 )
Matrix: Soil /f
Data Release Authorized?
Reported: 11/25/09 -

Sample ID: LAB CONTROL

QC Report No: PX43-CDM

Project: USG PUYALLUP REMEDIAL INVESTIGATION
19921-64793
Date Sampled: NA
Date Received: NA

BLANK SPIKE QUALITY CONTROL REPORT

Analysis Spike Spike %
Analyte Method Found Added Recovery
Arsenic 6010B 203 200 102%
Reported in mg/kg-dry
N-Control limit not met
NA-Not Applicable, Analyte Not Spiked
Control Limits: 80-120%

FORM-VII

PXUzZ 86618



INORGANICS ANALYSIS DATA SHEET
TOTAL METALS
Page 1 of 1

Lab Sample ID: PX43MB
LIMS ID: 09-27990

Matrix: Soil e
Data Release Authorized.fk/

Reported: 11/25/09 {d

Percent Total Solids: NA

QC Report No:
Project:

ANALYTNJAL<::)
RESOURCES

INCORPORATED
Sample ID: METHOD BLANK
PX43-CDM

USG PUYALLUP REMEDIAL INVESTIGATION
19921-64793

Date Sampled: NA
Date Received: NA

Prep Prep Analysis Analysis
Meth Date Method CAS Number Analyte RL mg/kg-dry Q
3050B 11/19/09 6010B 11/24/09 7440-38-2 Arsenic 5 5 U
U-Analyte undetected at given RL
RL-Reporting Limit
FORM-I

PXUS 2881

Bl
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GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL SAND SiLT OR CLAY
coarse | fine Coarse | medium | fine
Specimen ldentification Classification LtL | PL PI Cc | Cu
®| A45 {USGPLy-22 Poorly graded SAND (SP) 1.06 [ 2.13
@ Ad S- | 275 Poorly graded SAND with GRAVEL (SP) 0.91|5.82
Al Ad S- | 435 Well-graded GRAVEL with SAND (GW) 1.76 |41.87
*| Ad S - 48 Silty SAND with GRAVEL (SM)
I@ Ad S- | 63.3 Silty SAND (SM)
Specimen |dentification D60 D30 D10 %Gravel | %Sand %Fines
® A4S {USGPuy-22 0.19 0.14 0.09 99.2 0.8
X A4 S- | 275 1.09 0.43 0.19 20.8 77.3 2.0
A A4 S- | 435 21.03 4.31 0.50 69.3 295 1.2
*| A4 S - 48 113 0.14 26.7 50.4 229
@ Ad S- | 63.3 0.09 56.3 43.7

GSD CORIGINAL 19921-84793 10-2009.GPJ CDM BLLV.GDT 12/29/08 REV.

GRAIN SIZE DISTRIBUTION

USG Interiors

Remedial Investigation
Puyallup, Washington

Project No: 19921.64793.PLANNING  Figure:







Appendix G
XRF Data Confirmation

Q:\11000-19999\19921-USG\74559-Puyallup\USG Puyallup Rl Report 6-13-2011.doc



CONFIRMATORY ANALYSES

The USEPA provides guidance for field portable X-Ray Fluorescence (XRF) analysis of
soil and sediment samples (USEPA 1998). Section 9.7 of the guidance (“Confirmatory
Samples”) recommends evaluating confirmatory data (samples analyzed by both XRF
and by conventional laboratory methods) using (1) least squares regression analysis and
(2) if appropriate, statistical comparison tests of the XRF and laboratory data groups.
The objective of the confirmatory analysis is to assess the comparability of the XRF data
and to assign a level of data quality.

Regression Analyses

In the Puyallup investigation, 30 soil samples were analyzed by both XRF and
conventional laboratory methods. The measured arsenic concentration ranges were: <5
to 3,181 mg/ kg (XRF) and <5 to 2,900 mg/kg (Laboratory). The confirmatory sample
results are provided in Table 1. Of note is that only a small number of samples were
measured at below method detection limits; two samples in the case of XRF and four
samples in the case of the conventional laboratory. Nevertheless, two different methods
for handling the nondetects in the confirmatory data set were evaluated: (1) substituting
the actual value of the detection limit and (2) substituting one-half the detection limit
value.

Since the measured concentrations (Table 1) spanned more than one order of magnitude,
they were log-transformed (per USEPA guidance). Figure 1 shows the scatter plot for
the case of using the actual detection limits (DL) for the nondetects (NDs). The Pearson
correlation coefficient in this case is r = 0.944. Figure 2 shows the scatter plot for the case
of using one-half of the DL for the NDs. The Pearson correlation coefficient in this case
isr = 0.943. These results indicate a very high degree of comparability with negligible
influence of the nondetects.

Group Comparison

Per USEPA guidance, confirmatory data with correlation coefficients between 0.7 and
0.9 indicate that the XRF data should be considered acceptable as screening level data,
whereas confirmatory data with correlation coefficients greater than 0.9 and that exhibit
no statistically significant difference between the XRF and laboratory groups could
potentially meet definitive level data criteria (i.e., usable for remedial investigation,
feasibility study, and human/ecological risk assessment). Therefore, since the measured
correlation coefficients (r = 0.944 and r = 0.943) exceeded the 0.9 criteria, additional
parametric, equal variance t-test comparisons were conducted. The results of the
comparison testing conducted on the log-transformed data are provided in Table 2.

In both cases (Table 2), no statistically significant differences between the XRF and
laboratory data groups were indicated: two-sided p-values ranged between 0.924 and
0.963. These results strongly support use of the XRF data as definitive level data.

References

USEPA, 1998. Method 6200, Field Portable X-Ray Fluorescence Spectrometry for the
Determination of Elemental Concentrations in Soil and Sediment. January 1998.



Table 1
Confirmatory Data

Sample ID As (mg/kg) - XRF As (mg/kg) - Lab
USGPUY-A1-8-10/09 49 <60
USGPUY-A2-6-10/09 120 39
USGPUY-A4-0-10/09 11 42
USGPUY-A4-2-10/09 11 17
USGPUY-A6-6-10/09 65 48
USGPUY-A8-16-10/09 <5 <6
USGPUY-A8-2-10/09 10 <5
USGPUY-B3-12-10/09 700 632
USGPUY-B5-12-10/09 333 588
USGPUY-B7-6-10/09 9 6
USGPUY-C2-10-10/09 245 314
USGPUY-C2-12-10/09 807 594
USGPUY-C2-2-10/09 1,274 1,110
USGPUY-C2-8-10/09 1,217 1,220
USGPUY-C4-10-10/09 544 633
USGPUY-C4-12-10/09 922 804
USGPUY-C8-10-10/09 29 87
USGPUY-D1-10-10/09 787 1,010
USGPUY-D1-8-10/09 88 74
USGPUY-D3-12-10/09 3,181 2,900
USGPUY-D3-16-10/09 407 389
USGPUY-D5-16-10/09 33 36
USGPUY-D7-8-10/09 19 9
USGPUY-E2-6-10/09 71 69
USGPUY-E2-8-10/09 10 78
USGPUY-E4-16-10/09 146 58
USGPUY-E4-20-10/09 36 26
USGPUY-E6-16-10/09 19 19
USGPUY-F2-4-10/09 <5 <7
USGPUY-D3-6-10/09 13 13




Table 2
Confirmatory Data - Group Comparison Statistics

Two-Group Comparison Logl0 As - XRF Logl0 As - Lab

Parametric: Equal Variances

Count 30 30
NDs = DL

Mean 1.924950732 1.945389529
Standard Deviation 0.833452909 0.816555004
Delta 0.020438796
df 58
Student t Statistic 0.095944954
p-value (1-sided) 0.461947517
p-value (2-sided) 0.923895035
NDs = DL/2

Mean 1.904882066 1.915286529
Standard Deviation 0.866822422 0.864957243
Delta 0.010404463
df 58
Student t Statistic 0.046537432
p-value (1-sided) 0.481520885
p-value (2-sided) 0.963041769
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Appendix H

Simplified Terrestrial Ecological Evaluation
USG Interiors Puyallup Site
Puyallup

This document presents the results of a terrestrial ecological evaluation (TEE) performed on
the USG Interiors Puyallup site by Kate Stenberg, PhD. an experienced wildlife biologist
working for CDM. Ms. Stenberg reviewed existing information and conducted field visit was
conducted on February 28, 2010 to evaluate the habitat quality of the site and the surrounding
area. Based on the information provided and data from recent aerial photography and the
field visit, a simplified terrestrial ecological evaluation (TEE) was conducted in accordance
with WAC 173-340-7492. This information was used to complete Table 749-1 (attached).

The project area does not qualify for an exclusion from a terrestrial ecological evaluation. The
site is approximately one acre in size and is not completely covered by buildings or
pavement. The project site is located along the Puyallup River and both the north and south
sides of the river in the immediate vicinity of the site support a fringe of riparian vegetation.
The undeveloped contiguous area within 500 feet of the project area is approximately 5 acres.
The site is a commercial site and so the TEE is focused on terrestrial wildlife and not on plants
or soil biota. A simplified TEE was conducted following the procedure outlined in Table 749-
1.

Exposure Analysis

Table 749-1 has 6 items to be scored. The following paragraphs provide the rationale for each
line item in the table.

1. Estimate the area of contiguous undeveloped land on the site or within 500 feet of the site to the
nearest ¥ acre.

The USG Interiors Puyallup River site located within four parcels owned by USG Interiors
that total about 1.6 acres (parcel numbers 0420213022, 0420213033, 4920200020, 4920200050).
The contaminated area is located near the northern boundary adjacent to public land that
includes a walking path along the top of the river bank. Within 500 feet of the contaminated
area are the riparian areas on the north and south sides of the Puyallup River. The river
banks are steep and support a mix of native and non-native plant species.

The northern river bank supports a narrow band of vegetation on the steep bank that is
sandwiched between the river and North Levee Road East, a four lane road that fronts large
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industrial buildings. The north side riparian vegetation is composed primarily of medium
sized alder with an understory dominated by Himalayan blackberry.

The riparian fringe on the south side of the river is much wider and extends up the steep
banks onto the top of the river bank. There is a row of large (up to 30” dbh) cottonwood trees
south of the public walking trail and fronting the site. On the steep river banks, the canopy is
dominated by medium sized alder and cottonwood trees. The understory is composed of a
mix of native and non-native shrubs including snowberry, Indian plum, salmonberry,
Japanese knotweed, Himalayan blackberry and English ivy.

While the Puyallup River is not included in the calculation of terrestrial habitat area, it does
not reduce the potential for wildlife to use the area and therefore does not disconnect the
north and south riparian areas from each other (WAC 173-340-7491). Therefore, both the
north and south areas are combined in calculating the area of continuous habitat within 500
feet of the contaminated area.

North of N. Levee Road East are several landscaped areas between the road and the industrial
buildings. South of the site, south of River Road is an area of residential landscaping. These
landscaped areas are discontinuous and per WAC 173-340-7491 are not included in the area
considered “contiguous undeveloped land”. In addition, WAC 173-340-7491 clarifies that
areas planted for ornamental or landscaping purposes are not considered areas of native
vegetation even if they include native species.

A conservative estimate of the contiguous undeveloped land within 500 feet of the site is 5
acres. Therefore, item 1 on Table 749-1 was given a score of 12.

2. Is this an industrial or commercial property?

The USG Interiors parcels are all zoned commercial and are in commercial uses. Therefore,
the site receives a score of 3 for this criterion.

3. Enter a score for habitat quality.

Ms. Stenberg is an experienced field biologist with a specialty in urban wildlife and am
trained to recognize wildlife habitats in non-traditional settings. Based on her professional
judgment as a wildlife biologist, the habitat quality of the adjacent undeveloped land is
“intermediate.” The riparian vegetation along the Puyallup River is narrow and highly
disturbed. The understory includes significant proportions of non-native species. Despite the
size of the cottonwoods along the south side, they represent a single row of trees occurring at
regular intervals with a high level of human activity on the walking path at their base. At the
same time, the River provides a significant habitat feature for wildlife that may be using the
area. There is a protected wetland to the west of the site that provides additional habitat
complexity. Therefore, the area is ranked “intermediate” in habitat quality and receives a
score of 2.
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4. Is the undeveloped land likely to attract wildlife?

Despite the intermediate habitat quality, the presence of the Puyallup River and the large
cottonwoods provide features that are likely to attract wildlife. In fact, there were signs of
beaver observed and songbirds typical of disturbed urban areas present. Therefore, the site
receives a score of 1 for this criterion.

5. Are there any of the specified soil contaminants present?

Based on information provided to me, the only contaminant present in detectable levels is
arsenic in the soil and ground water. None of the soil contaminants specified in Table 749-1
are present, therefore, this criterion receives a score of 4.

6. Add the scores of items 2 through 5. If this number is larger than the score for item 1, the simplified
terrestrial ecological evaluation may be ended.

The sum of the scores for criteria 2 through 5 is 10. Since the score for criterion 1 was 12, the
simplified terrestrial ecological evaluation concludes that there is a potential risk of exposure
to terrestrial wildlife.

Conclusion

Since the simplified TEE concluded that there is a risk of exposure to terrestrial wildlife, the
contaminant concentrations provided in Table 749-2 may be used to provide clean up levels
for the remedial investigation and cleanup process. Footnote c on Table 749-2 notes that in
soils that alternate between saturated, anaerobic conditions and unsaturated, aerobic
conditions, the value for arsenic III should be used.

Pursuant to WAC 173-340-7492 and the values listed in Table 749-2, an arsenic III cleanup
level of 20 mg/kg to a depth of 6 feet with institutional controls or a depth of 15 feet without
institutional controls would be protective of terrestrial wildlife.

Attachment: Table 749-1
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Table 749-1

Simplified Terrestrial Ecological Evaluation —
Exposure Analysis Procedure under WAC 173-340-7492 (2)(a)(ii).?

USG Interiors Puyallup Site, Puyallup, WA

Estimate the area of contiguous (connected) undeveloped land on the
site or within 500 feet of any area of the site to the nearest 1/2 acre (1/4
acre if the area is less than 0.5 acre). "Undeveloped land" means land
that is not covered by existing buildings, roads, paved areas or other
barriers that will prevent wildlife from feeding on plants, earthworms,
insects or other food in or on the soail.

1) From the table below, find the number of points
corresponding to the area and enter this number in the
box to the right.

Area (acres) Points
0.25 or less 4
0.5 5
1.0 6
15 7
2.0 8
2.5 9
3.0 10
3.5 11
4.0 or more 12 |12
2) Is this an industrial or commercial property? 3

See WAC 173-340-7490 (3)(c). If yes, enter a score of 3
in the box to the right. If no, enter a score of 1.

3) Enter a score in the box to the right for the habitat 2
quality of the site, using the rating system shown below®.
(High = 1, Intermediate = 2, Low = 3)

4) Is the undeveloped land likely to attract wildlife? If yes, 1
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enter a score of 1 in the box to the right. If no, enter a
score of 2. See footnote c.

5) Are there any of the following soil contaminants 4
present:

Chlorinated dibenzo-p-dioxins/dibenzofurans, PCB
mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin,
endosulfan, endrin, heptachlor, benzene hexachloride,
toxaphene, hexachlorobenzene, pentachlorophenol,
pentachlorobenzene? If yes, enter a score of 1 in the box
to the right. If no, enter a score of 4.

6) Add the numbers in the boxes on lines 2 through 5and | 10
enter this number in the box to the right. If this number is
larger than the number in the box on line 1, the simplified
terrestrial ecological evaluation may be ended under WAC
173-340-7492 (2)(a)(ii).

Footnotes:

a It is expected that this habitat evaluation will be undertaken by an experienced field
biologist. If this is not the case, enter a conservative score (1) for questions 3 and 4.

b Habitat rating system. Rate the quality of the habitat as high, intermediate or low based on
your professional judgment as a field biologist. The following are suggested factors to
consider in making this evaluation:

Low: Early successional vegetative stands; vegetation predominantly noxious, nonnative,
exotic plant species or weeds. Areas severely disturbed by human activity, including
intensively cultivated croplands. Areas isolated from other habitat used by wildlife.

High: Area is ecologically significant for one or more of the following reasons: Late-
successional native plant communities present; relatively high species diversity; used by an
uncommon or rare species; priority habitat (as defined by the Washington department of
fish and wildlife); part of a larger area of habitat where size or fragmentation may be
important for the retention of some species.

Intermediate: Area does not rate as either high or low.

¢ Indicate "yes" if the area attracts wildlife or is likely to do so. Examples: Birds frequently
visit the area to feed; evidence of high use by mammals (tracks, scat, etc.); habitat "island"
in an industrial area; unusual features of an area that make it important for feeding animals;
heavy use during seasonal migrations.


http://apps.leg.wa.gov/WAC/default.aspx?cite=173-340-7492�

Field XRF and Corrected Arsenic concentrations
USG Interiors/Remedial Investigation
Puyallup, Washington

ek XR.F Corrected concentrations
concentrations
Total Arsenic L0g;0(XRF-As Log;o(Lab-As Total Arsenic
Sample I.D. and Date (mg/kg) result) result) (mg/kg)
Al-0 10/12/09 21 1.32 1.39 24
F1-16 10/14/09 403 2.61 2.57 376
F1-2 10/15/09 <7 0.54 0.67 5
F1-4 10/15/09 14 1.15 1.23 17
F1-6 10/15/09 125 2.10 2.10 127
F1-8 10/12/09 56 1.75 1.78 61
F2-0 10/15/09 9 0.95 1.05 11
F2-10 10/15/09 13 1.11 1.20 16
F2-10 10/14/09 15 1.18 1.25 18
F2-12 10/15/09 <8 0.60 0.72 5
F2-14 10/15/09 <7 0.54 0.67 5
F2-16 10/15/09 <6 0.48 0.61 4
F2-16 10/15/09 29 1.46 1.52 33
F2-2 10/15/09 <8 0.60 0.72 5
F2-4 10/15/09 <8 0.60 0.72 5
F2-6 10/15/09 9 0.95 1.05 11
F2-8 10/16/09 <8 0.60 0.72 5
F2-8 10/12/09 8 0.90 1.00 10

Notes:
mg/kg - milligrams per kilogram
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