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SECTION 1: INTRODUCTION

1.1 Purpose

The purpose of this Feasibility Study (FS) Data Gap Investigation Work Plan (Work Plan) is to present the
plan for implementing investigation activities that will provide data and information to address FS data
gaps identified for the Former Arkema Manufacturing Site (Site). The Site is associated with a former
chemical manufacturing facility that operated from 1927 to 1997. This Model Toxics Control Act (MTCA)
Site is currently in the FS phase, and a preliminary screening of potential remedial technologies has been
completed (PIONEER Technologies Corporation [PIONEER] 2016). During the preliminary screening of
potential remedial technologies, four high priority FS data gaps were identified. The FS data gap
investigation activities presented in this Work Plan to address these four FS data gaps are needed to:

=  Complete the remedial technology screening process;
= Design and implement treatability studies as necessary; and
=  Complete the assembly of appropriate remedial alternatives and detailed evaluation of retained
remedial alternatives.
Other FS data gaps may be identified in the future based on the results of the FS data gap investigation
activities described in this Work Plan.

1.2 Site Location

The Site is located on Port of Tacoma (Port)-owned property in the Tacoma Tideflats along the Hylebos
Waterway in Tacoma, Washington (see Figure 1-1)." The Site address is 2901 and 2920 Taylor Way,
Tacoma, Washington.? The Site is bounded by the former United States Gypsum (USG) facility to the
north, the Hylebos Waterway to the east, the Arkema Mound site to the south, Taylor Way to the west,
the Blair Backup Property to the west, and the Former Reichhold Site to the west (see Figure 1-2).

Consistent with past practices at this Site, direction descriptions in this Work Plan are in relation to a
"site north" that is parallel to the Site shoreline. "Site north" is approximately 45 degrees west (counter
clockwise) from true north. Both "site north" and true north are shown on plan view figures.

The key areas/features within the approximately 48-acre Site frequently referenced in this Work Plan
include the North Boundary Area, the former Central Manufacturing Area, the sheet pile wall, the
former Penite Pits, the former Taylor Lake Area surface impoundments, and Wypenn (see Figure 1-3).
Former manufacturing operations are discussed in Section 2. A triangular-shaped portion of the
adjacent Arkema Mound site, which is a separate site that was not used for manufacturing operations, is
also included within the Former Arkema Manufacturing Site boundary, but for the Intermediate Aquifer
only (Dalton, Olmsted, & Fuglevand, Inc. [DOF] 2013).

' The Port purchased the site from Arkema in May 2007.
% The associated tax parcel numbers are 0321351053 and 0321362056, respectively. 2920 Taylor Way is the Wypenn property
(Wypenn).
Introduction
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Work Plan Organization

This Work Plan is organized as follows:

Section 2:
Section 3:
Section 4:
Section 5:
Section 6:

Site Background

Identification of FS Data Gaps
Sampling and Analysis Plan
Quality Assurance Project Plan
References
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SECTION 2: SITE BACKGROUND

A brief overview of Site background information is presented in this section to provide context for the
proposed FS data gap investigation activities. The information presented in this section is based on the
Final Remedial Investigation Report (DOF 2013) and/or the Evaluation of Media and Chemicals of
Potential Concern, Exposure Pathways, and Clean Up Standards — Part 1 (Malcolm Pirnie 2006) unless
otherwise noted.

2.1 Site Setting
2.1.1  Climate

The Site is located in Western Washington, which is typified by relatively mild temperatures and a
marine-influenced climate (Western Regional Climate Center 2016). The average annual precipitation
for Tacoma is approximately 40 inches, with most precipitation falling between October and April
(Western Regional Climate Center 2016).

2.1.2 Topography and Drainage

The Site is relatively flat, with the shoreline sloping to the Hylebos Waterway. With the exception of the
shoreline, topographic elevations generally range between 15 feet and 20 feet mean lower low water
(MLLW).

When the former manufacturing facility was operating, stormwater runoff was not considered a
significant contaminant transport pathway (Ecology 1993). None of the stormwater infrastructure from
the former manufacturing facility remains. Currently, virtually all stormwater infiltrates to Site soil.

2.1.3  Geology

The regional geology is dominated by Quaternary ice age glacial deposits. In general, regional glacial
deposits include sand and gravel aquifers associated with glacial outwash and low permeability glacial
till deposits containing clay and silt.

The Site is located within the tideflats of the Puyallup River delta. In general, the pre-development
tideflats consisted of alternating layers of lower permeability silt/clay deposits and sandy deposits.
Sediment dredged from Commencement Bay and its tributaries as well as other fill material were used
to raise the land elevation during the industrial development of the tideflats.

The relevant geologic units at the Site from shallowest to deepest have been deemed:

= Fill Unit: The Fill Unit consists primarily of dredge sand and imported fill.

= Upper Silt: The Upper Silt consists primarily of clayey silt to fine sandy silt, with fibrous organic
material associated with former tideflat vegetation at the top of the unit. The Upper Silt is
absent in several locations at the Site, including a localized area immediately west of the sheet
pile wall between Stations 124+00 and 125+50. The absence of the Upper Silt is likely
associated with erosion in historical stream channels.

Site Background
Page 2-1
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= |ntermediate Sand: The Intermediate Sand consists primarily of a native fine to medium sand
with shell fragments.

= Lower Silt: The Lower Silt consists primarily of clayey silt to fine sandy silt.

= Lower Sand: The Lower Sand primarily consists of a fine to medium sand with silt interbeds.

2.1.4  Hydrogeology

The relevant hydrostratigraphic units at the Site from shallowest to deepest correspond to a specific
geologic unit and have been deemed:
= Upper Aquifer: The Upper Aquifer is the saturated portion of the Fill Unit. The Upper Aquifer
thickness generally ranges from approximately four to 13 feet. Upper Aquifer groundwater is
typically encountered at depths of less than six feet below ground surface (bgs) in most portions

of the Site. The depth to Upper Aquifer groundwater can be less than two feet bgs in
monitoring wells (MWs) near the former Penite Pits.

=  First Aquitard: The First Aquitard is the Upper Silt. Where present, the First Aquitard thickness
generally ranges from approximately four to 12 feet.

= |ntermediate Aquifer: The Intermediate Aquifer is the Intermediate Sand. The Intermediate
Aquifer thickness generally ranges from approximately eight to 17 feet.

= Second Aquitard: The Second Aquitard is the Lower Silt. The Second Aquitard thickness
generally ranges from approximately eight to 15 feet.

= Deep Aquifer: The Deep Aquifer is the Lower Sand. The Deep Aquifer thickness appears to be at
least 20 feet thick.

In general, the direction of groundwater flow in all three aquifers for the portion of the Site east of
Taylor Way is towards the Hylebos Waterway. Groundwater in the Upper Aquifer and Intermediate
Aquifer also flows around the north and south ends of the sheet pile wall. The Intermediate Aquifer and
the Deep Aquifer are tidally influenced and can experience flow reversals. Significant tidal fluctuations
and mixing occur seaward of the sheet pile wall in the Upper Aquifer. The Upper Aquifer inside of the
sheet pile wall is not significantly affected by tidal fluctuations.

2.1.5 Hylebos Waterway

The Hylebos Waterway was formed in the 1930s by dredging Hylebos Creek to create a Waterway
capable of accommodating ocean-going ships. The Hylebos Waterway was designed for industrial and
port use with straight deep channels and developed and protected banks. The Hylebos Waterway is
classified under the Clean Water Act as Class B marine water with the following designated uses (DOF
2013):3

=  Fish (good quality salmon migration and rearing; other fish migration, rearing, and spawning;

clam, oyster, and mussel rearing and spawning; crustaceans and other shellfish rearing and
spawning)

= Recreation (secondary contact recreation, sport fishing, boating, and aesthetic recreation)
= Harvesting

3 The water is brackish and cannot be used for drinking water.

Site Background
Page 2-2



S

TG s EoRRTIoy FS Data Gap Investigation Work Plan

= Commerce and Navigation

2.1.6 Site Land Use

Historical land use at the Site was industrial; current land use at the Site is Port-owned vacant industrial
land awaiting redevelopment. The Site is covered with vegetation, crushed rock, and some former
building/tank foundations. The planned future land use for the Site is Port maritime industrial use
consistent with the Port's Land Use Plan (Port 2014).

2.2 Overview of Operational History

Arkema operated a chemical manufacturing facility within the Site boundary and manufacturing
activities were conducted within the former Central Manufacturing Area (see Figure 1-3).* The products
that were manufactured within the former Central Manufacturing Area included chlorine, sodium
hydroxide (caustic), sodium chlorate, hydrochloric acid, and sodium arsenite (Penite). Operations
started in 1927 with the manufacturing of chlorine and caustic. Penite, which is the product most
relevant to this Work Plan, was manufactured between circa 1939 and 1972. The remaining chlorine-
based manufacturing operations at the facility ceased in 1997. Manufacturing facilities were dismantled
and removed from the Site following plant shutdown in 1997. The Port removed all remaining
aboveground structures in 2008. Some subsurface features remain (e.g., utilities, vaults, injection wells,
extraction wells, and piping associated with a former pump-and-treat [P&T] system) at the Site.

2.3 Overview of Regulatory History

Investigation and cleanup work associated with the Site has been performed under three separate, but
interrelated, regulatory programs:

=  Comprehensive Environmental Response, Compensation and Liability Act (CERCLA): The Site is
one of many source areas associated with the Commencement Bay/Nearshore Tide Flats
(CB/NT) site. Cleanup of the Site shoreline and the Head of the Hylebos Waterway (the portion
of the Waterway where Site groundwater discharges) were completed as part of remedial
actions for the CB/NT CERCLA site.

= (Clean Water Act: Previous upland Site investigations and remedial actions were completed
pursuant to a 1987 Consent Decree between Arkema and the Washington State Department of
Ecology (Ecology).

=  MTCA: The recently-completed Remedial Investigation (RI) Report (DOF 2013; Ecology 2013)
and the FS are being conducted pursuant to Agreed Order No. DE 5668 between the Port and
Ecology (the Agreed Order became effective on July 25, 2011). The activities proposed in this
Work Plan are being conducted per Agreed Order No. DE 5668.

A brief overview of the Site chronology is included in Section 2.4. Completed remedial actions are
discussed in Section 2.5.

*For simplicity, the term Arkema is used to represent Arkema's predecessor companies. Arkema's predecessor companies (i.e.,
Tacoma Electrochemical Company, Pennsylvania Salt Manufacturing Company of Washington, Pennwalt Corporation, Atochem
Inc., EIf Atochem North America, and Atofina Inc.) operated the former manufacturing facility.
Site Background
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2.4 Overview of Site Chronology

A significant number of investigation, evaluation, and cleanup activities have been performed at this Site
since 1981. Approximately $78 million dollars have been spent to date to investigate, evaluate, and
cleanup this Site (Groff Murphy Trachtenberg & Everard, PLLC 2006; DOF 2011; PIONEER 2016).
Hundreds of technical and regulatory documents have been prepared since the first Site investigation
report was prepared in 1981 (only a small portion of the documents are included in the references of
this Work Plan). Soil, groundwater, pore water, surface water, sediment, and air have been investigated
and evaluated. Based on the results of these investigations and evaluations, arsenic (which was
disposed of in two former Penite Pits near the southern boundary of the former Central Manufacturing
Area) was identified as the primary constituent of potential concern (COPC) at the Site. Numerous
remedial actions were conducted to address impacts from arsenic and other constituents (see Section
2.5). The general nature of the Site chronology is summarized in the following table. See the completed
RI Report for a detailed description of the Site chronology (DOF 2013).

Regulatory Program Completed Phases
CB/NT CERCLA Site (Head of Hylebos) RI, FS, Remedial Design, Remedial Action Implementation
1987 Arkema Clean Water Act Consent Decree RI, FS, Remedial Design, Remedial Action Implementation
2011 Arkema MTCA Agreed Order RI Data Gaps, RI Report, Wypenn Interim Action (lA)
2.5 Overview of Completed Remedial Actions

A significant number of remedial actions have been completed for this Site, including completion of
historical stormwater and wastewater improvements, completion of soil/sediment removals, installation
of soil/sediment caps, installation of a sheet pile wall, installation and operation of a P&T system in the
arsenic source area, in-situ stabilization in the arsenic source area, remediation of volatile organic
compounds (VOCs) in the VOC source areas, and remediation of miscellaneous other releases. The
completed remedial actions are summarized in the following table and shown on Figures 2-1A and 2-
1B.°

Category Completed Remedial Actions

Three stormwater catch basins near the former Penite Pits were sealed in 1981 (AWARE
Corporation 1981, Hart Crowser 1986). In addition, modifications to increase the stormwater
collection system and the stormwater treatment system were made in 1981 and 1986. These

Historical Stormwater stormwater improvements significantly decreased the arsenic mass discharge from the Site to the
and Wastewater Hylebos Waterway. As discussed in Section 2.1, no stormwater infrastructure remains at the Site.
Improvements

The discharge of wastewater to all Taylor Lake Area surface impoundments ceased by 1990. This
action significantly reduced recharge to the Upper Aquifer in this area, and decreased transport of
elevated pH to groundwater.

Approximately 3,000 cubic yards (CY) of arsenic-impacted soil within and surrounding the former

Soil/Sediment Removal . X Rk .
Penite Pits was excavated and disposed of off-site in 1990 (MPS Incorporated 1990; ICF Technology

> The locations of the historical stormwater improvements are not shown on Figures 2-1A and 2-1B because the improvements
affected undefinable areas.
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Category Completed Remedial Actions

Incorporated [ICF] 1990b). The 10-foot-deep excavations extended to the top of the First Aquitard.

Approximately 1,200 CY of asbestos-impacted and elevated pH sludge from the former Asbestos
Ponds (two of the former Taylor Lake Area surface impoundments) was excavated and disposed of
off-site in 1990 (ICF 1990b).

An expansion of the 1990 Penite Pit area excavations was performed in 2003 (Environmental
Resources Management [ERM] 2003b). Approximately 185 CY of arsenic-impacted soil was
excavated and disposed of off-site.

Soil and sediment along the shoreline in the North Boundary Area were excavated and disposed of
off-site in 2003 as part of the reconfiguration of the shoreline in this area (DOF 2011).

Hylebos Waterway sediment adjacent to the Site (including the areas where sediment caps were
subsequently placed) was dredged and disposed of off-site between 2003 and 2005 (DOF 2011).

Approximately 13,100 tons of arsenic-impacted soil, sediment, and debris in the intertidal zone of
the Site shoreline were excavated and disposed of off-site in 2004 (DOF 2011).

Approximately 2,200 tons of arsenic-impacted soil was excavated from Wypenn and disposed of
off-site during a 2014 IA to achieve compliance with the MTCA Standard Method C industrial soil
cleanup level for the soil direct contact pathway of 88 milligrams per kilogram (mg/kg) (DOF
2015b).

Approximately 25,000 tons of arsenic-impacted soil was excavated and disposed of off-site at the
Arkema Mound site between 2013 and 2014. This action is included since a small portion of the
soil removal was from within the Site boundary (DOF 2015a).

All of the former Taylor Lake Area surface impoundments and the former Waggoner's Wallow
surface impoundment in the North Boundary Area were backfilled with soil in 1990 (DOF 2013).
The thickness of the soil cap is likely on the order of one to four feet based on the depth of the
former surface impoundments (AWARE Corporation 1981).

A three-foot-thick sediment cap was installed in the intertidal zone of the Site shoreline (seaward
of the sheet pile wall) between 2004 and 2005 (DOF 2011) as part of the backfill of the 2004
intertidal soil removal.

Soil/Sediment Cap

A four-foot-thick sediment cap was installed in the subtidal zone of the Site shoreline (seaward of
the sheet pile wall) in 2006 to cap residual arsenic-impacted soil/sediment that could not feasibly
be dredged (DOF 2011).

A sheet pile wall was installed west of the Site shoreline in October 1990 to help achieve the source
control goal of reducing arsenic mass discharge from the Site to the Hylebos Waterway (ICF 1990a,
1990b). The wall was constructed of interlocking steel sheet piles that were 21.6 inches wide, 0.315
inches thick, and 30 feet long. The wall was seated into the Second Aquifer. Every second joint
was welded, and those joints not welded were sealed with an asphalt material. A small gap where
the sheet pile wall does not extend all the way to the Second Aquitard may exist in the vicinity of
Station 125+50 (Pacific Groundwater Group [PGG] 2004). In addition, two gaps in the top part of
the sheet pile wall were discovered and filled in 2004 (see Appendix A). It is unsure whether these
two gaps were caused by wall construction, earth movement during the 2001 Nisqually
earthquake, or another reason.

Sheet Pile Wall

A southern extension of the sheet pile wall was installed circa February 1991 to April 1992 to
improve containment of arsenic-impacted groundwater near the south end of the original wall (ICF
1991, 1992).

A northern extension of the sheet pile wall was installed in August 1995 to improve containment of
arsenic-impacted groundwater near the north end of the original wall (EIf Atochem 1995).

Site Background
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Category Completed Remedial Actions

The northern portion of the sheet pile wall was further extended in June 1997 to improve
containment of arsenic-impacted groundwater near the north end of the wall (DOF 2013).

A groundwater P&T system was installed in the arsenic groundwater source area and operated
between 1992 and 2003 (ICF 1990c, 1995; DOF 2013). The P&T system included 15 extraction
wells in the Upper Aquifer, four extraction trenches in the Upper Aquifer, and five extraction wells

Arsenic P&T System in the Intermediate Aquifer. More than 22,000 pounds of arsenic was removed by the P&T system
(Boateng 2003). Once the arsenic concentrations in extracted groundwater reached an asymptote,
the P&T system was shut down as part of a planned transition from P&T to polishing with in-situ
stabilization (ICF 1990c).

As part of a planned use of in-situ stabilization for post-P&T polishing, in-situ stabilization was
performed within the core of the arsenic groundwater plume between 2001 and 2004 (ICF 1990c;
ERM 20033, 2005). In-situ stabilization consisted of injecting hydrogen peroxide and ferric chloride
into the Upper Aquifer and Intermediate Aquifer. These injections reduced the activity of
hydrogen ions (pH), oxidized the more mobile arsenite form of arsenic into the less mobile
arsenate form of arsenic, and provided ferric iron, which combined to facilitate sorption and co-
precipitation of arsenic in groundwater onto soil. Approximately 139 tons of iron were injected
(ERM 2005).

In-Situ Stabilization

A soil vapor extraction system and a groundwater P&T system were installed and operated
between 1996 and 2000 in order to remove VOCs in a few areas along the southern border of the

North Boundary Area with localized VOC-impacted groundwater (Boateng 2002).

VOC Remediation
In-situ chemical oxidation (using hydrogen peroxide) was performed in 2003 to treat VOCs in an

area east of the former Taylor Lake Area surface impoundments with localized VOC-impacted
groundwater (ERM 2003c).

Remediation of Historical process-related (e.g., sodium chlorate, No. 2 fuel, hydrochloric acid) spills were
Miscellaneous Releases remediated as necessary (DOF 2013).

These remedial actions have significantly reduced concentrations in the arsenic source area and the
mass discharge of arsenic to the Hylebos Waterway. As a result, the United States Environmental
Protection Agency (USEPA) and Ecology have considered source control actions associated with the Site
to be functionally complete for the purpose of the CB/NT site. In 1999, Ecology determined that the Site
"is no longer considered a source of problem chemicals to Hylebos Waterway sediments" (Ecology
1999). Sediment remediation in the Head of the Hylebos Waterway (the portion of the Waterway
where Site groundwater discharges) began thereafter because "known source control actions were
implemented and deemed to be complete enough to begin sediment remediation" (USEPA 2014).
Although the ongoing Site FS was included as an action item for the CB/NT site in the latest CB/NT Five-
Year Review Report because additional source control measures may be necessary, it was concluded
that the results of the FS would not affect CB/NT remedy protectiveness because the source control
remedy components were already determined to be protective (USEPA 2014).

2.6 Constituents of Potential Concern

The nine COPCs identified in 2013 Rl were:®

® Four constituents (chromium, selenium, zinc, and dichloro-diphenyl-trichloroethane) were identified in the 2013 Rl as COPCs
for the potential terrestrial ecological pathway only. However, the Site is excluded from a terrestrial ecological evaluation in
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= Arsenic;
= Lead;

= Mercury;

=  Copper;

=  Nickel;

= Tetrachloroethylene (PCE);
= Trichloroethylene (TCE);

= Vinyl chloride (VC); and

= Chloroform (CF).

As determined in previous Site documents, arsenic is the key COPC for this Site. The magnitude and
extent of arsenic impacts at the Site are significantly greater than the other COPCs. Impacts from
arsenic also pose a greater potential risk and more regulatory concern than impacts from other COPCs.
All of the proposed FS data gap investigation activities are associated with the potential migration of
arsenic to the Hylebos Waterway.

2.7 Preliminary Arsenic Cleanup Standards

Although cleanup standards have not been established yet, preliminary cleanup levels (PCLs) for arsenic
are included in this section in order to provide context for the FS data gaps (all of which are associated
with arsenic impacts). Potential points of compliance (POC) options are also discussed to provide
context for the FS data gap investigation activities. Cleanup levels for all COPCs and POCs will be
established later in the FS process.

2.7.1 Soil

The arsenic soil PCL of 88 mg/kg is based on the protection of commercial/industrial workers for the soil
direct contact pathway. The soil PCL is the MTCA Standard Method C industrial soil cleanup level for the
soil direct contact pathway. This same arsenic soil PCL was used for the Wypenn IA (DOF 2015b) and
other recent cleanups at nearby Sites such as Arkema Mound (DOF 2015a), Superlon (Pacific
Environmental & Redevelopment Corporation and PIONEER 2014), and the Former Reichhold Site (Floyd
Snider 2008).

The POC depth for the soil direct contact pathway depends on the type of remedial action. In
accordance with WAC 173-340-740(6)(d), the standard POC depth is 15 feet; however, per WAC 173-
340-740(6)(f), there is no depth requirement for a cap/cover action.

accordance with Washington Administrative Code (WAC) 173-340-7491(1)(b) because the Site was previously developed for
industrial use and it will be redeveloped in the future for Port maritime industrial use (e.g., grading activities and installation of
a cap/cover, construction of buildings and operational areas for a container yard). Thus, these four constituents will not be
considered COPCs during the FS phase.
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2.7.2  Groundwater/Surface Water

The current arsenic groundwater/surface water PCL of 5 micrograms per liter (ug/L) is based on the
protection of potential surface water receptors and the current Ecology-accepted background
concentration for arsenic in groundwater. If appropriate, the arsenic PCL for groundwater/surface
water may be adjusted up in the future to account for regional or site-specific background
concentrations.

There are a number of groundwater/surface water POC options in MTCA regulations for the protection
of potential surface water receptors that may be applicable to this Site. The standard groundwater POC
per WAC 173-340-720(8)(b) is all groundwater across a site. However, this standard POC is typically not
appropriate for complicated sites like this Site because it is not practicable to achieve cleanup levels
throughout the site within a reasonable restoration time frame. There are three potentially applicable
conditional POCs for this Site. Per WAC 173-340-720(8)(c), the first conditional POC option is "as close
as practicable to the source of hazardous substances" but not exceeding the property boundary. Since
this Site abuts surface water, a second conditional POC option per WAC 173-340-720(8)(d)(i) if certain
criteria are met is “within the surface water as close as technically possible to the point or points where
ground water flows into the surface water.” A third conditional POC option per WAC 173-340-730(6)(a)
is "points at which hazardous substances are released to the surface waters of the state" (i.e., pore
water sample locations at the groundwater/surface water interface where groundwater discharges to

surface water).
2.8 Arsenic Current Conditions

The current extent of the arsenic contamination in soil, groundwater, surface water, and sediment at
the Site are summarized in this section. This information provides context for the data gaps and data
gap activities presented in Sections 3 and 4, respectively.

2.8.1 Soil

Existing arsenic soil concentrations between ground surface and 15 feet bgs are shown on Figure 2-2. In
general, the highest arsenic soil concentrations are located in relatively deep samples surrounding and
downgradient of the former Penite Pits (i.e., Upper Aquifer saturated zone or First Aquitard samples
deeper than six feet bgs). Elevated arsenic soil concentrations are also located adjacent to former USG
operations in the North Boundary Area.

2.8.2 Groundwater

Dissolved arsenic groundwater and pore water concentrations from 2012 for the Upper Aquifer,
Intermediate Aquifer, and Deep Aquifer are presented on Figures 2-3, 2-4, and 2-5, respectively.” A
cross-section of the dissolved arsenic concentrations along the center of the plume is presented on

" MTCA surface water cleanup levels are based on Chapter 173-201A of the WAC, regulations developed pursuant to Section
304 of the Clean Water Act, and 40 Code of Federal Regulations 131. These regulations explicitly indicate that the criteria are
intended for use with dissolved arsenic. Thus, dissolved arsenic concentrations are used for evaluating compliance.
Site Background
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Figure 2-6. In general, the highest dissolved arsenic concentrations are located around and
downgradient of the former Penite Pits. Significant attenuation of arsenic occurs prior to the
groundwater-to-surface water interface (see Figure 2-6). See the Conceptual Site Model (CSM) for the
arsenic plume (Section 2.9) for additional discussion of arsenic fate and transport.

2.8.3 Surface Water and Sediment

Dissolved arsenic concentrations in the most recent Hylebos Waterway surface water samples collected
adjacent to the Site (three 2004 locations and one 2012 location) are presented on Figures 2-3 through
2-5. Dissolved arsenic concentrations in these surface water samples ranged from non-detect at a
reporting limit of 5 ug/L to a maximum detected concentration of 10 ug/L.

Since sediment is associated with the CB/NT CERCLA site, arsenic sediment concentrations are only
presented in this Work Plan for context. Intertidal and subtidal sediment samples were collected from
the biologically active zone of 0 — 10 centimeters along the Site shoreline in 2008 and 2012. The results
from these samples compared to the CB/NT arsenic sediment quality objective (SQO) of 57 mg/kg are
presented in Figure 2-7 (USEPA 1989). The arsenic concentrations in all sediment samples were less
than the arsenic SQO and were consistent between 2008 and 2012. Furthermore, arsenic-impacted
groundwater is not expected to re-contaminate sediment as discussed in a January 2015 meeting with
Ecology (PIONEER 2015).

2.9 Conceptual Site Model for the Arsenic Plume

A summary of the CSM for the arsenic plume at the Site is presented below. The CSM includes a
conceptual site fate and transport model (summarized in Sections 2.9.1 through 2.9.4) and a conceptual
site exposure model (see Section 2.9.5). This CSM summary discussion is focused on the Upper Aquifer
and Intermediate Aquifer since arsenic impacts are limited in the Deep Aquifer (see Figures 2-3 through
2-6). The CSM will be updated as new information is obtained and new data are evaluated.

2.9.1 Sources

The primary sources of the arsenic plume were the two former Penite Pits. Waste materials generated
by the Penite manufacturing process in the former Penite Building were disposed of in the nearby
former Penite Pits (see Figure 2-8). These wastes were placed within the Upper Aquifer saturated zone.
The Penite Pit waste materials and surrounding soil have been excavated to the top of the First Aquitard
and removed from the Site as discussed in Section 2.5. Secondary sources of the arsenic plume include
arsenic that has leached from the waste materials and has sorbed to soil beyond the former Penite Pits.

The former Taylor Lake Area surface impoundments and the former Caustic Building and Tank Farm
Area appear to be two potential sources of the pH that exacerbated the transport of arsenic in
groundwater in certain upland areas (see Figure 2-8 and Section 2.9.2). Amongst other wastes, the
Taylor Lake Area surface impoundments received high pH wastewater and brine muds. The pH values in
1989 sludge samples collected from the Taylor Lake Area surface impoundments ranged from 9.8 to
12.4 (Kennedy/Jenks/Chilton 1990). Discharge of high pH wastewater and brine muds to the Taylor Lake
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Area surface impoundments ceased by 1990. The elevated pH sludge in the Asbestos Ponds was
removed in 1990; however, a discrete layer of sludge with elevated pH may remain underneath the soil
cap placed on the remaining former Taylor Lake Area surface impoundments in 1990.% Although a
specific release of elevated pH in the former Caustic Building and Tank Farm Area has not been
identified, some sort of elevated pH release likely occurred in this area given the presence of elevated
pH concentrations in groundwater underneath this area and the fact that caustic manufacturing
occurred in this area.

2.9.2 Plume Creation

The key historical fate and transport factors responsible for creating the arsenic plume in the Upper
Aquifer and Intermediate Aquifer are summarized below:

= The Penite waste that was placed within the Upper Aquifer saturated zone in the former Penite
Pits leached and dissolved, which caused arsenic impacts in Upper Aquifer groundwater
surrounding the former Penite Pits.

= The historically high arsenic concentrations surrounding the former Penite Pits area
oversaturated the available sorption sites, which enabled arsenic-impacted groundwater to
spread beyond the former Penite Pits area.

= Arsenic-impacted Upper Aquifer groundwater surrounding the former Penite Pits area was
transported via advection east towards the Hylebos Waterway along the primary groundwater
flow direction prior to the installation of the sheet pile wall.

= Dispersion and diffusion enhanced by reverse gradients associated with tidal fluctuations caused
the arsenic-impacted groundwater in the Upper Aquifer to also extend slightly in the north,
south, and west directions prior to the installation of the sheet pile wall.

= Installation of the sheet pile wall resulted in vertical migration of arsenic-impacted groundwater
from the Upper Aquifer to the Intermediate Aquifer (with thin or absent portions of the First
Aquitard serving as potential preferred flow pathways), and at lower concentrations through the
Second Aquitard into the Lower Aquifer.

= |nstallation of the sheet pile wall also increased the lateral spreading of arsenic-impacted
groundwater to the north and south around the ends of the sheet pile wall. In addition, the
arsenic-impacted groundwater migrating around the ends of the sheet pile wall encountered
the less favorable attenuation conditions near the ends of the sheet pile wall, exacerbating
historical transport of arsenic in these areas. As discussed further in Section 2.9.4, less favorable
attenuation conditions include significantly elevated pH (see Figure 2-3) and less favorable
reduction-oxidation (redox) conditions (e.g., activity of electron [Eh] values less than zero volts).

2.9.3  Current Attenuation of the Arsenic Plume
The completed remedial actions summarized in Section 2.5 and natural attenuation processes

summarized in this section are working together to significantly attenuate arsenic-impacted
groundwater prior to discharge to the Hylebos Waterway. The key attenuation factors that (1) keep the

& The sludge thickness in the Taylor Lake Area surface impoundments prior to the installation of the cap ranged from 1.5 to 6.3
feet (AWARE Corporation 1981; Kennedy/Jenks/Chilton 1990).
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plume stable (or potentially declining), and (2) minimize arsenic concentrations in groundwater prior to

the shoreline are:

The primary sources of arsenic (i.e., the Penite waste disposed of in the two former Penite Pits)
were completely removed in 1990.

The 11-year operation of the groundwater P&T system for the arsenic plume and the 2004
removal of arsenic-impacted soil in the intertidal zone removed a significant amount of mass
associated with the secondary arsenic source (i.e., arsenic sorbed to soil between the former
Penite Pits and the shoreline). The secondary arsenic source will continue to attenuate over
time.

Completed remedial actions have decreased pH impacts. Ceasing discharges of all wastewater
to the former Taylor Lake Area surface impoundments eliminated a primary pH source.
Elevated pH sludge from the two Asbestos Ponds, which are located approximately 100 feet
south of the former Penite Pits, was removed in 1990. The in-situ stabilization actions between
2001 and 2004 neutralized elevated pH in portions of the Site. Any remaining pH sources will
continue to attenuate over time.

The sheet pile wall continues to significantly reduce arsenic mass discharge to the Hylebos
Waterway. Even as the sheet pile wall deteriorates, it will still provide service as a vertical
aquitard limiting transport of any remaining secondary arsenic source to the Hylebos
Waterway.

Installation of the sheet pile wall resulted in increased vertical and lateral spreading of the
arsenic plume. While this action initially increased the overall size of the plume, it also provided
more areas for ongoing natural attenuation to occur. For instance, the available sorption
capacity of the soil near the edges of the plume is likely relatively high, allowing arsenic to bind
to the soil in these areas.

The mixing of surface water within groundwater in the transition zone along the Site shoreline
causes significant hydraulic tidal dispersion. In other words, the proportion of fresh upland
groundwater within the total amount of water discharged over time at the groundwater/surface
water interface is relatively small. As a result, the arsenic concentrations at the
groundwater/surface water interface are significantly lower than arsenic concentrations just
upgradient of the transition zone. A recent literature review of field studies for tidally-
influenced areas around the world indicated that fresh groundwater typically only accounts for
1% - 20% of the total water discharged to surface water (McKeon 2016). The remaining 80% -
99% of the water discharged to surface water is re-circulated surface water. The results from
this literature review are consistent with the results from a previous site-specific evaluation,
which concluded that surface water accounts for approximately 80% - 99% of the water in the
Angled Shoreline MWs (DOF 2013).

The mixing of marine surface water within groundwater in the transition zone along the Site
shoreline significantly alters the geochemical conditions along the shoreline, which results in
significant attenuation between the sheet pile wall and the Hylebos Waterway as discussed in
Section 2.9.4.

The engineered intertidal and subtidal caps enhance attenuation along the shoreline by
providing sorption sites and enhancing marine surface water mixing within the transition zone,
which increases hydraulic tidal dispersion and produces more favorable geochemical conditions.
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2.9.4

The in-situ stabilization actions between 2001 and 2004 provided additional ferric iron to
complement native iron. As discussed in Section 2.9.4, ferric iron helps attenuate the arsenic
plume via sorption and co-precipitation.

Processes such as diffusion, dispersion, and aquifer recharge continue to help attenuate arsenic
throughout the plume.

Role of Geochemistry in Arsenic Attenuation

The natural attenuation of arsenic in groundwater is highly dependent on several interrelated

geochemical mechanisms and conditions (Argonne National Laboratory 2003; Savannah River National
Laboratory 2011; USEPA 2007a, 2007b, 2015). The key geochemical mechanisms affecting arsenic
attenuation are (1) sorption of arsenic from groundwater onto soil/sediment, (2) redox reactions, and

(3) the co-precipitation of arsenic with non-arsenic minerals (or direct precipitation of arsenic minerals).

The following geochemical conditions (pH, redox conditions, and ferric iron) have the greatest influence

on these geochemical mechanisms (and therefore arsenic attenuation) as described below:

pH: The ability of arsenic to attenuate increases when pH decreases from a significantly
elevated pH to a neutral pH range because the ability of arsenic to sorb onto soil/sediment
increases. In these pH ranges, aqueous arsenate in groundwater exists as negatively charged
oxyanions, and aqueous arsenite exists as a neutrally charged species or a negatively charged
oxyanion. Solid-phase sorption sites (e.g., oxides) are positively charged when pH is in a neutral
range, but negatively charged when pH is significantly elevated. Therefore, the electrostatic
attractions that facilitate sorption of arsenic onto sorption sites are more compatible in a
neutral pH range than when pH is significantly elevated because the charges on the sorption
sites and arsenic species are aligned to attract each other rather than repel each other.

Redox Conditions: The ability of arsenic to attenuate generally increases as conditions become
more oxidizing because (1) arsenic will be present as arsenate (which is negatively charged and
less mobile than the neutrally charged arsenite present at neutral pH), and (2) iron will be
present as ferric iron.

Ferric Iron: The ability of arsenic to attenuate generally increases as the amount of ferric iron
increases in the soil/sediment for three reasons. First, existing solid-phase ferric iron oxide
minerals provide sorption sites for arsenic. The second and third reasons are due to the
creation of fresh, solid-phase ferric iron oxide minerals in redox interfaces where redox
conditions transition from reducing to oxidizing conditions. In this type of redox interface,
ferrous iron dissolved in anoxic groundwater is oxidized to ferric iron and solid-phase ferric iron
oxide minerals are formed. Arsenic can co-precipitate with these ferric iron oxide minerals as
the minerals form, and the fresh ferric iron oxide minerals provide additional sorption sites for
arsenic. Note that manganese and aluminum oxides can serve similar functions as iron oxides
for arsenic attenuation (e.g., providing arsenic sorption sites).

Other geochemical conditions that can influence the geochemical mechanisms (and potentially affect

arsenic attenuation) include:

Ortho-phosphate and Silicate: The ability of arsenic to attenuate generally increases as the
concentrations of competitive anions such as ortho-phosphate and silicate decrease because
ortho-phosphate and silicate can compete with arsenic oxyanions for sorption sites.
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= |onic Strength: The ability of arsenic to attenuate generally increases as the ionic strength of the
aqueous phase’ increases because sorption sites are more positively charged at higher ionic
strengths, which facilitates increased sorption of arsenic oxyanions.

= Sulfides: The ability of arsenic to attenuate can increase under reducing conditions when sulfide
concentrations increase because of the increased potential for precipitation of arsenic sulfide
minerals (e.g., arsenic trisulfide) and co-precipitation of arsenic with other non-arsenic sulfide
minerals (e.g., pyrite).

As discussed in the January 2015 meeting between the Port and Ecology (PIONEER 2015), multiple lines
of evidence demonstrate that significant natural attenuation is occurring along the Site shoreline
because marine surface water mixing significantly alters the geochemical conditions in soil and
groundwater near the shoreline. Specifically:

= The neutral pH in marine surface water decreases the groundwater pH to a more neutral range,
which increases arsenic attenuation via sorption as described above. The pH decrease in
groundwater near the Site shoreline also enables silicon and magnesium minerals (which were
solubilized by the elevated pH) to re-precipitate and form a cemented layer along the shoreline
(Intera 1995). This cementation decreases the aquifer permeability and likely increases arsenic
sorption. Although the 2003 to 2005 CB/NT sediment dredging project removed some of the
obvious shoreline cementation, the same geochemical conditions will create more cementation
over time.

= The saline surface water increases the ionic strength of groundwater, which increases arsenic
attenuation via sorption as described above.

= The dissolved oxygen in marine surface water increases the groundwater Eh, which favors
arsenate over arsenite and ferric iron over ferrous iron, both of which facilitate arsenic
attenuation as described above. It should be noted that the ferric iron in soil/sediment near the
shoreline is probably native ferric iron that is not related to the ferric iron added during the
2001 to 2004 in-situ stabilization project given (1) the presence of the sheet pile wall between
the injection locations and the shoreline and (2) the amount of time that has passed since the
injections (this will be further evaluated pursuant to FS data gap activities).
Based on observed geochemical conditions at the Site, conceptual geochemical zones were developed
for the Upper Aquifer and Intermediate Aquifer (see Figures 2-9 and 2-10). Geochemical zones were
determined based on pH, Eh, and the anticipated presence of significant ferric iron concentrations in
soil/sediment near the shoreline.’® Since existing data are not available to directly evaluate the amount
of ferric iron in soil/sediment near the shoreline, the determination that ferric iron concentrations are
likely significant near the shoreline was based on existing groundwater data (e.g., Eh). Three types of
conceptual geochemical zones were identified in both the Upper Aquifer and Intermediate Aquifer:
= Zone 1is present between the sheet pile wall and the shoreline. This zone is favorable to

natural attenuation of arsenic due to a neutral pH (pH generally between 6 and 8.5), relatively
strong oxidizing conditions (i.e., Eh generally greater than 0.2 volts), and the anticipated

® Total dissolved solids and electrical conductivity are indicators of the ionic strength of the aqueous phase.
The generally less important geochemical conditions (i.e., ortho-phosphate and silicate concentrations, ionic strength, and
sulfide concentrations) were not used to develop the current conceptual geochemical zones, but may be used to refine the
conceptual geochemical zones after the data collected pursuant to this investigation are evaluated.
Site Background
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presence of significant ferric iron concentrations in soil/sediment near the shoreline. This zone
is a redox interface where redox conditions transition to more oxidizing conditions, and
therefore likely facilitates the ongoing precipitation of fresh ferric iron oxide minerals that can
sorb and co-precipitate arsenic as described above.

= Zone 2 encompasses the majority of the Site west of the sheet pile wall. Natural attenuation of
arsenic is fair in this zone due to a neutral pH (pH generally between 6 and 8.5) and slightly
oxidizing conditions (i.e., Eh generally between 0 to 0.2 volts).

= Zone 3 is present near the ends of the sheet pile wall. Natural attenuation of arsenic is less
favorable in this zone due to elevated pH (pH generally greater than 8.5) and reducing
conditions (i.e., Eh generally less than 0 volts).

Data collected pursuant to this Work Plan will be used to refine the understanding of the geochemical

mechanisms, geochemical conditions, and geochemical zones at the Site.
2.9.5 Conceptual Site Exposure Model

The conceptual site exposure model (CSEM) is a framework for understanding potential site
exposures/risks based on current and planned future land use. For the purposes of the FS, potential
current/future exposures/risks are included in the CSEM for the following scenarios:

1. Baseline Case — This scenario assesses exposures/risks assuming that no further action (e.g.,
additional remediation, engineering controls, and/or institutional controls) will be implemented
at the Site, even though that is not a realistic scenario. The baseline case is not based on
current conditions, but rather is used to determine the pathways of potential concern and
compare risk reductions achieved by the post-remediation and post-redevelopment scenario.

2. Post-Remediation and Post-Redevelopment — This scenario assesses exposures/risks assuming
that further action (e.g., additional remediation, engineering controls, and/or institutional
controls) will be implemented at the Site. In other words, this scenario is based on an
evaluation of the risks at the Site after remediation and redevelopment have occurred.
Variations of this scenario may be evaluated in the FS based on the nature of the remedial
alternatives evaluated.

3. Off-Site — This scenario assesses exposures/risks to receptors that are located off-site and may
be exposed to COPCs in media that have migrated off-site. For this Site, the only potential off-
site receptors are aquatic organisms and recreators/fishers located in the Hylebos Waterway.

The fundamental assumption for the Baseline Case and Post-Remediation and Post-Redevelopment
scenarios is that the future land use at the Site will be Port maritime industrial use. As such, the
potentially exposed populations (i.e., exposure scenarios) applicable to the Site are the same for both
scenarios (see Figure 2-11):

= Commercial/Industrial Workers — This exposure scenario assumes that workers will be on the

Site regularly (e.g., 250 days per year). It is assumed that these workers do not perform
intrusive soil activities.

= Utility Workers — This exposure scenario assumes that utility workers may perform outdoor,
intermittent, occasional intrusive soil activities intermittently at the Site (e.g., 14 days per year).

= Trespassers — This exposure scenario assumes that trespassers may be outdoors on the Site,
intermittently (e.g., 14 days per year).

Site Background
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Terrestrial Organisms — This exposure scenario is included in Figure 2-11 for completeness with
MTCA requirements to evaluate potential terrestrial ecological exposures. However, the Site is
excluded from a terrestrial ecological evaluation in accordance with WAC 173-340-7491(1)(b)
because the Site was previously developed for industrial use and it will be redeveloped in the
future for Port maritime industrial use (e.g., grading activities and installation of a cap/cover,
construction of buildings and operational areas for a container yard). In other words, this
exposure scenario is incomplete due to a lack of terrestrial ecological habitat. Thus, this
exposure pathway is not discussed further in the CSEM.

While the exposed populations are identical for the Baseline Case and the Post-Remediation and Post-

Redevelopment scenarios, the complete exposure pathways are different. A complete exposure

pathway consists of the following four elements:

4.

A source that released a COPC to the environment (e.g., a spill).

An environmental transport mechanism for the released COPC (e.g., soil, runoff, groundwater
flow).

An exposure point (i.e., a point of potential receptor contact with the contaminated exposure
medium) that includes a location where receptors are present and where this is activity that
results in exposure (referred to as an exposure scenario).

An exposure route at the exposure point (i.e., ingestion, dermal contact, and/or inhalation).

If any one of these four elements is not present, then the pathway is considered incomplete and, there

is no exposure and no risk associated with this pathway.

The only complete exposure pathways at the Site are (see Figure 2-11):

Incidental ingestion, dermal contact, and inhalation of particulates from surface soil by
commercial/industrial workers, utility workers, and trespassers in the baseline case.

Incidental ingestion, dermal contact, and inhalation of particulates from subsurface soil by utility
workers in the baseline case.

Ingestion and dermal contact with surface water and sediment by aquatic organisms in the
Hylebos Waterway.

Consumption of seafood by aquatic organisms in the Hylebos Waterway.
Consumption of seafood by recreators/fishers in the Hylebos Waterway.

Incidental ingestion and dermal contact with surface water and sediment by recreators/fishers
in the Hylebos Waterway.

The potentially complete exposure pathways for the Site are (see Figure 2-11):

Incidental ingestion, dermal contact, and inhalation of particulates from surface soil by
commercial/industrial workers, utility workers, and trespassers in the post-remediation and
post-redevelopment scenario.

Incidental ingestion, dermal contact, and inhalation of particulates from subsurface soil by utility
workers in the post-remediation and post-redevelopment scenario.

Inhalation of indoor air vapors by commercial/industrial workers for both the baseline case and
post-remediation and post-redevelopment scenarios if an occupied building is constructed
without vapor intrusion mitigation systems in the few isolated areas that have VOC impacts.
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= Dermal contact with subsurface groundwater by utility workers in the baseline case and post-
remediation and post-redevelopment scenarios.

Note that potentially complete pathways associated with the post-remediation and post-redevelopment
scenario may or may not be complete under future land use. The “completeness” of the exposure
pathways ultimately depends on the remedial alternatives (i.e., the combination of additional
remediation, engineering controls, and institutional controls) that are selected at the Site. For example,
if the selected remedy for the Site is to implement a soil cap/cover with engineering and institutional
controls to address potential subsurface excavations, then the incidental ingestion, dermal contact, and
inhalation of particulates pathways would be incomplete for all receptors because there would be no
point of contact (i.e., exposure point) for the receptors with contaminated soil.

The following pathways are incomplete for the following reasons:
= Ingestion of groundwater is an incomplete pathway for all receptors because groundwater is not
used for drinking water at the Site.

= Dermal contact with groundwater is an incomplete pathway for commercial/industrial workers
and trespassers because groundwater is not used for drinking water and commercial/industrial
workers and trespassers will not have access to groundwater at the Site.

= Indoor air inhalation of vapors is an incomplete pathway for utility workers and trespassers
because they are assumed to be outdoors.

2.9.6 Summary of the Conceptual Site Model

The primary sources of the arsenic plume were the two former Penite Pits, where Penite waste was
placed within the Upper Aquifer saturated zone. Arsenic-impacted Upper Aquifer groundwater was
transported vertically into the Intermediate Aquifer (and into the Deep Aquifer to a lesser degree) and
horizontally towards the Hylebos Waterway. Historical releases of elevated pH (e.g., the former Taylor
Lake Area surface impoundments) exacerbated the transport of arsenic in groundwater in certain
upland areas. Transport of arsenic-impacted groundwater is being attenuated by completed remedial
actions and natural attenuation processes. The sheet pile wall, intertidal cap, and subtidal cap are
particularly important ongoing remedial components that significantly attenuate arsenic in groundwater
prior to discharge to surface water. Hydraulic tidal dispersion and changes in geochemical conditions
due to marine surface water mixing in the transition zone along the Site shoreline are particularly
important ongoing natural processes that significantly attenuate arsenic in groundwater prior to
discharge to surface water. The key complete and potentially complete exposure pathways for the Site
are:

= |ncidental ingestion, dermal contact, and inhalation of particulates from surface soil by on-site

workers and trespassers

= Incidental ingestion, dermal contact, and inhalation of particulates from subsurface soil by utility
workers

= |nhalation of indoor air vapors by on-site workers if an occupied building is constructed without
vapor intrusion mitigation systems in the few isolated areas that have VOC impacts

= |ngestion and dermal contact with surface water and sediment by aquatic organisms
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=  Consumption of seafood by aquatic organisms
= Consumption of seafood by recreators/fishers

= Incidental ingestion and dermal contact with surface water and sediment by recreators/fishers

The CSM is summarized in Figure 2-12.
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SECTION 3: IDENTIFICATION OF FS DATA GAPS

Four high priority FS data gaps identified during a preliminary screening of potential remedial
technologies were:

= Data Gap #1: Shoreline Concentrations

= Data Gap #2: Arsenic Plume Stability

= Data Gap #3: Wall Integrity

= Data Gap #4: Feasibility of Focused Soil Excavation Alternative

Details about the identification of each data gap (i.e., why it was identified) are presented on Table 3-1.
Note that some of the data gaps are divided into sub-categories (e.g., by aquifer) to simplify the
presentation of proposed locations. A sampling and analysis plan (SAP) and quality assurance project
plan (QAPP) associated with the planned investigation activities to address each data gap are presented
in Sections 4 and 5, respectively.

3.1 Data Gap #1: Shoreline Concentrations

Potential migration of arsenic from Upper Aquifer and Intermediate Aquifer groundwater to the Hylebos
Waterway is a primary concern at this Site. However, existing data do not exist to know the current
concentrations of arsenic (and other COPCs) along the shoreline where groundwater discharges to
surface water. Current concentrations of arsenic (and other COPCs) in pore water and surface water
where groundwater discharges to surface water are necessary to design and evaluate cleanup
alternatives in the FS. Thus, installation of nylon-screen diffusion samplers (NSDSs) along the shoreline
are proposed in order to collect representative pore water samples in the Upper Aquifer and
Intermediate Aquifer, and representative surface water samples where Intermediate Aquifer
groundwater discharges to surface water. The NSDSs installed pursuant to Data Gap #1 will be sampled
pursuant to Data Gap #2.

3.2 Data Gap #2: Arsenic Plume Stability

The stability of arsenic in Upper Aquifer and Intermediate Aquifer groundwater and potential migration
to the Hylebos Waterway are primary concerns at this Site. The completed remedial actions have
significantly decreased the arsenic source strength and mass discharge to the Hylebos Waterway (see
Section 2.5, Table 3-1, and PIONEER 2015). The completed remedial actions and natural attenuation
processes (including geochemical conditions) are expected to continue to reduce dissolved arsenic
concentrations near the shoreline over time (see Section 2.9). However, a comprehensive groundwater,
pore water, and surface water sampling event has not been conducted since 2012 to verify if this is true.
Thus, two groundwater, pore water, and surface water sampling events are proposed in order to help
evaluate plume stability in the Upper, Intermediate, and Deep Aquifers (e.g., arsenic time-series trend
graphs for MWs, changes in plume magnitude and extent, geochemical lines of evidence) in accordance
with applicable guidance (e.g., USEPA 2007a, 2007b, 2015; Savannah River National Laboratory 2011).
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In addition, soil and sediment geochemistry data will be collected to further evaluate the existing
geochemical lines of evidence for the different conceptual geochemical zones at the Site.

3.3 Data Gap #3: Wall Integrity

The sheet pile wall was installed in 1990 to reduce the mass discharge of arsenic from the Upper Aquifer
and Intermediate Aquifer to the Hylebos Waterway (see Table 3-1). The wall is currently 26 years old.
Sheet pile walls corrode over time, with the greatest corrosion typically occurring in the splash zone (i.e.,
the top portion of the Upper Aquifer at this Site). Although the sheet pile wall appeared to be in
relatively good condition when it was last uncovered in 2004, the current integrity of the wall is
unknown. In addition, the current condition of two gaps in the top part of the sheet pile wall that were
discovered and repaired in 2004 (see Appendix A) is unknown. Thus, inspections and measurements of
the sheet pile wall by a corrosion engineer are proposed to evaluate the current integrity and
anticipated life expectancy of the sheet pile wall.

3.4 Data Gap #4: Feasibility of Focused Soil Excavation Alternative

Excavating all Site soil to a depth of 15 feet to comply with the arsenic PCL of 88 mg/kg is not a feasible
alternative due to disproportionate costs (PIONEER 2016). However, one or more remedial alternatives
that will be evaluated in the FS will include focused excavation and off-site disposal in the immediate
vicinity of the former Penite Pits (see Table 3-1). In addition, targeted removal of soil with elevated pH
in the former Taylor Lake Area surface impoundments and/or the former Caustic Building and Tank Farm
Area may be considered (see Table 3-1). Although previous soil investigations have characterized the
nature and extent of arsenic and pH in Site soil, additional soil data is necessary to adequately evaluate
the feasibility of a focused soil excavation alternative. Key initial questions include (1) whether or not
focused locations where the majority of the remaining mass resides can be identified, and (2) the
amount of hazardous waste that might be produced if soil were to be excavated. Thus, collection of
additional arsenic, pH, and toxicity characteristic leaching procedure (TCLP) metal soil data near the
Penite Pits, former Taylor Lake Area surface impoundments, and former Caustic Building and Tank Farm
Area are proposed.

Identification of FS Data Gaps
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SECTION 4: SAMPLING AND ANALYSIS PLAN

4.1 Purpose

The purpose of this SAP is to present the methodology for collecting and analyzing samples pursuant to
this Work Plan in accordance with WAC 173-340-820 and applicable components of Ecology guidance
(Ecology 1995). Typical background contents of a stand-alone SAP are not repeated if included
elsewhere in this Work Plan.

4.2 Sampling Design

The proposed approach and sampling design for addressing each data gap is presented in this section
and in a corresponding table and figure as follows:
= Data Gap #1A: Shoreline Concentrations (Upper Aquifer Pore Water Samples) — See Table 4-1A
and Figure 4-1A

= Data Gap #1B: Shoreline Concentrations (Intermediate Aquifer Pore Water Samples) — See Table
4-1B and Figure 4-1B

= Data Gap #1C: Shoreline Concentrations (Surface Water Samples) — See Table 4-1C and Figure 4-
1C

= Data Gap #2A: Arsenic Plume Stability (Upper Aquifer) — See Table 4-2A and Figure 4-2A
= Data Gap #2B: Arsenic Plume Stability (Intermediate Aquifer) — See Table 4-2B and Figure 4-2B
= Data Gap #2C: Arsenic Plume Stability (Deep Aquifer) — See Table 4-2C and Figure 4-2C

= Data Gap #2D: Arsenic Plume Stability (Soil/Sediment Geochemistry) — See Table 4-2D and
Figure 4-2D

= Data Gap #3: Wall Integrity — See Table 4-3 and Figure 4-3

= Data Gap #4A: Feasibility of Focused Soil Excavation Alternative (Arsenic) — See Table 4-4A and
Figure 4-4A

= Data Gap #4B: Feasibility of Focused Soil Excavation Alternative (pH) — See Table 4-4B and
Figure 4-4B
4.2.1 Data Gap #1: Shoreline Concentrations

This data gap will be addressed by installing five Upper Aquifer pore water NSDSs (see Table 4-1A and
Figure 4-1A), three Intermediate Aquifer pore water NSDSs (see Table 4-1B and Figure 4-1B), and three
surface water NSDSs where Intermediate Aquifer groundwater discharges to surface water (see Table 4-
1C and Figure 4-1C). The NSDSs will be sampled as part of Data Gap #2. The conceptual spatial
relationships of the various existing and proposed shoreline sampling locations are shown in Figure 4-
1D.

4.2.2 Data Gap #2: Arsenic Plume Stability

This data gap will be addressed by performing two groundwater, pore water, and surface water
sampling and analysis events. Samples will be collected from the Upper Aquifer (see Table 4-2A and
Figure 4-2A), Intermediate Aquifer (see Table 4-2B and Figure 4-2B), and Deep Aquifer (see Table 4-2C

Sampling and Analysis Plan
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and Figure 4-2C). In addition, soil and sediment geochemistry data will be collected to further evaluate
the existing geochemical lines of evidence for the different conceptual geochemical zones at the Site
(see Table 4-2D and Figure 4-2D). Multiple lines of evidence using existing and proposed data will be
used to evaluate plume stability (e.g., arsenic time-series trend graphs for MWs, changes in plume
magnitude and extent, geochemical lines of evidence) in accordance with applicable guidance (e.g.,
USEPA 2007a, 2007b, 2015; Savannah River National Laboratory 2011).

4.2.3 Data Gap #3: Wall Integrity

This data gap will be addressed by having a corrosion engineer visually inspect the top portion of the
sheet pile wall and measure wall thickness and soil electrical resistance as necessary (see Table 4-3 and
Figure 4-3). This information will be used to evaluate the current integrity and anticipated life
expectancy of the sheet pile wall.

4.2.4 Data Gap #4: Feasibility of Focused Soil Excavation Alternative

This data gap will be addressed by collecting soil samples collected near the Penite Pits, former Taylor
Lake Area surface impoundments, and former Caustic Building and Tank Farm Area (see Table 4-4A,
Table 4-4B, Figure 4-4A, and Figure 4-4B). Existing and proposed soil data will be used to evaluate the
feasibility of a focused soil excavation alternative for arsenic (and perhaps pH) and determine (1)
whether or not focused locations where the majority of the remaining mass resides can be identified,
and (2) the amount of hazardous waste that might be produced if soil were to be excavated. In addition,
bench-scale treatability tests for ex-situ soil stabilization will be conducted to initiate the evaluation of
the site-specific effectiveness of ex-situ soil stabilization. Ecology will be informed about the progress
and results of the bench-scale treatability tests on a regular basis.

4.2.5 Sampling Design Summary

A summary of the sampling design and key implementation notes from Tables 4-1A through 4-4B are
presented in Table 4-5.

4.3 Field Investigation Procedures

The majority of the field investigation procedures necessary to implement this Work Plan are standard
Site procedures that are already included in the Ecology-approved SAP (DOF 2012). The previously
approved DOF field investigation procedures relevant to this Work Plan are listed in Table 4-6 and are
included in Appendix B. These previously approved procedures are:

=  Pore Water Sampling with PPSs

= Measuring Water Levels in MWs

=  Groundwater Sampling from MWs and Angled Shoreline MWs

= Sediment Sampling

= Equipment Decontamination

= |nvestigation-Derived Waste

=  Sample Handling and Shipment and Chain-of-Custody Documentation

Sampling and Analysis Plan
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= Field Recordkeeping
= Health and Safety Plan

Additional field investigation procedures are included in this Work Plan because either (1) the procedure
was not included in the Ecology-approved SAP (DOF 2012), or (2) the procedure has been modified.

These "new" procedures are:

= Pore Water Sampling with NSDSs (see procedure description in Table 4-6)

=  Global Positioning System (GPS) Surveying (see procedure description in Table 4-6)

= Surface Water Sampling with NSDSs (see procedure description in Table 4-6)

=  Soil Sampling from Soil Borings (see procedure description in Table 4-6)

= X-Ray Fluorescence (XRF) Field Screening (see procedure description in Appendix C)

= Anoxic Soil/Sediment Sample Preservation (see procedure description in Table 4-6)

=  Excavating Test Pits to Evaluate Wall Integrity (see procedure description in Table 4-6)

= Sample Identification Schema (see procedure description in Appendix D)

The field investigation procedures that are unique to each particular data gap investigation activity are
included in Tables 4-1A through 4-4B. In addition, the following standard procedures apply to all data
gap investigation activities:

= Equipment Decontamination

= |nvestigation-Derived Waste

= Sample Identification Schema

=  Sample Handling and Shipment and Chain-of-Custody Documentation

= Field Recordkeeping

= Health and Safety Plan

4.4 Laboratory Analyses and Sample Containers

Groundwater, pore water, surface water, soil, and sediment samples will be collected pursuant to this
Work Plan. The laboratory analyses that are relevant to each particular data gap investigation activity
are included in Tables 4-1A through 4-4B. The analytical methods, sample container expectations,
preservation and storage requirements, and holding times for analytes listed in Tables 4-1A through 4-
4B for water samples (i.e., groundwater, pore water, and surface water) are presented in Table 4-7. The
analytical methods, sample container expectations, preservation and storage requirements, and holding
times for analytes listed in Tables 4-1A through 4-4B for soil and sediment samples are presented in
Table 4-8.

4.5 Implementation
4.5.1 Investigation Roles and Responsibilities

A diverse and multi-disciplined team has been assembled to implement this Work Plan. Key

organizations involved in the implementation of this Work Plan include Ecology, Port, DOF, PIONEER,
Tinnea & Associates, Analytical Resources, Inc. (ARI), Brooks Applied Labs (Brooks), QA/QC Solutions,
Keta Waters, the University of Washington, and various field contractors (e.g., divers, licensed driller,
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excavation contractor). The specific roles and responsibilities that are anticipated for key personnel
involved in this investigation project are summarized in Table 4-9.

4.5.2 Pre-Mobilization Tasks

Prior to the implementation of this Work Plan, several pre-mobilization contracting tasks will need to be
completed. The Port will need to obtain additional funding authorization and revise its existing contract
with DOF to implement this Work Plan. DOF will need to modify existing and/or develop new contract
agreements with PIONEER, Tinnea & Associates, ARI, QA/QC Solutions, Keta Waters, and the various
field contractors (e.g., divers, licensed driller, excavation contractor).

Prior to the implementation of this Work Plan, a number of important pre-mobilization coordination
tasks will need to be completed. Key pre-mobilization coordination tasks for the DOF On-Site Field
Project Manager (or delegate) to complete include:
= Coordinate with the PIONEER Project Manager about the objectives and sampling design for the
investigation activities.
= Coordinate the anticipated field schedule with the Port and PIONEER.
= Coordinate the scope of work and field schedule with all on-site personnel.

=  Coordinate with DOF, PIONEER, on-site contractors, and the Port regarding health and safety
details specific to this project (e.g., field team organization and communication, potential
hazards and associated controls, work zones, decontamination, personal protective equipment,
air monitoring).

= Obtain necessary health and safety paperwork from team members (e.g., training records).

= Call the Washington Call Before You Dig phone number for all proposed excavation and drilling
locations.

= |f necessary, conduct a private utility locate for excavation and drilling locations.
= If necessary, core through asphalt/concrete to facilitate drilling activities.

=  Ensure the licensed driller submits the necessary notices of intent and associated fees to the
Ecology Water Resources Program for proposed drilling locations.

= Coordinate with the PIONEER Project Manager regarding sample containers, sample volumes,
and vendor shipping information for the bench-scale treatability tests for ex-situ soil
stabilization.

= Coordinate with the PIONEER Project Manager, the licensed driller, and XRF Field Screening staff
to ensure that sample volume, sample preparation, and sample preservation requirements can
be met for the field measurements and the laboratory analyses associated with Data Gaps #2D,
#H4A, and #4B.

= Coordinate with the project laboratories on key elements of the SAP/QAPP (e.g., sample
preservation, analytical methods and analytes, field quality control samples, target reporting
limits).

= Obtain sample containers from the project laboratories.

= Obtain the necessary equipment and supplies (e.g., NSDS supplies, water quality multimeter,

Hach DR900 Handheld Colorimeter or equivalent, dry ice, XRF, soil pH field meter, 0.45-micron
filters, compressed gas for anoxic field preservation).
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=  Coordinate access with the Port.
4.5.3  Reporting

Investigation activities and results associated with this Work Plan will be documented and submitted to
Ecology. The exact nature of this documentation will depend on a variety of to be determined factors
such as (1) the scope in the revised Port contract with DOF, (2) when the field and laboratory activities
are completed, and (3) the nature and schedule of other ongoing FS-related work. However, it is
currently envisioned that the fieldwork will be documented in one or more field implementation tech
memos, and that the investigation results will be documented in one or more data gap evaluation
reports.

4.5.4 Schedule

As discussed in the sampling design (Section 4.2), several of the data gap activities are intertwined and
have inter-related schedules. Specifically:
=  Sediment samples pursuant to Data Gap #2D will be collected when NSDSs are first installed
pursuant to Data Gaps #1A, #1B, and #1C (prior to the first water sampling event).
= Soil samples from select soil borings being advanced pursuant to Data Gaps #4A and #4B will be
submitted for additional laboratory analyses pursuant to Data Gap #2D.
The specific schedule for implementing this Work Plan will be developed and submitted to Ecology once
the Port revises its existing contract with DOF. In general, it is currently envisioned that the fieldwork
will be conducted as follows:

=  Fieldwork for Data Gaps #3, #4A, #4B, and the soil boring portion of Data Gap #2D: 2Q17
=  Fieldwork for Data Gaps #1A, #1B, #1C, and the sediment portion of Data Gap #2D: Late 2Q17

=  Fieldwork for Data Gaps #2A, #2B, and #2C: 3Q17 (since dissolved arsenic concentrations have
historically been highest during the 3rd quarter) and 1Q18

Sampling and Analysis Plan
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SECTION 5: QUALITY ASSURANCE PROJECT PLAN

5.1 Purpose

The purpose of this QAPP is to summarize the methodology for ensuring usable sampling and analysis
data of acceptable quality are generated. This QAPP was prepared in general accordance with WAC
173-340-820 and Ecology guidance (Ecology 2004).

Typical contents of a stand-alone QAPP are not repeated if included elsewhere in this Work Plan. For
instance, requirements for field measurements, laboratory analytical methods, sample containers,
sample preservation and storage, and analysis holding times are already described in the SAP. Likewise,
field procedures associated with quality assurance (e.g., equipment decontamination, sample
identification schema, sample handling and shipment and chain-of-custody documentation, field
recordkeeping) are already described in the SAP.

5.2 Field Measurements and Calibration

Field measurements and notes (e.g., diver notes, NSDS installation notes, static water level
measurements, water quality measurements, measurements with the Hach DR900 Handheld
Colorimeter or equivalent, corrosion engineer measurements and notes, lithologic logging of soil
borings, XRF field screening, pH field screening) are of vital importance to this Work Plan and will be
documented in accordance with standard field procedures (see Section 4.3). In addition, representative
photographs will be taken as necessary to support documentation of the procedures used to collect field
measurements. Field meters will be calibrated in accordance with the manufacturer's
recommendations, and the calibration will be documented in the field notes.

5.3 Field Quality Control Samples

Field quality control (QC) samples will include field duplicates, matrix spike/matrix spike duplicates,
equipment rinsate blanks, trip blanks, and cooler temperature blanks. The frequency expectation for
each type of field QC sample is shown in Table 5-1. Field duplicates and matrix spike/matrix spike
duplicates will be collected at random locations selected by the field sampling team. Equipment rinsate
blanks will be collected by pouring deionized water on non-dedicated sampling equipment following its
decontamination. Trip blanks and cooler temperature blanks will be prepared and provided by the
project laboratory.

5.4 Laboratory Quality Control Samples

ARl and Brooks will be responsible for conducting laboratory QC procedures and reporting laboratory QC
results in accordance with the analytical methods and their standard operating procedures. Laboratory
QC samples provide important qualitative results used to evaluate the laboratory QC procedures.
Laboratory QC samples for almost all of the analyses in this Work Plan will include method blanks,
laboratory control samples (also known as blank spikes), matrix spikes, and matrix spike duplicates once
per batch of analyses. Expectations for laboratory control limits for these laboratory QC samples are
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presented in Tables 5-2 and 5-3 for water samples and soil/sediment samples, respectively. In addition,
it is also expected that ARI will perform and report results of surrogate recovery for every VOC water
sample. Expectations for laboratory control limits for surrogate recoveries with VOC samples are shown
in Table 5-2.

5.5 Laboratory Target Reporting Limits

The target reporting limits for the planned analyses associated with water and soil/sediment samples
are presented in Tables 5-4 and 5-5, respectively. The target reporting limits for the analyses of COPCs
in the water samples are less than the most stringent screening level in the Rl Report (DOF 2013) as
shown in Table 5-4, with the following exception. ARI's target reporting limit for the mercury analyses it
will perform is slightly higher than the Rl screening level (a 0.1 ug/L target reporting limit compared to a
0.025 ug/L screening level). This ARI target reporting limit is acceptable since Brooks will be analyzing all
samples from MWs and water sampling locations near the shoreline, and the Brooks target reporting
limit for mercury is less than the Rl screening level. The target reporting limits for the analyses of
arsenic and TCLP metals in the soil/sediment samples are less than applicable regulatory criteria as
shown in Table 5-5. Thus, it is expected that target reporting limits for water and soil/sediment analyses
will be sufficiently sensitive for the purposes of this investigation.

5.6 Data Quality Review and Validation

An evaluation of data quality will be performed for all field and lab data. Specifically, field records will
be reviewed by DOF and/or PIONEER for completeness, accuracy, and legibility. The laboratories will
review their results relative to method criteria and laboratory QC procedures as the data are generated.
The laboratories will report their QC results and qualify data as necessary in a report suitable for a Level
Il data validation. An independent data quality validator will evaluate precision, accuracy,
representativeness, comparability, completeness, and sensitivity by reviewing the following items
relative to analytical method criteria, laboratory control limits, and national functional guidelines
(USEPA 20164, 2016b) as necessary:

= Comparison of actual analyses versus requested analyses

= Comparison of consistency between laboratory reports and associated electronic data
deliverables

= Holding times

= Field QC sample frequency
=  Field QC sample results

= Lab QC sample frequency
= Lab QC sample results

= Actual reporting limits

The data quality validator may reject data or add other qualifications in addition to the laboratory
qualifications. The data quality validation documentation will be included with the applicable laboratory
reports for reporting purposes.
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5.7 Corrective Action

The need for corrective action will be evaluated as appropriate for deviations from the SAP/QAPP and
other potential data quality issues that arise in the field or the laboratory. Relatively minor field issues
will be discussed, resolved, and documented by the On-Site Field Project Manager and/or the PIONEER
Project Manager. Relatively minor laboratory issues will be discussed, resolved, and documented by the
laboratory, the PIONEER Project Manager, and/or the independent data quality validator. Corrective
action decisions will be situation-dependent. Potential corrective action decisions may include one or

more of the following:

= Revising the sampling and analysis methodology

= Collecting a new sample

= Reanalyzing an existing sample

= Accepting the data with a recognized level of uncertainty

= Revising the sampling design
In the event of a significant data quality issue, the PIONEER Project Manager will call a meeting to
discuss, resolve, and document the situation with the Port and Ecology.
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Notes:

These exposure scenarios are reasonable maximum exposures and are considered protective of other similar exposure scenarios (e.g., the off-site recreator scenarios are more protective than other off-site human exposure scenarios). All potential receptors are on-site unless otherwise noted. The shaded boxes represent

exposure pathways that are not applicable.

Potential exposures for remediation construction workers and redevelopment construction workers will be addressed as necessary during remedy implementation and redevelopment activities, respectively. Specifically, it is expected that these potential exposures will be controlled with institutional and engineering controls

designed to prevent unacceptable exposures. For instance, it is expected that all applicable workers will be contractually required to comply with Occupational Safety & Health Administration regulations as appropriate (e.g., Hazardous Waste Operations and Emergency Response training, health and safety plan, dust control

measures, personnel monitoring, personal protective equipment).

The terrestrial ecological pathway is not a complete and significant pathway at the Site per WAC 173-340-7491(1) since the Site does not have any meaningful terrestrial habitat because it was previously developed for industrial use and it will be redeveloped in the future for Port maritime industrial use (e.g., grading activities

and installation of a cap/cover, construction of buildings and operational areas for a container yard).

1. This baseline scenario was used to determine the pathways of potential concern. It was assumed that the Site will be redeveloped without any controls or further remedial action, even though this is not a realistic scenario. The baseline scenario is not representative of current exposures (e.g., there are no current
commercial/industrial worker exposures since there are no commercial/industrial workers currently at the site and there are no current trespasser exposures since an existing perimeter fence and signs prevent access to the site).

Incomplete Pathway 2. This pathwa_y is_co_nsidered potentially complete; however,_it could be complete if new buildings are constructed without vapor intrusion mitigation systems at locations with applicable groundwater VOC exceedances. Since the VOC exceedance footprints in the Upper Aquifer are relatively small, the pathway would be

incomplete if buildings are not constructed over these relatively small areas.

3. Although this pathway could hypothetically be complete in the baseline case, it is more likely that this pathway would be incomplete since (1) utilities are ideally installed in the unsaturated zone, and (2) any saturated zone work would involve dewatering the utility excavation prior to anyone entering the utility excavation.

4. The potentially complete pathways may be complete or incomplete depending on the final site remedy. For example, if the final remedy includes installing a cap/cover over applicable soil exceedances, then soil ingestion, soil dermal contact, and particulate inhalation exposures for post-remediation and post-redevelopment
commercial/industrial workers and trespassers will be incomplete. Likewise, if vapor intrusion mitigation systems are installed in new buildings constructed in locations with applicable groundwater VOC exceedances, then indoor air inhalation exposures for post-remediation and post-redevelopment commercial/industrial
workers will be incomplete. Similarly, if the final remedy includes institutional and engineering controls designed to prevent unacceptable exposures (as outlined above for remediation construction workers and redevelopment construction workers), then soil ingestion, soil dermal contact, particulate inhalation, and
groundwater dermal contact exposures for post-remediation and post-redevelopment utility workers will be controlled.

Complete Pathway

Potentially Complete Pathway
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Conceptual Site Exposure Model
g FS Data Gap Investigation Work Plan Figure 2-11
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-All proposed locations are conceptual and may be revised in the
field as appropriate based on access issues, utilities, data collected
during previous FS data gap investigation activities, et cetera.
-Decisions on whether or not to conduct contingent activities will be
made in the field based on results from planned FS data

gap investigation activities. In addition, the locations and site
location identifications shown on this figure for contingent activities

may be significantly modified as appropriate.
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-All proposed locations are conceptual and may be revised in the
field as appropriate based on access issues, utilities, data collected
during previous FS data gap investigation activities, et cetera.
-Decisions on whether or not to conduct contingent activities will be
made in the field based on results from planned FS data

gap investigation activities. In addition, the locations and site
location identifications shown on this figure for contingent activities
may be significantly modified as appropriate.
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-Geospatial data were provided by other consultants or
georeferenced from reports by other consultants. All

locations are approximate.
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-All proposed locations are conceptual and may be revised in the
field as appropriate based on access issues, utilities, data collected
during previous FS data gap investigation activities, et cetera.
-Decisions on whether or not to conduct contingent activities will be
made in the field based on results from planned FS data

gap investigation activities. In addition, the locations and site
location identifications shown on this figure for contingent activities
may be significantly modified as appropriate.
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Table 3-1: Identification of Data Gaps

Data Gap FS Need Existing Information Data Gap Data Gap Objectives
Name (What We Need to Know for the FS) (What We Know/Think) (What We Don’t Know) (What We Want to Achieve)
Data Gap #1A for Upper Aquifer Pore Water Seven Angled Shoreline MWs are located within the intertidal cap between the sheet pile wall and the Hylebos Waterway e Current concentrations of arsenic (and other Install NSDSs at select Upper Aquifer shoreline locations
Samples: Current concentrations of arsenic (and (see Figure 2-3). COPCs) in Upper Aquiifer pore water at the to collect representative pore water samples at the
other COPCs) in pore water where groundwater The screens for the Angled Shoreline MWs are approximately two feet inland of the groundwater/surface water interface groundwater/surface water interface. groundwater/surface water interface.
discharges to surface water are necessary to for the Upper Aquifer. Additional attenuation is expected in the approximately two feet between the Angled Shoreline
design and evaluate cleanup alternatives. MWs and the groundwater/surface water interface based on the design of the intertidal cap.
No shoreline pore water or seep samples have been collected from the Upper Aquifer for at least 10 years.
Data Gap #1B for Intermediate Aquifer Pore Pushpoint samplers (PPSs) have been used at seven existing Site locations to sample Intermediate Aquifer pore water at | e« Current concentrations of arsenic (and other Install NSDSs at select Intermedia:e Aquifer shoreline
Data Gap #: Water Samples: Current concentrations of the groundwater/surface water interface (see Figure 2-4). COPCs) in Intermediatte Aquifer pore water at locations to collect more representative pore water
Shoreline arsenic (and other COPCs) in pore water where PPSs collect grab samples, which provide a snapshot of conditions. Conditions along the tidal shoreline are complex and the groundwater/surface water interface over a samples at the groundwater/surface water interface.
Concentrations | groundwater discharges to surface water are vary over time. ' more representative sampling duration.
necessary to design and evaluate cleanu
alternati\Zs. 9 P NSDSs are left in place over a period of time and are therefore representative of a wider range of conditions.
Data Gap #1C for Surface Water Samples: The number of surface water samples collected adjacent to the Site is relatively limited. The last surface water sampling e Current concentrations of arsenic (and other Install NSDSs at select Intermedia:e Aquifer shoreline
Current concentrations of arsenic (and other was conducted in 2012. Dissolved arsenic concentrations in the most recent Hylebos Waterway surface water samples COPCs) in surface watter where Intermediate locations to collect representative surface water samples at
COPCs) in surface water where groundwater collected adjacent to the Site ranged from non-detect at a reporting limit of 5 ug/L to a maximum detected concentration Aquifer groundwater diischarges to surface water. | the groundwater/surface water interface.
discharges to surface water are necessary to of 10 ug/L (see Figures 2-3 through 2-5).
design and evaluate cleanup alternatives. Surface water samples have never been collected where Intermediate Aquifer groundwater discharges to surface water.
Data Gap #2A for the Upper Aquifer: Whether or The completed remedial actions have significantly decreased the arsenic source strength and mass discharge to the * Whether or not dissolved arsenic concentrations | Conduct two groundwater and pore water sampling events
not completed remedial actions and natural Hylebos Waterway (see Section 2.5 and PIONEER 2015). in the Upper Aquifer remain stable. (one in the 3" quarter and one in the 1% quarter) for the
attenuation processes will continue to reduce With the exception of the Angled Shoreline MW at 125+50-0, dissolved arsenic concentrations in the Angled Shoreline Upper Aquifer in order to help evaluate plume stability
dissolved arsenic concentrations in the Upper MWs do not significantly exceed 5 ug/L and are less than 36 ug/L (see Figure 2-3). (e.g., arsenic time-series trend graphs for MWs, changes
Aquifer near the shoreline over time as expected. . ) . . in plume magnitude and extent, geochemical lines of
The screens for the Angled Shoreline MWs are approximately two feet inland of the groundwater/surface water interface evidence) in accordance with applicable guidance (e.g
for the Upper Aquifer. Additional attenuation is expected in the approximately two feet between the Angled Shoreline . . : Iy
- ) . ) USEPA 2007a, 2007b, 2015; Savennah River National
MWs and the groundwater/surface water interface based on the design of the intertidal cap. Laboratory 2011).
Dissolved arsenic concentrations in the Upper Aquifer near the shoreline are expected to decrease over time for the
reasons presented in the CSM (see Section 2.9).
The last comprehensive groundwater, pore water, and surface water sampling event was conducted in 2012.
The average dissolved arsenic concentration for all Upper Aquifer sample locations within the current 500 ug/L
isoconcentration contour has historically been highest during the 3" quarter.
Data Gap #2B for the Intermediate Aquifer: The completed remedial actions have significantly decreased the arsenic source strength and mass discharge to the o Whether or not dissolvied arsenic concentrations | Conduct two groundwater, pore water, and surface water
Whether or not completed remedial actions and Hylebos Waterway (see Section 2.5 and PIONEER 2015). in the Intermediate Aquifer remain stable. sampling events (one in the 3" quarter and one in the 1%
natural attenuation processes will continue to With the exception of the PPS at 120+75-ST1, dissolved arsenic concentrations in the PPSs do not significantly exceed 5 quarter) for the Intermediate Aquifer in order to help
reduce dissolved arsenic concentrations in the ug/L and are less than the 36 ug/L (see Figure 2-4). evaluate plume stability (e.g., arsenic time-series trend
Intermediate Aquifer near the shoreline over time ) ) " » ) ) graphs for MWs, changes in plume magnitude and extent,
PPSs collect grab samples, which provide a snapshot of conditions. Conditions along the tidal shoreline are complex and : : ) : .
Data Gap #2: as expected. 8 NSDS eft in ol iod of ti d eref h f 2 wid ¢ geochemical lines of evidence) in accordance with
Aa a( aFF:I : var):j_o_ver time. s are left in place over a period of time and are therefore representative of a wider range o applicable guidance (e.g., USEPA2007a, 2007b, 2015;
Srsg_r:_lc ume conditions. Savannah River National Laboratory 2011).
tability Dissolved arsenic concentrations in the Intermediate Aquifer near the shoreline are expected to decrease over time for
the reasons presented in the CSM (see Section 2.9).
The last comprehensive groundwater, pore water, and surface water sampling event was conducted in 2012.
The average dissolved arsenic concentration for all Intermediate Acguifer sample locations within the current 500 ug/L
isoconcentration contour has historically been highest during the 3" quarter.
Data Gap #2C for the Deep Aquifer: Whether or The magnitude and extent of dissolved arsenic PCL exceedances in the Deep Aquifer are limited (see Figure 2-5). « Whether or not dissolvied arsenic concentrations | Conduct one groundwater sampling event (in the 3°
not completed remedial actions and natural With the exception of a dissolved arsenic concentration of 8 ug/L at 126+90-3, dissolved arsenic concentrations in the in the Deep Aquifer remain stable. quarter) for the Deep Aquifer in order to help evaluate
attenuation processes will continue to reduce MWs located closest to the shoreline are less than 5 ug/L. plume stability (e.g., arsenic time-series trend graphs for
dissolved arsenic concentrations in the Deep ) r ) . MWs, changes in plume magnitude and extent,
Aquifer near the shoreline over time as expected. The last comprehensive groundwater, pore water, and surface water sampling event was conducted in 2012. geochemical lines of evidence) in accordance with
The average dissolved arsenic concentrations for all Upper Aquifer and Intermediate Aquifer sample locations within the applicable guidance (e.g., USEPA2007a, 2007b, 2015;
current 500 ug/L isoconcentration contours have historically been highest during the 3™ quarter. Savannah River National Laboratory 2011).
Data Gap #2D for Soil/Sediment Geochemistry: The completed remedial actions have significantly decreased the arsenic source strength and mass discharge to the e Whether or not soil and sediment geochemical Collect soil and sediment geochemical data in order to help
Whether or not soil and sediment geochemistry in Hylebos Waterway (see Section 2.5 and PIONEER 2015). data support the existing CSM (e.g., elevated evaluate plume stability (e.g., site-specific ferric iron
the conceptual geochemical zones match CSM Changes in geochemical conditions near the shoreline due to marine water mixing are important attenuation mechanisms ferric chloride along the shoreline). concentrations in soil/sediment) inaccordance with
expectations. (see Section 2.9.4) applicable guidance (e.g., USEPA2007a, 2007b, 2015;
S h River National Laboratary 2011).
Soil geochemical data have not previously been collected to supplement the existing geochemical lines of evidence avannan River Ratlonal Laboratary )
associated with groundwater data.

FS Data Cap Investigation Work Plan
Page 1 of 2




Table 3-1: Identification of Data Gaps

Data Gap FS Need Existing Information Data Gap Data Gap Objectives
Name (What We Need to Know for the FS) (What We Know/Think) (What We Don’t Know) (What We Want to Achieve)
The current integrity and anticipated life of the The sheet pile wall was installed in order to reduce the mass discharge of arsenic from the Upper Aquifer and o Current integrity of the: sheet pile wall (i.e., Have a corrosion engineer inspectand measure the top
sheet pile wall. Intermediate Aquifer to the Hylebos Waterway (ICF 1990b). The sheet pile wall was originally designed to provide some corrosion on the sheet: pile wall, condition of the portion of the sheet pile wall to eveluate the current
hydraulic containment until the arsenic groundwater P&T system was operational. wall joints, and condition of the gaps that were integrity and anticipated life expeclancy of the sheet pile
The sheet pile wall is an important factor in the attenuation of arsenic between the former Penite Pits and the shoreline repaired in 2004). wall.
(see Section 2.9).
Sheet pile walls corrode over time. Corrosion is typically greatest in the splash zone, which is just above mean high water
(URS Greiner and CH2M Hill 2004). Based on tidal data (DOF 2013), the splash zone at this Site is likely between
approximately 10 feet MLLW (a typical high tide) and 15 feet MLLW (the top of the wall). Ground surface by the sheet
pile wall is approximately 17 feet MLLW.
Data Gap #3: Photos of the sheet pile wall were taken in 2004 during the removal of intertidal soil (See Appendix A). The photos
Wall Integrity indicate that although some limited corrosion had occurred along the wall, the wall was in relatively good condition.
Two gaps in the top part of the sheet pile wall were discovered and filled in 2004 (see Appendix A). It is unsure whether
these two gaps were caused by wall construction, earth movement during the 2001 Nisqually earthquake, or another
reason.
The elevated dissolved arsenic concentration of157 ug/L in the Angled Shoreline MW at 125+50-0 may be indicative of
leakage through the sheet pile wall.
It is not practicable to excavate deeper than approximately five to ten feet to physically inspect the sheet pile wall because
the physical removal of the stabilizing lateral loads could result in structural failure and the attendant release of
groundwater and solids into the Hylebos. Other issues associated with deep excavations include excavation safety for
workers, dewatering, and management of excavation and dewatering wastes.
Data Gap #4A for Arsenic: Whether or not a Excavating all Site soil to a depth of 15 feet to comply with the arsenic PCL of 88 mg/kg is not a feasible alternative due to The locations and depiths of the highest arsenic Collect arsenic soil samples in the vicinity of the former
focused excavation of elevated arsenic soil disproportionate costs (PIONEER 2016). soil concentrations in tthe vicinity of the former Penite Pits to (1) identify the locations and depths with the
concentrations in the vicinity of the former Penite The highest remaining arsenic soil concentrations at the Site are in the vicinity of the former Penite Pits. Penite Pits. highest arsenic concentrations, (2) evaluate potential
Pits is a feasibl dial alt tive. ) 0 h d t tities if soil ted and
15 15 & feasible remedial afternative The data density for arsenic soil concentrations surrounding the former Penite Pits and underneath the former Penite Pits The amount of soil in tihe vicinity of the former daz_ar ous \:‘vas © quantiiies If sol was excavaiec and
: . B oo o - ot e . Penite Pits that exceeds the TCLP criteria for esignated for disposal, and (3) begin to evaluate the site-
in the First Aquitard is relatively low. In addition, a significant amount of the existing arsenic soil data were collected prior o ! h ‘ ot
) NN . ; " hazardous waste. specific effectiveness of ex-situ sol stabilization.
to 1990 remedial activities; therefore, these data may no longer be representative of current Site conditions.
The feasibility of a focused soil excavation alternative for arsenic in the vicinity of the former Penite Pits depends on (1) The .S.Ite-.SpeCIfIC effecttlven'ess of ex-situ )
the ability to identify a focused location where the majority of the remaining arsenic mass resides, (2) potential excavation stabilization to treat potential excavated soil.
volumes, (3) potential excavation depths, (4) the amount of hazardous waste that might be generated, and (5) whether or
not excavated soil that exceeds toxicity characteristic leaching procedure (TCLP) criteria for hazardous waste can be
efficiently treated so that the amount of excavated soil that can be disposed of as non-hazardous waste can be
maximized.
Data_G_a_p #4: Based on the previous removals near the former Penite Pits, soil excavated in this area is expected to exceed TCLP
Feasibility Of criteria for hazardous waste (MPS Incorporated 1990). Ex-situ stabilization is a proven technology for treating excavated
Focused Soil soil to maximize the amount of soil that can be disposed of as non-hazardous waste. However, the effectiveness of ex-
iﬁcavatt_'on situ stabilization depends on site-specific conditions (e.g., geochemistry).
ernative
Data Gap #4B for pH: Whether or not a focused Elevated pH has exacerbated the transport of arsenic in certain upland areas of the Site (see Section 2.9). Whether or not a distimct layer of elevated pH soil | Collect pH soil data to (1) determire if a distinct layer of
excavation of potentially elevated pH in soil in the Completed remedial actions (e.g., ceasing discharge of wastewater to the Taylor Lake Area surface impoundments, remains in the former Taylor Lake Area surface elevated pH soil remains in the former Taylor Lake Area
vicinity of the former Taylor Lake Area surface removal of elevated pH sludge from the two Asbestos Ponds) addressed some of the elevated pH at the Site (see Section impoundments. surface impoundments, (2) determine if a source of
mzo_;_mdi:nFents a:d/or thefformt;alr Caust(lic.: Fﬁundmg 2.9.3). Whether or not a source of elevated pH in the Zlevated %H [g th?ffogmerd(:za?’u)stlcrguudtlrr:gtand Tank Fatm;r;
nd Tank Farm Area i ible remedi r n be identifi n irm ny excav.
:Itern:tive a ea s afeasibie remedia Remaining sludge in the former Taylor Lake Area surface impoundments and an unknown source in the former Caustic former Caustic Building and Tank Farm Area can so(ialei]nctahes: arZas \;o;“e:j be no(r:m(-)hazardoisa y excavale
' Building and Tank Farm Area appear to be two potential sources of remaining elevated pH at the Site (see Section 2.9.1). be identified. '
The feasibility of a focused soil excavation alternative for pH depends on (1) the ability to identify a focused location An approximate extentt of elevated pH in the
where the majority of the remaining pH mass resides, (2) potential excavation volumes, and (3) potential excavation former Taylor Lake Area surface impoundments
depths. and the former Caustic Building and Tank Farm
If soil were to be excavated in the former Taylor Lake Area surface impoundments, it would be expected to be non- Area.
hazardous based on previous sludge data. The maximum pH value in the sludge was less than the hazardous waste
criterion of 12.5, and metals concentrations were relatively low (Kennedy/Jenks/Chilton 1990).
Notes:

PPS: Pushpoint sampler
TCLP: Toxicity characteristic leaching procedure
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Table 4-1A: Sampling Design for Data Gap #1A — Shoreline Concentrations (Upper Aquifer Pore Water Samples)

Sampling Design Component Details

Data Gap Current concentrations of arsenic (and other COPCs) in Upper Aquifer pore water at the groundwater/surface water interface.

Objective Install NSDSs at select Upper Aquifer shoreline locations to collect representative pore water samples at the groundwater/surface water interface.

Media Pore Water

Unique Field Procedures " Pore Water Sampling with NSDSs

(see Table 4-6) = GPS Surveying

Planned Locations 5 Pore Water NSDS Locations: 122+60-0-DS, 124+00-0-DS, 125+50-0-DS, 126+90-0-DS, and 128+30-0-DS

Contingent Locations Not Applicable

Target Depths/Aquifer Upper Aquifer

Sample Intervals Not Applicable

Field Measurements Not Applicable

Planned Laboratory Analytes Not Applicable

Contingent Laboratory Analytes Not Applicable

Deciding Contingent Actions Not Applicable

Association with Other Data Gaps " Sediment samples associated with Data Gap #2D will be collected while installing NSDSs for the first water sampling event (see Table 4-2D).
® Sampling and analyses of NSDSs will be conducted pursuant to Data Gap #2A (see Table 4-2A).

Other / Miscellaneous Not Applicable
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Table 4-1B: Sampling Design for Data Gap #1B — Shoreline Concentrations (Intermediate Aquifer Pore Water Samples)

Sampling Design Component Details
Data Ga Current concentrations of arsenic (and other COPCs) in Intermediate Aquifer pore water at the groundwater/surface water interface over a more
P representative sampling duration.
Obiective Install NSDSs at select Intermediate Aquifer shoreline locations to collect more representative pore water samples at the groundwater/surface water
J interface.
Media Pore Water

Unique Field Procedures

(see Table 4-6) Pore Water Sampling with NSDSs

Planned Locations 3 Pore Water NSDS Locations: 120+75-ST1-DS, 125+00-ST1-DS, and 128+50-ST1-DS.
Contingent Locations Not Applicable

Target Depths/Aquifer Intermediate Aquifer

Sample Intervals Not Applicable

Field Measurements Not Applicable

Planned Laboratory Analytes Not Applicable

Contingent Laboratory Analytes Not Applicable

Deciding Contingent Actions Not Applicable

- . " Sediment samples associated with Data Gap #2D will be collected while installing NSDSs for the first water sampling event (see Table 4-2D).
Association with Other Data Gaps

® Sampling and analyses of NSDSs will be conducted pursuant to Data Gap #2B (see Table 4-2B).

Other / Miscellaneous Not Applicable
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Table 4-1C: Sampling Design for Data Gap #1C — Shoreline Concentrations (Surface Water Samples)

Sampling Design Component

Details

Data Gap Current concentrations of arsenic (and other COPCs) in surface water where Intermediate Aquifer groundwater discharges to surface water.

Obiective Install NSDSs at select Intermediate Aquifer shoreline locations to collect representative surface water samples at the groundwater/surface water
J interface.

Media Surface Water

Unique Field Procedures
(see Table 4-6)

Surface Water Sampling with NSDSs

Planned Locations

3 Surface Water NSDS Locations: 120+75-SW, 125+00-SW, and 128+50-SW

Contingent Locations

Not Applicable

Target Depths/Aquifer

Intermediate Aquifer outcrop

Sample Intervals

Not Applicable

Field Measurements

Not Applicable

Planned Laboratory Analytes

Not Applicable

Contingent Laboratory Analytes

Not Applicable

Deciding Contingent Actions

Not Applicable

Association with Other Data Gaps

Sampling and analyses of NSDSs will be conducted pursuant to Data Gap #2B (see Table 4-2B).

Other / Miscellaneous

Not Applicable
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Table 4-2A: Sampling Design for Data Gap #2A — Arsenic Plume Stability (Upper Aquifer)

Sampling Design Component

Details

Data Gap Whether or not dissolved arsenic concentrations in the Upper Aquifer remain stable.
Conduct two groundwater and pore water sampling events (one in the 3 quarter and one in the 1% quarter) for the Upper Aquifer in order to help
Objective evaluate plume stability (e.g., arsenic time-series trend graphs for MWSs, changes in plume magnitude and extent, geochemical lines of evidence) in
accordance with applicable guidance (e.g., USEPA 2007a, 2007b, 2015; Savannah River National Laboratory 2011).
Media Groundwater and Pore Water

Unique Field Procedures
(see Table 4-6)

" Pore Water Sampling with NSDSs
" Measuring Water Levels in MWs

® Groundwater Sampling from MWs and Angled Shoreline MWs

Planned Locations

® 66 MW Locations (3" Quarter Event): 121+80-1, 122+60-1, 124+00-1, 125+50-1, 126+90-1, 128+30-1, 129+65-1, 131+00-1, 1B4-1, 1C3-1, 1D1-
1, 2Al1-1, 2B1-1, 2C1-1R, 2D1-1, 3A3-1R, 3A7-1R, 3C1-1, 3C2-1, 3C6-1R, 3D1-1, 3E1-1, 4B3-1, 4B4-1, 4C1-1, 4C2-1, 4D1-1, 4D2-1, 4F1-1, 4G1-
1, 4H3-1, 5B1-1R, 5C12-1, 5C13-1, 5C16-1R, 5D2-1R, 5D5-1, 5D7-1R, 5E1-1, 5E2-1, 5E4-1, 5E8-1, 5F1-1, 5G1-1, 5H1-1, 5I2-1, 6D14-1, 6D25-1,
6E1-1, 6E2-1, 6E5-1, 6E6-1, 6F2-1, 6G1-1, 6H1-1, 7E10-1, 7E3-1, 7E8-1, 7F2-1, 7F3-1, 7F4-1, 7G1-1, 711-1, 8F1-1R, 8G2-1, and 8H1-1

® 36 MW Locations (1% Quarter Event): 121+80-1, 122+60-1, 124+00-1, 125+50-1, 126+90-1, 128+30-1, 129+65-1, 131+00-1, 2A1-1, 3A3-1R,
3A7-1R, 4B4-1, 4C1-1, 4D1-1, 5B1-1R, 5C12-1, 5C13-1, 5C16-1R, 5D2-1R, 5D5-1, 5D7-1R, 5E4-1, 6D14-1, 6D25-1, 6E1-1, 6E2-1, 6E5-1, 6E6-1,
7E10-1, 7E3-1, 7E8-1, 7F2-1, 7F3-1, 7F4-1, 8F1-1R, and 8G2-1

® 6 Angled Shoreline MW Locations (Both Events): 122+60-0, 124+00-0, 125+50-0, 126+90-0, 128+30-0, and 129+65-0
" 5 Pore Water NSDS Locations (Both Events): 122+60-0-DS, 124+00-0-DS, 125+50-0-DS, 126+90-0-DS, and 128+30-0-DS

Contingent Locations

Not Applicable

Target Depths/Aquifer

Upper Aquifer

Sample Intervals

Not Applicable

Field Measurements

" Static water levels will be measured in all existing on-property MWs (i.e., more than the 66 MWs listed above).

" Water quality measurements for pH, conductivity, temperature, dissolved oxygen, oxidation reduction potential, and turbidity will be obtained at
each sampling location (e.g., at the end of purging for MWs and Angled Shoreline MWs).

" A Hach DR900 Handheld Colorimeter or similar will be used to measure field concentrations of total iron, ferrous iron, sulfate, and sulfide at each
sampling location (e.g., at the end of purging for MWs and Angled Shoreline MWSs).

Planned Laboratory Analytes

" Dissolved Metals COPCs (Arsenic, Copper, Lead, Nickel, and Mercury) for all samples

® Total Metals COPCs (Arsenic, Copper, Lead, Nickel, and Mercury) for all samples during the 3 Quarter Event and for select samples during the
1%t Quarter Event (see note below)

® VOC COPCs (PCE, TCE, VC, and CF) for all samples during the 3" Quarter Event and for select samples during the 1% Quarter Event (see note
below)

= Dissolved Arsenic Species (Arsenate, Arsenite, Monomethylarsonic Acid, and Dimethylarsinic Acid) for all samples during the 3™ Quarter Event
and for select samples during the 1% Quarter Event (see note below)

® Dissolved Conventionals (Iron, Aluminum, Calcium, Magnesium, Manganese, Potassium, Silicon, Sodium, Sulfate, Ortho-Phosphorus, Bromide,
Chloride, Fluoride, Nitrate, Nitrite, Alkalinity as Carbonate, Alkalinity as Bicarbonate, Total Dissolved Solids, and Dissolved Organic Carbon) for all
samples during the 3" Quarter Event and for select samples during the 1% Quarter Event (see note below)
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Table 4-2A: Sampling Design for Data Gap #2A — Arsenic Plume Stability (Upper Aquifer)

Sampling Design Component

Details

Contingent Laboratory Analytes

Not Applicable

Deciding Contingent Actions

Not Applicable

Association with Other Data Gaps

" Pore water NSDSs will be installed pursuant to Data Gap #1A prior to conducting the activities for Data Gap #2A (see Table 4-1A).
" Sediment samples associated with Data Gap #2D will be collected while installing NSDSs for the first water sampling event (see Table 4-2D).

Other / Miscellaneous

" See Table B-1 in Appendix B of the Rl Report for MW construction details (DOF 2013)
® Consistent with the field procedures for measuring water levels in MWs (see Appendix B), high-tide and low-tide measurements will be obtained
" To the extent practicable, samples will be collected from angled shoreline MWs on a falling tide near low tide

" Consistent with the field procedures (see Appendix B), samples identified for dissolved analyses will be field filtered with an in-line 0.45 micron
filter if practicable. If it is not practicable to field filter some samples (e.g., NSDSs), then the field team will request the laboratory to filter the
sample in an expedited fashion.

= All samples collected during the 3™ Quarter Event will be analyzed for all analytes. All samples collected during the 1%t Quarter Event will be
analyzed for Dissolved Metals COPCs. Only select samples collected during the 1% Quarter Event will be analyzed for Total Metals COPCs, VOC
COPCs, Dissolved Arsenic Species, and Dissolved Conventionals. The select samples will be determined based on an evaluation of results from
the 3" Quarter Event.
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Table 4-2B: Sampling Design for Data Gap #2B — Arsenic Plume Stability (Intermediate Aquifer)

Sampling Design Component

Details

Data Gap Whether or not dissolved arsenic concentrations in the Intermediate Aquifer remain stable.
Conduct two groundwater, pore water, and surface water sampling events (one in the 3 quarter and one in the 1% quarter) for the Intermediate Aquifer
Objective in order to help evaluate plume stability (e.g., arsenic time-series trend graphs for MWs, changes in plume magnitude and extent, geochemical lines of
evidence) in accordance with applicable guidance (e.g., USEPA 2007a, 2007b, 2015; Savannah River National Laboratory 2011).
Media Groundwater, Pore Water, and Surface Water

Unique Field Procedures
(see Table 4-6)

Pore Water Sampling with NSDSs

Surface Water Sampling with NSDSs

Pore Water Sampling with PPSs

Measuring Water Levels in MWs

Groundwater Sampling from MWs and Angled Shoreline MWs

Planned Locations

52 MW Locations (3" Quarter Event): 120+75-2, 121+80-2, 122+60-2, 124+00-2, 125+50-2, 126+90-2, 128+30-2, 129+65-2, 131+00-2, 1C2-2, 2B2-
2,2C2-2, 2D3-2, 3A2-2R, 3A6-2R, 3C5-2, 3C7-2R, 3E1-2, 4B2-2, 4B3-2, 4B4-2, 4E1-2, 4F1-2, 4G2-2, 4H4-2, 5B1-2R, 5C10-2, 5C14-2, 5C16-2R,
5C21-2, 5D8-2, 5E1-2, 5H2-2, 6B19-2, 6D25-2, 6E12-2, 6E3-2, 6E9-2, 6F1-2, 6G3-2, 7TE13-2R, 7E16-2, 7E4-2, 7TE6-2, 7TE7-2, 7TEQ-2, 7F1-2, 7G1-2,
713-2, 8F2-2R, 8G3-2, and MW-A2-2

33 MW Locations (1% Quarter Event): 120+75-2, 121+80-2, 122+60-2, 124+00-2, 125+50-2, 126+90-2, 128+30-2, 129+65-2, 131+00-2, 3A2-2R,
3A6-2R, 4B4-2, 5B1-2R, 5C10-2, 5C14-2, 5C16-2R, 5C21-2, 5D8-2, 6B19-2, 6D25-2, 6E12-2, 6E3-2, 6E9-2, 7TE13-2R, 7E16-2, 7TE4-2, 7TE6-2, TE7-
2, 7E9-2, 7F1-2, 8F2-2R, 8G3-2, and MW-A2-2

7 PPS Locations (Both Events): 119+25-ST1, 120+75-ST1, 123+25-ST1, 125+00-ST1, 126+80-ST1, 128+50-ST1, and 130+75-ST1
3 Pore Water NSDS Locations (Both Events): 120+75-ST1-DS, 125+00-ST1-DS, and 128+50-ST1-DS
3 Surface Water NSDS Locations (Both Events): 120+75-SW, 125+00-SW, and 128+50-SW

Contingent Locations

Not Applicable

Target Depths/Aquifer

Intermediate Aquifer

Sample Intervals

Not Applicable

Field Measurements

Static water levels will be measured in all existing on-property MWs (i.e., more than the 52 MWs listed above).

Water quality measurements for pH, conductivity, temperature, dissolved oxygen, oxidation reduction potential, and turbidity will be obtained at each
sampling location (e.qg., at the end of purging for MWs and PPSs).

A Hach DR900 Handheld Colorimeter or similar will be used to measure field concentrations of total iron, ferrous iron, sulfate, and sulfide at each
sampling location (e.g., at the end of purging for MWs and PPSs).

FS Data Gap Investigation Work Plan
Page 1 of 2




P 1o M E B R
TREMNALARIFS CARFARATIAN

Table 4-2B: Sampling Design for Data Gap #2B — Arsenic Plume Stability (Intermediate Aquifer)

Sampling Design Component Details

" Dissolved Metals COPCs (Arsenic, Copper, Lead, Nickel, and Mercury) for all samples

® Total Metals COPCs (Arsenic, Copper, Lead, Nickel, and Mercury) for all samples during the 3 Quarter Event and for select samples during the 1%
Quarter Event (see note below)

® VOC COPCs (PCE, TCE, VC, and CF) for all samples during the 3" Quarter Event and for select samples during the 1% Quarter Event (see note

Planned Laboratory Analytes below)

® Dissolved Arsenic Species (Arsenate, Arsenite, Monomethylarsonic Acid, and Dimethylarsinic Acid) for all samples during the 3 Quarter Event and
for select samples during the 1% Quarter Event (see note below)

® Dissolved Conventionals (Iron, Aluminum, Calcium, Magnesium, Manganese, Potassium, Silicon, Sodium, Sulfate, Ortho-Phosphorus, Bromide,
Chloride, Fluoride, Nitrate, Nitrite, Alkalinity as Carbonate, Alkalinity as Bicarbonate, Total Dissolved Solids, and Dissolved Organic Carbon) for all
samples during the 3 Quarter Event and for select samples during the 1% Quarter Event (see note below)

Contingent Laboratory Analytes Not Applicable

Deciding Contingent Actions Not Applicable

" Pore water NSDSs will be installed pursuant to Data Gap #1B prior to conducting the activities for Data Gap #2B (see Table 4-1B).
Association with Other Data Gaps | = Sediment samples associated with Data Gap #2D will be collected while installing NSDSs for the first water sampling event (see Table 4-2D).
" Surface water NSDSs will be installed pursuant to Data Gap #1C prior to conducting the activities for Data Gap #2B (see Table 4-1C).

" See Table B-1 in Appendix B of the RI Report for MW construction details (DOF 2013)
® Consistent with the field procedures for measuring water levels in MWs (see Appendix B), high-tide and low-tide measurements will be obtained
" To the extent practicable, samples will be collected from PPSs on a falling tide near low tide

) ® Consistent with the field procedures (see Appendix B), samples identified for dissolved analyses will be field filtered with an in-line 0.45 micron filter if
Other / Miscellaneous practicable. If it is not practicable to field filter some samples (e.g., NSDSs), then the field team will request the laboratory to filter the sample in an
expedited fashion.

= All samples collected during the 3™ Quarter Event will be analyzed for all analytes. All samples collected during the 1% Quarter Event will be
analyzed for Dissolved Metals COPCs. Only select samples collected during the 1% Quarter Event will be analyzed for Total Metals COPCs, VOC
COPCs, Dissolved Arsenic Species, and Dissolved Conventionals. The select samples will be determined based on an evaluation of results from the
3 Quarter Event.
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Table 4-2C: Sampling Design for Data Gap #2C — Arsenic Plume Stability (Deep Aquifer)

Sampling Design Component

Details

Data Gap Whether or not dissolved arsenic concentrations in the Deep Aquifer remain stable.
Conduct one groundwater sampling event (in the 3 quarter) for the Deep Aquifer in order to help evaluate plume stability (e.g., arsenic time-series
Objective trend graphs for MWs, changes in plume magnitude and extent, geochemical lines of evidence) in accordance with applicable guidance (e.g., USEPA
2007a, 2007b, 2015; Savannah River National Laboratory 2011).
Media Groundwater

Unique Field Procedures
(see Table 4-6)

" Measuring Water Levels in MWs

® Groundwater Sampling from MWs and Angled Shoreline MWs

Planned Locations

18 MW Locations (3 Quarter Event): 122+60-3, 124+00-3, 125+50-3, 126+90-3, 128+30-3, 129+65-3, 131+00-3, 1C1-3, 3A1-3R, 4B1-3, 4B2-3,
5B1-3R, 5D1-3, 5G1-3, 6E7-3, 6E8-3, 6G2-3, and 7E5-3

Contingent Locations

Not Applicable

Target Depths/Aquifer

Deep Aquifer

Sample Intervals

Not Applicable

Field Measurements

" Static water levels will be measured in all existing on-property MWs (i.e., more than the 18 MWs listed above).

" Water quality measurements for pH, conductivity, temperature, dissolved oxygen, oxidation reduction potential, and turbidity will be obtained at
each sampling location (e.g., at the end of purging for MWs).

" A Hach DR900 Handheld Colorimeter or similar will be used to measure field concentrations of total iron, ferrous iron, sulfate, and sulfide at each
sampling location (e.g., at the end of purging for MWSs).

Planned Laboratory Analytes

" Dissolved Metals COPCs (Arsenic, Copper, Lead, Nickel, and Mercury) for all samples

" Total Metals COPCs (Arsenic, Copper, Lead, Nickel, and Mercury) for all samples

" VOC COPCs (PCE, TCE, VC, and CF) for all samples

" Dissolved Arsenic Species (Arsenate, Arsenite, Monomethylarsonic Acid, and Dimethylarsinic Acid) for all samples

® Dissolved Conventionals (Iron, Aluminum, Calcium, Magnesium, Manganese, Potassium, Silicon, Sodium, Sulfate, Ortho-Phosphorus, Bromide,
Chloride, Fluoride, Nitrate, Nitrite, Alkalinity as Carbonate, Alkalinity as Bicarbonate, Total Dissolved Solids, and Dissolved Organic Carbon) for all
samples

Contingent Laboratory Analytes

Not Applicable

Deciding Contingent Actions

Not Applicable

Association with Other Data Gaps

Not Applicable

Other / Miscellaneous

" See Table B-1 in Appendix B of the Rl Report for MW construction details (DOF 2013)

" Consistent with the field procedures for measuring water levels in MWs (see Table 4-6), high-tide and low-tide measurements will be obtained.

FS Data Gap Investigation Work Plan
Page 1 of 1




P 1o M E B R
TREMNALARIFS CARFARATIAN

Table 4-2D: Sampling Design for Data Gap #2D — Arsenic Plume Stability (Soil/Sediment Geochemistry)

Sampling Design Component

Details

Data Gap Whether or not soil and sediment geochemical data support the existing CSM (e.qg., elevated ferric chloride along the shoreline).

Obiective Collect soil and sediment geochemical data in order to help evaluate plume stability (e.g., site-specific ferric iron concentrations in soil/sediment) in
! accordance with applicable guidance (e.g., USEPA 2007a, 2007b, 2015; Savannah River National Laboratory 2011).

Media Soil and Sediment

Unique Field Procedures
(see Table 4-6)

Soil Sampling from Soil Borings

XRF Field Screening

Sediment Sampling

Anoxic Soil/Sediment Sample Preservation
GPS Surveying

Planned Locations

8 Soil Boring Locations Pursuant to Data Gap #4A: PTC-101, PTC-111, PTC-113, PTC-117, PTC-118, PTC-121, PTC-127, and PTC-128
4 Soil Boring Locations Pursuant to Data Gap #4B: PTC-204, PTC-205, PTC-207, and PTC-208

5 Intertidal (Upper Aquifer) Sediment Sample Locations Where NSDSs Will be Installed Pursuant to Data Gap #1A: 122+60-0-SED, 124+00-0-
SED, 125+50-0-SED, 126+90-0-SED, and 128+30-0-SED

3 Subtidal (Intermediate Aquifer) Sediment Sample Locations Where NSDSs Will be Installed Pursuant to Data Gap #1B: 120+75-ST1-SED,
125+00-ST1-SED, and 128+50-ST1-SED

2 Soil Boring Locations Specific to Data Gap #2D: PTC-001 and PTC-002

Contingent Locations

Not Applicable

Target Depths/Aquifer

Each soil boring associated with this data gap will be advanced approximately 5 feet into the Second Aquitard.

One sediment sample will be collected (prior to NSDS installation) at the same depth in which the NSDS will be installed (i.e., at a depth of
approximately O to 10 centimeters below the shoreline).

Sample Intervals

For each soil boring, at least 1 soil sample will be collected for XRF field screening and potential laboratory analyses every 2.5 feet (assuming a 5-
foot-long core).

For each soil boring, at least 1 Upper Aquifer soil sample, at least 1 First Aquitard soil sample (if encountered), at least 1 Intermediate Aquifer soil
sample, and at least 1 Second Aquitard soil sample (if encountered) will be submitted for the laboratory analyses associated with this data gap.

Field Measurements

XRF field screening for arsenic will be performed for soil borings as described in the XRF Field Screening procedures (see Appendix B).
Field screening results and lithologic observations will be used to select soil samples for laboratory analyses.

Planned Laboratory Analytes

Total Arsenic for all samples

Conventionals (pH, Iron, Aluminum, Manganese, Sulfate, Ortho-Phosphorus, Total Organic Carbon, Total Inorganic Carbon, and Sulfide) for all
samples

Sequential Extraction and Follow-on Analyses (Arsenic, Iron, Aluminum, Manganese, and Silicon) for select samples (see note below)
Arsenic Species (Arsenate, Arsenite, Monomethylarsonic Acid, and Dimethylarsinic Acid) for select samples (see note below)
Batch Adsorption Tests and Follow-on Analyses (Arsenic, pH) for select samples (see note below)
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Table 4-2D: Sampling Design for Data Gap #2D — Arsenic Plume Stability (Soil/Sediment Geochemistry)

Sampling Design Component Details
Contingent Laboratory Analytes Not Applicable
Deciding Contingent Actions Not Applicable

" A sediment sample will be collected at each location where a pore water NSDS is installed for the first water sampling event pursuant to Data
Gaps #1A and #1B (see Tables 4-1A and 4-1B).

All but two soil borings associated with this gata gap will be advanced pursuant to Data Gaps #4A and #4B. In addition to the laboratory analyses
associated with this data gap, the soil samples will be submitted for the extra laboratory analyses (e.g., TCLP metals) as necessary pursuant to
Data Gaps #4A and #4B (see Tables 4-4A and 4-4B).

Association with Other Data Gaps .

A field plan will be developed prior to mobilization to ensure sample volume, sample preparation, and sample preservation requirements can be
met for the field measurements and the laboratory analyses.

" For (1) Sequential Extraction and Follow-on Analyses and (2) Arsenic Species, laboratory analyses will be performed for all samples except those
samples collected from PTC-117, PTC-118, PTC-127, and PTC-128.

® Batch Adsorption Tests and Follow-on Analyses will only be performed for samples collected from PTC-001, PTC-002, 122+60-0-SED, 125+50-0-
SED, 120+75-ST1-SED, and 125+00-ST1-SED.

" All soil and sediment samples submitted for the laboratory analyses will be archived for potential additional analyses in the future (e.g., mineralogy
by x-ray diffraction).

Other / Miscellaneous
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Table 4-3: Sampling Design for Data Gap #3 — Wall Integrity

Sampling Design Component

Details

Current integrity of the sheet pile wall (i.e., corrosion on the sheet pile wall, condition of the wall joints, and condition of the gaps that were repaired in

Data Gap 2004)

Obiective Have a corrosion engineer inspect and measure the top portion of the sheet pile wall to evaluate the current integrity and anticipated life expectancy
! of the sheet pile wall.

Media Soil

Unique Field Procedures
(see Table 4-6)

® Excavating Test Pits to Evaluate Wall Integrity
" GPS Surveying

Planned Locations

1 Test Pit Location: Test Pit 1

Contingent Locations

2 Test Pit Locations: Test Pit 2 and Test Pit 3

Target Depths/Aquifer

To be determined based on conditions encountered in the field and the amount of soil that can be excavated without posing a safety hazard.

Sample Intervals

Not Applicable

Field Measurements

Not Applicable

Planned Laboratory Analytes

Not Applicable

Contingent Laboratory Analytes

Not Applicable

Deciding Contingent Actions

Decisions about contingent test pits will be made in the field after the planned test pit is excavated. Decisions will be based on field conditions, field
measurements, results from data gap investigation activities completed prior to initiating this data gap, and whether or not the data gap objective was
achieved with field information obtained from the planned test pit.

Association with Other Data Gaps

Not Applicable

Other / Miscellaneous

" The exact location of the sheet pile wall will be identified with metal detector, ground penetrating radar, a careful exploratory excavation, or other
suitable method prior to conducting activities associated with this data gap. The location of the sheet pile wall and the extent of the test pit(s) will
be marked and surveyed with a GPS in accordance with the procedures presented in Table 4-6.

® Each test pit will be backfilled with soil excavated from the test pit. The backfill material will be placed in appropriate lifts and compacted with the
excavator/backhoe bucket or another appropriate method.
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Table 4-4A: Sampling Design for Data Gap #4A — Feasibility of Focused Soil Excavation Alternative (Arsenic)

Sampling Design Component

Details

The locations and depths of the highest arsenic concentrations in the vicinity of the former Penite Pits. The amount of soil in the vicinity of the former

Data Gap Penite Pits that exceeds the TCLP criteria for hazardous waste. The site-specific effectiveness of ex-situ stabilization to treat potential excavated soil.
Collect arsenic soil samples in the vicinity of the former Penite Pits to (1) identify the locations and depths with the highest arsenic concentrations, (2)

Objective evaluate potential hazardous waste quantities if soil was excavated and designated for disposal, and (3) begin to evaluate the site-specific
effectiveness of ex-situ soil stabilization.

Media Soll

Unique Field Procedures
(see Table 4-6)

" Soil Sampling from Soil Borings
" XRF Field Screening
" GPS Surveying

Planned Locations

28 Soil Boring Locations: PTC-101 through PTC-128.

Contingent Locations

Not Applicable

Target Depths/Aquifer

Each soil boring will be advanced approximately 5 feet into the Second Aquitard.

Sample Intervals

" For each soil boring, at least 1 soil sample will be collected for XRF field screening and potential laboratory analyses every 2.5 feet (assuming a 5-
foot-long core).

® For each boring, at least 1 Upper Aquifer soil sample and at least 1 First Aquitard soil sample (if encountered) will be submitted for the laboratory
analyses associated with this data gap.

" Intermediate Aquifer and Second Aquitard soil samples may be submitted for the laboratory analyses associated with this data gap.

Field Measurements

" XRF field screening for arsenic will be performed as described in the XRF Field Screening procedures (see Appendix B).
" Field screening results and lithologic observations will be used to select soil samples for the laboratory analyses.

Planned Laboratory Analytes

" Total Arsenic for all samples
" TCLP Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver) for all samples
" pH for all samples

Contingent Laboratory Analytes

Not Applicable

Deciding Contingent Actions

Not Applicable

Association with Other Data Gaps

Soil samples from select borings will also be submitted for additional laboratory analyses pursuant to Data Gap #2D (see Table 4-2D).
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Table 4-4A: Sampling Design for Data Gap #4A — Feasibility of Focused Soil Excavation Alternative (Arsenic)

Sampling Design Component

Details

Other / Miscellaneous

A field plan will be developed prior to mobilization to ensure sample volume, sample preparation, and sample preservation requirements can be
met for the field measurements and laboratory analyses.

Select soil samples will be submitted to up to three ex-situ soil stabilization vendors (e.g., Premier Magnesia, Sevenson Environmental, and Free
Flow Technologies) for bench-scale treatability tests of ex-situ soil stabilization. Co-located soil borings may need to be advanced once the
sample interval is identified to obtain sufficient sample volume for the bench-scale tests. Depending on the bench-scale results, samples may be

collected to analyze arsenic soil concentrations following a grain-size analysis to start evaluating soil washing as another potential ex-situ
treatment technology to minimize potential hazardous waste volumes.

All soil samples submitted for laboratory analyses will be archived for potential additional analyses in the future.
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Table 4-4B: Sampling Design for Data Gap #4B — Feasibility of Focused Soil Excavation Alternative (pH)

Sampling Design Component

Details

Whether or not a distinct layer of elevated pH soil remains in the former Taylor Lake Area surface impoundments. Whether or not a source of

Data Gap elevated pH in the former Caustic Building and Tank Farm Area can be identified. An approximate extent of elevated pH in the former Taylor Lake
Area surface impoundments and the former Caustic Building and Tank Farm Area.
Collect pH soil data to (1) determine if a distinct layer of elevated pH soil remains in the former Taylor Lake Area surface impoundments, (2)

Objective determine if a source of elevated pH in the former Caustic Building and Tank Farm Area can be identified, and (3) confirm that any excavated soil in
these areas would be non-hazardous.

Media Soll

Unique Field Procedures
(see Table 4-6)

" Soil Sampling from Soil Borings
" XRF Field Screening
" GPS Surveying

Planned Locations

8 Soil Boring Locations: PTC-201 through PTC-208

Contingent Locations

9 Soil Boring Locations: PTC-209 through PTC-217

Target Depths/Aquifer

Each soil boring will be advanced approximately 5 feet into the First Aquitard, with the exception that the 4 select soil borings associated with Data
Gap #2D (see Table 4-2D) will be advanced approximately 5 feet into the Second Aquitard.

Sample Intervals

" For each soil boring, at least 1 soil sample will be collected for pH field screening, XRF field screening, and potential laboratory analyses every 2.5
feet (assuming a 5-foot-long core).

" For each boring, at least one Upper Aquifer soil sample will be submitted for the laboratory analyses associated with this data gap.
" First Aquitard soil samples may be submitted for the laboratory analyses associated with this data gap.

Field Measurements

" A soil pH meter (e.g., HI 99121 Direct Soil pH Meter) will be used to measure the pH of each soil sample.
" XREF field screening for arsenic will be performed as described in the XRF Field Screening procedures (see Appendix B).
" Field screening results and lithologic observations will be used to select soil samples for laboratory analyses.

Planned Laboratory Analytes

" Total Arsenic for all samples
" TCLP Metals (Arsenic, Barium, Cadmium, Chromium, Lead, Mercury, Selenium, and Silver) for all samples
" pH for all samples

Contingent Laboratory Analytes

Not Applicable

Deciding Contingent Actions

Decisions about contingent locations will be made in the field after the planned locations are completed. Decisions will be based on field conditions,
field measurements, results from data gap investigation activities completed prior to initiating this data gap, and whether or not the data gap objective
was achieved with field data obtained from the planned locations.

Association with Other Data Gaps

Soil samples from select borings will also be submitted for additional laboratory analyses pursuant to Data Gap #2D (see Table 4-2D).

Other / Miscellaneous

" A field plan will be developed prior to mobilization to ensure sample volume, sample preparation, and sample preservation requirements can be
met for the field measurements and laboratory analyses.

" All soil and sediment samples submitted for laboratory analyses will be archived for potential additional analyses in the future.
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Table 4-5: Sampling and Analysis Summary
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Field Measurement Lab
Data Gap Objective Summary # Activity Summary Summary Anallyses? Key Notes for the Field Team
1. Shoreline | Install NSDSs to collect 1A | Upper Aquifer: Install 5 NSDSs (at same N/A No Sediment samples associated with Data Gap #2D
Concentrations | representative Upper Aquifer waterway station as existing Angled will be collected while installing the Upper Aquifer
pore water, Intermediate Shoreline MWs) and Intermediate Aquifer NSDSs for the 3
Aquifer pore water, and 1B | Intermediate Aquifer: Install 3 NSDSs (co- quarter 2017 event
surface water samples at the located with PPSs) ) )
groundwater/surface water See Table 4-6 for NSDS installation procedures
interface. 1C | Surface Water: Install 3 NSDSs (adjacent See Figure 4-1D for the spatial relationship of
to Intermediate Aquifer PPSs and NSDSs) existing and proposed shoreline sample locations
Sampling and analyses of Upper Aquifer,
Intermediate Aquifer, and surface water NSDSs
will be pursuant to Data Gaps #2A and #2B
2. Arsenic Conduct two groundwater, 2A | Upper Aquifer: Collect 77 primary water = Static water levels | Yes, water Samples collected during the 3" quarter 2017
Plume Stability | pore water, and surface water samples in a 3" quarter 2017 event, and - analyses per event will be analyzed for all analytes while
sampling events in order to collect 47 water samples in a 1% quarter " pH, conductivity, | Taples 4-2A, samples collected during the 1% quarter 2018
help evaluate plume stability in 2018 event L?mp'lerazure, 4-2B, 4-2C, event will be analyzed for select analytes
accordance with applicable : - : Issolved oxygen, | and 4-7
guidance. PP 2B | Intermediate Aquifer: Collect 65 primary oxidation reduction Some analyses (e.g., arsenic) will be performed
water samples in a 3~ quarter 2017 event, potential, and by ARI or Brooks depending on the sample
and collect 46 water samples in a 1 turbidity location (see Footnote 1 on Table 4-7)
quarter 2018 event . .
- - ® Total iron, ferrous Other analyses (e.g., VOCs) will be performed by
2C | Deep Aquifer: Collect 18 primary water iron, sulfate, and ARI regardless of sample location (see Table 4-7)
samples in a 3" quarter 2017 event sulfide ) )
All water analyses will be on the dissolved
fraction (i.e., filtered), with the following
exceptions:
o0 Metal COPCs will be analyzed for both total
and dissolved
o VOCs will be analyzed for total
Collect soil and sediment 2D XRF (arsenic) to help | Yes, soil and

geochemical data in order to
help evaluate plume stability in
accordance with applicable
guidance.

® Add additional analyses to soil samples
collected from 8 select soil borings
advanced per Data Gap #4A

® Add additional analyses to soil samples
collected from 4 select soil borings
advanced per Data Gap #4B

® Collect 8 sediment samples when the
NSDSs are installed per Data Gaps #1A
and #1B

" Collect soil samples from 2 soil borings
advanced per this data gap

select sample
intervals for lab
analyses

sediment
analyses per
Tables 4-2D
and 4-8

Each soil boring associated with this data gap will
be advanced approximately 5 feet into the
Second Aquitard

See Table 4-2D for sample interval expectations

Sample containers for some of the analyses will
require special anoxic preservation methods (see
Tables 4-6 and 4-8)

A field plan will be developed prior to mobilization
to ensure sample volume, sample preparation,
and sample preservation requirements can be
met for the field measurements and lab analyses

Some analyses (e.g., batch adsorption) will only
be performed in select samples

Some analyses will be performed by ARI and
some analyses will be performed by Brooks
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Table 4-5: Sampling and Analysis Summary
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Field Measurement Lab
Data Gap Objective Summary # Activity Summary Summary Anallyses? Key Notes for the Field Team
3. Wall Integrity | Have a corrosion engineer 3 | = Excavate 1 test pit for a corrosion No No Implement appropriate health and safety
inspect and measure the top engineer to visually inspect the wall and measures to address potential excavation
port||ontoft:‘he SheettP"? Wa't” to measure wall thickness and soil hazards
evaluate the current integri i i
and anticipated life expegtaﬁcy electrical re5|s-t.ance as n.ecessary _ The corrosion engineer will evaluate corrosion on
of the sheet pile wall. ® Excavate additional contingent test pits the wall, the condition of the wall joints, and the
for additional visual inspections and condition of the patched gap in the wall
measurements as necessary
4. Feasibility of | Collect arsenic soil samples in | 4A | Collect soil samples from 28 soil borings XREF (arsenic) to help | Yes, soil Each soil boring will be advanced approximately
Focused Soil | the vicinity of the former Penite select sample analyses per 5 feet into the Second Aquitard
Excavation Pits to (1) identify the locations intervals for lab Tables 4-4A . .
Alternative | and depths with the highest analyses and 4-8 See Table 4-4A for sample interval expectations
arsenic concentrations, (2) Soil samples from select borings will also be
evaluate potential hazardous submitted for additional laboratory analyses
waste quantities if soil was pursuant to Data Gap #2D, and the sample
excavated and designated for containers for some of the Data Gap #2D
disposal, and (3) begin to analyses will require special anoxic preservation
evaluate the site-specific methods
effectiveness of ex-situ soil . I
stabilization. A[I analyses associated with just Data Gap #4A
will be performed by ARI
Select soil samples will also be submitted to ex-
situ soil stabilization vendors for bench-scale
treatability tests of ex-situ soil stabilization (see
Table 4-4A)
Collect pH soil data to M 4B | = Collect soil samples from 8 soil borings | ® pH meter to help | Yes, soil Each soil boring will be advanced approximately
dleterTlge II-fI a d_:St'”Ct layer (t)rfm = Collect soil samples from 9 contingent select sample _?_”f)'lyse: zgr 5 feet into the First Aquitard, with the exception
elevated pH soll remains in the L intervals for lab aples 4- that the 4 select soil borings associated with Data
former Taylor Lake Area soil borings as necessary and 4-8 9

surface impoundments, (2)
determine if a source of
elevated pH in the former
Caustic Building and Tank
Farm Area can be identified,
and (3) confirm that any
excavated soil in these areas
would be non-hazardous.

analyses and the
potential need for
contingent borings

" XREF (arsenic) to
help select sample
intervals for lab
analyses and the
potential need for
contingent borings

Gap #2D will be advanced approximately 5 feet
into the Second Aquitard

See Table 4-4B for sample interval expectations

Soil samples from select borings will also be
submitted for additional laboratory analyses
pursuant to Data Gap #2D, and the sample
containers for some of the Data Gap #2D
analyses will require special anoxic preservation
methods

All analyses associated with just Data Gap #4B
will be performed by ARI
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Table 4-6: Field Investigation Procedures
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Procedure

Procedure
Included in
Previously
Approved Site
SAP (DOF 2012)?

Procedure Description

Pore Water Sampling with
NSDSs

No

Consistent with established procedures (USGS 2002, 2005; Peijnenburg et al 2013; GSI 2016), pore water sampling with NSDSs wiill
be conducted as described herein. Each NSDS, which consists of (1) a clean polyethylene sample jar with a threaded rim, (2)
deoxygenated, deionized water, (3) a 120 to 250 micron nylon screen mesh, and (4) a threaded jar ring, will be prepared prior to
deployment. The deionized water will be deoxygenated with nitrogen, argon, or helium gas. Following deoxygenation, the nylon
screen mesh will be placed over the mouth of the jar and secured in place by the jar ring. To deploy each NSDS, a small trench will
be carefully dug at the target location with a non-metal hand trowel or equivalent in order to minimize disturbed sediment. The NSDS
will be placed in the small trench as close as practical to the surface water interface, targeting approximately 0 to 10 centimeters of
embedment below the mudline. Since multiple NSDSs will be necessary at each sample location to provide the required volume of
water for field measurements (i.e., pH, conductivity, temperature, dissolved oxygen, oxidation reduction potential, and turbidity, total
iron, ferrous iron, sulfate, and sulfide) and laboratory analyses (see Table 4-7), multiple NSDSs will be placed adjacent to each other
(at the same elevation), with the mesh sides of the NSDSs facing the Site. The NSDSs will be covered with native sediment and
marked with flags or equivalent to assist in retrieval of NSDSs. The NSDSs will be allowed to equilibrate for a minimum of two weeks
prior to retrieval. Following retrieval, water samples will be collected from the NSDSs using either (1) a disposable syringe and
hypodermic needle, or (2) a peristaltic pump equipped with a 0.45-micron filter. Intermediate Aquifer NSDSs will be installed and
retrieved by divers. Samples for total and dissolved analyses should be collected from the same NSDS jar to the extent practicable.

GPS Surveying

No

The locations of all new sample locations, with the exception of new sample locations collected by divers, will be collected with a
Trimble GeoXH or similar GPS unit. The GPS accuracy will be within +/- one meter.

Surface Water Sampling with
NSDSs

No

NSDSs for surface water sampling will prepared prior to deployment in the same manner described above for pore water NSDSs.
NSDSs for surface water sampling will be deployed by divers by securing the necessary number of NSDSs in a plastic-coated, wire
mesh mussel cage. NSDSs will be secured to the mussel cage with heavy duty mesh bags and plastic cable ties or equivalent. As
with pore water sampling with NSDSs, multiple NSDSs will be necessary at each sample location to provide the required volume of
water for field measurements and laboratory analyses. The mesh sides of the NSDSs will be placed facing the Site. The mussel
cage will be secured to the shoreline with a screw anchor or equivalent, and the mussel cage will be marked with flags or equivalent
to assist in retrieval of NSDSs. The equilibrium time and sample collection procedures will be the same as described above for pore
water NSDSs.

Pore Water Sampling with PPSs

Yes

See Appendix B of this Work Plan

Measuring Water Levels in MWs

Yes

See Appendix B of this Work Plan

Groundwater Sampling from
MWs and Angled Shoreline
MWs (Seep Samplers)

Yes

See Appendix B of this Work Plan

Soil Sampling from Soil Borings

No

Soil borings will be advanced by a licensed driller using a direct-push, hollow stem auger, sonic, or similar rig. Soil samples will be
collected from soil borings using a split-spoon sampler, dual tube sampler, or similar. See the applicable sampling design tables
(i.e., Tables 4-2D, 4-4A, and 4-4B) for details regarding the target drilling depths, sample intervals, field measurements, and other
soil sampling-related details. The soil lithology will be described in the field in general accordance with American Society for Testing
and Materials D2488. The presence of stains, coatings, or other indications of potential contamination will be noted. Co-located soil
borings may need to be advanced for select locations to obtain sufficient sample volume. Water will be decanted from the sample to
the extent practicable. Particles larger than approximately Y4-inch will be removed from the containerized sample (this will be
performed by the lab if the sample has an anoxic preservation requirement; otherwise it will be performed in the field).

XRF Field Screening

No

See Appendix C of this Work Plan

Sediment Sampling

Yes

See Appendix B of this Work Plan
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Table 4-6: Field Investigation Procedures
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Procedure
Included in
Previously
Approved Site
Procedure SAP (DOF 2012)? Procedure Description
Consistent with the concepts in Mineral Preservation of Solid Samples Collected from Anoxic Subsurface Environments (USEPA
2006), field preservation for sample containers requiring anoxic preservation will be conducted to the extent practicable in order to
Anoxic Soil/Sediment Sample minimize oxidation of metals in soil and sediment samples. The field procedure includes the following steps: (1) capping both ends
. P No of the soil sample interval, (2) placing the sample interval in a Mylar bag (e.g., Mitsubishi Chemical), (3) adding oxygen-absorbing

Preservation ; S . .
packets to the Mylar bag, (4) purging the Mylar bag with nitrogen, helium, or argon gas, (5) manually expressing as much gas as
possible from the Mylar bag, (6) sealing the Mylar bag with a portable heat sealer, (7) placing the sealed Mylar bag in a re-sealable
plastic bag, (8) manually expressing as much air as possible from the plastic bag, and (9) storing the sample in a cooler with dry ice.
A trained operator will excavate each test pit with an excavator or backhoe. An amendment to the existing Health and Safety Plan
and/or a Job Hazard Analysis will be prepared as necessary to address potential hazards associated with excavating and potentially

Excavating Test Pits to Evaluate N entering test pits (e.g., excavation caving). If the excavation needs to extend deeper than five feet, slope stability measures will be

. o ) - ! . S . . .

Wall Integrity taken (e.g., benching, shoring). A corrosion engineer will visually inspect the sheet pile wall to evaluate corrosion on the wall, the
condition of the wall joints, and the condition of the patched gap in the wall. In addition, the corrosion engineer will measure wall
thickness (e.g., ultrasonic gauge) and soil electrical resistance as necessary.

Equipment Decontamination Yes See Appendix B of this Work Plan

Investigation-Derived Waste Yes See Appendix B of this Work Plan

Sample Identification Schema No See Appendix D of this Work Plan

Sample Handling and Shipment

and Chain-of-Custody Yes See Appendix B of this Work Plan

Documentation

Field Recordkeeping Yes See Appendix B of this Work Plan

Health and Safety Plan Yes See Appendix B of this Work Plan

FS Data Gap Investigation Work Plan
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Table 4-7: Analytical Methods, Containers, Preservation, and Holding Times for Water Samples

=

P 1o M E B B

Species

Monomethylarsonic Acid

Dimethylarsinic Acid

(IC-ICP-MS)

containing dry ice), minimize contact with air, minimize
headspace, store in dark, cool to < 4°C +/- 2°C

Extraction | Analysis
Holding Holding
Sample Container Time Time

Category Analyte Lab Analytical Method Expectations Preservation and Storage Requirements (days) (days)

Arsenic USEPA 1638 Mod (ICP-

QQQ-Ms)® o . , o
Cool to £4°C +/- 2°C, HNO; in lab to pH < 2 within 14
One 125 mL HDPE . N/A 180

f"pger 5ro0ke | USEPA 1640 Mod (column netesm days of collection

N('aak I chelation)®
Dissolved and — Cool to < 4°C +/- 2°C, BrCl in Iab within 28 days of
Total Metal Mercury USEPA 1631E® One 125 mL FLPE ootto= C’o”;mi:)”n ab within 26 days o N/A 90
COPCs

Arsenic

Copper USEPA SW846-6020A"

Lead ARI® One 500 mL HDPE Pre-preserved with HNO3, cool to < 4°C +/- 2°C N/A 180

Nickel

Mercury USEPA SW846-7470AY

PCE
\VOC COPCs TCE ARI USEPA swa46-8260c | WO 40 ML glass VOA vials Pre-preserved with HCI, cool to < 4°C +/- 2°C N/A 14

VC with Teflon septa lids

Chloroform

Arsenate Pre-preserved with EDTA, collect samples in carbon
Dissolved Arsenic |Arsenite Brooks Brooks SOP #BAL-4100 Two 6 mL Vacutainers dioxide atmosphere (created in an open-top cooler N/A o8
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Table 4-7: Analytical Methods, Containers, Preservation, and Holding Times for Water Samples
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Extraction | Analysis
Holding Holding
Sample Container Time Time
Category Analyte Lab Analytical Method Expectations Preservation and Storage Requirements (days) (days)
Iron
Aluminum
Calcium
m:ﬁggi:sn; Brooks®|  USEPA 1638 Mod™ In sargce);(c):r;taalrr]\;l;/zzsmetal Same as metal COPC analyses N/A 180
Potassium
Silicon
Sodium
Iron
Aluminum
Calcium
mﬁgzz':;; ARI® | UsEPA swass-so10c® | " Sagg;gztz'r?:&zzsmma' Same as metal COPC analyses N/A 180
Dissolved Potassium
Conventionals® S|I|c.0n
Sodium
Sulfate N/A 28
Ortho-Phosphorus N/A 28
Bromide N/A 28
Chloride ARI USEPA 300.0 One 500 mL HDPE Cool to £4°C +/-2°C N/A 28
Fluoride N/A 28
Nitrate N/A 2
Nitrite N/A 2
Alkalinity as Carbonate N o o
— - ARI USEPA 2320 One 500mL HDPE Minimize headspace, cool to < 4°C +/- 2°C N/A 14
Alkalinity as Bicarbonate
Total Dissolved Solids ARI SM 2540 C/USEPA 160.1 One 500mL HDPE Cool to £4°C +/-2°C N/A 7
If field-filtered: Pre-preserved with H2SO4, cool to <
Dissolved Organic Carbon |  ARI SM 5310 B One 250 mL amber glass p4°c +-2°C NIA 28
bottle with teflon-lined cap - -
If will be lab-filtered: Cool to < 4°C +/- 2°C N/A 2
Notes:

BrCl: Bromine monochloride, EDTA: Ethylenediamine tetraacetic acid, FLPE: Fluorinated polyethylene, H2SO4: Sulfuric acid, HCI: Hydrochloric acid, HDPE: High density polyethylene, HNOj3: Nitric acid, IC: lon chromatograph, ICP:
Inductively coupled plasma, MS: Mass spectrometry, N/A: Not applicable, QQQ: Triple quadrupole, SM: Standard Method, SOP: Standard Operating Procedure, VOA: Volatile organic analysis
(1)Samples collected for metals/cation analyses will be analyzed by different labs, depending on the potential for and significance of saline interferences at a given sampling location. The following sampling locations will be analyzed by
Brooks: all 3 Surface Water NSDS locations, all 8 Pore Water NSDS locations, all 7 PPS locations, all 6 Angled Shoreline MW locations, 12 Upper Aquifer MW's (121+80-1, 122+60-1, 124+00-1, 125+50-1, 126+90-1, 128+30-1,
129+65-1, 131+00-1, 3A3-1R, 3A7-1R, 4B4-1, and 5B1-1R), 14 Intermediate Aquifer MWs (120+75-2, 121+80-2, 122+60-2, 124+00-2, 125+50-2, 126+90-2, 128+30-2, 129+65-2, 131+00-2, 3A2-2R, 3A6-2R, 4B4-2, 5B1-2R, and MW-
A2-2) and 10 Deep Aquifer MWs (122+60-3, 124+00-3, 125+50-3, 126+90-3, 128+30-3, 129+65-3, 131+00-3, 3A1-3R, 4B2-3, and 5B1-3R). The remaining samples will be analyzed by ARI.
@Field measurements of pH, conductivity, temperature, dissolved oxygen, oxidation reduction potential, turbidity, total iron, ferrous iron, sulfate, and sulfide will be obtained at each sampling location (see Tables 4-2A through 4-2C).
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Table 4-8: Analytical Methods, Containers, Preservation, and Holding Times for Soil and Sediment Samples

Extraction Analysis
Sample Container Preservation and Storage | Holding Time Holding Time
Category Analyte Lab Analytical Method Expectations Requirements (days) (days)
USEPA SW846-3050B
Total Arsenic Arsenic ARI followed by USEPA SW846- One 16 oz. amber glass Cool to £4°C +/- 2°C N/A 180
6010C
Arsenic
Barium
Cadmium
Chromium USEPA SW846-1311 followed In same container as total Same as total arsenic
TCLP Metals ARI by USEPA SW846- . . . N/A 180
Lead 6010C/7470A arsenic analysis analysis
Mercury
Selenium
Silver
pH USEPA SW846-9045 N/A 7
Iron USEPA SW846-3050B
Aluminum followed by USEPA SW846- N/A 180
Manganese 6010C In same container as total Same as total arsenic
Sulfate Water extraction followed by arsenic analysis analysis
N/A 14
Conventionals Ortho-Phosphorus ARI USEPA 300.0
Total Organlc' Carbon USEPA SW846-9060A Mod N/A 28
Total Inorganic Carbon N/A 28
ZnAc with instructions
Sulfide SM 4500-S2(PSEP) One 2 oz. glass jar provided by lab on how to N/A 7
preserve in field

FS Data Gap Investigation Work Plan
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Table 4-8: Analytical Methods, Containers, Preservation, and Holding Times for Soil and Sediment Samples

Extraction Analysis
Sample Container Preservation and Storage | Holding Time Holding Time
Category Analyte Lab Analytical Method Expectations Requirements (days) (days)
. Arsenic

Sequential I . )
Extraction and ron : Sequential Extraction
Follow-on Aluminum Brooks | followed by USEPA SW846- N/A 365
Analyses(z) I\/I.a.nganese 6020 Mod (ICP-QQQ-MS)

Silicon Mylar bag collected with

Arsenate Brooks SOPs #BAL-4100, anoxic field procedures

Arsenite BAL-4111, and BAL-4112 described in Table 4-6 and Anoxic preservation®
[Arsenic Species - - Brooks (phosphoric acid and minimum sample volume of N/A 365

Monomethylarsonic Acid phosphate extractions approximately 8 oz.

Dimethylarsinic Acid followed by IC-ICP-MS)
Batch Adsomption | rsenic USEPA SW846-602304M0d A 365
Tests and Follow-on Brooks (ICP-QQQ-Ms)®*
Analyses®” pH USEPA 150.1¢ N/A 1
Notes:

N/A: Not applicable, IC: lon chromatograph, ICP: Inductively coupled plasma, MS: Mass spectrometry, QQQ: Triple quadrupole, SM: Standard Method, SOP: Standard Operating Procedure, ZnAc: Zinc acetate

Msee Table 4-6 for field procedures for anoxic preservation with these analyses that are sensitive to oxidation. Lab anoxic preservation procedures will include (1) storing samples at a minimum of -15 degrees Celsius, (2)
deoxygenating deionized water being used with nitrogen, helium, or argon, and (3) processing of solids in an anaerobic glove box.

(Z)Sequential extraction will be in accordance with BAL standard procedures using a modified version of the Wenzel et al 2001 methodology. The five sequential extraction steps will be (1) NH4H2PO4, (2) NH20H*HCI, (3)
NH4+-oxalate, (4) HNO3/H202, and (5) HCI/HF/HNO;. Each analyte in this category will be analyzed after each extraction step.

©The batch adsorption tests will be conducted using the same methodology presented in Attachment 2A of the April 2016 Draft Sampling and Analysis Plan for the Parcel 15 (Portac) Site (GSI Water Solutions, Inc. 2016),
which was developed based on Batch Type Procedures for Estimating Soil Adsorption of Chemicals (USEPA 1992), with the following minor exceptions: (1) the follow-on analyses are described in this table, (2) an
equilibrium time of 168 hours will be used instead of the 120 hour equilibrium time, (3) only 40 mL of unimpacted groundwater will be necessary for each test, and (4) Steps 8.5.9 and 8.5.10 of the soil:solution procedure will
be switched. Each analyte in this category will be analyzed for each of the four soil:solution ratios.

®The unimpacted groundwater for use in the batch adsorption tests will be collected from MWs 711-1 and/or 713-2. Approximately 4 liters of unimpacted groundwater will be collected using standard low-flow sampling
procedures and will be field filtered. In order to minimize oxidation of this unimpacted groundwater, the sample containers will be collected using the preservation and storage requirements for arsenic species samples in
Table 4-7.
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Table 4-9: Investigation Roles and Responsibilities

P 1o M E E R
TREMMALAAIFS CORFARATIAN

Role Name Contact Information Key Investigation Responsibilities

Key Oversight Personnel
Port Program Manager |Rob Healy |rhealy@portoftacoma.com Provide overall technical direction

253-428-8643 (O) Participate in FS data gap investigation process
Ecology Site Manager | Mohsen mkou461@ecy.wa.gov Review and approve Work Plan

Kourehdar | 360-407-6256 (O) Field oversight as necessary

Ecology Unit Andy Smith | ansm461@ecy.wa.gov Participate in FS data gap investigation process
Supervisor 360-407-6316 (O)

Key Implementation Personnel

Port Project Manager Scott shooton@portoftacoma.com Communicate and coordinate with Ecology
Hooton 253-383-9428 (O) Communicate and coordinate within Port
Manage team performance, budget, and schedule
DOF Project Manager | Paul pfuglevand@dofnw.com Manage all contracts
Fuglevand | 425-827-4588 (O)
206-660-3079 (C)
PIONEER Project Troy busseyt@uspioneer.com Prepare Work Plan
Manager Bussey 360-570-1700 (O) Communicate and coordinate with Port Project and Program Managers
360-810-0640 (C) Coordinate and provide guidance to On-Site Field Project Manager
Prepare data gap evaluation report(s) as necessary
On-Site Field Project Dave dcooper@dofnw.com Complete pre-mobilization coordination activities in consultation with the
Manager (DOF) Cooper 425-827-4588 (O) PIONEER Project Manager

206-660-3466 (C)

Supervise and overall administration of all Site field operations
Prepare technical memo(s) documenting field implementation

Site Health and Safety
Officer

Steve Frost

stephenfrost18@hotmail.com
206-214-8990 (O and C)

Ensure appropriate implementation of Health and Safety Plan

Field Technical Staff
(DOF)

To be determined

Conduct variety of field implementation tasks

XRF Field Screening Stacy munsons@uspioneer.com Conduct XRF field screening

and GPS Surveying Munson 360-570-1700 (O) Conduct GPS surveying

(PIONEER) 206-579-4707 (C)

Field Corrosion Jack Tinnea | jackt@tinnea.net or Inspect sheet pile wall pursuant to Data Gap #3
Engineer (Tinnea & or Ryan rtinnea@tinnea.net

Associates) Tinnea 206-328-7872 (O)

Divers (Ballard Marine | Adam Litt adam.litt@ballardmc.com Install NSDSs pursuant to Data Gap #1B

Construction)

360-695-5163 (O)
360-518-4864 (C)

Collect sediment samples pursuant to Data Gap #2D
Collect pore water samples pursuant to Data Gap #2B

Licensed Diriller

To be determined

Advance soil borings pursuant to Data Gaps #2D, #4A, and #4B

Excavation Contractor

To be determined

Excavate test pit(s) pursuant to Data Gap #3

Primary Laboratory Amanda amandav@arilabs.com Review laboratory content in this Work Plan

(ARI) Volgardsen | 206-695-6220 (O) Perform some of the analyses associated with Data Gaps #2A through #2D
Analyze soil samples associated with Data Gaps #4A and #4B
Perform associated laboratory quality control

Specialty Laboratory Elizabeth Elizabeth@brooksapplied.com Review laboratory content in this Work Plan

(Brooks) Madonick | 206-632-6206 (O) Perform some of the analyses associated with Data Gaps #2A through #2D
Perform associated laboratory quality control

Data Quality Validator | James jjimcateer@msn.com Perform independent data quality validation for all laboratory data

(QA/QC Solutions) McAteer 503-763-6948

FS Data Gap Investigation Work Plan
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Table 4-9: Investigation Roles and Responsibilities

P 1o M E E R
TREMMALAAIFS CORFARATIAN

Role Name Contact Information Key Investigation Responsibilities
Database Manager Troy Sykes | sykest@uspioneer.com Input laboratory electronic data deliverables and data quality review
(PIONEER) 360-570-1700 (O) qualifiers into project database

Load data into Ecology’s Environmental Information Management database

Other Key Project Team Members

Investigation Matt Dalton | mdalton@dofnw.com Provide information and context for previously-approved field investigation
Procedures Support 206-498-6616 (O and (C) procedures as necessary

(DOF)

Data Management and | Chris waldronc@uspioneer.com Provide data management support as necessary

Risk Assessment Waldron 360-570-1700 (O) Provide risk assessment support as necessary

Support (PIONEER)

Groundwater Modeling | Joel joel@ketawaters.com Provide groundwater modeling support as necessary

Lead (Keta Waters) Massmann | 206-236-6225 (O)

Geochemistry Support | Rebecca rbneum@uw.edu Review geochemistry content in this Work Plan

(University of Neumann

Washington)

206-221-2298 (O)

Help evaluate geochemistry data
Provide geochemistry support as necessary

FS Data Gap Investigation Work Plan
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Table 5-1: Field Quality Control Sample Requirements

"Field Quality Control Sample Frequency Expectation®
"Field Duplicate One sample per 20 samples per matrix
"MS/MSD One sample per 20 samples per matrix

Equipment Rinsate Blank One sample per 20 samples per matrix per equipment type

VOA Trip Blank One sample for each cooler that contains samples for VOC analyses

Cooler Temperature Blank One sample per cooler

Notes:

MS/MSD: Matrix spike/matrix spike duplicate, VOA: Volatile organic analysis
DField quality control samples will not be collected for soil/sediment analyses associated with (1) sequential extraction and follow-on analyses, (2) arsenic species, and (3) batch adsorption tests and follow-on analyses.
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Table 5-2: Laboratory Control Limits for Water Samples

=
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LCS MS/MSD Surrogates
Category Analyte Lab Analytical Method % Recovery % Recovery RPD % % Recovery
Arsenic USEPA 1638 Mod (ICP-QQQ-MS)® 75-125 70-130 20 N/A
Copper Brooks® 70-130 70-130 30 N/A
Lead rOOS™ 1 USEPA 1640 Mod (column chelation)® 70-130 70-130 30 N/A
bissolved and Total Nickel 70-130 70-130 30 N/A
ISSsolved an otal
1) - -
Metal COPCs Mercu_ry USEPA 1631E 80-120 71-125 24 N/A
Arsenic 80-120 75-125 20 N/A
Copper USEPA SW846.6020A% 80-120 75-125 20 N/A
Lead ARIY i 80-120 75-125 20 N/A
Nickel 80-120 75-125 20 N/A
Mercury USEPA SW846-7470AY 80-120 75-125 20 N/A
PCE 80-120 80-120 30
VOC COPCs TCE ARI USEPA SW846-8260C 80-120 80.120 20 80-129
VC 66-133 66-133 30
Chloroform 80-122 80-122 30
Arsenate 75-125 75-125 25 N/A
Dlssqlved Arsenic  |Arsenite . : Brooks Brooks SOP #BAL-4100 (IC-ICP-MS) 75-125 75-125 25 N/A
Species Monomethylarsonic Acid 75-125 75-125 25 N/A
Dimethylarsinic Acid 75-125 75-125 25 N/A

FS Data Gap Investigation Work Plan
Page 1 of 2



Table 5-2: Laboratory Control Limits for Water Samples
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LCS MS/MSD Surrogates
Category Analyte Lab Analytical Method % Recovery % Recovery RPD % % Recovery
Iron 70-130 70-130 30 N/A
Aluminum 70-130 70-130 30 N/A
Calcium 70-130 70-130 30 N/A
Magnesium Brooks® USEPA 1638 Mod® 70-130 70-130 30 N/A
Manganese rooks ° 70-130 70-130 30 N/A
Potassium 70-130 70-130 30 N/A
Silicon 70-130 70-130 30 N/A
Sodium 70-130 70-130 30 N/A
Iron 80-120 75-125 20 N/A
Aluminum 80-120 75-125 20 N/A
Calcium 80-120 75-125 20 N/A
Magnesium ARID USEPA SW846-6010c® 80-120 75-125 20 N/A
Dissolved Manganese 80-120 75-125 20 N/A
Conventionals Potassium 80-120 75-125 20 N/A
Silicon 80-120 75-125 20 N/A
Sodium 80-120 75-125 20 N/A
Sulfate 75-125 75-125 20 N/A
Ortho-Phosphorus 75-125 75-125 20 N/A
Bromide 75-125 75-125 20 N/A
Chloride ARI USEPA 300.0 75-125 75-125 20 N/A
Fluoride 75-125 75-125 20 N/A
Nitrate 75-125 75-125 20 N/A
Nitrite 75-125 75-125 20 N/A
Alkal!n!ty as Cgrbonate ARI USEPA 2320 N/A N/A 20 N/A
Alkalinity as Bicarbonate N/A N/A 20 N/A
Total Dissolved Solids ARI SM 2540 C/USEPA 160.1 90-110 N/A 20 N/A
Dissolved Organic Carbon ARI SM 5310 B 90-110 75-125 20 N/A
Notes:

IC: lon chromatograph, ICP: Inductively coupled plasma, LCS: Laboratory control sample, MS: Mass spectrometry, MS/MSD: Matrix spike/matrix spike duplicate, N/A: Not applicable, QQQ: Triple quadrupole, RPD: Relative percent
difference, SM: Standard Method, SOP: Standard Operating Procedure

Msee Table 4-7 for which lab wil analyze which samples.

@control limits are 80-120% for dibromofluoromethane, toluene-d8, 4-bromofluorobenzene, and 1,2-dichlorobenzene-d4, and 80-129% for 1,2-dichloroethane-d4.
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Table 5-3: Laboratory Control Limits for Soil and Sediment Samples
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LCS MS/MSD Surrogates
Category Analyte Lab Analytical Method % Recovery % Recovery RPD % % Recovery
. . USEPA SW846-3050B followed by
Total Arsenic Arsenic ARI USEPA SW846-6010C 80-120 75-125 20 N/A
Arsenic 80-120 75-125 20 N/A
Barium 80-120 75-125 20 N/A
Cadmium 80-120 75-125 20 N/A
Chromium USEPA SW846-1311 followed by USEPA 80-120 75-125 20 N/A
TCLP Metals ARI
Lead SW846-6010C/7470A 80-120 75-125 20 N/A
Mercury 80-120 75-125 20 N/A
Selenium 80-120 75-125 20 N/A
Silver 80-120 75-125 20 N/A
pH USEPA SW846-9045 N/A N/A 20 N/A
lron USEPA SW846-3050B followed by 80-120 75125 20 /A
Aluminum USEPA SW846-6010C 80-120 75-125 20 N/A
Manganese 80-120 75-125 20 N/A
Conventionals Sulfate ARI Water extraction followed by 90-110 75-125 20 N/A
Ortho-Phosphorus USEPA 300.0 75-125 75-125 20 N/A
Total Organlc- Carbon USEPA SW846-9060A Mod 90-110 75-125 20 N/A
Total Inorganic Carbon 90-110 75-125 20 N/A
Sulfide SM 4500-S2(PSEP) 75-125 75-125 20 N/A
Arsenic N/A®D N/AD N/AY N/A
i Iron @ @ @ N/A
Sequentlal - Sequential Extraction followed by USEPA /A T /A T /A T
Extraction and Aluminum Brooks N/AW N/AW N/AD N/A
SW846-6020 Mod (ICP-QQQ-MS)
Follow-on Analyses [Manganese N/AD N/AD N/A® N/A
Silicon N/AD N/A® N/AD N/A
Arsenate Brooks SOPs #BAL-4100, BAL-4111, and 75-125 75-125 25 N/A
. . Arsenite BAL-4112 (phosphoric acid and 75-125 75-125 25 N/A
Arsenic Species - - Brooks .
Monomethylarsonic Acid phosphate extractions followed by IC-ICP- 75-125 75-125 25 N/A
Dimethylarsinic Acid MS) 75-125 75-125 25 N/A
Batch Adsorption .
Tests and Follow-on Arsenic Brooks USEPA SW846-6020 Mod (ICP-QQQ-MS) 75-125 70-130 30 N/A
Analyses pH USEPA 150.1 N/A N/A N/A N/A

Notes:

IC: lon chromatograph, ICP: Inductively coupled plasma, LCS: Laboratory control sample, MS: Mass spectrometry, MS/MSD: Matrix spike/matrix spike duplicate, N/A: Not applicable, QQQ: Triple quadrupole, RPD: Relative percent
difference, SM: Standard Method, SOP: Standard Operating Procedure
(1)Typical laboratory control limits are not applicable due to the nature of sequential extraction. However, other QC measures (e.g., method duplicates, post spikes) are implemented as appropriate.
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Table 5-4: Target Reporting Limits for Water Samples
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Target
Reporting Rl Screening
Limit® Level®
Category Analyte Lab Analytical Method (ug/L) (ug/L)
Arsenic USEPA 1638 Mod (ICP-QQQ-MS)™® 2 5.0
Copper o) 0.5 2.4
Lead Brooks USEPA 1640 Mod (column chelation)® 0.1 8.1
. Nickel 1.4 8.2
EA';Sa‘?"ngaé‘: Total Mercury USEPA 1631E® 0.0004 0.025
Arsenic 0.5 5.0
S USEPA SW846-6020A" 0 22
Lead ARI® i 0.1 8.1
Nickel 0.5 8.2
Mercury USEPA SW846-7470A% 0.1 0.025
PCE 0.2 3.3
\VOC COPCs TCE ARI USEPA SW846-8260C 0.2 4.2
vC 0.2 2.4
Chloroform 0.2 12
Arsenate 1 N/AY
Dissolved Arsenic | Arsenite — Brooks Brooks SOP #BAL-4100 (IC-ICP-MS) S NIAS
Species Monomethylarsonic Acid 1.2 N/AY
Dimethylarsinic Acid 25 N/AW
Iron 50 N/AY
Aluminum 200 N/A®
Calcium 700 N/A®
Magnesium Brooks®” USEPA 1638 Mod® st A
Manganese 50 N/AW
Potassium 500 N/AY
Silicon 5000 N/A®
Sodium 500 N/A®
Iron 50 N/A®
Aluminum 50 N/AY
Calcium 50 N/AY
Magnesium ARI®) USEPA SW846-6010C® = A
_ Manganese 1.0 N/AW
Dissolved Potassium 500 N/AW
Conventionals
Silicon 60 N/AW
Sodium 500 N/A®
Sulfate 100 N/A®
Ortho-Phosphorus 100 N/A®
Bromide 100 N/A®
Chloride ARI USEPA 300.0 100 N/A®
Fluoride 100 N/A®
Nitrate 100 N/A®
Nitrite 100 N/A®
Alkal!n!ty as Cgrbonate AR| USEPA 2320 1000 N/A®
Alkalinity as Bicarbonate 1000 N/A®
Total Dissolved Solids ARI SM 2540 C/USEPA 160.1 5000 N/A@
Dissolved Organic Carbon ARI SM 5310 B 500 N/A®
Notes:

IC: lon chromatograph, ICP: Inductively coupled plasma, MS: Mass spectrometry, N/A: Not applicable, QQQ: Triple quadrupole, SM: Standard Method, SOP: Standard

Operating Procedure

Msee Table 4-7 for which lab wil analyze which samples.

@ may not be possible to achieve these reporting limits in all samples (e.g., samples requiring extra dilution beyond the target dilution, interferences).

®These values are the most stringent screening levels included in the Ecology-approved RI Report. Cleanup levels will be developed pursuant to the FS. The screening
levels do not account for potential cleanup level adjustments that may be necessary during the FS (e.g., updated toxicity values, natural background adjustments, site-specific

risk evaluations).

@These analytes are being collected for geochemical purposes. These analytes are not COPCs, and do not have associated RI screening levels.
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Table 5-5: Target Reporting Limits for Soil and Sediment Samples
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Applicable
Target Reporting | Regulatory Criteria
Category Analyte Lab Analytical Method Limit® (mgrkg)®
Total Arsenic Arsenic ARI USEPS SSE\ApIizlg\_,?,gi%igollgg ed by 5 mg/kg 88 mg/kg / 57 mg/kg
Arsenic 0.25 mg/L 5.0 mg/L
Barium 0.015 mg/L 100 mg/L
Cadmium 0.01 mg/L 1.0 mg/L
Chromium USEPA SW846-1311 followed by USEPA 0.025 mg/L 5.0 mg/L
TCLP Metals - ARI SWB46.6010C17470A 0.1 mg/L 5.0 mg/L
Mercury 0.0001 mg/L 0.2 mg/L
Selenium 0.25 mg/L 1.0 mg/L
Silver 0.25 mg/L 5.0 mg/L
pH USEPA SW846-9045 0.01 pH Units N/A®
3
IAr(I)unminum USEPA SW846-3050B followed by Zs()nsﬁgglj(lfg E;ﬁ;’;
USEPA SW846-6010C
Manganese 0.5 mg/kg N/A®
Conventionals Sulfate ARI Water extraction followed by 1.0 mg/kg N/A®
Ortho-Phosphorus USEPA 300.0 1.0 mg-P/kg N/A®
Total Organlc' Carbon USEPA SW846-9060A Mod 0.02% N/A®
Total Inorganic Carbon 0.02% N/A®
Sulfide SM 4500-S2(PSEP) 0.5 mg/kg N/A®
Arsenic TBDYW N/A®
. 4 3
:igzstr;gsland IAr(Ilunminum Brooks Sequential Extraction followed by USEPA Igg;i E;ﬁigz
SW846-6020 Mod (ICP-QQQ-MS)
Follow-on Analyses [Manganese TBDW N/A®
Silicon TBDW N/A®
Arsenate Brooks SOPs #BAL-4100, BAL-4111, and TBDE“; N/Ag
. . Arsenite BAL-4112 (phosphoric acid and 4
Arsenic Species Monomethylarsonic Acid Brooks phosphate extragionspfollowed by IC-ICP- Iggm) E;ﬁ@)
Dimethylarsinic Acid MS) TBDW N/A®
Batch Adsorption . USEPA SW846-6020 Mod (ICP- -
Tests and Fgllow-on Arsenic Brooks MS) ( o 8D N/A®
Analyses pH USEPA 150.1 TBDY N/A®

Notes:

IC: lon chromatograph, ICP: Inductively coupled plasma, MS: Mass spectrometry, N/A: Not applicable, QQQ: Triple quadrupole, SM: Standard Method, SOP: Standard
Operating Procedure, TBD: To be determined

Oy may not be possible to achieve these reporting limits in all samples (e.g., samples requiring extra dilution beyond the target dilution, interferences).

@The 88 mg/kg criterion for total arsenic is the soil PCL (see Section 2.7.1). The 57 mg/kg criterion for total arsenic is the CB/NT SQO (see Section 2.8.3). The TCLP metals
criteria are hazardous waste toxicitv characteristic criteria in WAC 173-303-090(8).
OThese analytes are being collected for geochemical purposes. These analytes are not COPCs, and do not have associated RI screening levels or regulatory criteria.

“TBD ona batch-specific basis at the time of analysis.

FS Data Gap Investigation Work Plan
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Photo P-1a (07-02-2004): Sheet pile wall on the former Arkema site starts just to the
southwest of the dock on the site and extends for approximately 900 feet along the bank
of the Hylebos Waterway.

llel to East-West ditch.

Dark line is the top of the sheet
pile wall that was exposed during
the 2004 shoreline work on the
site.

Photo P-1b (07-02-2004): The top of the sheet pile wall was exposed during the 2004
shoreline remediation work. As the wall nears the East-West Ditch, it turns parallel to the
ditch and continues for approximately 300’ along the ditch.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-1 3/15/2016
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Photo P-2b: Workers removing soil from inshore sheet pairs to identify sheets that were
driven low. Two pair driven 4’-5° low were discovered and repaired by Arkema.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-2 3/15/2016
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Photo P-3a: Close-up of white substance observed on sheets along the length of the
wall. Substance was similar to a white precipitate observed along the shoreline prior to
remediation

Photo P-3b: During shoreline remediation approximately the upper 6’ of the sheet pile
wall on the waterway side was exposed.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-3 3/15/2016
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Photo P-4b: Worker clearing around a timber pile at sheet pile wall.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-4 3/15/2016
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Photo P-5a: First hole at top of sheet pile wall resulting from sheet pair being driven too
low.

#
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Photo P-5b: Hole was approximately 3.5” wide by 4.2’ tall.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-5 April 11,2016

DALTON
OLMSTED
FUGLEVAND




Photo P-6a: Hole in sheet pile wall was repaired by Arkema by welding a remnant pair
of sheets to the existing wall and placing grout along the weld seam.

Photo P-6b: Hole around repair was backfilled.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-6 3/15/2016
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Photo P-7a: During shoreline work, a second hole at the top of the wall was discovered
that required repair.
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Photo P-7b: Second hole in sheet pile wall was approximately 4.5° wide by 5’ high.
Brown groundwater visible at bottom of excavation.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-7 3/15/2016
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Photo P-8a: Hole repaired by Arkema by welding a plate onto the existing sheet pile
wall and backfilling excavation with concrete.

Photo P-8b: Groundwater and soil outside of the repair was rémoved and backfilled
with spalls. Soil was placed over the concrete once it cured.

Arkema Sheet Pile Wall, Hylebos Waterway, Tacoma, WA
POT-001 P-8 3/15/2016
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The shoreline work will attempt to collect porewater from within the subtidal cap and at
the outcrop of the Intermediate Aquifer. Porewater samples will be collected on a falling
tide near low tide using a similar sampling procedure as was used to collect the 2008
subtidal cap porewater sample (see Appendix E of Data Report).

e Porewater sampling will be completed near the end of a low tide where water
flow would be expected to be from the cap/aquifer, into the water column.

e A diver will be used to install a sampling device approximately 12 inches into the
materials to be sampled. A low permeability cap will be placed over the sampling
area to minimize the possibility of “short-circuiting” of sea water into the sample.

e The inlet device will be attached to a shoreline based peristaltic pump that will be
used to draw out porewater at a low rate (less than 50 ml/minute). Sufficient
volume will be drawn from the sampler to purge the tubing at least three volumes.
The samples will be placed into laboratory supplied containers.

e Samples for metals analysis will be field filtered using a 0.45 micron filter.



Measuring Water Levels in MWW'S
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3.2 Measure Water Levels

Water levels will be measured in wells located on and adjacent to the Arkema
Manufacturing Plant. Two sets of measurements will be made; at low and high tides,
respectively. Water levels will be made as follows:

e Measurements will be made in as short a time period as practical to minimize the
effects of tides (primarily in wells located near the shoreline that are screened in
the Intermediate and Deep Aquifers).

e Measurements will begin near the end of a falling or rising tide so that as much as
the slack tidal period as possible can be incorporated into the measurement
period.

e Wells closest to the shoreline will be initially measured followed by in-land wells.

e A calibrated electronic well probe will be used to measure water levels to +/- 0.01
feet.

e The measurements, including the time the measurements were made, will be
recorded on the Water Level Measurement Field Form in Attachment A.
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3.3.1 Monitoring Well Sampling

Prior to sampling, water levels will be made at all locations except the OMMP seep
locations. Measurements will be made using a calibrated electric well probe. Depth to
water measurements will be recorded on the Water Sampling Field Form (Attachment A).

Groundwater samples will be collected using a peristaltic pump. The OMMP and a
number of other wells already have 4-inch polyethylene tubing installed in the screen
section for use of the peristaltic pump. New dedicated tubing will be installed in the
remaining wells as necessary.

Low flow sampling techniques (0.5 to 2 liters/minute) will be used to minimize sample
turbidity. The wells will be purged until pH, temperature and electrical conductivity
stabilize to within 10% or three casing volumes have been removed from the well casing
and screen. Field observations and measurements will be documented on the Water
Sampling Field Form (Attachment A). Samples for dissolved metals analysis will be
field filtered. Field filtering will consist of using in-line 0.45 micron filters. Samples
will be collected using anaerobic technique as much as possible to minimize introduction
of air (oxygen) during sampling. This includes filling of all sample containers to
eliminate headspace.
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Field measurements will be made during the groundwater sampling for pH, electrical
conductivity, temperature, dissolved oxygen (DO), oxidation/reduction potential (ORP),
ferrous iron and turbidity using the following:

pH — Meter

DO — Meter

ORP - Meter

Temperature/Electrical Conductivity — Meter
Ferrous iron — Hach Kit

e Turbidity - Meter

The field instruments (meters) will be calibrated on a daily basis. Field measurements
will be documented on a Water Sampling Field Form (Attachment A).

Groundwater samples will be pumped directly into labeled containers, with the
appropriate preservatives, provided by the project laboratory.

Filled sample containers will be placed in chilled coolers for transport to the laboratory.
Samples will be delivered to the laboratory generally within 48 hours of collection. For
constituents with short holding times (e.g. hexavalent chromium, arsenic speciation),
arrangements will be made to deliver the samples to the laboratory the same day or
within 24 hours. Sample handling will be documented using standard chain-of-custody
(COC) procedures. COC forms will be included with the laboratory data packages.
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3.5 Collect Sediment and Porewater Samples From Arkema Shoreline.

Sediment samples will be collected from the biologically active zone (0 to 10 cm).

The intertidal cap samples will be collected using conventional “surface grab” sampling
equipment near the end of a low tide. Samples will be obtained near the water edge
using stainless steel spoons. A 0 to 10 cm sample will be transferred to a stainless steel
or aluminum mixing pan and be mixed to a consistent consistency. The sample will be
placed in laboratory provided glass containers.

Subtidal sediment samples will be collected using divers and/or a Van Veen sampler
deployed from a boat (note: samples from the top of the subtidal cap will be collected by
divers). Bulk sediment samples collected by divers will be collected using box cores,
small core tubes or stainless steel spoons to collect the samples. It may not be possible to
collect a 0 to 10 cm sample from top of the subtidal cap because of its coarse nature. If
this proves to be the case, accumulated sediment will be scrapped into a container from
the top of the cap as practical.

At locations where samples are not collected by divers, surface sediment samples will be
collected from a boat using a modified van Veen sampler as follows:
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The sampler will be deployed/recovered from a boat using a hydraulic winch.
The sampler will be lowered at a controlled speed. Under no circumstances will
the sampler be allowed to free fall. The sampler should contact the bottom gently
and only its weight should be used to penetrate into sediment.
A position fix will be taken the first time the sampler hits bottom. After impact,
the sampler closing arms will be raised slowly to allow the sampler to close
properly and the sampler will be slowly raised to the surface.
Sample run acceptability will be judged based on the following criteria:

o Significant sediment does not extrude from the upper surface of the

sampler and is not pressed against the top of the sampler.

o The sediment surface in the sampler is relatively flat and undisturbed.

o Overlying water is present to indicate minimal leakage.

o Overlying water is not excessively turbid.

o The penetration depth is at least 10.5 cm for a 10 cm sample.
The top 10 cm of sediment will be collected using a clean stainless steel spoon,
being careful to exclude sediment in contact with the edges or bottom of the
sampler.
Sediment will be transferred to a stainless steel or aluminum bowl and mixed to a
consistent texture and color.
The mixed sample will be placed into clean glass jars provided by the receiving
laboratory.
The material type will be described and documented.
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5.0 DECONTAMINATION

Drilling tools (augers, rods, samplers etc.) will be hot-water pressured washed between
drilling locations. A cleaning area will be set-up on site that will allow cleaning water to
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be contained and collected. The water will be tested and disposed of in an appropriate
fashion.

During sampling, samplers will be washed with a laboratory grade detergent and tap
water and rinsed with tap water between each sampling run. Wash and rinse water will
be collected for proper disposal.

Personnel will follow decontamination procedures outlined in the site Health and Safety
Plan.
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Equipment Decontamination

All equipment that may come into contact with potentially contaminated soil or ground
water will be decontaminated prior to and after use. Decontamination may consist of
"steam cleaning" (high-pressure, hot water washing), laboratory-grade detergent
(Alconox or equivalent) and water wash, and distilled, deionized, or clean water rinse, as
appropriate. Acetone rinses may be used if very oily material adhere to the samplers.
Decontamination will be conducted in such a manner that cleaning solutions and rinse
water can be handled and disposed of as described below.

Drilling, sampling, well-installation, and monitoring equipment will be decontaminated
as follows:

e Downhole equipment on drill rigs, such as augers, drill rods, samplers, and drill bits, will
be steam cleaned to remove visible soil and grease prior to use at each drill site.

¢ (Casing, screen, couplings, and caps (if not factory cleaned and in factory-sealed
containers) to be used in monitoring well installations will be steam-cleaned or washed to
remove visible foreign matter prior to installation.

o  The exterior surfaces of submersible pumps (Gundfos or equivalent) and associated lines
will be washed with a laboratory-grade detergent (Alconox or equivalent) and water
solution, rinsed with clean water, and then rinsed with deionized water. The interior
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portions will be cleaned by pumping approximately one-gallon of a laboratory-grade
detergent (Alconox or equivalent) and water solution, followed by pumping
approximately two gallons of clean rinse water. This procedure will be used prior to use
of the pump.

e Non-disposable bailers will be washed in a laboratory-grade detergent (Alconox or
equivalent) and water solution, rinsed twice with clean water, and then rinsed with
deionized water prior to each use. Line used to lower and retrieve the bailer will be
discarded after each use. Disposable, previously cleaned and factory-sealed, HDPE
bailers will not require the above cleaning, however, they will be discarded after each
use.

e Steel tapes, electric well sounders, and water quality probes will be rinsed in distilled or
deionized water and wiped clean after each use.






Dalton, Olmsted & Fuglevand, Inc.

Sampling and Analysis Plan (SAP)
Former Arkema Manufacturing Plant, Port of Tacoma, Washington
Page 12 Final January 2012

6.0 HANDLING OF SAMPLING AND WELL DEVELOPMENT WASTE
MATERIALS

Drill cuttings (should they be produced) will be segregated and placed on-site in plastic
lined and covered piles. Water resulting from the decontamination of equipment and
personnel, monitoring well development and sampling purge water, and other
miscellaneous materials such as used tubing will be placed in DOT 55 gallon or other
suitable containers and held for proper disposal. A plan to dispose of drill cuttings and
waste waters will be prepared and submitted to Ecology within 90 days of the completion
of the field work.
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Handling and Disposal of Investigation-Derived Wastes

Handling and disposal of all investigation-derived wastes will be in accordance with
applicable regulations of the EPA and Ecology, as appropriate. Temporary storage of
these materials will be in approved bins, lined and covered temporary storage areas,
tanks, or 55-gallon DOT-approved drums until analyses are complete and an acceptable
means of disposal has been determined. All bins, storage areas, tanks, or DOT drums
will be clearly labeled and stored in a secure location until final disposal is arranged. An
inventory of all such material on-site at any time will be maintained and documentation
of the ultimate disposition of all material removed from the site will be maintained. A
plan to dispose of these wastes will be submitted to Ecology within 90 days of
completion of the field work as outlined in the SAP.



sample Handling and Shipment
&
Chain-of-Gustody Documentation
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FIELD SAMPLE CUSTODY PROCEDURES

Sample custody procedures will be followed through sample collection, transfer, analysis,
and ultimate disposal. The purpose of these procedures is to assure that :

o The integrity of samples is maintained during their collection, transportation, and
storage prior to analysis, and
o Sample material is properly disposed after analysis.

Sample custody begins with the shipment of the empty sampling containers to the
facility. All sample containers are shipped or delivered from or by the laboratory in
sealed coolers or cartons with appropriate seals and custody documentation.

Sample quantities, types, and locations will be determined before field work commences.
The field sampler will be responsible for the care and custody of the samples until
properly transferred. Custody transfer will be documented on the chain of custody form.
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Field Documentation

Each sample will be labeled immediately after collection. Sample identification
documents will be prepared so that identification and chain of custody records are
maintained and sample disposition is controlled. Forms will be filled out with waterproof
ink. The following identification documents will be utilized during the field
investigation:

Sample Labels

Daily Report

Field Boring and Well Completion Log

Field Test Pit Log

Water Quality Sampling/Well Development Record
Chain of Custody Form

Sample Labels

Sample labels will be used to identify samples. Preprinted sample labels will be
provided. Each label will contain the following information:

Project/Client identification

Project name & job number

Sample identification number or description (e.g. boring number and depth)
Date and time of collection

Name of collector

Chain of Custody Record

A chain of custody record will be filled out and will accompany every sample to the
analytical laboratory to establish the documentation necessary to trace sample possession
from the time of collection. A copy of the chain of custody form will be retained in the
project files according to the Project Number. The record will contain the following
information:

Client Name

Project name and number

Names and signatures of sampler(s)

Sample identification (number or description)

Sampling date and time

Sample matrix (Water, Soil, Other)

Number of containers

Analyses requested

Comments & preservatives used for each sample

Laboratory sample number (added by laboratory after delivery)
Total number of containers

Requested laboratory results turn-around time

Name of person to whom results are to be reported (Project Managers Name)
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Date and time of relinquishing samples
Signature of person relinquishing samples
Date and time of receipt of samples
Signature of person receiving samples

Sample Transfer and Shipment

Samples will always be accompanied by a chain of custody record. When transferring
samples, the individuals relinquishing and receiving the samples will enter the date and
time and sign the chain of custody record. Samples will be packaged property for
shipment, including isolation of samples thought to have high chemical concentrations,
and dispatched to the appropriate laboratory for analysis. Custody seals are not deemed
necessary when the samples will be in the continuous possession of the technical or
laboratory personnel. Custody seals will be used when samples are shipped via courier
service or commercial carriers. The chain of custody record will accompany each
shipment. The method of shipment, courier name(s), and other pertinent information will
be entered in the chain of custody record.
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DAILY FIELD REPORT
Sheet  of
Project Name: Arkema Site Date:
Project Number: POT-001-00 Weather:
Ficld Rep:

Chronological Log of Daily Activities and Visitors:

Signature of Field Rep:
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MONITORING WELL NO.

- DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION (SHEET 1 OF )

Field Rep: Location;
Drilling Co.: Elevation:
Driller: Date :
Drill Type: Weather:
Size/Type Casing:
Spl.No. Type Drill Spl Depth (Ft.) Blows/ Spl Time Sample Description
Action From - To 6 inches ength
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MONITORING WELL NO. - DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION (Sheef__ of _ )
Depth(ft.) SUMMARY LOG MONITORING WELL DIAGRAM

{(Bottom of Well)

NOTE: The summary log is an MONITORING WELL INFORMATION
interpretation based on samples, Riser Length: Seal:
drill action, and interpolation. Sandpack: type
Variations between what is shown type: 10-20 Sand depth {top/bot)
and actual conditions should depth (top/bot) Monument:
be anticipated. Screen:

type/slot

length: Depth (Top/Bot):




Dalton, Olmsted & Fuglevand, Inec. WATER SAMPLING /WELL-DEVELOPMENT RECORD
Client: Date:

Location: Job No.:

Sampled/Developed by:

Signature: LOCATION /DATA

Well No.

well depth

water ievel

water depth

asing/Volume

type:2" PVC

type: other

volfft

tot. vol

3 xvol

Purge Volume

galions purged

purge/bailftype

time

'Water Sample

Sample No.

Sample Method

Time

No. Cont.

Cont. Type

fnitials

§p Cond

value

time

value

time

pH

value

time

value

time

Temp. (Celsius)

value

time

value

time B

Sp. Cond. Calibration

Meter Type/No.

1st Cal.Std . /exp.date

2nd Cal.Std./exp.date

time

pH Calibration

“Meter Type/No.

1st Cal.Std./exp.date

2nd Cal.Std./exp.date

time

D.O Calibration

Meter Type/No.

time

Turbidity Calibrafion

Meter Type/No.

time

Note: 2" dia. PVC has 0.164 galfft, bail 0.5 galffi for 3 casing volumes

COMMENTS:
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WATER LEVEL RECORD

Project Name: Arkema Site
Project Number: POT-001-00

Field Rep:
WELL Elevation
IDENTIFICATION Top of Casing

Inc.

Sheet of
Datc:
Weather: o
Sounder Type/Model
Height of Depih to Water Time o,
Casing Above from Top of Casing Measurement
Ground

Signature of Field Rep:
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FIELD SAMPLE SCREENING RECORD

Sheet  of
Project Name: Former Arkema Site Date:
Project Number: POT-001-00 Weather:
Field Rep:
Sample Odor Sheen PID/OVA XRF
Identification (None, Light, (Type (Type
Moderate, Heavy) ) )

(Model No. ) (Model No. )

Signature of Field Rep:
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TEST Fiv Mo, - DESCRIPTION OF SAMPLES, AND TESTS (SHEET 1 OF )
Field Rap: Location:
Projact | Arkema Site Project Number: POT-001-00 __ _  Elevation of Ground Surface:
Contractor: Date :
Excavator Operator: Weather:
Ecavator Type:
Spl.No. Type Spl Depth (Ft.) Time Sample Description

From - To




Dalton, Olmsted & Fuglevand, Inc.

Environmental Consullants

TEST Pt v - -SKETCH OF TEST PIT (SHEET2OF__)

Field Rep’ Location:

Project = Arkema Site Project Number: POT-001-00 Clevation of Ground Surface:
Contracior. Date :

Excavator Operuis: Weather:

Ecavator Type:

SKETCH OF TEST PIT, PLAN VIEW (Scale 1"=___ ')

SKETCH OF TEST PIT WALL ( Side)

Depth in Ft.

Horizontal Distance in Ft.
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Health and Safety Plan

Site Characterization Activities
Former Arkema Manufacturing Plant
Port of Tacoma, Washington

1. INTRODUCTION

This Health and Safety Plan (HASP) addresses the health and safety practices and
controls that will be implemented by Dalton, Olmsted & Fuglevand Inc. (DOF) during
their site characterization work at the Port of Tacoma’s Arkema property. Activities

addressed in this plan include:

e Conducting a functional inventory of groundwater monitoring wells located on

adjacent properties,
e Measuring water levels in monitoring wells,
e Collecting soil, sediment, surface water and groundwater samples.

The safety and health directives discussed herein apply only to DOF employees and their
subcontractors engaged in the work activities mentioned above. Furthermore, this plan
has been developed specifically for this project and should not be used in whole or in part
for any other project unless such application is reviewed and approved by DOF
management. This plan, however, will be updated as appropriate to account for changes
in the scope of work and for new hazards discovered at the jobsite once work is

underway.

Site work activities will comply with WAC 1730340-810 (of the Model Toxics Control
Act) and applicable sections of WAC 296-62-300 and other relevant WISHA
construction industry health and safety regulations. Where appropriate, specific WISHA
standards will be referenced within the plan to highlight additional health and safety
requirements not otherwise discussed. These standards are available on WISHA’s web-
based homepage. The content of this plan and any relevant WISHA standards will be

discussed with DOF project personnel before work begins. However, DOF management,
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its subcontractors, and its client do not guarantee the health or safety of any person
entering this site. Because of the nature of this site and the many different activities
occurring thereon, it is not possible to discover, evaluate, and provide protection for all
possible hazards that may be encountered. Strict adherence to the safety and health
guidelines set forth herein will reduce, but not eliminate, the potential for injury at this

site.

2. DESCRIPTION OF PROJECT

The Arkema property is currently contaminated with several chemical constituents that
were released into the soil and groundwater from a chemical manufacturing plant that
once occupied the site. To facilitate cleanup and development of the property it will be
necessary to address identified site characterization data gaps by collecting new data on
the site. These data collection efforts will involve a well inventory and collecting
sediment, soil, surface water and groundwater samples. This field work will be

implemented by DOF personnel and their subcontractors.

3. DOF PROJECT ORGANIZATION

DOF employees and their subcontractors working on site are expected to maintain
vigilance at all times to ensure that the work is conducted in a safe and efficient manner.
To provide an organizational structure that supports this objective, the following
individuals are assigned specific responsibilities and lines of communication for the

duration of this project.
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3.1 On-site Field Project Manager (FPM)

The On-site Field Project Manager (FPM), David Cooper of DOF is responsible for
overal administration of site field operations. His duties include directing DOF
technical staff, coordinating the activities of on-site subcontractors, tracking budget,
ensuring adequate resources are available to complete the work, resolving site safety
and health issues as they arise, project planning, and maintaining communications
between contractors, regulatory agencies, client, and off-site resources. The Field
Project Manager reports directly to the Project Manager, Matt Daton of DOF, and

indirectly to the Port of Tacoma project management.

3.2 Technical Lead

A technical lead may be assigned to each field team to supervise the well inventory and
environmental sample collection work. The Technical Lead will also monitor
compliance with applicable environmenta regulations, WISHA standards, and other
client-specific requirements. The Technical Lead will coordinate any DOF-related spill
response activities that may be needed during the sampling work, inform site
management of health and safety issues as they arise, document site activities, and
verify that site personnel are adequately trained and qualified for the work. The
Technical Lead reports directly to the FPM.

3.3 Site Health and Safety Officer

The FPM will act as DOF’s Site Health and Safety Officer (SHSO) on the project. He
is responsible for verification and overall compliance with this site health and safety
plan (HASP). His duties include: 1) on site monitoring to determine appropriate levels
and use of Persond Protective Equipment (PPE); 2) site surveillance, hazard
identification, and health risk analysis; 3) implementation of procedures and programs
to eliminate risk to site personnel including initiating changes to the HASP,; 4)
implementation of site control measures; 5) conducting and documenting daily health and

safety briefings; 6) tracking health and safety issues in DOF field note book; 7) conducting
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incident investigations; 8) informing DOF site personnel of the contents of the HASP; 9)
maintaining medical clearance letters and training documentation for site personnel; 10)
conducting regular site safety inspections and; 11) exercising stop work authority when
warranted by conditions. The Site Health and Safety Officer reports directly to DOF’s
Project Manager.

3.4 DOF Technical Staff

Each member of DOF’s technical staff has the responsibility to report any unsafe or
potentially hazardous situations to the FPM . They will maintain knowledge of the
information, instructions, and emergency response actions contained in the HASP and
comply with rules, regulations, and procedures established for the site. Site employees
are expected to stop work and contact their supervisor whenever they believe their work,
or that of their coworkers, poses an uncontrolled hazard or unreasonable risk of injury or
illness. Furthermore, each project participant is expected and encouraged to participate in
the implementation of the environmental safety and health process through participation
in meetings, incident reporting and investigations, inspections, hazard identification and

hazard analyses.

3.5 Visitors

On occasion, appropriately authorized visitors may come to the site to observe the site
characterization operations. Visitors may be from city, state, and federal regulatory and
resource agencies that have a specific interest in the project. Before accessing the site,
visitors will be briefed on the hazards of the site, contents of the HASP, site safety rules,
hazard control measures, and required personal protective equipment. This orientation
session will be documented on the Daily Site Briefing form. Visitors will also be

expected to follow the direction of the FPM while on-site.
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4. DOF WORK PLAN

As indicated in Section 2 above, DOF personnel will inventory groundwater monitoring
wells located on site. This inventory will involve visually inspecting the wells for damage
and gauging the water level in each well. Depending on the results of the well inventory,

water levels may be measured to assess groundwater flow directions.

Push-probe or mini sonic core sampling will also be used to collect soil samples near the
north property line. Sediment samples potentially contaminated with arsenic will also be
collected from the inter-tidal and subtidal region of the Hylebos Waterway that borders
the eastern boundary of the Arkema property. This sampling will largely be conducted
during low tides. Some sediment and pore water sampling will be conducted by
commercial divers and some sediment samples may be collected from a boat. Note

because of the very specialized nature of commercial diving, the divers will be

responsible for preparing there own health and safety plan. It is expected that sediments

collected by the divers and/or from a boat will not be highly contaminated and the

primary health and safety issues will be associated with sampling over and in water.

Groundwater monitoring wells located on and off-site — estimated to be around 120- will
be gauged and sampled on a periodic schedule. Water samples will be collected using
peristaltic pumps, submersible pumps, or by hand bailing the wells. These water samples
will be sent to an off-site laboratory for analysis. The data collected during these field
monitoring activities will be used, along with the site’s existing environment assessment

data, to draft a Remedial Investigation (RI) Report.

5. SITE CHARACTERIZATION

This section presents an assessment of the chemical and physical hazards that may be
encountered during the tasks specified in Section 4.0 of this HASP. Additional hazard
control information can be found in the Activity Hazard Analyses table in Appendix A and

in the listing of General Site Work Rules found in Appendix B. Site personnel will be
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informed of these hazards and the means that will be taken to control them prior to

beginning work

5.1 Chemical Contaminants

Extensive environmental sampling of soil and groundwater has been conducted at the
Arkema Site in the past by various environmental contractors. These samples were
anayzed for awide array of potential environmenta pollutants, including metals, high
and low molecular weight polycyclic aromatic hydrocarbons (PAHSs), chlorinated and
non-chlorinated volatile organic compounds, polychlorinated biphenyls (PCBs),
pesticides, and petroleum hydrocarbons. It is highly unlikely, though, that most of these
contaminants could present an exposure hazard to site personnel when compared that is,
to WISHA’s permissible exposure limits (PELs) where inhalation of the offending
chemical agent is the exposure route of concern. This evaluation is based on the fact
that the majority of site contaminants are relatively non-volatile (PCBs, Iube oil) or for
the most part consist of solids (metas, PAHSs, pesticides, asbestos) and, at least with
respect to the volatile organic and chlorinated compounds, are likely to be adsorbed
onto the surface of the soil particles or are dissolved in the groundwater. The siteis
also well ventilated.

In addition, the majority of contaminants are present in soil and groundwater at
relatively low concentrations. The volatile organic hydrocarbons detected in the site
soils, for example, al have concentrations less than 1 ppm except for xylenes and
isopropyltoluene, whose concentrations are 5 ppm and 8 ppm respectively. The
maximum soil concentrations of the PAH’s were dll less than 2 ppm while PCB levels

were dl less than 0.2 ppm.

Pesticide soil concentrations range from a high of 30 ppm for DDT to alow of 1.9 ppm
for DDE. And likewise, petroleum hydrocarbon soil levels are 4700 ppm (max. ) for
lube oil and 1800 ppm (min.) for gasoline. Even at these soil concentrations, though,

airborne exposure levels could not reasonably be expected to exceed the PEL s of these
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contaminants even under extreme ambient dust conditions (> 10 mg/m?® total dust). The
same can be said for dl of the metas detected in the site soils except one— arsenic.
Certain “hot spots” (Attachment A) in the waste disposal area contain arsenic in the site
soils at a maximum concentration of 25,000 ppm while it’s most common concentration
throughout the site is less than 1,000 ppm. These hot spot areas are shown on
Attachment A.

Several of the site contaminants present in the soil and groundwater, however, are
substances which if exposed to the skin can to some degree be cutaneously absorbed
into the body (see American Conference of Governmenta Industria Hygienists
Threshold Limit Values with “ Skin” notations) or produce other adverse derma effects
(i.e., dermatitis, skin cancer). These materias include PAHSs, arsenic, nickel,
mercury, antimony, and PCBs. Fortunately, the actual concentrations of these
materials in these contaminated substrates are relatively low (ppm range) and, as such,
are not likely to be hazardous from a skin absorption standpoint. Nonetheless,
appropriate chemical protective clothing will be worn whenever the potential for
significant dermal contact with these materials exists. Decontamination measures will
also be instituted to further reduce contaminant contact and to minimize the spread of

contamination in the work area.

A listing of current occupational exposure limits, primary toxicological effects, and
relevant physical properties for each of the skin absorbable contaminates is presented in
Table 5-1. It is important to note when reviewing this table that the physical and
toxicological data contained therein are derived from studies on concentrated (pure) forms
of the contaminants and do not accurately represent the low level (ppm) exposure

conditions which will be encountered by site personnel working on the project.

Table 5-1. Chemical Data

ACGIH  WISHA ROUTESOF SYMPTOMS OF TARGET PHYSICAL

CHEMICAL TLV PEL  EXPOSURE  EXPOSURE ORGANS DATA
Sp.G.=3.74
BP= 869F

Inhalation Skin and eye Kidneys, liver, MP=599F
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ACGIH WISHA ROUTES OF SYMPTOMS OF TARGET PHYSICAL
CHEMICAL TLV PEL EXPOSURE EXPOSURE ORGANS DATA
Arsenic 10 ug/m’ 10 ug/m’ Ingestion irritation, resp. tract skin, lungs, bone | Reactivity: acids,
Skin contact irritation, lung and marrow, and bases, oxidizers,
skin cancer. lymph. iron solutions,
and zinc.
Irritation of eyes,
skin, nose, throat, Eyes, skin, Sp.G.=6.69
Inhalation mouth; cough, respiratory BP=2975F
Antimony 0.5 mg/m’ 0.5 mg/m’ | Ingestion dizziness, headache, system, MP=1166F
Skin contact nausea, diarrhea, cardiovascular Reactivity: acids,
stomach cramps, system. oxidizers,
insomnia, anorexia.
Resp. tract irritation,
Inhalation allergic contact Skin, lungs, and | Sp.G.=4.84
Nickel 1.5 mg/m’ 1.0 mg/m® | Ingestion dermatitis, sinuses, Reactivity: H,O,
Skin contact conjunctivitis, asthma,
lung and nasal cancer.
Resp. tract irritation, Sp.G.=13.6
Mercury 0.025 0.1 mg/m’ | Inhalation allergic contact Central nervous BP=674 F
mg/m’ Ingestion dermatitis, asthma, system, kidneys, | Reactivity:
Skin contact skin and eye irritation, | skin, lungs, and Acetylene,
bronchitis, dyspnea, eyes. ammonia, azides,
G tract irritation, calcium, sodium
tremor, and weakness. carbide, and
copper
Skin, eye, and respir. Pyrene example:
02mg/m’ | 0.2mg/m’ | Inhalation tract irritation, Skin, eyes, Sp.G.=1.27
PAHs as coal tar as coal tar | Ingestion nervous system respiratory tract, | BP=759F
pitch. pitch Skin contact effects, skin cancer, and nervous MP=313F
volat. teratogenesis. system. Reactivity: acids
and oxidizers.
Eye irritation, liver Sp.G.=1.38
Inhalation damage, chloracne, Skin, eyes, liver, | BP=689 — 734 F
PCBs 0.5 mg/m3 0.5 mg/m3 Ingestion Reproductive effects, | and reproductive | VP=0.00006
Skin contact potential human system. Reactivity:
Oxidizers.

carcinogen.

LEL= Lower Explosive Limit
UEL= Upper Explosive Limit

5.2 Physical Hazards

Several physical hazards are anticipated to be associated with the planned work. These

F.Pt.=Flash Point
React.=Reactivity

VP=Vapor Pressure

BP=Boiling Point
Sp.G.=Specific Gravity MP=Melting Pt.

hazards included working around heavy equipment (i.e. drill rigs, backhoes), noise,

thermal stress, slips, trips and falls, adverse contact with mechanical equipment and

power tools, drilling, and physical injury from heavy lifting. A general discussion of the

aforementioned hazards and the work practices that will be used to control them is

presented below. A more detailed listing of hazard control strategies for specific tasks is
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included in the Activity Hazard Analysis (AHA) in Appendix A. This discussion is
intended to point out the more obvious hazards reasonably anticipated on this project and
assumes that any DOF subcontractor will be responsible for, and meet, all applicable

OSHA/WISHA regulations and requirements to their work.

5.2.1 Noise

Noise levels in excess of 85 dBs are likely to exist near motorized equipment, such as,
drill rigs and portable generators, operating in the work area. To evaluate and control this
hazard, sound level measurements may be collected around each work area periodically
throughout the duration of the project. If noise levels exceed 85 dBs and DOF personnel
are exposed to these noise levels for the majority of their shift, then they will be required
to wear hearing protection and comply with the hearing conservation requirements of

WAC 296-817.

5.2.2 Slips, Trips and Falls

Tripping on equipment, uneven walking surfaces, and on debris left on the ground is
likely to be a concern on this project. There are likely to be slip, trip, and fall hazards on-
board the work boats from wet walkways, unsecured equipment left on deck, open
hatches, and pitching and rolling actions of the vessels in rough water. These hazards
may also exist on the dock where boats will be moored. In addition, there is a risk that
workers could fall from equipment. Slip, trip, and fall hazards will be controlled by
keeping the work area free of debris and other litter. Site workers will wear steel-toed
safety boots and pay careful attention to surface conditions to prevent trip and fall
injuries. The work area will be inspected before the start of work each day to identify
any hazards that could cause injury. The results of these inspections will be
communicated to site personnel during the daily tailgate safety briefings. Workers will
wear personal fall protection whenever they must work at heights 6 ft. or greater above
the ground. These situations will be evaluated beforehand by the SSHO and an activity-
specific fall protection plan will be drafted.



Dalton, Olmsted & Fuglevand, Inc.

Site Safety and Health Plan — Site Characterization
Former Arkema Manufacturing Plant
Page 10 September 2011

5.2.3 Thermal Stress

Because all site work will be conducted outside where temperature conditions vary, there
is a risk that site workers could develop heat or cold stress. The likelihood of this
occurring is dependent on environmental conditions, the level of work activity, and the
personal control measures that are used to manage heat loads (work/rest cycles, use of

clothing and/or cooling devices, hydration, etc.).

The planned soil and groundwater sampling work, however, is not likely to subject
workers to significant heat stress risks unless low-permeability protective clothing is
worn (i.e. Tyvek, raingear, etc.) during periods of warm weather. As such, modified
Level D and Level C protective clothing will be worn only as necessary and for as short a
time period as possible. In addition, workers will be encouraged to self-limit their
exposures to heat stress conditions and have co-workers watch for signs and symptoms of

heat strain in others. Shaded rest areas and chilled beverages will also be provided.

If visual monitoring indicates that a worker is suffering from heat stress, or if
conditions/PPE requirements warrant, workers will be evaluated for heat strain by
monitoring their heart rate, body core temperature, and heat strain symptomology.
Excessive heat strain may be marked by one or more of the following measures, and an

individual’s exposure to heat stress will be discontinued when any of the following occur:

e Sustained heart rate is in excess of 180 beats per minute (bpm) minus the
individual’s age in years, for individuals with assessed normal cardiac

performance, or

e Recovery heart rate at one minute after a peak work effort is greater than 110

bpm, or

e Body core temperature - as measured with an infrared ear drum scanner - is

greater than 100.4°F, or
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e There are symptoms of sudden and severe fatigue, nausea, dizziness, or

lightheadedness.

Workers who appear to be disoriented or confused, or suffer inexplicable irritability,
malaise, or flu-like symptoms will also stop work and rest in a cool location with rapidly
circulating air and kept under skilled observation.
5.2.4 Drilling and Heavy Equipment Hazards
Light duty pickup trucks and drill rigs will be used on site during the project. There is a
potential for workers to be struck by these vehicles or to be injured by contact with
exposed moving parts on mechanical equipment. To control these hazards, safe distances
will be maintained between workers and mechanical equipment. Mobile equipment will
be equipped with backup alarms and spotters will be utilized as necessary to direct
equipment operators when moving and placing equipment. Personnel needing to
approach heavy equipment while in operation will observe the following protocols:

e Make eye contact with the operator (and spotter).

e Signal the operator to cease heavy equipment activity.

e Approach the equipment and inform the operator of intentions.
All site workers will wear American National Standards Institute (ANSI) / International
Safety Equipment Association (ISEA) 107-2004 Class II compliant reflective road vests
when heavy equipment or vehicular traffic is in the vicinity. Workers will avoid standing

in the blind areas behind vehicles, particularly when they are backing up.

The drilling subcontractor will ensure that the equipment they bring to the site is in
proper working order and that all exposed, mechanical moving parts are appropriately
guarded. The driller will also follow such safe work practices as: conducting an
underground utility search before drilling, parking their drill rig on level, stable ground
with outriggers fully extended, keeping the drill rig’s mast at least 15 ft. away from
overhead power lines, not moving the rig while its mast is extended, keeping hands clear

of the drilling auger, making sure emergency kill switches are operational, inspecting the
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drill rig before use, using only experienced drill rig operators, and shutting down and

securing the drill rig when not in use.

Ambient dust conditions in the work area will also be evaluated with a direct-reading,
MiniRam dust monitor. Action levels for these dust measurements are listed in Table 12-
1. It may be necessary to collect full-shift personal exposure samples for arsenic on
representative members of the drilling crew should the MiniRam results indicate ambient
dust conditions are excessive. Results will be compared to arsenic’s action (AL) level of
5 ug/m’ and applicable sections of WISHA s arsenic standard (WAC 296-62-07347).
Necessary exposure control measures will be implemented should the AL be exceeded.
This exposure monitoring approach will also be applied to other dust producing work

activities on-site.

To control dermal exposures to the contaminated drill cuttings, drill rig operators will

wear the chemical protective clothing listed in Section 10.0.

5.2.6 Heavy Lifting

Site personnel will be cautioned not to lift or exert themselves beyond their physical
ability and to apply proper ergonomic principles when doing their work. Each contractor
on site will be responsible for monitoring the work practices of their employees to ensure
that they are not over-exerting themselves or engaging in high risk, heavy lifting or
repetitive motion activities. Mechanical lifting devices, such as, winches, pulleys,
forklifts, hand carts, and dollies, should be used to lift and move equipment whenever
feasible. Also, workers should enlist the help of others when lifting and moving
exceptionally heavy loads whenever the use of mechanical lifting devices is not feasible.
As a matter of policy, DOF employees will not lift more than 50 Ibs. individually. Other

contractors on-site are encouraged to follow this rule, as well.

5.2.7 Hand and Power Tools
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Heavy equipment operators may have occasion to use hand and power tools to operate or
repair the equipment they bring to the site. They will ensure that their tools are inspected
before use and are used in the proper manner by qualified individuals. Damaged tools
must be tagged-out and removed from service. Only non-sparking or intrinsically safe
tools must used in locations where sources of ignition may cause fire or explosion.
Electrically powered tools using AC current must be GFCI protected. If portable
generators are used to power tools and equipment, they must be placed outdoors,
downwind and away from workers. Refueling will be done with the generator shut off.

Internal combustion engines will be equipped with spark arresters.

5.2.8 Sediment Sampling From Boat

Operating boats or vessels on the water carries the risk of having a crew member fall

overboard and possibly drown, striking or being struck by other vessels operating in the
area, losing power or steering and drifting into hazardous areas (i.e. shore, marine
facilities etc.) and encountering severe weather and dangerous seas, to name a few. The
risk of a boating accident can be reduced by ensuring that boat operators are experienced,
operating the vessel in compliance with Coast Guard rules and regulations; maintaining
the vessel in good mechanical order; avoiding bad weather and dangerous seas; and
ensuring emergency equipment is available on-board (i.e. life vests, life rings, life boats,

fire extinguishers, communication equipment etc.)

To address these concerns, all work conducted from the sediment sampling boat will
comply with all applicable Coast Guard regulations. Boats, will be operated by
experienced crewmembers and all equipment will be inspected prior to use to ensure that
it is in proper working order. The boat operator will be responsible for the safety of all

personnel on the boat and for the integrity of the vessel and its safety equipment.

Prior to the start of field activities, the boat operator will give a detailed health and safety

briefing on the location and use of all vessel safety equipment and the procedures for
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addressing on-board emergencies (i.e. fire, mechanical failure, man overboard situation,
etc.). All sample boats will meet U.S. Coast Guard license and registration requirements
and be equipped to safely support maximum rated crew and passenger sizes. The
maximum number of passengers and weight shall be conspicuously posted on each
vessel. The number of passengers shall not exceed the number of PFDs (personal
flotation devices). Personnel working from the sample boat will be required to wear a
Type II or equivalent PFD at all times. The sample boat will have at least one sound
signaling device (air horn), a fire extinguisher, and at least one vessel mounted or hand
held radio to communicate with shore-based support facilities and other vessels operating
in the waterway. To avoid collision with other vessels operating in the area, boat
operators will look for and avoid other vessels operating in the area at all times. Boating

operations will be suspended during severe weather or rough seas.

5.2.9 Dermal Contact with Contaminated Soil and Groundwater

Certain areas of the site contain significantly higher levels of contamination then the site
in general. Such areas present a higher risk of dermal contact with the site contaminants
depending on the nature and extent of the work activity (i.e. degree of contact with
contaminated soil and groundwater). These areas will be identified before work begins
and are illustrated on the attached site diagram, Attachment A. The SHSO will evaluate
all work activities occurring within these work areas and determine if dermal contact with
the soil and groundwater is excessive. If so, personnel working in these areas will be
required to wear the chemical protective clothing specified in Section 10. They will also
undergo decontamination before leaving the regulated area and they will wash their hands

before eating, smoking or exiting the site.

6. SITE CONTROL MEASURES
6.1 Property Access and Site Security
Except for the shoreline that borders the Hylebos Waterway, the entire Arkema

property is secured with cyclone fencing or other access controls. The fencing
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incorporates severa gates with access roads that open to Taylor Way. DOF site
management will control access to the work site by requiring all project personnel and
visitors to check with site management and sign the Daily Site Briefing form for the
day. These individuals will receive a site orientation briefing on site hazards, controls,
emergency procedures, and genera site rules, before they will be alowed to enter the
jobsite. Visitors will be escorted by an authorized site representative at dl times while
on-site. They will dso stay within designated walkways and behind fenced-off areas

including work zones that have been secured with barricades, boundary tape or rope.

Regular site workers will receive site orientation training when first entering the site
and attend daily site safety meetings thereafter. They will aso follow the “buddy rule”’

(work with or in close proximity to another worker) when doing their work.

6.2 Regulated Work Areas

Because access to the Arkema site is controlled, and because there are no regular
activities on the site, there is little chance of exposing the public to the anticipated work
activity of soil/sediment/groundwater sampling. Consequently there generally will not be
a requirement to establish additional regulated work areas while performing these
activities. At soil/sediment/groundwater sampling locations were respirators are
required, or where significant risk is associated with exposure to chemicals, then specific
exclusion zones, contamination reduction zones, and support zones will be established as
described below. These zones will be clearly marked and only properly trained and
medically qualified personnel will be allowed to enter them. Smoking, eating, or drinking

will only be allowed in the support zone.

6.2.1 Exclusion Zones
As required by site conditions, exclusion zones (EZs) will be placed around work areas as
described below. As a minimum, EZs will be established around each drilling site and

active groundwater monitoring and soil / sediment sampling location. EZs will be
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demarcated with warning tape or other equivalent means (for example cones, barricade,
stanchions) and marked with warning signs. Only Hazardous Waste Operations and
Emergency Response (HAZWOPER) trained and medically qualified workers wearing
the necessary PPE as described in Section 10.0 will be allowed to enter the EZ. All site
personnel will be accompanied by another crewmember when working in the EZ. Upon
exiting the EZ, site workers will doff personal protective equipment (PPE) and wash their
hands and face prior to eating, drinking, smoking or performing any other hand-to-mouth

activity.

EZ locations will be altered to account for changing site conditions.

6.2.2 Contamination Reduction Zones
As required by site conditions, Contamination Reduction Zone (CRZ) will be established
adjacent to each EZ to provide a secure area for decontaminating and removing the
protective clothing worn by those site workers working in the EZs. The CRZs will be
equipped with the following equipment, as necessary.

e Chairs or benches for the workers to sit on when removing their clothing

e Wash buckets and brushes for cleaning protective clothing and tools

e First Aid Kit

e Bloodborne pathogen kit

e Air horn (or other emergency alert signal)

e Fire Extinguisher (ABC Type, at least five pound size)

e Spill Kit

e Eyewash station

e Hand wash station (or equivalent materials)

e Containers appropriate for containing used PPE

e Additional PPE components (for example, additional disposable gloves or

hearing protection)
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6.2.3 Support Zone

As required by site conditions, all areas outside of the exclusion and contamination
reduction areas will be considered the support zone (SZ). The SZ will include equipment
and material storage areas, employee break areas, temporary office facilities, etc. and will
be considered open access for site personnel. No special access requirements other than

the general security requirements will be required for access to the SZ.

7. COMMUNICATIONS

Communications at the jobsite will be by verbal command, hand signals, cell phone, or a
combination of all three. DOF personnel will carry with them cellular telephones and a
listing of emergency telephone numbers. These phone numbers are listed in Section 13 of
this plan. Copies of these phone numbers will be available at each operational work area.
In the event of an emergency requiring evacuation, the Emergency Coordinator will
verbally alert each contractor working on-site to immediately proceed to the designated

staging location for a head count and for further instructions on exiting the site.

8. TRAINING AND RECORDKEEPING REQUIREMENTS

Site personnel directly involved in soil, sediment, surface water and groundwater
sampling or other site workers who could potentially incur significant dermal or
inhalation exposures to the site contaminants will have completed at least 40 hours of
hazardous waste operations training, as required by 29 CFR 1910.120/1926.65. These
individuals must also have received a minimum of three days of actual field experience
under the direct supervision of a trained, experienced supervisor. Those personnel who
completed the 40-hour training more than 12 months prior to the start of the project will
have attended an 8-hour refresher course within the past 12 months. The Field Project
Manager, Site Supervisor (including subcontractor supervisors), and the SHSO must have

completed an additional 8 hours of hazardous waste site supervisor training.
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A copy of the training completion certificates for each employee (including

subcontractors) working in either the EZ or CRZ will be maintained at the project site.

All personnel working on site will receive site orientation training that will include a

discussion of each element of this HASP and all of its attachments. At least one site

worker, who has current first aid/cardiopulmonary resuscitation (CPR) training, will be

on site at all times when work is underway. The aforementioned training requirements

and other mandatory training and certifications required for this project are summarized

in Table 8-1.
Table 8-1 Summary of Training Requirements
Personnel Requirements

SHSO, Field Project Manager,
and Site Supervisors

40-Hour HAZWOPER, 3 days of supervised field experience
training, current 8-hour refresher training

Bloodborne pathogens awareness

Fire extinguisher training [29 CFR 1910.157(g)]

8 Hr. Site Supervisor Course (29 CFR 1910.120 p. (e)(8))
First Aid/CPR training

Hearing protection training [29 CFR 1910.95(i),(k)] and
hearing conservation program

Site- specific training (including hazcom training)

Technicians working in the
EZ or CRZ (includes laborers,
scientists, engineers,
technicians, etc.)

40-Hour HAZWOPER, 3 days of supervised field experience
training, current 8-hour refresher training

Hearing protection training [29 CFR 1910.95(i),(k)] and
hearing conservation program

Bloodborne pathogens awareness

Fire extinguisher training [29 CFR 1910.157(g)]

Site specific training (including hazcom training)

General site workers not
working in the EZ or CRZ
(includes laborers, scientists,
engineers, technicians, etc.)

Hearing protection training [29 CFR 1910.95(i),(k)] and
hearing conservation program

Bloodborne pathogens awareness

Fire extinguisher training [29 CFR 1910.157(g)]

Site specific training (including hazcom training)

Subcontractors and Visitors
(not operating in an area
where a potential for exposure
to contamination exists)

Site safety brief / safety awareness training

CPR = cardiopulmonary resuscitation




Dalton, Olmsted & Fuglevand, Inc.

Site Safety and Health Plan — Site Characterization
Former Arkema Manufacturing Plant
Page 19 September 2011

Personnel Requirements

8.1 Site Specific Training
Prior to starting work, each employee will receive site specific health and safety training.
The SHSO, or designee, will provide and document site-specific orientation training
during the project site kickoff meeting and whenever new workers arrive on site. No site
workers will be allowed to begin work on site until the site-specific training is completed
and documented by the SHSO. This training will address this HASP and health and
safety requirements and procedures pertinent to site operations.
As part of the site-specific orientation training, the following topics will be covered:

¢ Project introduction and orientation

e Potential site hazards (chemical, physical, and biological)

e Hazard Communication as per 29 CFR 1910.1200 (particularly arsenic hazard

awareness training)
e Selection, use, and limitation of PPE
e Emergency procedures

e Contents of the HASP

8.2  Hazard Communication Training

Material Data Safety Sheets (MSDS) will be kept in Appendix C of this HASP for each
hazardous chemical used during the project. These MSDSs will be made available to each
employee on request. Employees will also be informed about any site operations
involving the use of hazardous chemicals, the hazardous nature of the chemicals used,
and the location of the MSDSs. Workers who are exposed to hazardous chemicals will be
trained to recognized chemical contact hazards in the workplace, the physical properties

and health hazards of hazardous chemicals, and the personal protective measures that will
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be taken to control exposures. All chemical containers used to store hazardous chemicals

will also be marked or labeled with the name of the chemical and its hazard warning.

8.3 Emergency Response Training
Personnel on this project will not respond to off-site releases of hazardous materials,
structural or major fires, or other catastrophic incidents. Project personnel will only
respond to on-site incidents within their training and competency. On-site response
training during initial orientation, as well as periodic drills and reviews at each work area
will include:
e Employee alarm system
e Evacuation procedures, routes, meeting places, and accountability
e Control of fuel sources
e Fire extinguisher education (No employee is permitted to attempt to fight a
fire beyond incipient stage.)
e Minor spill control/cleanup on site in accordance with the plan. This may
include source control (e.g., shutoffs, repositioning containers); containment
(e.g., drum overpacks, sorbent booms, earthen dikes); and non-emergency
cleanup (e.g., sweeping, digging, pumping, and containerization of spills and
residues).

e Rescue operations, as necessary

8.4 First Aid and CPR Training

At a minimum, one site worker per work shift will have received first aid and CPR
training taught by a certified instructor and approved by an organization such as the
American Red Cross. Persons trained in first aid and CPR shall have received instruction
on bloodborne pathogens according to 29 CFR 1910.1030. Site-specific briefings will
include information about bloodborne pathogen hazards, and the SHSO will keep a

record of all site personnel having such training.
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On-site medical emergencies will be handled as discussed in the Emergency Response
Plan (Section 13). Type III, 16-unit first aid kits that comply with the criteria contained
in ANSI Z308.1-1998 will be located on site and in each of the site vehicles, where
possible. Bloodborne pathogen barrier kits containing latex gloves, CPR barrier, masks,
and eye protectors will also be staged with the first aid kits. They will be inspected

weekly and replenished as necessary.

8.5 Tools and Equipment

Any worker using a specific tool must have had training on the proper use of the tool.
For tools having common use in construction activities, a visual observation by a
supervisor is sufficient to document that worker is knowledgeable of general trade tools
(screwdrivers, hammers, pliers, wrenches, etc.). Workers operating heavy equipment
must have training or equivalent experience in operating that equipment Training in the
operation of forklifts requires training specified in 29 CFR 1910.178, which includes
recertification on a periodic basis. A certificate of training in compliance with this

regulation is required in the employee’s training record.

8.6  Safety Meetings

Site safety briefings will be conducted prior to the start of work each day. During these
sessions, each worker (subcontractors included) will be encouraged to share their
observations, thoughts, and experiences on safety and health-related issues pertinent to
the jobsite. This venue also allows site management to share important hazard
communication topics with the workers, such as plan-of-the-day activities and associated
hazards and controls, required use of PPE, decontamination procedures, emergency

procedures, safe work practices, and HASP changes.

The SHSO will conduct these briefings at the start of each shift. Site briefings may be
repeated during the day if new hazards arise, which must be communicated to site
personnel, or if other workers arrive at the jobsite later in the day. It is at this meeting

that site workers will review the AHA for the tasks to be performed that day. A Daily
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Site Briefing form will be used to document these meetings and will include a listing of
topics discussed, hazards identified, recommended remedial controls, other pertinent
issues, and the names of all attendees. The information gathered in these sessions will be
used to correct any unsafe conditions or work practices at the jobsite and amend the
SSHP as appropriate. Copies of Daily Site Briefing forms will be maintained in the
project files. A copy of this form is included in Attachment C.

8.7 Recordkeeping Requirements
In accordance with the recordkeeping requirements of 29 CFR 1910 and 1926, and
DOF’s Health and Safety Program, the following health and safety documents will be
generated and maintained at the jobsite:

e Daily Tailgate Safety Briefings

e Medical clearance letters

e Training course certificates (i.e. 40Hr. Hazwoper, 8Hr. Refresher, First

Aid/CPR, etc.)

e Respirator fit test forms

e Accident report and investigation forms.

e MSDS sheets

e DOF project field notebook

e HASPreview declaration

e Weekly and monthly site inspection forms

Copies of these forms are included in Appendix C.

8.8 Inspections

The SHSO will conduct informal daily inspections of the jobsite. The results of these
inspections will be recorded in the DOF project field notebook. Safety and health
inspections will also be conducted each week by the Field Project Manager and every

month by the Project Manager or their designee. Inspection results will be recorded on
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the “Project Inspection Checklist” found in Appendix C. Copies of the inspection reports
will be kept on file for review by the PHSM.

Deficiencies noted during these inspections will be recorded in DOF’s project field
notebook . Each deficiency will be corrected by a designated authority according to a
pre-assigned completion date. Copies of the inspection findings will be sent to the Project

Manager for evaluation and correction of any deficiencies.

9. MEDICAL SURVEILLANCE

DOF site personnel and subcontractors who are exposed to hazardous substances on this
project will participate in either DOF’s Medical Surveillance program or in a comparable
surveillance program chosen by their employer that meets the requirements of 29 CFR
1910.120(f). This program requires a complete pre-employment physical with associated
laboratory tests and a drug screen. DOF site personnel must have passed this
examination and have a copy of their medical clearance on file at the site before they will
be allowed to enter the EZ or CRZ. This clearance letter, applicable to both DOF and
subcontractor personnel, must include the physician’s opinion as to whether the employee
has any detected medical conditions which would place the employee at increased risk of
material impairment of the employee’s health from work in hazardous waste operations
or emergency response or from respirator use. It must also list any limitations upon the

employee’s assigned work.

An annual or biennial physical examination (as determined by the occupational health
physician) is also required for all personnel participating in this program. Additional
physical exams will be made available to program participants who terminate their
employment with DOF or who are reassigned to a job position, which does not require

participation in the program.
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The medical examinations will be provided by a licensed physician, preferably one

knowledgeable in occupational medicine, in accordance with 29 CFR 1910.120 (f)(5).

10. PERSONAL PROTECTIVE EQUIPMENT

Prior to the start of work, the SHSO will review the applicable work plans, site historical
records, remedial investigation results, etc. and evaluate each major work activity to
determine the appropriate level of PPE needed for the work. This evaluation will include
a consideration of potential chemical, physical, and biological hazards present; work
operations to be performed; potential routes of exposure; concentrations of contaminants
present; and characteristics, capabilities, and limitations of PPE, including any hazards
that the PPE may create or exacerbate (i.e., heat stress). Evaluation findings and

recommendations for the project, to date, are listed in the AHA tables found in Appendix

A.

The SHSO will also evaluate PPE usage at the jobsite on a daily basis and determine the
necessary PPE for specific activities or portions of activities not included in the AHAs. If
necessary, the HASP will be amended to reflect new or modified PPE requirements. All
PPE changes will be communicated to site personnel during the daily site briefings and
hazard communication training sessions. At a minimum, though, all field activities will
require the use of ANSI-approved hard hats, safety glasses, safety-toe footwear; short-
sleeve shirts; and long pants and ANSI / International Safety Equipment Association

(ISEA) 107-2004 Class II compliant reflective road vests.

Three different levels of PPE—Level D, modified Level D, and Level C —will be
available for use during the planned project activities. The PPE components that make

up these levels are listed below.
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10.1 Level D
For activities not presenting a risk of significant contact with contaminated sediment, soil

or groundwater, site personnel will wear Level D consisting of:

e Standard work clothing (long pants and short or long sleeve shirt), gloves (as
appropriate), ANSI-approved hard hat and safety glasses

e Chemical-resistant boots or leather work boots with safety toe (as appropriate)

e Hearing protection as required

e ANSI/ISEA 107-2004 Class II reflective road vests where equipment traffic is
present

e Leather work gloves

Site operations that are likely to result in minimal contact with contaminated soil and
groundwater include operating mobile equipment, working in the SZ, and working in
areas where airborne contaminant levels are below PELs. Personnel performing these

tasks will wear Level D PPE unless the SHSO determines an upgrade is necessary.

10.2 Modified Level D
Modified Level D will be worn by those site personnel directly engaged in activities that
could result in significant skin contact to contaminated sediment, soil, and groundwater.
Also, personnel assigned to assist in decontaminating these individuals will wear the
same level of PPE. Modified Level D will consist of the following items:
e Disposable Tyvek coveralls or lightweight neoprene raingear or PolyTyvek
coveralls if contact with liquid is possible.
e Nitrile gloves
e Rubber boots with steel toes or leather steel toe boots with chemical resistant
boot covers.
e Hard hat
e Safety glasses
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e Hearing protection as required
e ANSIISEA 107-2004 Class II reflective road vests worn on the outside of the

coveralls in areas of equipment traffic.

Workers directly engaged in manually handling contaminated sediment, soil or
groundwater (such as, drillers and sampling technicians) in the designated exclusion
zones and those who repair equipment that is soiled have the greatest potential for

contacting site contaminants.

10.3 LevelC

Level C will be worn if the air monitoring results described in Section 12.0 indicate that
an inhalation exposure hazard (in addition to a skin contact hazard) to volatile organic
vapors or arsenic contaminated dust in excess of the specific action levels listed in Table
12-1 exist at the site. Level C will consist of the Modified Level D clothing specified
above plus a full-face air purifying respirator (APR) equipped with organic vapor / HEPA
cartridges. Cartridges will not be used beyond their calculated end-of-service-life and at

a minimum will be discarded at the end of each day.

Efforts will be made to eliminate airborne exposure hazards before resorting to the use of
respiratory protection by, for example, allowing vapor emissions to dissipate before
resuming work, using water to wet the ground to control dust release, and using exhaust

fans to dilute potentially toxic or explosive atmospheres.

10.4 Respirator Use Requirements

All DOF personnel who must wear half-face air purifying respirators (APR) will receive
a qualitative fit test in the exact same model, type, and size respirator to be used on the
project prior to starting work. Fit test records will be kept on-file at the jobsite. Fit testing

will be repeated every twelve months. Only medically qualified personnel will be
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allowed to use respiratory protective equipment. Medical clearance letters indicating the

worker’s ability to a wear respirator will be maintained at the jobsite.

Respirator users will also be trained in the selection, use, limitations, and maintenance of
the respirators they have been assigned. This training is typically included in the worker’s
40 Hr. Hazwoper training course and 8 Hr. Refresher training. Re-training on this subject,

however, will be offered to anyone unfamiliar with the aforementioned topics.

Each respirator user on the project will be issued and fit tested in their own respirator
which will be issued to them before work begins. They will be responsible for properly
cleaning, inspecting, maintaining, repairing, and storing this equipment. Respirators will
be cleaned in the manufacturer’s recommended cleaning and disinfecting solution after
each use. They will then be dried, placed in plastic bags and stored on-site for future use.
Each storage bag will be identified with the respirator user’s name. The Site Safety and
Health Officer will conduct periodic inspections of all operations requiring the use of
respirators to ensure the aforementioned respirator use requirements are being

implemented.

10.5 PPE Use and Maintenance

Employees assigned to use PPE are required to inspect the equipment before and after
each use, discard any equipment that is defective, clean and maintain the equipment
according to manufacturer’s recommendations, and store their PPE in a clean, secure
area. Specific PPE inspection, cleaning, and maintenance procedures vary according to
the type of equipment being used. Employees will be informed of these equipment-
specific use and maintenance procedures prior to being assigned to their jobs. Training in
PPE equipment inspection, cleaning, and maintenance protocols will be provided during
the requisite 40-Hour Hazardous Waste Operations course and in the site-specific
orientation training conducted by the SHSO. Employees will practice use and inspection

of PPE before entering an EZ.
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At the end of each shift, the SHSO will examine the inside of a representative sample of
protective garments before they are discarded or cleaned to identify evidence of
breakthrough. Such evidence would include any discoloration or staining of the clothing;
thinning, blistering, or cracking of the clothing material; and the presence of torn seams
and perforations. The SHSO will also note if the workers themselves have become
contaminated while wearing the PPE. If, based on this examination, it is apparent that the
PPE designated for the work is not adequately controlling worker exposures, the level of

personal protection will be upgraded.

11. DECONTAMINATON

11.1  Personnel Decontamination

Decontamination for site personnel wearing Level D PPE will consist of having workers
remove their hard hats, safety glasses, leather gloves, hearing protectors, and outer
protective garments prior to leaving the site and storing them in a clean area for reuse the

next day.

Site personnel engaged in activities requiring Modified Level D and Level C PPE will be
required to wash their boots and remove their gloves when leaving the EZ. Disposable
coveralls will be placed in a designated container for disposal. Workers will wash their
hands and face before leaving the CRZ. Respirators, if worn, will be removed last and
placed in plastic bags for later inspection, cleaning, and storage. Separate areas for
storing street clothing and changing into and out of chemical protective clothing will be

determined at the jobsite should level C or modified level C be required.

Personnel decontamination will be conducted in a CRZ situated adjacent to and
contiguous with the EZ. A washtub will be placed in the CRZ for workers to use during
the decontamination process. Scrub brushes and soap solution may be used to remove
soil from clothing. Wash and rinse water will be managed and disposed of as discussed

in the Site Work Plan.
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The SHSO will ensure that the above-mentioned decontamination procedures are
effectively controlling the spread of contamination in the work area by periodically
inspecting the recently cleaned clothing and equipment for evidence of residual
contamination. The work area also will be examined to detect any sign of contamination
outside of the work zones. Should it become apparent that contamination is being
dispersed into clean areas of the site, work activities will cease until more effective

decontamination methods can be devised.

11.2 Equipment Decontamination

Decontamination of hand tools and heavy machinery will be performed prior to leaving
the site or at the conclusion of site activities. Equipment will be cleaned of gross
materials using hand tools and brushes and will then be sprayed with water, as necessary.
To the greatest extent possible, rinsates will be maintained within the consolidation area
or containments. General cleaning of equipment and tools where contact with
contaminated materials has not occurred will not be considered decontamination and will
not require containment of rinsates. Generation of dust will be minimized to the greatest

extent possible.

12. AIR MONITORING

Ambient air measurements for volatile organic vapors will be collected in the breathing
zone of site workers when sampling monitoring wells and collecting soil core samples in
areas that are known to be contaminated with volatile organic hydrocarbons. The purpose
of this monitoring is to ensure that: 1) vapor levels do not pose an inhalation hazard to
site personnel, 2) the appropriate level of PPE is being used, and 3) potentially explosive

environments do not exist.

Organic vapor levels will be measured with an organic vapor analyzer, such as a PID or
FID. As indicated in Table 12-1, total organic vapor levels equal to or less than

background will be considered acceptable. Vapor levels in excess of this limit will
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require that work temporarily stop until vapors dissipate, effective engineering controls

are implemented, or workers wear Level C PPE.

Ambient, dust levels in the work area will be measured with a direct-reading, MiniRam
dust monitor. For the site, in general, dust concentrations at or below 2.5 mg/m3 will be
considered acceptable, requiring no special personal protective controls. If, however,
ambient dust exceeds this limit, dust control measures will be implemented and/or site
personnel will wear Level C PPE. In the arsenic “hot spot” areas of the site where arsenic
levels as high as 25,000 ppm exist, this action level will be lowered to 0.2 mg/m3

ambient dust.

Also, because arsenic has been identified in the site soils at elevated concentrations,
particularly in the waste disposal area, it may be necessary to collect 8-hour Time
Weighted Average exposure measurements on representative workers involved in dust
producing activities to verify that arsenic exposures are below it’s action level and to
comply with the initial air monitoring requirements of WAC 296-62-07347(5)(b). This

sampling will be conducted by Stephen Frost CIH on representative workers.

Air sampling for arsenic will be conducted as per the National Institute for Occupational
Safety and Health (NIOSH) Sampling and Analytical Method 7300. Exposure
monitoring samples will be sent to an American Industrial Hygiene Association (AIHA)
accredited laboratory, NVL Laboratories, Inc. in Seattle, Washington for analysis. Air
monitoring results will be recorded in the site field logbook and will be made available
for review by all site personnel. Personnel will be notified of any levels of concern
verbally upon receipt of the results or through discussions during the next daily safety
meeting. Employees who had their personal exposures to arsenic measured will receive a
written letter with their test results. This letter will be delivered no later than five days

after receipt of air monitoring results.
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Calibration and maintenance of monitoring equipment will be done by the SHSO in

compliance with the manufacturer’s specifications and will be performed prior to daily

monitoring. Calibration records will be kept in the project health and safety files. All

direct reading air sampling results from the previous day will be discussed with the site

crews at the morning tailgate safety meeting.

The above-mentioned instrument readings will be compared to the actions levels listed in

Table 12-1.
Table 12-1 Air Monitoring Action Levels
Monitoring
Instruments Activity Action Level Site Action
< background e Continue working
Drilling soil borings.
Constructing groundwater > background but <40 | ® Wear Level C PPE or
Organic Vapor moni'toring wells. . ppm. stop work until vapors
Analyzer (PID Purging and sampling wells. are < background.
nalyzer or Working in VOC
FID) contaminated soils e Discontinue work
>40 ppm e Shut down equipment
e Evacuate area
e Call Project Manager
<0.005 mg/m’ As Wear Modified Level D
>0.005 mg/m’ As but | Medical Monitoring

Personal exposure
monitoring for
arsenic

Drilling soil borings.
Constructing groundwater
monitoring wells.

Other dust generating
activities.

<0.01 mg/m’ As

>0.01 mg/m’ As but
<0.03 mg/m® As

>0.03 mg/m’ As

Biological Monitor.
Hazcom Training
Decontamination and
Change areas

Wear Level C

Comply with WAC 296-62-
07347.

Suspend work and call
PHSM.
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Combustible Gas /
H,S Indicator

Drilling soil borings and
installing wells in slag pile.

<10% LEL

>10% LEL

<20 ppm H,S

>20 ppm H,S

Continue or resume
working

Stop work, shut down
equipment, isolate ignition
sources, evacuate
immediate work area.
Inert auger as appropriate
to control explosive
atmosphere.

Continue or resume
working

Evacuate imrmediate work
area.

MiniRam Dust
Monitor

All work activities throughout
the site.

Working in arsenic hot spot
areas.

<2.5 mg/m3

> 2.5 mg/m’ but < 10
mg/m3.

> 10 mg/m’.

<0.2 mg/m’

> (.2 mg/m’> but < 2.0

mg/m3.

> 2.0 mg/m’.

Continue working

Implement dust control
measure and/or have site
personnel wear Level C
PPE.

Stop work and evacuate
site.

Continue working

Implement dust control
measure and/or have site
personnel wear Level C
PPE.

Stop work and evacuate
immediate work area.

13. EMERGENCY RESPONSE

Thereis a possibility that DOF personnel or their contractors could experience a

medical emergency in the norma course of their work or, perhaps, spill fuels and

lubricants used to service their equipment. For these emergencies, the following
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emergency response plan has been drafted. It will be discussed with all project
personnel during their initial site orientation training. A copy of the Emergency
Response Plan (this section) and a map to the emergency medical facility (Appendix D)

will be readily available in each work area.
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A listing of emergency response contacts for this project is presented in following table:

13-1. Emergency Response Contacts

Site Address:
2901 Taylor Way
Tacoma, WA

Hospital:

St. Joseph’s Medical Center
1717 South J Street
Tacoma, WA 98405

(253) 426-4100

EMT/Ambulance

911

Pierce County Sheriff’s Dept.:

Emergency

911

Business

(253) 798-4721

Tacoma Fire Dept.:

Emergency 911
Business
US Coast Guard (206) 217-6000 or VHF chnl 16

DOF Field Project Manager, Dave Cooper

Cell: (206) 660-3466

DOF Emergency Coordinator, Dave Cooper

Cell: (206) 660-3466

DOF Project Manager, Matt Dalton

Cell: (206) 498-6616

Port of Tacoma Security (after hours) (253) 383-9472

Port of Tacoma Security (Agnes TooT00) Cell: (253) 571-8872
Nationa Response Center 800-424-8802

Dept. of Ecology 800-258-5990
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13.1 Emergency Coordinator

DOF’s Technica Lead will be the designated emergency coordinator responsible for
implementing this emergency response plan. This person will notify emergency
responders during a medical emergency (ambulance, hospital, etc.) or spill incident and
ensure that the client and all affected project contractors are made aware of any
emergencies occurring on-site. DOF’s Technical Lead will initiate emergency
evacuation procedures, as appropriate, and ensure that injured DOF employees are
given emergency medical treatment and are transported to the hospital for follow-up
treatment.

The emergency coordinator will conduct an inspection of emergency response
equipment every month. This equipment includes fire extinguishers, first aid kits, and
spill control equipment. As part of the daily site walk-through, he/she will pay close
attention to potential fire hazards, spill potentias, and individua work practices.
Emergency response equipment will be stored at an easily accessible location in the
work area. Monthly fire extinguisher checks will be documented, either on the fire
extinguisher or in the SHSO logbook.

13.2 Site Evacuation

Should a serious or catastrophic situation arise on site, such as but not limited to, an
uncontrollable fire, airborne release of flammable or toxic chemical, hazardous liquid
spill, significant injury to site personnel, and major earthquake or explosion, the jobsite
will be evacuated. Site personnel will be notified of an evacuation through direct

communication.

If an evacuation is necessary, al site personnel will proceed immediately to the entry
gate to the site on Taylor Way. The emergency coordinator will be informed of the

emergency and a head count of all assembled site personnel will be taken. Once
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everyone is accounted for, they will evacuate further to a safe area designated during
site orientation training and the emergency coordinator will assess the situation and

outline the actions to be taken.

During the emergency, the emergency coordinator will:

¢ Ensure injured personnel are given first aid treatment, as appropriate.
e Shut down equipment that could cause a hazard or act as an ignition source;
e Notify applicable emergency response services.

e Prohibit unauthorized personnel from entering the evacuated area by calling Port

of Tacoma Security.
e Provide emergency equipment as appropriate; and

e Notify the project manager and client of the incident.

13.3 Environmental Incident (Spill)

Each contractor working on-site will be responsible for containing, controlling, and
cleaning up any spills they create. Except for collecting environmental samples, DOF
will not be engaged in any work activities that could result in the significant release of
hazardous materias into the environment. Spills associated with drilling activities
would likely result from the release of diesel fuel, lubricants, or hydraulic fluid into the
water from the refueling or maintenance of their equipment. Should such an event
occur, the Technica Lead will isolate the spill area; identify the nature and hazardous
properties of the spilled materia (i.e. reference MSDS sheets); notify site management
of the situation; don appropriate personal protective equipment and; contain and control

the spill using plugs, patches, containment boom and absorbants, etc.

A small spill, less than 5 gallons, will be handled by the responsible contractor. For
spills greater than 5 gallons, the responsible contractor or DOF will call the local
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emergency response hazmat team (Fire Dept.) for assistance. The heavy equipment
contractor will have on hand appropriate spill control equipment consisting of sorbent
pads, sorbent boom, vermiculite, duct tape, large plastic bags, shovel, and one 55-
galon drum (or two 35-gallon drums). This spill kit will aso include persona
protective equipment, such as, disposable PolyTyvek coverdls or lightweight PVC
raingear, nitrile gloves, PVC boot covers, and chemical protective goggles. This

equipment will be staged at each major work area.

Any spills that occur in the water will be reported to the appropriate regulatory
authorities (i.e. Coast Guard, EPA, Dept. of Ecology, etc.) They will direct on-site

cleanup resources and efforts.

13.4 Explosion

In the event of an explosion, al non-essential personnel will be evacuated from the site
and the work area will be secured. No one will be alowed to re-enter the site, except to
possibly save alife, until cleared by the emergency coordinator. If adjacent properties
are threatened by the explosion, local emergency response authorities will be called to

evaluate the situation and possibly initiate an evacuation of the surrounding community.

13.5 Personal Injury
In the event of serious personnel injury (fataity, patient unconscious, possibility of
broken bones, severe bleeding, burns, blood loss, shock, or trauma), the first person
on-scene will immediately:

e Administer first aid if qualified; if not qualified, seek out a person qualified to

administer first aid; and

¢ Notify the emergency coordinator of the name of the individual involved, their

location, and the nature of injury.
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The emergency coordinator, upon receipt of notification of the injury, will

immediately:

e Notify emergency medical services and give the appropriate patient information and
their location.

e Assist the injured party as deemed appropriate.

¢ Designate someone to accompany the injured party to the hospital and to provide
chemical data sheets to the emergency medical team.

e Notify DOF’s project manager.

e Complete an injury report (see Appendix C.)

If the emergency coordinator determines that emergency medical services are not
necessary (minor injury such as sprain or abrasion, patient is conscious and can be
moved), he/she may direct someone to transport the patient by vehicle to the hospital.
A hospita route map will be located in DOF’ s field vehicle which will be present at

each major work area.

13.6 Adverse Weather

Westher conditions in Washington State are typically punctuated by severe winds and
rain. In the event of adverse weather, the SHSO working with the site superintendent
will determine if work can continue without sacrificing the health and safety of field
personnel. Some of the items to be considered prior to determining if work should

continue are:
e Extreme cold and wind,
e Heavy precipitation,
e Limited visibility, and

e Potential for accidents.
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13.7 Emergency Equipment
The following emergency response equipment will be stored at DOF’ s field vehicle:

e First aid kits for 5 people,
e 5-pound ABC fire extinguishers (to be inspected monthly),
e Portable, emergency eyewash.

e Cédlular phones and/or radios.

This equipment will be inspected monthly by the FPM. It will be cleaned, inspected,
and replenished immediately after each use.

Postings related to the Emergency Response Plan will be placed in the DOF field
vehicle, sediment sampling boat, or each mgjor work area. The following information

from the Emergency Response Plan will be highlighted on these postings:

e Emergency telephone numbers for fire, ambulance, hospitals, police

e Location of fire extinguishers and emergency equipment

e Map to the hospital.
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14. HEALTH AND SAFETY PLAN CERTIFICATION

By their signature, the following undersigned certify that this plan has been read, or
otherwise communicated to them. They further certify that they completely understand
this plan and will follow its procedures for the protection of the health and safety of all
persons entering this site.

NAME DATE
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To: Troy Bussey, Field Team Members
From: Stacy Munson
Date: July 18, 2016

Subject:  XRF Field Screening Procedures, Former Arkema Manufacturing Site, Tacoma, Washington

The purpose of this memo is to describe the field-portable X-Ray Fluorescence (XRF) unit procedures for real-time
analysis of arsenic and other metals in soil at the former Arkema manufacturing site in the Port of Tacoma, Washington
during Feasibility Study (FS) Data Gap Investigation field activities.

Introduction

The XRF sample preparation and analysis procedures were developed using United States Environmental Protection
Agency (USEPA) Method SW846-6200 (USEPA 2007), the Innov-X Alpha/Delta XRF user instruction manuals (Olympus
2010), and the USEPA and Interstate Technology Regulatory Council (ITRC) Advanced Design Application & Data Analysis
for Field-Portable XRF guidance (USEPA 2010). The Innov-X Alpha/Delta XRF unit (or equivalent) meets EPA SW846-6200
requirements and will be used to analyze samples.

XRF Unit Calibration

Calibration checks will be made on the XRF unit by the vendor supplying the unit, and before, during, and after field
sample preparation and analysis. Calibration checks ensure that the precision, accuracy, and quantitation limits of the
XRF unit are within quality assurance/quality control (QA/QC) standards. Standardization procedures details and
frequency are presented in Table 1 and discussed below.

The vendor supplying the unit will be consulted to ensure it is factory-calibrated for analysis of arsenic and other metals
in soil. A standard Alloy 316 energy calibration procedure will be performed before, during, and after all field sample
preparation activities. Standard reference materials (SRMs) with the range of concentrations likely to be observed at
the site will be utilized during calibration procedures in the field to ensure precision and accuracy in the data generated.
Standard reference materials will be obtained from the XRF unit manufacturer, the vendor supplying the XRF unit,
and/or the National Institute of Standards and Technology.

XRF Sample Preparation - Drying

Soil XRF analytical results can be biased low due to excess moisture because as soil moisture content increases, XRF-
estimated metal concentrations will decrease. Therefore, soil samples will be dried to less than 20% moisture content in
order to increase data quality (USEPA 2010).

Samples selected for XRF analysis will be placed into a dedicated convection-oven-safe metal pie pan (or equivalent)
container and dried to less than 20% moisture in a convection oven before being homogenized and placed into a plastic
bag for XRF analysis. A minimum of 5g of soil will be obtained for each sample. Moisture will be measured using a
calibrated, decontaminated Decagon EC-5 (or equivalent) soil moisture probe and samples with moisture content
greater than 20% will be dried further.



XRF Sample Preparation - Homogenizing

To ensure that soil XRF analytical results are not biased high or low, the soil samples will be sieved and homogenized to
increase data quality. Dried samples will be passed through a decontaminated 1/4 in. (6.35 mm) sieve in order to
remove large rocks and debris. The sample will be pushed through the screen using a decontaminated pestle. Large
debris (e.g., sticks, roots, rocks, trash) that does not pass through the screen will be discarded. As samples pass through
the 1/4 in. sieve, the samples will fall onto a piece of butcher or parchment paper. To homogenize the samples, the
paper will be folded over by lifting alternating corners, one at a time, for a minimum of 20 corner lifts. Additionally, the
mortar and pestle will be used to homogenize soils which may have adhered together while drying. Following
homogenization the dried, sieved, homogenized samples will be placed in clear plastic sandwich bags for XRF analysis.

XRF Analysis Procedures

The drying and homogenizing sample preparation steps described above may be modified in the field, if other laboratory
analyses are to be requested for a sample and drying activities would impact the soil matrix such that the analyses
cannot be performed. In those cases, an initial homogenization and sample splitting step may be performed to preserve
the original soil matrix conditions.

To ensure that quality arsenic and other metals analytical results are collected, the XRF unit will be secured in a "stand"
that will hold it in place and reduce the chance for operator error. Square sample bags will be "shot" by the XRF four
times, once in each quadrant. Two readings will be collected from diagonal quadrants, then the bag will be flipped over
and readings will be collected from the other two quadrants. Each XRF analysis shot will be for 60 seconds. All readings
(and the detection limits for those readings) will be recorded. Any sample with intra-quadrant readings with a
difference greater than 40% will be re-homogenized and re-analyzed. If intra-quadrant analytical results still have a
difference greater than 40%, it will be assumed that the variability was due to natural heterogeneity in soil.

The representative arsenic and other metals concentrations in a sample may be determined by calculating the 95%
Upper Confidence Limit (UCL) on the mean using the four readings (USEPA 2010).

Following collection of XRF sample readings, the samples will be double-bagged. Additional analyses (if requested) will
be documented on a chain-of-custody form and samples will be prepared for transport and submitted to the laboratory.
Samples not identified for other analyses may still be sent to the laboratory for archive purposes.

XRF QA/QC Procedures

Data collection procedures and QA/QC procedures were identified to address XRF QA/QC metrics including bias,
precision, accuracy, detection limits, quantitation limits, representativeness, and comparability. The QA/QC procedures
presented in Table 1 will be performed at the frequency indicated and logged in the daily field notes. All QA/QC
procedures that require XRF shots will be run for 60 seconds.

References

Olympus. 2010. User Manual. Delta Family: Handheld XRF Analyzers.

USEPA. 2007. SW-846 Test Method 6200: Field Portable X-Ray Fluorescence Spectrometry for the Determination of
Elemental Concentrations in Soil and Sediment.
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Table 1: XRF QA/QC Procedures
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Procedure Name QA/QC Metric Procedure Notes M
Reduce bias by reducing
Sample Drying soil moisture content to Dry sample to less than 20% moisture content X
an acceptable level
Sieve (1/4 in. or 6.35 mm) to achieve a uniform
Sample Reduce bias by particle size and remove debris. Homogenize X
Homogenization homogenizing sample by folding the soil over on itself and mortar and
pestle (as necessary).
Default Instrument Self-calibration is conducted during Innov-X
. . Accuracy Alpha/Delta startup using Standard Alloy 316 X X X X
Calibration Procedure h .
will be supplied by the XRF manufacturer.
. . SRMs will be sourced from standards agencies
Instrument Calibration . .
. . and arsenic and other metals concentrations
Procedure Using Precision, Accuracy, and . . . o
s L will be consistent with Site conditions. Seven X X X X
Standard Reference Quantitation Limits . .
Materials readings will be taken of all SRMs. SRM
readings will be no greater than 20% different.
Take readings of blank sample material (silicon
Determining Detection dioxide sand) 7 times, find standard deviation,
Limits g Detection Limits multiply by 3.143 to determine the minimum X
detection limits for arsenic and other metals
and make sure they are less than action levels.
XRF Shot Duration Precision Each XRF shot will be for 60 seconds. X
Number of XRF Shots
. ' Accuracy Four shots per sample X
per Sample
Instrument Correction . .
u rect! . L Innov-X Alpha/Delta algorithm is run
Factor for Elemental Quantitation Limit . X
automatically.
Interference
. L. Take 3 readings f le at th
Sample Replicate Precision and @ e. readings rom. a sampie at the same
Analvsis Rebresentativeness location on the baggie. All three sample results X
¥ P should be no greater than 40% different.
Analytlcal . Comparability Samplfes will be subml.tted for analytical X
Confirmatory Analysis analysis of total arsenic.
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TECHNOLOGIES CORPORATION

To:

From:

Date:

www.uspioneer.com
Arkema Team Members
PIONEER

July 13, 2016

Subject: PIONEER Technologies Corporation Sample Number Schema

All:

The following sample number schema should be used on all PIONEER Technologies Corporation (PTC) projects:

MediaCode-SitelD-DateCode-TopDepth-BotDepth-(PTCTypeCode) — Be sure to use Dashes and Not Underscores

Media Code = 2 Letter Code for Media Sampled At Location (see Table 1)
Site ID = 1 to 10 Letter/Number Code for Site ID (with Dash between Site ID and Site ID # (e.g., MW-01)
DateCode = 6 Number Code for Date (no slashes between monthdayyear)
TopDepth = Optional but must have 1 decimal point max.
BotDepth = Optional but must have 1 decimal point max.
PTCSampTypeCode = Optional (see below)
O (01)-—For Field Duplicate/Replicate #1/Test Case #1
(02) — Replicate #2 or Test Case #2
(03) — Replicate #3 or Test Case #3
(04) — Replicate #4 or Test Case #4
(05) — Replicate #5 or Test Case #5
(06) — Replicate #6 or Test Case #6
(07) — Replicate #7 or Test Case #7
(08) — Replicate #8 or Test Case #8
(09) — Replicate #9 or Test Case #9
(10) — Leachate Sample

O O 0O o o o o o o o

(20) — Dissolved Sample (i.e., filtered in the field or by the lab)

Note: PTCSampTypeCodes can be combined. For example, a PTCSampTypeCode of “(11)” indicates that the sample
is a field duplicate of a leachate sample and a PTCSampTypeCode of “(21)” indicates that the sample is a field
duplicate of a dissolved/filtered sample.

Examples:

EF-EF-01-100112 — No Depth Interval
EF-EF-01-100112-(01) — No Depth Interval & Field Duplicate Sample of EF-EF01-100112
GW-MW-01-100112-10.5-20.5 — With Depth Intervals (10.5 to 20.5 feet)

PRESYR
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e S0O-S5-01-100112-0-0.5 — With Depth Intervals (0 to 0.5 feet)

Note: Examples of leachate and dissolved samples that require field duplicates or replicates:

e S0O-S5-01-100112-0-0.5-(11) — Field Duplicate of Leachate sample with depth Intervals (0 to 0.5 feet).

e S0O-S5-01-100112-0-0.5-(14) — Replicate #4 of Leachate sample with depth Intervals (0 to 0.5 feet).

e GW-MW-01-100112-10.5-20.5-(21) — Field Duplicate of Dissolved/Filtered groundwater sample with depth
intervals (10.5 to 20.5 feet)

e GW-MW-01-100112-10.5-20.5-(23) — Replicate #3 Triplicate of Dissolved/Filtered groundwater sample with
depth Intervals (10.5 to 20.5 feet).

Table 1 - PTC Media Codes for Sample Numbers

Media Media Code Description
for Sample
Number
Ambient Air AA Ambient Air
Asphalt AS Asphalt
Bituminous Coating BC Bituminous Coating
Brick BR Brick
Concrete (0] Concrete
Dust DT Dust
Equipment Blank EB Equipment Blank
Effluent EF Effluent
Field Blank FB Field Blank
Field Spike FS Field Spike Sample
Groundwater GW Groundwater
Indoor Air 1A Indoor Air
Influent IN Influent
Midpoint Between IN and EF | MD Midpoint Between Influent and Effluent Samples
Other Liquid oL Non-specified Liquid
Other Solid 0sS Non-specified Solid
Performance Evaluation PE Performance Evaluation Sample
Perched Water PP Perched Water
Paint PT Paint, Paint Chips, Paint Flakes
Pore Water PW Sediment Pore Water
Sierra-Crete SC Sierra-Crete
Sediment SD Sediment
Stack Sample (Emissions) SE Stack Sample (Emissions)
Soil Gas SG Soil Gas, Soil Vapors, Sub-Slab Soil Gas
Sludge SL Sludge
Soil SO Soil
Seep Water SP Seep Water from Bank Samples
Surfacewater SwW Surfacewater
e L P
2 Chris Waldron



Table 1 - PTC Media Codes for Sample Numbers
Media Media Code Description
for Sample
Number
Trip Blank B Trip Blank
Tap Water TW Tap Water, Drinking Water
Wood WD Wood Debris, Wood Waste
Waste Solid WS Investigation Derived Waste Solid
Waste Water WWwW Investigation Derived Waste Liquid
Treated Water XW Treated Water from Pilot Test, Treatability Study

Sincerely,

Chris Waldron

PRESYR

Chris Waldron
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1.0 GENERAL

This report summarizes the field measurements and samples that were collected in
support of the Feasibility Study (FS) Data Gap Investigation between August 2017 and
November 2017. Procedures used to accomplish the field measurements and sampling
followed those described in the Washington State Department of Ecology (Ecology)
approved FS Data Gap Investigation Work Plan (WP) prepared by Pioneer Technologies
Corporation (Pioneer). Field activities associated with Data Gaps #1A through #1C, #2A
through #2D, #3, #4A and #4B are described in this document. Anticipated 2018 field
activities associated with Data Gaps #4A as well as a follow-up groundwater sampling
event per Data Gaps #2A and #2B will be documented separately.

Samples of various media were collected including surface and subsurface soils,
groundwater, pore water, marine water from the Hylebos Waterway, and intertidal /
subtidal sediment from the Arkema shoreline. Collection of samples from various media
used the same general procedures (e.g. geologic logging) that are described below.
Procedures specific to the media being sampled are described in the following sections.

1.1 Deviations from the WP

Fieldwork was completed in general accordance with the WP. There were only a few
minor fieldwork deviations from the WP, and all of the deviations were either directed
by or approved by Pioneer. The fieldwork deviations were:

e A smaller mesh size (22 microns) was used for constructing the nylon screen
diffusion samplers (NSDSs). This was based on similar site experience and
reduced the potential for turbid samples.

e A water sample was not collected from a MW-A2-2 replacement monitoring
well. This well was planned, but never installed at the Former Dunlap Mound
Site.

e Field water quality measurements of total iron and sulfate were not collected, a
simplification of the WP.

e Afew high density polyethylene (HDPE) and fluorinated high density
polyethylene (FLPE) sample containers submitted to Brooks Applied Labs (BAL)
were accidentally switched. The Lab was notified in a timely manner and no data
was compromised.

e A static water level monitoring event was not conducted during low tide (a high
tide event was conducted). This was a planned simplification of the WP.

e An additional soil boring was advanced and sampled pursuant to Data Gap #2D
(PTC-129). This was a planned addition to the WP.

e Soil samples pursuant to Data Gap #2D were not collected from PTC-117, PTC-
118, PTC-127, and PTC-128. This was a planned simplification of the WP.



DALTON
OLMSTED
FUGLEVAND

January 14, 2019

1.2 Field Documentation and Geologic Logging

Field measurements, sample collection and documentation of the field work were
completed by or under the supervision of David Cooper, a licensed geologist with DOF.
Field data was recorded using field forms that were included in the SAPs.

Soil samples were described in the field using American Society for Testing and
Materials (ASTM) D-2488 as a general guide. Samples were field screened for visual
indications of contamination (color, staining etc.). Soil borings for Data Gap #2D were
screened for arsenic by X-ray fluorescence (XRF) and are described in a more detail in
Section 4. Select soil borings for Data Gap #2D were also screened for pH.

Geologic logs were prepared based on the sample descriptions and field screening;
these are included in Appendix A. Completed field forms are included in Appendix B.

1.3 Sample Handling

Sample labeling was completed as described in the approved WP. Filled sample
containers were placed in chilled coolers for transport to the laboratory. Samples were
delivered to the laboratory generally the same day or within 48 hours (soil and sediment
samples) and 24 hours (water samples) of collection. Sample handling was documented
using standard chain-of-custody (COC) procedures. The samples remained in the
immediate possession of DOF personnel at all times, or securely stowed (i.e. locked
vehicle) before delivery to the laboratory by the sample collection team, or under
custody seal by Thunderdog Messengers. A COC record accompanied the samples at all
times which included the site and sample identification, date of collection, analysis
requested, and the name and signature of the sampling technician. Analytical
Resources Inc. (ARI) of Tukwila, Washington and BAL of Bothell, Washington performed
the laboratory analyses.

Samples for sequential extraction analyses, arsenic speciation analyses, and batch
adsorption testing required anoxic preservation.

Water samples requiring anoxic preservation were decanted into laboratory prepared
vacutainers within a carbon dioxide atmosphere created inside a cooler containing dry
ice.

Soil and sediment samples requiring anoxic preservation were immediately removed
from the core and placed into laboratory prepared containers using the following
procedure:

(1) Transferred the sample to an 8 oz. jar with little or no headspace, using
decontaminated stainless steel spoons,

(2) Placed the sealed sample jar in a zip-loc Mylar bag,

(3) Added oxygen-absorbing packets to the Mylar bag,

(4) Purged the Mylar bag with nitrogen gas introduced by flexible hose from a
portable cylinder

(5) Manually expressed the majority of gas from the Mylar bag,

4
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(6) Sealed the Mylar bag,

(7) Loosened the threads of the inner jar lid to allow oxygen absorption packets to
work,

(8) Placed the sealed Mylar bag in a re-sealable plastic bag,

(9) Manually expressed the majority of air from the plastic bag, and

(10) Stored and transported the sample in a cooler with dry ice.

Following preservation of the anoxic samples, additional sample volume was collected
for conventional analyses and placed into laboratory prepared jars.

1.4 Surveying

Survey reference datums used for this project are listed below:

e Horizontal coordinates — 0.1 feet tolerance
North American Datum [NAD] 1983 (2007)
Based on National Geodetic Survey (NGS) continuously operation reference
stations (CORS)
WA — State Plane Zone South 4602, U.S. Survey Feet

e Vertical elevation — 0.01 feet tolerance
Datum: Mean Lower Low Water [MLLW] as defined by the National Ocean
Service Commencement Bay, Bench Mark “Tide 22 1933” = 19.39 feet for time
period 1960-1978 Epoch.

The horizontal coordinates of sampling locations were determined by professional
survey or using a Trimble Geo XH Differential Global Positioning System (DGPS). The
vertical elevations for the monitoring well top of casings were determined by
professional survey to the above datum/tolerance. Vertical elevations for the upland
borings, intertidal and subtidal samples were estimated based on existing mapping data
or relative to predicted tides.

1.5 Decontamination Protocol

Downhole drilling equipment was steamed cleaned prior to use and between each
boring to avoid cross contamination. Other sampling equipment was decontaminated
between each sample interval using soap (Liquinox) and a double rinse with tap water.

1.6 Investigation Derived Waste (IDW)

Decontamination water and residual soils from sample cores were placed in sealed
barrels and appropriately marked for waste profile and disposal. Purge-water
generated from groundwater monitoring wells sampling was placed in 350 gallon totes
onsite, appropriately marked, and profiled for disposal. The IDW consisted of:

e 4 -55 gallon drums of soil cuttings
e 600 gallons of purge water
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The waste was picked up on April 6, 2018 and transported for disposal at the Greater
Wenatchee Regional Landfill, Wenatchee, Washington. (Manifests are included as
Appendix D).

2.0 DATA GAPS 1A, 1B, 1C - ARKEMA SHORELINE SAMPLING

Pore water and surface water samples were collected during October and November of
2017 and consisted of seven pore water push point samplers (PPSs) and eight locations
using NSDSs. Surface water samples were collected from three locations using NSDSs.

2.1 PPS Sampling

Subtidal pore water samples were collected using PPSs on October 4-6, 2017. The PPS
samples were generally taken during an outgoing/falling tide, or near low tide. Samples
from seven locations were collected at the following stations:

Shoreline PPS Pore Water Sampling Locations

Station Elevation Location
(feet MLLW)?
119+425-ST1 -5 Intermediate aquifer outcrop
120+75-ST1 -5 Intermediate aquifer outcrop
123+25-ST1 -5 Intermediate aquifer outcrop
125+00-ST1 -5 Subtidal Cap
126+80-ST1 -5 Subtidal Cap
128+50-ST1 -5 Intermediate aquifer outcrop
130+75-ST1 -5 Intermediate aquifer outcrop

Note: (a) Elevation based on diver depth gauge relative to tide at time of sampling

A PPS sampling device constructed by DOF was deployed by divers from Northwest
Underwater Construction LLC under subcontract to DOF. Each PPS consisted of a 5”
diameter stainless steel probe with a retractable stainless steel screened tip, capable of
penetrating 9-12 inches into the sediment/cap and shielded by a 24” diameter pan with
a 3” lip to impede short-circuiting of surface water. The probe was connected to %"
polyethylene tubing which ran up to the shoreline and was connected to a peristaltic

pump.
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Once the diver seated the sampler into the surface sediment/cap and retracted the
probe to expose the screen, pore water was purged by pumping at a rate of 100-500
ml/min. Approximately two to three gallons were purged prior to sampling. Field
measurements were made during the purging for pH, electrical conductivity,
temperature, dissolved oxygen (DO), oxidation/reduction potential (ORP), total
dissolved solid (TDS), turbidity, ferrous iron, and sulfides (as described in Section 3.0).
Samples were decanted directly into laboratory prepared containers. Samples slated for
dissolved metals analyses were field filtered using a 0.45 micron filter prior to decanting
into the laboratory prepared container. Arsenic speciation samples were collected
under anoxic conditions in accordance with the WP (e.g., creating a carbon dioxide
atmosphere in a cooler containing dry ice). All samples were placed in coolers packed
with wet ice to chill the samples below 4 degrees Celsius, during transport to the
laboratory.

2.2 NSDS Sampling

Pore water and surface water sampling using NSDSs was conducted between October
and November 2017. The samplers were deployed during the week of October 2 to 6,
2017 and retrieved on November 15, 2017 during an outgoing/falling tide or near low
tide. Shoreline samples representative of Upper Aquifer pore water, Intermediate
Aquifer pore water and Hylebos surface water were collected.
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NSDS Locations

Station Elevation Location
(feet MLLW)?

120+75-SW -5 Surface water
120+75-ST1-DS -5 Intermediate Aquifer outcrop
122+60-0-DS +3 Upper Aquifer outcrop
124+00-0-DS +3 Upper Aquifer outcrop
125+00-ST1-DS -5 Subtidal Cap
125+00-SW -5 Surface water
125+50-0-DS +3 Upper Aquifer outcrop
126+90-0-DS +3 Upper Aquifer outcrop
128+30-0-DS +3 Upper Aquifer outcrop
128+50-ST1-DS -5 Intermediate Aquifer outcrop
128+50-SW -5 Surface water

Note: (a) Elevation based on diver depth gauge and/or relative to tide at time of sampling.

NSDS Samplers were fabricated consistent with established procedures (USGS 2002,
2005; Peijnenburg et al 2013; GSI 2016). Each NSDS consisted of (1) a clean
polyethylene sample jar with a threaded rim, (2) deoxygenated, deionized water, (3) a
22 micron nylon screen mesh, and (4) a threaded jar ring, prepared prior to deployment.
The NSDS jars and screen mesh were acid washed and certified for trace metals by BAL.
The deionized water used to fill each container was also deoxygenated with nitrogen gas
and supplied by BAL.

NSDSs with Anoxic Transport Chamber/Bucet

To deploy each pore water NSDS, a shallow trench was excavated at the target location
with a decontaminated non-metal hand trowel in order to minimize disturbed sediment.
The NSDSs were placed in the small trench, targeting approximately 0 to 10 centimeters
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of embedment below the mudline. Eight-8 oz. NSDSs were necessary at each sample
location to provide the required volume of water for field measurements and laboratory
analyses. The multiple NSDSs were placed adjacent to each other (at the same
elevation), with the mesh sides of the NSDSs facing the Site. Each NSDS was equipped
with dedicated heavy fishing-line ties that were secured to a nearby metal stake for
easier retrieval. The NSDSs were covered with native sediment and the stake marked
with a yellow float to assist in retrieval.

NSDSs for surface water sampling were prepared prior to deployment in the same
manner described above for pore water NSDSs. NSDSs for surface water sampling were
deployed by securing eight-8 oz. NSDSs in a new heavy duty nylon mesh oyster bag. The
oyster bag was secured to the shoreline with plastic anchor stakes and marked with a
yellow float to assist in retrieval of NSDSs. Intermediate Aquifer and surface water
NSDSs were installed and retrieved by divers from Northwest Underwater Construction
LLC under subcontract to DOF.

Surface Water NSDS in Oyster bags

The NSDSs were allowed to equilibrate for approximately five weeks prior to retrieval.
Following retrieval at each sample location, the set of eight, 8 ounce NSDS jars were
carried directly to the onsite mobile field office for sampling, maintaining an anoxic
atmosphere. The water samples were withdrawn from each of the NSDSs by plunging a
decontaminated stainless steel dispensing needle through the nylon membrane which
was connected to polyethylene tubing and using a peristaltic pump. Samples were
decanted from the pump tubing into the appropriate laboratory prepared containers.
Samples for total and dissolved metals analyses were collected from the same NSDS jar.
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Field measurements were made during the sampling for pH, electrical conductivity,
temperature, DO, ORP, TDS, turbidity, ferrous iron and sulfides using the same
instrumentation described in Section 3.1. Due to limited sample volume, the
measurements were made directly in the open water, without using a flow-through cell.
Samples slated for dissolved metals analyses were field filtered using a 0.45 micron filter
prior to decanting into laboratory prepared containers. Arsenic speciation samples
were collected under anoxic conditions in accordance with the WP (e.g., creating a
carbon dioxide atmosphere in a cooler containing dry ice). All samples were placed in
chilled coolers for transport to the laboratory.

NSDS Water Sampling Apparatus

3.0 DATA GAPS 2A, 2B, 2C - GROUNDWATER SAMPLING

For this 3" quarter sampling event, primary water samples were collected from:

= 66 - Upper Aquifer monitoring wells, including 8 OMMP wells.

= 6 - Upper Aquifer angled shoreline wells.

= 51 - Intermediate Aquifer monitoring wells, including 8 OMMP wells.
= 18 - Deep Aquifer Monitoring wells, including 7 OMMP wells.

Sampling was conducted between October 11, 2017 and November 3, 2017. In addition
to the groundwater sampling, a bulk sample was collected for Batch Absorption testing
from monitoring well 713-2.

3.1 Groundwater Sample Collection

Prior to sampling, static water levels were measured at all locations except the angled
shoreline wells. Groundwater samples were collected using peristaltic pumps. The
majority of the wells already had %-inch polyethylene tubing installed in the screen
section for use of the peristaltic pump. New dedicated tubing was installed in other

10
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wells as necessary. Samples obtained from the angled shoreline monitoring wells were
collected during a falling tide or near low tide.

Low flow sampling techniques (0.5 liters/minute) were used to minimize sample
turbidity. The wells were purged until pH, temperature and electrical conductivity
generally stabilized to within 10%. Field observations and measurements were
documented on the Water Sampling Field Form (see Appendix B).

Field measurements were made during the groundwater sampling for pH, electrical
conductivity, temperature, DO, ORP, TDS, turbidity, ferrous iron and sulfides using the
following equipment:

e Flow-thru cell equipped with an In-Situ SmartTROLL Multiparameter Handheld
Probe that directly measured:
n pH
= DO (polarographic cell)
= ORP (Ag Ag/Cl reference electrode, stabilized with 4M KClI)
=  Temperature
= Conductivity
= TDS (derived from conductivity)

e LaMotte 2020 Turbidity Meter used to measure:
=  Turbidity

e Hach DR 900 Colorimeter used to measure:
= Ferrousiron —up to 3.0 mg/l without dilution (with field dilution — limit 20X
or maximum 60 mg/l)

= Sulfide - up to 0.70 mg/I without dilution (with field dilution - limit 50X or
maximum 35 mg/l)

The field instruments (meters) were calibrated on a daily basis. Water quality
measurements are summarized in Table 1 (see Appendix C).

Groundwater samples were pumped directly into labeled containers, with the
appropriate preservatives, provided by ARl and BAL, as outlined in the WP. Samples for
dissolved analytes were field filtered using disposable in-line 0.45 micron filters. Arsenic
speciation samples were collected under anoxic conditions in accordance with the WP
(e.g., creating a carbon dioxide atmosphere in a cooler containing dry ice). Sample
labeling was completed as described in the WP.

To assist in assessing the quality of data, field quality control samples (e.g. field
duplicates, equipment rinsate blanks) were collected in accordance with the WP.

Purge water was collected in a mobile 250 gallon tank and routinely transferred to 350
gallon cube tanks for temporary storage onsite.
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3.2 Water Level Measurement

Water levels were measured using calibrated electric well probes (recorded accuracy to
+/- 0.01 feet). Measurements were made as part of assessing groundwater flow
gradient directions and during groundwater sampling. In November, a single set of
measurements were made at high tide in wells located onsite. Water level
measurement protocols included:

e Measurements were made in as short a time period as practical to reduce the
effects of the tide (primarily in wells located near the shoreline that are screened
in the Intermediate and Deep Aquifers).

e Measurement started with the wells closest to the shoreline and advanced
inland with time.

e Measurement started near the end of a rising tide so that a greater portion of
the slack tidal period could be incorporated into the measurement period. The
measuring event generally spanned approximately three hours.

e Measurements were made relative to the top of well casing mark or highest spot
on an uneven casing, previously surveyed.

e The measurements, including the time the measurements were made, were
recorded on the Water Level Measurement Field Form and are summarized in
Table 2 (see Appendix C).

The high tide measurements were made on November 28, 2017, when high tide was
12.0 feet MLLW at 12:24 PM (based on NOAA published prediction at station 9446484
Commencement Bay).

4.0 DATA GAPS 1A, 1B, 2D, 4A, 4B - SOIL BORINGS / SEDIMENT
SAMPLING

Soil and sediment samples were collected for geochemical data in order to help
evaluate plume stability during September and October 2017.

A total of 11 upland soil borings were completed and eight sediment samples collected:

e Five Soil Boring locations pursuant to Data Gap #4A: PTC-101, PTC-111, PTC-113,
PTC-121, and PTC-129

e Four Soil Boring locations pursuant to Data Gap #4B: PTC-204, PTC-205, PTC-207,
and PTC-208

e Two Soil Boring locations pursuant to Data Gap #2D: PTC-001 and PTC-002

e Five Intertidal (Upper Aquifer) Sediment Sample Locations where NSDSs were
also installed pursuant to Data Gap #1A: 122+60-0-SED, 124+00-0- SED, 125+50-
0-SED, 126+90-0-SED, and 128+30-0-SED

e Three Subtidal (Intermediate Aquifer) Sediment Sample Locations where NSDSs
were also installed pursuant to Data Gap #1B: 120+75-ST1-SED, 125+00-ST1-SED,
and 128+50-ST1-SED

12
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Field procedures unique to this task and described in the following subsections include:

e Soil Sampling from Soil Borings
e XRF Field Screening

e Sediment Sampling
e Anoxic Soil/Sediment Sample Preservation

4.1 Soil Borings

The soil borings were advanced using a Geoprobe 6600 truck-mounted, direct-push drill
rig, operated by a licensed driller from Cascade Drilling, Inc. of Woodinville, Washington.
Soil samples were collected from soil borings on a continuous basis using a dual-tube or
macro sampler equipped with an acrylic liner. The borings ranged in depth from 40 to
45 feet below ground surface. The soil lithology was described in the field in general
accordance with ASTM D2488. The presence of stains, coatings, or other indications of
potential contamination was also noted. In general, two borings were co-located at each
planned location — the first in order to field screen and the second to obtain sufficient
sample volume with minimal exposure to ambient air.

Push-Probe Equipment and Mobile Field Office

Field screening and sampling included:

e At least one soil sample was collected for XRF field screening every 2.5 feet.
e Select borings (PTC-204, PTC-205, PTC-207, and PTC-208) were field screened for
pH on 1-foot intervals.

Based on field screening results and lithologic observations for each soil boring, four
soil samples were submitted for laboratory analyses:

e 1 Upper Aquifer
e 1 First Aquitard
e 1 Intermediate Aquifer
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e 1 Second Aquitard

Representative soil samples were collected for analyses designated in the WP.

Field Sampling Station Layout
e

4.2 Field Screening

Field screening of soil samples utilized the following equipment and procedures.

pH Field Screening — The sample cores from borings PTC-204, PTC-205, PTC-207, and
PTC-208 were field screened for pH on 1-foot intervals using a HANNA 99121 Direct Soil
pH Meter. The meter probe was inserted into the soil core for a direct reading. If there
was not enough soil moisture for a reading, a small amount of deionized water was
spritzed on the core location to allow better contact.

XRF Field Screening — A portable XRF unit (INNOV-X Alpha) was used to field screen for
arsenic. This field screening method was used to provide a vertical profile of arsenic
concentrations within the soils of the boring and assist in selecting samples for
laboratory analysis. The instrument was calibrated and operated by a representative of
Pioneer working with staff from DOF.

Soil collected from each sample interval was screened using the following the
procedure:

(1) Samples were placed into an aluminum pie pan and dried to less than 20%
moisture in a convection oven before being homogenized.

(2) Sieved samples by passing sample through a decontaminated 1/4 in. (6.35 mm)
sieve in order to remove large rocks and debris and placed onto a piece of
parchment paper.

(3) Homogenize samples by folding the parchment paper, lifting and folding
alternating corners, one at a time, for a minimum of 20 corner lifts. Additionally,
a mortar and pestle were used to homogenize soils which adhered together
while drying.

(4) Following homogenization, the dried, sieved, homogenized samples were placed
in clear plastic sandwich bags for XRF analysis.
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(5) Each sample was analyzed by the XRF four times, once on each of the four
guadrants of the plastic bag. The representative arsenic concentration of each
sample was determined by calculating the 95% upper confidence limit on the
mean for the four quadrants.

(6) Data collection procedures and QA/QC procedures were completed as described
in the WP to address XRF QA/QC metrics including bias, precision, accuracy,
detection limits, quantitation limits, representativeness, and comparability.

Field XRF Analysis

4.3 Boring Completion and Surveying

Following sampling, each boring was backfilled with bentonite chip or grout in
accordance with Chapter 173-160 Washington Administrative Code (WAC). Boring
locations were surveyed, establishing horizontal coordinates using a DGPS. Based on
the sample descriptions and field screening, geologic logs were prepared and are
included in Appendix A.

4.4 Intertidal Sediment Samples from Arkema Shoreline

Intertidal sediment samples were collected (prior to NSDS installation) on October 2 to
3, 2017 by DOF during a low tide. A representative surface grab sample of sediment
(upper 10 centimeters [cm]) was collected by hand using a decontaminated stainless
steel spoon and mixed in a stainless steel bowl. The sample was transferred to
laboratory prepared containers for transport to ARl. Samples were collected at the
following five locations:
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Intertidal Sediment Locations

Station Elevation Type Description
(feet MLLW)? Location
122+60-SED +3 Intertidal Cap Brown, coarse sandy, GRAVEL
124+00-SED +3 Intertidal Cap Brown, coarse sandy, GRAVEL
125+50-SED +3 Intertidal Cap Brown, gravelly, coarse SAND
126+90-SED +3 Intertidal Cap Brown, gravelly, coarse SAND
128+30-SED +3 Intertidal Cap Brown, gravelly, coarse SAND,
with trace silt

Note: (a) Elevation based relative to tide at time of sampling

4.5 Subtidal Sediment Samples from Arkema Shoreline

Subtidal samples were collected on October 4-6, 2017 by divers from Northwest
Underwater Construction LLC under subcontract to DOF. A representative grab sample
of the subtidal sediment (upper 0 to 10 cm) was collected by hand under water using a
stainless steel spoon to scrape a sample directly into a glass jar which was immediately
capped. Once on shore, standing water was decanted from the sampling
device/container and the remaining sediment transferred to laboratory prepared
containers for transport to the laboratory. Samples were collected at the following
three locations:

Subtidal Sediment Locations

Station Elevation Type Description

(feet MLLW)? Location
120+75-ST1-SED -5 Subtidal sediment | Brown, silty, SAND, with gravel
125+00-ST1-SED -5 Subtidal Cap Brown, coarse sandy, GRAVEL
128+50-ST1-SED -5 Subtidal Sediment | Brown, silty, SAND

Note: (a) Elevation based on diver depth gauge relative to tide at time of sampling

5.0 DATA GAP #3 - WALL INTEGRITY

Two test pits were excavated on September 28, 2017 to enable a corrosion engineer
from Tinnea & Associates of Seattle, Washington, to inspect and measure the top
portion of the sheet pile wall in order to evaluate the integrity and anticipated life
expectancy of the sheet pile wall.

The location of the sheet pile wall was identified with a combination of metal detector
and careful exploratory excavation. The location of the sheet pile wall and the extent of
the test pits were marked and surveyed with a DGPS in accordance with the WP.

A tracked mini-excavator, operated by Holt Services as a subcontractor to DOF,
excavated two test pits exposing the wall for testing. The pits were approximately 3.5
feet in depth below the top of wall and sloped to allow safe ingress/egress. One pit
extended from approximately station 124+70 to 125+50 and the other extended from
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approximately 127+65 to 127+85. The first test pit was extended until a repair plate
(installed in 2004) was exposed at station 124+75.

Each test pit was backfilled with soil excavated from the test pit. The backfill material
was placed in appropriate lifts and compacted with the excavator bucket and track--
rolled.
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC -001
Field Rep: D. Cooper Location: N710817 E1174624 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/15/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Clear 70F
Size/Type Casing: 3" Dual tube and/or 2" Macro with acrylic liner, 5' intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 25.7 0-1.5 42 0-1.5" Damp, Brown, gravelly, SAND, w/some silt
2 - 22.4 1.5-2.5 dual 1.5-2.5' Moist, Black, gravelly, SAND, w/asphalt concrete chips
UA 2.5-4.5 1150 3 - 17.2 2.5-3.5 54 2.5-4.5' Moist, Gray, Fine to Medium SAND
4 - macro
5 -
6 6.9 <7 5-8 36 5-8' As above, becomes saturated
7 -
8 -
9 -
10 5.8
11 5.0 <7 10-11.5 60 10-10.5" Saturated, Brown, PEAT, with an acrid sulfurous odor
FA 11.5-13.5 | 1200 12 6.1 <7 11.5-13 10.5-11.5' Saturated, Dark Bwn, Organic SILT
13 6.4 <7 13-15 11.5-15' Wet, Gray, Clayey, SILT, w/fine organic soils, root casts
14 6.4
15 6.5
16 - <7 15-18.2 60 15-18.2" Wet, Gray, Clayey, SILT, plastic, uniform
17 - 18.2-20' Saturated, Dark Gry, Fine to Medium SAND
18 - <7 18.2-20
19 -
20 6.6
21 - <7 20-22.5 60 20-25 As Above
22 -
IA 23-25 1220 23 - <7 22.5-25
24 -
25 6.4
26 - <7 25-28 60 25-28.0' As Above
27 - 28.0-28.8' Wet, Gray, SILT
28 - <7 28-30 28.8-30 Saturated, Gray, Fine SAND
29 -
30 6.5
31 - <7 30.4-31.3 60 30-30.4' As above
SA 31.5-33.5( 1120 32 - <7 31.5-33.5 30.4-31.3"' Wet, Gray-Brown, Organic, SILT
33 - <7 33.5-35 31.3-35' Wet, Gray, Clayey, SILT, w/trace organic soils, thin root casts
34 -
35 6.9

Bottom of boring @ 35.0'
Lithologic Units: Backfilled with bentonite chip
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard

Page 1 of 22
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Depth(ft.)

PTC-001
SUMMARY LOG

25

10.0

Poorly Graded Sand with Gravel (SP)
moist, brown, with scattered asphailt

Poorly Graded Sand (SP)
moist to saturated, gray, fine to medium

Organic Silt (OL)

18.2

28-28.8

30.4

35.0

Silt (ML)
wet, gray, with organic soils, fine roots, plastic

Poorly Graded Sand (SP)
saturated, dark gray, fine

|-silt (ML)

Silt (ML)
wet, gray, with trace organic soils, thin root casts

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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Tacoma, Washington
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Former Arkema Manufacturing Plant
Tacoma, Washington

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC -002
Field Rep: D. Cooper Location: N710299 E1175164 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/12/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Clear 75F
Size/Type Casing: 3" Dual tube and/or 2" Macro with acrylic liner, 5' intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 21.3 0-2 42 0-0.5" Damp, Brown, gravelly, SAND, w/trace silt
2 - dual 0.5-2.0' Moist, Brown, gravelly, SAND, with some silt
UA 2.0-4.0 0830 3 - 34.2 2-3.5 50 2.0-4.2' Wet, Gray, Fine to Medium SAND, with trace silt
4 - macro
5 -
6 - 271 5-7 60 5-6.7' As above, becomes saturated
7 - 6.7-7.3' Saturated, Gray, Silty, Fine SAND
8 - <7 7-9 7.3-9" Saturated, Gray, Fine SAND, grading silty
9 - 9-10" Wet, Gray, SILT, soft, plastic
10 - <7 9-10
11 - <7 10-11 60 10-10.8"' As Above
12 - 7.9 11-12 10.8-11.8"' Wet, Brown, PEAT
FA 13.0-15.0 | 0840 13 - <7 12-15 11.8-15.0' Wet, Gray, Clayey, SILT, with organics (marsh grass)
14 -
15 -
16 - <7 15.5-17 60 15-15.5' As Above
17 - 15.5-18.8" Saturated, Gray, interbedded Fine Sandy SILT with Silty Fine SAND
18 - <7 17-19 18.8-20" Saturated, Dark Gray, Fine to Medium SAND
19 -
20 - <7 19-20
21 - <7 20-22.5 60 20-25 As Above
22 -
1A 23-25 0850 23 - <7 22.5-25
24 -
25 -
26 - <7 25-26 60 25-26.0' As Above
27 - <7 26-27.5 26.0-27.0' Wet, Brown, Organic SILT
28 - <7 27.5-30 27.0-27.5' Wet, Gray, Clayey, SILT
29 - 27.5-30' Saturated, Gray, Fine SAND
30 -
31 - 60 30-35" Wet, Gray, Clayey SILT with fine root casts
SA 31.0-33.0 | 0920 32 - <7 31-32
33 -
34 - <7 33.5-35
35 -
36 - <7 35-37.5 60 35-38.8' Wet, Gray, SILT, stiff, uniform
37 - 38.8- 39.2' Saturated, Dark gray, Silty, Fine SAND
38 - <7 37.5-39 39.2-40"' Saturated, Dark gray, Fine SAND, with some silt
39 -
40 - <7 39-40
Bottom of boring @ 40.0'
Lithologic Units: Backfilled with bentonite chip
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
Page 3 of 22
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Depth(ft.)

D

PTC-002
SUMMARY LOG

2

9.0

15.5

18.8

26-27.5

30

38.8

40.0

Poorly Graded Sand with Gravel (SP)
moist, brown, trace to some silt

Poorly Graded Sand (SP)
moist to saturated, gray, fine to medium

Silt (ML)
wet, gray, with organics (marsh grass)

Poorly Graded Sand with Silt (SP-SM)
saturated, gray, interbedded

Poorly Graded Sand (SP)
saturated, dark gray, fine

|-Organic Silt (OL)

Silt (ML)
wet, gray, with trace organic soils, thin root casts

Poorly Graded Sand (SP)

saturated, dark gray, some silt

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC-1 01
Field Rep: D. Cooper Location: N710871 E1175187 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/14/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Clear 75F
Size/Type Casing: 3" Dual tube. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 816.0 0-2 24 0-2.0' Damp, Brown, Gravelly, SAND, with some silt
2 - poor
3 -
4 -
5 -
6 - 3160.0 6-8.2 60 5-8.2' As Above, saturated
7 - 8.2-8.5' Wet, Gray, SILT, with trace organic soils, roots
UA 8.2-10.2 | 1350 8 - 5479.0 8.2-8.5 8.5-10" Saturated, Gray, Fine to Medium SAND
9 - 1057.0 8.5-10
10 -
11 - 1407.0 10-13 60 10-13.0"' As Above
12 - 13.0-14.0' Wet, gray-brown, Organic SILT
FA 13.0-15.0 | 0840 13 - 10746.0 13-15 14.0-15.0' Wet, Gray, SILT, with organics (marsh grass)
14 -
15 -
16 - 1287.0 15-17.5 60 15-19.3' As Above
17 - 5599.0 | 17.5-19.3 19.3-20" Saturated, Dark gray, Fine to Medium SAND
18 -
1A 19.3-20.3 | 1405 19 - 1369.0 19.5-20
20 -
21 - 84 20-22.5 60 20-24.5' Saturated, Gray, Silty, Fine SAND / Sandy Fine SILT
22 - 24.5-25' Saturated, Dark gray, Fine SAND
23 - 160 22.5-24.5
24 -
25 -
26 - 7.8 25-27.5 60 25-25.5' Wet, brown, Organic SILT
27 - 25.5-27.5' Saturated, Dark Gray, Fine Sand, with trace silt, grading siltier
28 - 57.1 27.5-29 27.5-29.0' Wet, gray, Clayey, SILT, with trade fine sand
29 - 29.0-30' Saturated, Dark Gray, Fine SAND
30 -
31 - <7 30-32.5 60 30-30.5' Saturated, Gray, Fine Sandy, SILT, with trace organic soils
32 - 30.5-35' Saturated, Dark Gray, Fine SAND, with silty fine sand interbeds
33 - <7 32.5-35
34 -
35 -
36 - 60 35-35.8' Saturated, Gray, Silty, Fine SAND
SA 36.0-38.0 | 1500 37 - <7 36-38.5 35.8-36.5" Wet, brown, Organic, SILT
38 - 36.5-38.6" Wet, Gray, Clayey, SILT, with trace organic soils
39 - <7 38.5-40 38.6-40' Saturated, Gray, silty, Fine SAND
40 -
41 - <7 40-41.6 60 40-41.6' Saturated, Dark Gray, Fine SAND
42 - 41.6-44.0' Saturated, Dark Gray, Fine Sandy, SILT
43 - <7 41.6-44 44.0-45' Saturated, Dark Gray, Silty, Fine SAND
44 -
45 - <7 44-45

Bottom of boring @ 45.0'
Lithologic Units: Backfilled with tremmied high-solids grout
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
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DALTON
OLMSTED
FUGLEVAND

Depth(ft.)

8.2

13.0

19.3

25-25.5

27.5-29

35.8

38.6

45.0

PTC-101
SUMMARY LOG

Poorly Graded Sand with Gravel (SP)
damp to saturated, gray, some silt

~Silt (ML)

Poorly Graded Sand (SP)
saturated, gray, fine to medium

Silt (ML)
wet, gray, with organics (marsh grass)

Poorly Graded Sand (SP)
saturated, dark gray, fine

|-Organic Silt (OL)

|-Clayey Silt (ML)
fine sandy silt interbeds

Silt (ML)
wet, gray, organic soils

Poorly Graded Sand (SP)
saturated, dark gray, with silty sand, sandy silt interbeds
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC-1 1 1
Field Rep: D. Cooper Location: N710939 E1175257 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/18/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Rain 65F
Size/Type Casing: 3" Dual tube. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 64.2 0-2 48 0-2.0' Damp, Brown, Gravelly, SAND, w/some silt
2 - 2.0-4.0' Wet, Dark gray, Fine to Medium SAND
3 - 126.1 2-4
4 -
5 -
6 - 1307.0 5-6 48 5.0-6.0' Saturated, orange-brown, Fine to Medium SAND, w/trace silt
UA 6.0-8.0 1500 7 - 1492.0 6-9 orange precipitate
8 - 6.0-9.0' Saturated, Dark gray, Fine to Medium SAND
9 -
10 -
11 - 423.0 10-11.6 60 10-11.6" As Above
12 - 8122 | 11.6-124 11.6-12.4' Saturated, black, Fine SAND
13 - 2621.0 | 12.4-13.1 12.4- 13.1' Wet, Gray, SILT, with thin roots, yellow precipitate
FA 13.1-15.1 | 1420 14 - 13248.0 | 13.1-15 cemented, top and bottom
15 - 13.1- 15" Wet, Brown, Organic, SILT, organic soils, marsh grass, grading clayey
16 - 2379.0 15-17.9 60 15-17.9' Wet, Gray, Clayey, SILT, with organics (marsh grass)
17 - 17.9-20' Saturated, Dark gray, Silty, Fine SAND
18 - 55.3 17.9-20
19 -
20 -
21 - 60 20-23.3' Saturated, Dark gray, Fine to Medium SAND
1A 20-.0-22.0] 1510 22 - 62.4 20-23.3 23.3-25' Saturated, Gray, silty, Fine SAND, with trace organic soils
23 -
24 - 18.8 23.3-25.5
25 -
26 - 60 25-28" Wet, Gray, Clayey, SILT, grading fine sandy
27 - 21.8 25.5-28 28-30" Saturated, Dark gray, Fine SAND
28 -
29 - 121 28-30
30 -
31 - 60 30-35' Saturated, Dark gray, Fine SAND, with silty fine sand interbeds
32 - 9.0 30-32.5
33 -
34 - <7 32.5-35
35 -
36 - <7 35-37.3 60 35-37.3' As Above
37 - 37.3-39.5" Wet, Gray, SILT, with scattered organic soils
SA 37.3-39.5 | 1430 38 - <7 37.3-40 39.5-40' Saturated, Gray, Silty, Fine SAND
39 -
40 -

Bottom of boring @ 40.0'
Lithologic Units: Backfilled with tremmied high solids grout
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

PTC-111
SUMMARY LOG
Depth(ft.)

Poorly Graded Sand with Gravel (SP)
2 moist, brown, some silt

5-6]-Orange Precipitate

Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium

12.4
12.4-13.1]-Yellow precipitate, cemented

Silt (ML)
wet, gray, clayey, with organics (marsh grass)

17.9

Poorly Graded Sand (SP)
saturated, dark gray, fine

s _
Silt (ML)
wet, gray, clayey

28 grading fine sandy

Poorly Graded Sand (SP)
saturated, dark gray, fine
with fine sandy silt interbeds

sry) _
Silt (ML)
wet, gray, organic soils

40.0

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTON
OLMSTED
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO.

Former Arkema Manufacturing Plant

Tacoma, Washington

PTC-113

Field Rep: D. Cooper

Driling Co.: Cascade

Driller: M. Waters

Drill Type: Geoprobe 6600 - Direct Push Probe

Location:

N711005 E1175344 NAD83

Ground surface elevation:
Date Completed: 9/20/2017

Weather:

Rain 65F

Size/Type Casing: 3" Dual tube or 2" macro w/ acrylic liner. 5" intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.

Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 56.7 0-1.8 48 0-1.8"' Damp, Brown, Gravelly, SAND, wi/trace silt
2 - 18.5 1.8-4 1.8-4.0" Wet, Brown, Fine to Medium SAND, with trace silt
3 -
4 -
5 -
6 - 990.0 5-7.5 60 5.0-5.5' As Above becoming gray
UA 7.5-10 1020 7 - 5.5-10" Wet to Saturated, Dark Gray, Fine to Medium SAND
8 - 6846.0 7.5-10 orange oxidation banding @9.5'
9 -
10 -
11 - 2834.0 10-11.3 60 10-11.3" Saturated, Black, Fine SAND, with some silt
12 - Yellow precipitate
FA 12.3-14.3 | 1000 13 - 7415.0 | 11.3-12.5 11.3-15.0' Wet, Gray-brown, Clayey, SILT, with organics (marsh grass)
14 - 4369.0 12.5-15
15 -
16 - 1863.0 15-17 60 15-18.0" As above, with fine roots
17 - 2369.0 17-18 Yellow precipitate in root casts
1A 18.0-20.0 | 1035 18 - 2395.0 18-20 18.0-20' Saturated, Dark gray, Fine SAND
19 -
20 -
21 - 60 20-23' Saturated, Dark gray, Fine SAND
22 - 23-25' Saturated, Gray, silty, Fine SAND, with trace organic soils
23 - 1596.0 23-25
24 -
25 -
26 - 241.5 25-27.5 60 25-30" Saturated, Dark gray, Fine to medium SAND,
27 - Cemented Zone 29.5-30.0'
28 - 152.2 27.5-30
29 -
30 -
31 - 9.0 30-32.5 60 30-35' Saturated, Dark gray, Fine SAND
32 -
33 - 11.2 32.5-35
34 -
35 -
36 - 21.8 35-37 60 35-37.0' As Above
37 - 37.0-39.5" Wet, Gray-brown, SILT, with scattered organic soils
SA 37.0-39.0 | 0945 38 - <7 37-40 39.5-40' Saturated, Gray, Silty, Fine SAND
39 -
40 -
Bottom of boring @ 40.0'
Lithologic Units: Backfilled with bentonite chip
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
Page 9 of 22
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Former Arkema Manufacturing Plant

DALTON
QLMSTED Tacoma, Washington
FUGLEVAND

PTC-113
SUMMARY LOG
Depth(ft.)

Poorly Graded Sand with Gravel (SP)
1.8 moist, brown, some silt

Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium

11.3]-Yellow Precipitate

Silt (ML)
wet, gray, clayey, with organics (marsh grass)

18.0]-Yellow precipitate in root casts

Poorly Graded Sand (SP)
saturated, dark gray, fine

29.5-30]-Cemented Zone

37.0

Silt (ML)
wet, gray, organic soils

40.0

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC-1 21
Field Rep: D. Cooper Location: N710798 E1175119 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/20/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Rain 60F
Size/Type Casing: 3" Dual tube. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 285.9 1.5-3.5 50 0-1.5" Concrete Slab
2 - 1.5-3.8' Wet, Dark gray, Fine to Medium SAND
3 - 3.8-4.2' Wet, Gray, Fine Sandy, SILT
4 -
5 -
6 - 236.9 6.3-8.3 60 5.0-6.3' Saturated, Gray, Fine to Medium SAND, with silt interbeds
7 - 6.3-10" Saturated, Dark gray, Fine to Medium SAND
8 - 264.3 8.3-10
9 -
10 -
UA 11.0-13.0 | 1150 11 - 455.7 10-11.2 60 10-11.2"' As Above
12 - 1739.0 | 11.2-13.1 11.2-13.1" Saturated, Gray- brown, Fine to medium SAND, with white grains
FA 13.1-15.0 | 1100 13 - 1451.0 | 13.1-15.0 13.1-15" Wet, Gray, Clayey, SILT, with trace organic soils
14 -
15 -
16 - 1216.0 15-17 60 15-18.2' As Above
17 - 18.2-20" Wet, Gray, Fine Sandy, SILT
18 - 1503.0 17-18.2
19 - 1130.0 18.2-20
20 -
21 - 630.8 | 21.3-22.4 60 20-25" Saturated, Dark gray, Fine SAND, interbedded with Fine Sandy, SILT
1A 22.0-24.0 | 1200 22 - 2146 | 22.4-23.7
23 - <7 23.7-25
24 -
25 -
26 - <7 25-26.7 60 25-26.7' Saturated, Dark gray, Fine SAND
27 - <7 26.7-28.2 26.7-27.0' Wet, Dark brown, Organic, SILT
28 - <7 28.2-30 27.0-28.2' Wet, Gray, Very silty, Fine SAND
29 - 28.2-30"' Saturated, Dark gray, Fine SAND
30 -
31 - <7 30-32.6 60 30-32.6' Saturated, Dark gray, Fine SAND
32 - <7 32.6-33.7 32.6-33.7' Wet, Gray, Very silty, Fine SAND
33 - 121 33.7-35 33.7-35' Wet, Gray-brown, Organic, SILT
34 -
35 -
36 - <7 35-36 60 35-36" Saturated, Gray, Fine SAND
SA 36.0-38.0 | 1025 37 - <7 36-38.6 36-38.6" Wet, Gray, Clayey, SILT
38 - <7 38.6-40 38.6-40"' Saturated, Gray, Silty, Fine SAND
39 -
40 -

Bottom of boring @ 40.0'
Lithologic Units: Backfilled with Bentonite chip
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

PTC-121
SUMMARY LOG
Depth(ft.)

Concrete Slab
15

Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium

-White Grains
13.1

Silt (ML)
wet, gray, clayey, with trace organic soils

18.2

Poorly Graded Sand (SP)
saturated, dark gray, fine

26.7-27 |-Organic Silt (OL)

fine sandy silt interbeds

33.7-35 |-Organic Silt (OL)

36.0

____________ sitqmoy ]
38.6 wet, gray, clayey
s00 ~ ~ ~ ~ T~ " Poorly Graded Sand (SP) — ]

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTON
OLMSTED
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO.

Former Arkema Manufacturing Plant
Tacoma, Washington

PTC-129

Field Rep: D. Cooper
Driling Co.: Cascade

Location:

Ground surface elevation:

N711038 E1175380 NAD83
Shoreline embankment

Driller: M. Waters Date Completed: 9/18/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Rain 60F
Size/Type Casing: 2" Macro with acrylic liner. 5' intervals.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 - 28.5 0-2 48 0-4' Damp to moist, Mottled gray-brown, Gravelly, SAND, with trace silt
2 -
3 - 66.8 2-4
4 -
5 -
6 - 511.6 5.5-8.2 40 5-5.5' Gray, Crushed Rock
7 - 5.5-8.2' Saturated, Red-brown, Fine to Medium SAND, with oxidation banding
8 -
9 -
10 -
UA 10.0-12.0 | 1315 11 - 1066.0 10-12 60 10-12.0' As Above
12 - 12.0-15' Saturated, Dark gray, Fine to medium SAND
13 - 88.8 12-15
14 -
15 -
16 - 38.1 15-17.3 60 15-17.3' As Above
FA 17.3-20 | 1320 17 - 89.4 17.3-20 17.3-20" Wet, Gray, SILT, stiff, slightly plastic
18 -
19 -
20 -
21 - 1816.0 20-22.5 60 20-22.5' Wet, Gray, SILT, with trace fine sand, organic soils, yellowish fluid
IA 22.5-25.0 | 1325 22 - 22.5-25' Saturated, Dark Gray, Fine to Medium SAND
23 - 657.3 22.5-25
24 -
25 -
26 - 101.4 25-27.2 60 25-27.2' Saturated, Black, Fine SAND, anoxic
27 - 27.2-28.6' Wet, Gray, SILT, with trace fine sand, organic soils
28 - 82.2 27.2-28.6 28.6-30' Saturated, Dark Gray, Fine SAND, cemented
29 - 11.8 28.6-30
30 -
31 - 60 30-35' Saturated, Dark gray, Fine SAND
32 - 19.2 33-35
33 -
34 -
35 -
36 - <7 35-35.8 60 35-35.8' Saturated, Black, Fine SAND
SA 35.8-36.5 | 1500 37 - <7 35.8-36.5 35.8-36.5" Wet, Gray-brown, SILT, with organics (marsh grass)
38 - <7 36.5-40 36.5-40.0' Saturated, Gray, Silty, Fine SAND, with fine sandy interbeds
39 -
40 -

Lithologic Units:

UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer

SA = Second Aquitard

Bottom of boring @ 40.0'
Backfilled with Bentonite chip
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DALTON
OLMSTED
FUGLEVAND

Depth(ft.)

PTC-129
SUMMARY LOG

Poorly Graded Sand with Gravel (SP)
damp to moist, Mottled gray

5.5]-Crushed Rock

17.3

22.5

Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium
Oxidation banding

Silt (ML)
wet, gray, with trace fine sand, organic soils

27.2-28.6 |-Organic Silt (OL)

35.8
36.5

40.0

Poorly Graded Sand (SP)
saturated, dark gray-black, fine

Poorly Graded Sand with Silt (SP-SM)
interbedded with fine sand

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.

Page 14 of 22
Arkema PTC-129

Former Arkema Manufacturing Plant
Tacoma, Washington

LOG PTC-129



DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC -204
Field Rep: D. Cooper Location: N711170 E1175012 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/19/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Rain 60F
Size/Type Casing: 3" Dual tube or 2" Macro with acrylic liner. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 8.9 33.1 0-1.5 56 0-1.2' Damp, Mottled gray-brown, Gravelly, SAND, with some silt
2 8.9 1.2-1.5" Asphalt Concrete
3 8.2 <7 1.5-5 1.5-4.5' Moist, Gray, Fine to Medium SAND
4 8.6
5 10.6
6 9.3 34.3 5-7.5 60 5.0-10" Wet to saturated, Dark gray, Fine to Medium SAND
7 11.0
8 1.1 58.3 7.5-10
9 11.0
10 11.1
UA 10.8-12.8 | 1100 11 11.2 40.3 10-12.8 60 10-10.8" As Above with some organic soils
12 111 10.8-12.8' Saturated, Dark gray, Fine SAND, with white grains, cemeted
FA 12.8-14.8 | 1050 13 9.1 63.9 12.8-15 12.8-15' Wet, Gray, Clayey, SILT, with organics (marsh grass)
14 8.5
15 7.8
16 6.9 8.0 15-17.5 60 15-16.0" Saturated, Dark Gray, Fine SAND
17 6.9 16.0-19.0"' Saturated, Gray, Silty, Fine SAND, with fine sand interbeds
18 7.0 <7 17.5-20 19.0-20.0' Wet, gray, Fine Sandy, SILT
19 7.2
20 7.3
21 - 60 20-25" Saturated, Dark gray, Fine to Medium SAND
IA 23.0-25.0 | 1015 22 7.8 30.3 22-23.5
23 7.2 61.9 23.5-25
24 6.8
25 9.8
26 9.2 131.9 25-26 60 25-26.0' Saturated, Dark gray, Fine SAND, cemented, very hard
27 7.8 <7 26-27.5 26.0-27.5" Wet, Gray-brown, SILT, with organic soils
28 7.2 <7 27.5-30 27.5-30.0" Saturated, Gray, Fine SAND, with trace silt
29 7.7
30 7.2
31 6.7 <& 30-32.3 60 30-32.3"' Saturated, Dark gray, Fine SAND
SA 32.3-34.2 | 1030 32 6.7 32.3-33.4' Wet, Gray, Fine Sandy, SILT
33 6.7 <7 32.3-35 33.4-35' Wet, Gray-brown, Organic, SILT
34 6.5
35 6.5
36 6.8 <7 35-37.5 60 35-40' Saturated, Gray, Silty Fine SAND, with fine sand interbeds
37 6.6
38 6.4 <7 37.5-40
39 6.6
40 6.9
Bottom of boring @ 40.0'
Lithologic Units: Backfilled with Bentonite chip

UA = Upper aquifer

FA = First Aquitard

IA = Intermediate Aquifer
SA = Second Aquitard
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DALTON
OLMSTED
FUGLEVAN

Depth(ft.)

D

PTC-204
SUMMARY LOG

1.5

10.8
12.8

15.0

25-26
26-27.5

32.3

35.0

40.0

Poorly Graded Sand with Gravel (SP)
with asphalt concrete

Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium

-White Grains, cemented

|-Organic Silt (OL)

fine sandy silt interbeds

Silt (ML)
wet, gray-brown, organic soils

Poorly Graded Sand with Silt (SP-SM)
saturated, gray, fine sand interbeds

"""""" sty
wet, gray, clayey, with organics (marsh grass)
Poorly Graded Sand (SP)
saturated, dark gray, fine
-Cemented

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC -205
Field Rep: D. Cooper Location: N711133 E1174935 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/19/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Rain 60F
Size/Type Casing: 3" Dual tube or 2" Macro with acrylic liner. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 10.8 43.2 0-2 40 0-0.8' Damp, Brown, Gravelly, SAND, with some silt
2 111 29.7 2-3 0.8-2.5' Crushed Concrete with Red Brick
3 1.4 2.5-3.5' Wet, Dark gray, Fine SAND
4 -
5 11.2
6 11.3 17.0 5-7.5 60 5.0-10" Wet to saturated, Gray, Fine to Medium SAND
7 1.4 Cemented zone from 7.5-8.0'
UA 8.0-10.0 | 1430 8 11.3 20.5 7.5-10
9 1.4
10 11.4
FA 10.5-12.4 | 1440 11 11.5 39.1 10.5-12.4 60 10-10.5"' As Above, cemeted clasts
12 11.4 15.9 12.4-15 10.5-12.4" Wet, Gray, SILT, with organics (marsh grass), soft
13 11.0 12.4-15.0' Wet, Gray, Clayey, SILT, with organics (marsh grass)
14 10.3
15 9.5
16 9.2 <7 15-16.7 60 15-16.7"' As above
17 9.8 <7 16.7-20 16.7-20.0' Saturated, Gray, Silty, Fine SAND, with fine sand interbeds
18 104
19 10.7
20 10.7
IA 20.0-22.0 | 1500 21 10.7 <7 20-22.5 60 20-25' As Above
22 10.7
23 10.5 14.5 22.5-25
24 10.5
25 10.3
26 9.2 17.5 25-27.5 60 25-29.5' Saturated, Dark gray, Fine SAND
27 9.0 29.5-30.0' Saturated, Gray, Silty, Fine SAND
28 9.0 23.8 27.5-29.5
29 9.3
30 9.2
31 7.3 10.5 30-34 60 30-31.0' Saturated, Dark gray, Fine SAND
32 7.2 31.0-34.0' Saturated, Gray, Silty, Fine SAND
33 6.7 34.0-35' Wet, Gray-brown, SILT, with trace organic soils
34 6.6 <7 34-35
35 6.6
36 71 20.2 35-36 60 35-36' Saturated, Dark gray, Fine SAND
SA 36.0-37.2 | 1530 37 6.4 <7 36-37.2 36.0-37.2"' Wet, gray-brown, SILT, with organics (marsh grass)
38 6.4 <7 37.2-40 37.2-40.0' Saturated, Gray, Silty, SAND
39 6.4
40 6.3

Bottom of boring @ 40.0'
Lithologic Units: Backfilled with Bentonite chip
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
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DALTON
OLMSTED
FUGLEVAND

PTC-205
SUMMARY LOG
Depth(ft.)
Poorly Graded Sand with Gravel (SP)
250 _ __ __ Crushed Concrete with Red Brick _ ___ _ |
Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium
-Cemented
o8
Silt (ML)
wet, gray, clayey, with organics (marsh grass)
16.7

34-35

36.0

37.2

40.0

Poorly Graded Sand (SP)
saturated, dark gray, fine

silty fine sand interbeds

|-Organic Silt (OL)
Silt (ML)
wet, gray-brown, organics (marsh grass)

Poorly Graded Sand with Silt (SP-SM)
saturated, gray

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTOM Former Arkema Manufacturing Plant
QLMSTED Tacoma, Washington
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO. PTC -207
Field Rep: D. Cooper Location: N710629 E1175457 NAD83
Drilling Co.: Cascade Ground surface elevation:
Driller: M. Waters Date Completed: 9/15/2017
Drill Type: Geoprobe 6600 - Direct Push Probe Weather: Clear 75F
Size/Type Casing: 3" Dual tube or 2" Macro with acrylic liner. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.
Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)
1 10.9 53.4 1-1.5 48 0-1.5" Damp, Brown, Crushed Concrete
2 9.0 <6 1.5-4 1.5-4.0' Moist, Gray, Gravelly, SAND, with some silt
3 9.1
4 9.6
5 9.5
6 7.6 11.5 5.5-7 24 5-5.5' As Above
7 8.7 5.5-7.0' Wet, Gray, Silty, SAND, with trace gravel, organic soils
8 -
9 -
10 -
UA 10.0-12.0 | 1550 1 8.7 <7 10-11 60 10-11.0" Saturated, Brown, Fine SAND, with pink flecs of presipitate
12 9.1 <7 11-13 11.0-12.8" Saturated, Gray, Fine to Medium SAND
13 10.8 12.0 13-15 12.8-15' Saturated, Gray, Silty, Fine SAND, with scattered organic soils
14 11.2
15 10.5
16 9.7 <7 15-16.5 60 15-15.5' As above
FA 16.5-17.5 | 1600 17 8.8 <7 16.5-18 15.5-16.5' Wet, brown, Fiberous PEAT
18 8.4 16.5-17.5' Wet, mottled Gray, SILT, with scattered organic soils
19 6.8 17.5-18.0"' Saturated, Dark Gray, Fine SAND
20 7.7 18.0-20.0" Wet, Gray, SILT, with organics (marsh grass)
21 7.2 <7 20-23 60 20-23.1" As Above
22 7.2 23.1-25.0" Saturated, Gray, Silty Fine SAND or Fine Sandy, SILT
23 7.7 <7 23-25
24 7.8
25 7.5
26 5.8 <7 25-27.5 60 25.0-30.0" Saturated, Gray, Silty, Fine SAND, with fine sand interbeds
27 6.8
IA 28.0-30.0 | 1620 28 7.4 <7 27.5-30
29 7.4
30 7.3
31 - 60 30-32.0' Saturated, Dark gray, Fine SAND
32 6.0 <7 32-33 32.0-32.5" Wet, Gray-brown, Organic, SILT
33 6.9 32.5-33.0" Wet, Gray, SILT, with some organic soils
34 6.8 <7 33-35 33.0-35.0" Saturated, Gray, Fine SAND
35 7.9
36 7.3 <7 35-37.5 60 35-37.5' As Above
37 7.5 37.5-39.0' Wet, gray-brown, SILT
SA 37.5-39.0 | 1530 38 7.4 <7 37.5-39 39.0-40.0" Saturated, Dark gray, Fine SAND
39 71
40 7.3

Bottom of boring @ 40.0'
Lithologic Units: Backfilled with Bentonite chip
UA = Upper aquifer
FA = First Aquitard
IA = Intermediate Aquifer
SA = Second Aquitard
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DALTON
OLMSTED
FUGLEVAND

Depth(ft.)

PTC-207
SUMMARY LOG

5.5

10-11

15.5
15.5-16.5

17.5-18.0

231

32-33

375

39.0
40.0

Crushed Concrete

Poorly Graded Sand with Gravel (SP)
damp to moist, some silt

Poorly Graded Sand (SP)
moist to saturated, dark gray, fine to medium

-Pink Flecs of precipitate

|-Fine Sand (SP)
Silt (ML)

wet, gray, clayey, with organics (marsh grass)

Poorly Graded Sand (SP)
saturated, dark gray, fine

silty fine sand interbeds

|-Organic Silt (OL)

Silt (ML)
wet, gray-brown
Poorly Graded Sand (SP)

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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DALTON
OLMSTED
FUGLEVAND

DESCRIPTION OF SAMPLES, TESTS, AND INSTALLATION - BORING NO.

Former Arkema Manufacturing Plant
Tacoma, Washington

PTC-208

Field Rep: D. Cooper
Driling Co.: Cascade
Driller: M. Waters

Drill Type: Geoprobe 6600 - Direct Push Probe

Location:

N710623 E1175548 NAD83

Ground surface elevation:
Date Completed: 9/13/2017

Weather:

Clear 80F

Size/Type Casing: 3" Dual tube or 2" Macro with acrylic liner. 5'intervals. Two pushes -1st for screening, 2nd for Lab sample, within 18" horizontally.

Lab XRF Sample Sample Description
Sample Field | Field As | Sample | Recovery
Unit Interval | Time |Depth| pH | by XRF | Interval length
(Ft.) (Ft.) (mgl/kg) (Ft.) (inches)

1 10.5 55.3 0.5-3 36 0-3.0' Damp to moist, Brown, Gravelly, SAND, with some silt
2 8.0
3 7.6
4 8.4
5 8.7
6 8.4 55.3 5.8-6 24 5-5.3' As Above
7 10.3 <7 6-7.5 5.3-6.0' Wet, Mottled gray, Silty, SAND, with trace gravel, white precipitate
8 10.7 <7 7.5-10 6.0-7.5' Saturated, Brown, Fine SAND, with some silt
9 111 7.5-8.0' Wet, Gray, SILT, soft
10 7.6 8.0-10" Saturated, Brown, Silty, SAND, with some gravel
11 7.2 <7 10-12.5 60 10-11.5" As Above becoming stained black

UA 12.0-14.0 | 1350 12 10.6 11.0-15.0"' Saturated, Black, Fine to Medium SAND
13 10.8 <7 12.5-15 cemented, chunky from 12-14'
14 10.8
15 10.8
16 71 <7 15-17 24 15-16.0' As above

FA 16.0-18.0 | 1400 17 71 16.0-20.0" Wet, SILT, with organics (marsh grass)
18 -
19 -
20 7.2
21 7.2 <7 20-22 60 20-22.0' Wet, Gray, SILT, with scattered organic soils
22 71 22.0-25' Saturated, Gray, Silty, Fine SAND, with fine sand interbeds

IA 23.0-25.0 | 1430 23 8.1 <7 22-25
24 9.7
25 9.1
26 8.0 <7 25-27 60 25-26.7' Wet, Gray, Fine sandy, SILT or Silty Fine SAND
27 7.2 26.7-27.7" Wet, brown, Organic, SILT
28 7.0 <7 28-30 27.2-30" Saturated, Dark Gray, Fine SAND
29 7.0
30 7.0
31 7.0 <7 30-32.5 60 30-32.8' As Above
32 71 32.8-35' Wet, gray, SILT,with scattered organic soils
33 7.0 <7 32.5-35

SA 33.0-35.0 | 1430 34 6.9
35 6.8
36 7.0 <7 35-37.5 60 35-37.0' As above
37 7.1 37.0-40' Saturated, Gray, Silty, Fine SAND, interbedded with silt
38 7.2 <7 37.5-40
39 71
40 7.2

Lithologic Units:

UA = Upper aquifer

FA = First Aquitard

IA = Intermediate Aquifer
SA = Second Aquitard

Bottom of boring @ 40.0'
Backfilled with Bentonite chip
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DALTON
OLMSTED
FUGLEVAND

Depth(ft.)

5.3

5.8-6

12-14

16.0

22.0

26.7-27.7

32..8

37.0

40.0

PTC-208
SUMMARY LOG

Crushed Concrete

Poorly Graded Sand with Gravel (SP)
damp to moist, some silt

-White Precipitate

-Cemented
Poorly Graded Sand (SP)
moist to saturated, brown, some silt

Silt (ML)
wet, gray, with organics (marsh grass)

|-Organic Silt (OL)
Poorly Graded Sand (SP)
saturated, dark gray, fine

silty fine sand interbeds

Silt (ML)
wet, gray-brown, scattered organic soils

Poorly Graded Sand with Silt (SP-SM)

saturated, gray

NOTE: The summary log is an interpretation
based on samples, drill action, and interpolation.
Variations between what is shown and actual
conditions should be anticipated.
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APPENDIX B
FIELD FORMS

FS DATA GAP INVESTIGATION 2017
FIELD MEASUREMENTS/SAMPLING
FORMER ARKEMA MANUFACTURING SITE
TACOMA, WASHINGTON

Shallow Wells

Angled Shoreline Wells
Intermediate Wells

Deep Wells

Pore Water & Surface Water
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Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA

sampled by: -/ e ¢ P Rrsuney
Date: 10-20- lo13

Well No. 7. 2.4-7

well depth (top PVC) @ 7!
water level(top PVC) b.0!
water height .7
time 1}:03
Casing/Volume
type: L
type: other SCW Un e
vol/ft 0.L5 %
tot. vol 1. 136
3 x vol 4,73\
Purge Volume
gallons purged e
purge/bailitype
Water Sample
Sample No. (- VLA oV E- 2.9
Sample Method Roc st \die
Time yg
No. Cont. 10
Initials 4\;’ v
pH
value (,.9
time :
Conductivity (S/cm)
value A60. 4
time

Temp. (Celsius)

value . AN
time
DO (mg/l)
value 2..54
time
ORP (mV)
value G.4
time
TDS (ppt)
value 71
time
Turbidity (ntu)
value ' 4 0\
time [2.0S
Ferrous Iron (mg/l)
value o042
time (7. O
Sulfide (mgl/l)
value .04
time 9 - Q(
COMMENTS:

¥ Divrgoad /\/\clm\s gf({/\ C, Hﬁ‘/c/\ . q'g!jfv\
v owel\ ot Dr;

Well Volumes:

2"=0.163galft x3=05 -

4"=0.653 galift x3=20 . Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

-, Tacoma, WA
Sampled by: D V10 Bved J/A¢
Date: 1| pravgele Zov

Well No. |03~
well depth (top PVC) Qi
water level(top PVC) [ L
water height 2.1
time V& 0%
Casing/Volume
type: 4"
type: other 0 Yo oV 6
volfit B
tot. vol LS U3
3 x vol H.24
Purge Volume .
gallons purged 0.5 . ©. Ly 5
purge/bailitype PEVASINTC )R P pci
Water Sample ' ’
Sample No. - 1e5-]
Sample Method PER 5Tt
tme 1 ESTEETRATS
No. Cont. , i
Initials : “Di*»
pH :
value Fisy 1428 354 F29
time 15320 (517 1532 155}
Conductivity (S/cm) -
value 12299 I 43t 24y T
time [5v2 isind Y 15 54
Temp. (Celsius)
value It HEs
time - 1S\ Dy iIS137 . i$:5%
DO (mg/l) :
value D09 - ) 0.0L 0oL
time 1§14 ~ 152 153572 \S1%F
ORP (mV)
value ~11%: 5 - 20041 1804 [-179F
time : KAL) 1§13 % 15233
TDS (ppt)
value ] 7. | (
time 1512 , . £y i$4%2 15 %y
Turbidity (ntu) )
value 5.7 NV
time - |5 0
Ferrous Iron (mg/l)
value . 2.0 ma/L
time Youp”
Sulfide (mg/l)
value 0.0 VT;?L
time ~ |6 Yo
COMMENTS: o o 0.5’
1905 fﬂw;{) TUBE x LFT ApwE BOTIM DF ol VS W25 MW THHe IO 9
AbaiE goTOM.

% JoY

:;—-
™
B

Well Volumes:
2"=0.163 galfit x3=0.5
4"=0.653galft x3=20 Arkema MWSAMPL.XLS






Dalton, Olmsted Fuglevand, Inc.

Water Sampling Record

Well Volumes:

2"=0.163galt x3=05
4"=0.653galift x3=20

Former Arkema Manufacturing
R Tacoma, WA
Sampled by: DA 0 B R ANING
Date: 2z perofR- 2O
Well No. 2.4 -1
well depth (top PVC) |1 » 3 _ 4.3 R 9.3 1.3
water level(top PVC) 9.5 9.4 165\ [0 1.4
water height s | Y.l < 9.9
time <X 1044 (6.2 10 3¢/ oY
Casing/Volume
type: ZE
type: other Scuuio NG
vol/ft 0 b33
tot. vol 3,04
3 x vol 9 .42 .
Purge Volume
gallons purged ¢l Vle 'y A
purge/bail/type PeRisPeT]c’ 1024 0.3y [
Water Sample
Sample No. G -2A -1
Sample Method Peesmere
Time i0:30-i1.20
No. Cont. i)
Initials DD
ToR
valie 63 Tok L9z | ¢o2
fime 104y ro <ty /2:39 [0:-4Y
Conductivity (S/cm) i
value 19957, 9 1) g 2¢ g 302
time IR 0.2 19:3y £0.9y
Temp. (Celsius)
value 4.4 1S 3L /5.3 1§:5L
time e}y [0: 21 /0.3y }0 Qo
DO (mg/l) ) :
value 4,09 i YA 004 0. 0y
time 10:/4 10, 2Y /0.3y [0: Yy
ORP (mV)
value -31.9 ~42.7 ~Y6.3 |- S
time 10:1Y /0. 29 ¢.3y SN
TDS (ppt)
value | i | {
time Y l0:z9 10.5¢ 6 Y
Turbidity (ntu) :
value 4. 5L NIV
time 1L LG
Ferrous Iron (mg/t)
value 37 mayfL
time 1116 7
Sulfide (mg/l) .
value X 0‘3%.1}/
time (s 7
COMMENTS:

Arkema MWSAMPL.XLS




Dalton, Olmsted Fuglevand, Inc. Water Samp[ing Record

Sampled by: DAVYD "PrRrow 0 W,
Date: {3 dempsR 2007

Well No. 2B®( - |

Former Arkema Manufacturing .
Tacoma, WA

(§aL

N

well depth (top PVC) 5.

.2

N

||
Mﬂ
:

water level(top PVC) 9.3
water height S.5°

|-

2

[O.1
L2 =)
o

’QI\S
4 04

time

o es|-ae)?

E..'
[T\
o€

Casing/Volume

125

type: : gt

type: other SU 40 N

vol/ft B S

tot. vol 249

3 xvol (6.7

Purge Volume

gallons purged 6.5 s 2.0

3.0% 3hwpLdd

purge/bailitype . PrastAt i, TP

Water Sample

Sample No.

28]~ (

Sample Method

PER STACTIC

Time

0900 ~eG L5

No. Cont.

i

Initials

1)

pH

valae 6] G0 [T

(2L

time §.3¢€ 2 4% B.5<

q-.13

Conductivity (S/cm)

value ‘ R s A I TET 1568

time 835 g°ys #.8s

[toyo
G-25

Temp. (Celsius)

value 15509 1532 Y S

¥

time ' Bi3s D YT 8.5¢

DO (mg/l)

value ] 004 : 0.0\ [

i
<

5]

O.
time B Ay 84S @

ORP (mV)

¥

value =133 [INTINGE Sy

time A.3¢ i~ QK¢

TDS (ppt)

value ' " il W,

time By c 84S @ $¢

Turbidity (ntu) _ "

value

12NV

time

ga30

Ferrous Iron (mg/!)

value

. Gwalt

time

&% 30

Sulfide (mg/l)

value

0.2 noaf1

time

04 40 Y

COMMENTS:

Well Volumes:
2"=0.163galift x3=0.5
4"=0.653 galfft x3=20

875 stnes FUQGE" TuBE o8 ABoYC ‘Ecr('év“’t of wc

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc. - Water Sampling Record Former Arkema Manufacturing
" Tacoma, WA
Sampled by: DU Braws DN
Date: \\ octo@er, 10173
Well No. 2C1-(R
well depth (top PVC) 16+ 2 TR i,
water level(top PVC) 0.5 s e
water height 2.35 245 2.3
time (29 13,40 4420
Casing/Volume
type: "
type: other SO o PG
vol/ft. 20 0SS
tot. vol 2R3
3 x vol 1 (6.5,
Purge Volume :
gallons purged AN T s
purge/bailltype PR it &
Water Sample
Sample No. AW 8- iR~ 11\ T ~ 5.1-10.)
Sample Method getispne T ¢
Time (345
No. Cont. ) it
Initials D6
pH
value ENE: g FOF
time 1»37 13250 {431+
Conductivity (S/cm) B o
value ZAHD 2040, G
time 5 5% L
Temp. (Celsius)
value 20, \ 20 2 Ak
time PN, Y AV
DO (mg/l) . :
value : 0.0 | 9.0 |
time 223 (NS
ORP (mV)
value -5, b 159, %
time V5.5 1L
TDS (ppt) ,
value % 7
time | 557 <77
Turbidity (ntu)
value 3B WtV
time I AY)
Ferrous Iron {(mg/l)
value 74wy L
time 47,0
Sulfide (mg/t)
value ()‘wgw‘}/l,
time WD
COMMENTS: ' )
TUBC A "ﬂ' ABoVS  wall W“’\l Sove  §loer AT WELe. B2 L%
Well Volumes:
2"=0.163 galft x3=05
4"=0653galft x3=2.0 Arkema MWSAMPL.XLS









Dalton, Olmsted Fuglevand, Inc.

Sampled by: 4
Date: (§ 0CTOBER

Well No. A%~

20\F

(o8

Water Sampling Record

y: Davip BEOH wa

Former Arkema Manufacturing
Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

[

‘79'6

ALS

2.%F

L,

(L5

TR

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

—

Stiqo PV

o2

6 \"“:‘

122

Purge Volume

gallons purged
purge/bail/type

AKX 05

CRY 'Y

S

2

PEYL SRt )

~

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

24t-1K

Peris Pedle

TARSSd VAR AY

15~

PH

pH

value
time

AS5D

8

12

5
e

Conductivity (S/cm)

value
time

‘045, 7

‘Q‘—ﬂ,l g

1f13¢

5

Temp. (Celsius)

value
time

PEX:

134

36

Weth

DO (mg/l)

value
time

0.0%

00\

i3y

l\""'{)

ORP (mV)

value
time

']L“t) 0)

“CE

prag

[TERCS

TDS (ppt)

value
time

{
/]

4t

Turbidity (ntu)

value
time

T4 NIV

{130

Ferrous lron (mg/l)

value
time

7 Imall

7230

Sulfide (mg/l)

value
time

0.45ma [l

1230

COMMENTS: gy fumP @ (145 ADIUsRED RO DOWPWIELS |15

Fuumog.
Well Volumes:
2"=0.163 galfft x3=05
4"=0.653 galfft x3=2.0

Forem ¢ UGG ¢ FE

BACL Fecsuee

i B0 TU g
QO Pusocudp J‘M:"ch AS  Flow WAS /C’tb’K%RO By Beoaxp

‘(‘wlt'& e f’orwr oF
Arkema MWSAMPL.XLS




Dalton, Olmsted Fuglevand, Inc.

Sampled by: Lui4e herive

Well No.

3C 1]

Water San‘)pling Record

Former Arkema Manufacturing
Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

.9

1300

Casing/Volume

type:
type: other
vol/ft

tot. vol

3 xvol

qu‘

Tev Yo

Purge Volume

gallons purged
purge/bailitype

U S

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

pH

value
time

1.50

Ao

Conductivity (S/cm)

value
time

| ZA T |

&

Temp. (Celsius)

value
time

\1.9%

DO (mgll)

value
time

0.1L

ORP (mV)

value
time

TDS (ppt)

value
time

(o

Turbidity (ntu)

value
time

Tonanrt ~ N

13U0

o r‘emu»f)

Ferrous Iron (mg/i)

value
time

0.5 mall

130e Y

Sulfide (mg/l)

value
time

3.0 mall

I

COMMENTS:

Well Volumes:

2'=0.163galft x3=05
4"= 0653 galft x3=2.0

Arkema MWSAMPL.XLS






Dalton, Olmsted Fuglevand, Inc.

Water Sampling Record Former Arkema Manufacturing
: Tacoma, WA
Sampled by: Do ¥ jeleor s
Date: ol /Lol
o/l ?
Well No. 3C G-t (L)
“well depth (top PVC) q.3
water level(top PVC) Py
water height 1.4
time o4&
Casing/Volume
type:. R
type: other S Yo VL
vol/ft
tot. vol
3 xvol [
Purge Volume
gallons purged Yo e >
purge/bail/type
Water Sample
Sample No. gw — 20— N -0 \-4.6-9.5
Sample Method Ve o sV Wi d ’
Time 5944%
No. Cont.
Initials N4
pH
value Loy .5\ (e 52
time (00 foLe (00
Conductivity (S/cm)
value {057, M 10 $29.1 i0H%0 0
time 10 (o o010 {030
Temp. (Celsius)
value b3 ig.91L (8,74
time {ol0 1610 16% 0
DO (mgll) )
value 0 U A .00 0,00
time {00 lop 2 1030
ORP (mV) .
value =13y ¢ -1%%.% 4L, o
time {0} 0 (0102 10%0
TDS (ppt)
value 7 R N
time {0l 0 1o Lo 10230
Turbidity (ntu) '
value D.] NTU. b
time 1030 .
Ferrous Iron (mg/l)
value ot ] L > 1. 18 "'\j/l. '
time v hoo
Sulfide (mgl/l) . )
value j .S/l
time lteo 7
COMMENTS:

Ve Hrow v {doc

Well Volumes:

2"=0.163galfft x3=05

4"=0653galfft x3=20 Arkema MWSAMPL . XLS




Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
: . Tacoma, WA
Sampled by: ‘D A6 BTN AL
Date: 1. ¢ uigele 2217
Well No. 3D ~| A .
well depth (top PVC) (4. % j4.9, 1<t {HY P e
water level(top PVC) (.o A ") S
water height R0 1.4 Feo
time 1Y 4% \D (4 ET0Y
Casing/Volume :
type: 7 e
type: other detk 4o OV,
Vol Gupg D
tot. vol AL\
3 xvol 8.
Purge Volume
gallons purged I 2 23 < &
purge/bailitype Qe 4 A0 oD e
Water Sample
Sample No. “DI-t
Sample Method Pep
Time s -0
No. Cont. i1
Initials PTs)
pH
value 0.5k 1.2 &, LY i
fime 1315} (490§ NS [EECY
Conductivity (S/cm) - :
value We3.¢ 4559 | 8.6 AT L
time 3.5\ wos LS VS
Temp. (Celsius)
value 03 1557} 1 e R Ll 15S
fime 13,5 | 14405 S TS
DO (mgll) '
value Q.09 00 L-08, &9
time 3 < Mhog NS TR
ORP (mV) ’
value V3% .Y RECTYI YN ~UT
e 3.5 ' N2
TDS (ppt) ' .
value 1 \ i 1
F_ltime V3 @y 4\o$ s £
Turbidity (ntu)
value . % W
time e
Ferrous Iron (mg/l)
value 95wl
time LHYE
Sulfide (mg/l)
value 0.0 mig o
fime {44s 7
COMMENTS:

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653 galift x3=2.0

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

. Tacoma, WA
Sampled by: DAVID Banmiae,
Date: I3 e cl” 0%
well No. 3 €1 | |
well depth (top PVC) PR e d BEE T izd
water level(top PVC) &9 & 4 GO .0 -0
water height K &S TR (RN Y
| time 15:30 [ \G4p | 1330 | o o210
Casing/Volume - )
type: 4"
type: other s ue PYVC
volft L o.bs3/g
tot. vol KR
3 x vol A
“{Purge Volume '
gallons purged OQE; 2.0 LA 2.9
purge/bailtype PepasALrle W ‘ -
'Water Sample
Sample No. ‘ 3€E]-1 N
Sample Method : g e (]
Time 16110 ~(6%3
No. Cont. R i
Initials . , Dh
pH
value k.S LSl L-b {e-19
time 1 \ssvp D ¥ gD Wito
Conductivity (S/cm)
value °60,7, 995 -4 et % YL iV
time ~1$v4O 58D ooy | L (@
Temp. (Celsius)
value 1§ (L { 154 i % el 1€:69
time S.%0 19:50D 1) )
DO (mg/h) : ', , N
" | value : - 0.0 (5.0C Doy b-oY
time TN 1S ED VIR ) 1o 10
ORP (mV) o )
value ~ 0,4 ~HES ] ~4F ~75.9
time 1S40 1.0 LoV )
TDS (ppt) ' '
value | \ $ !
time 1550 150 W [ 16\®
Turbidity (ntu)
value 6.29 VTV
time ' e 20
Ferrous Iron {mg/l)
value ] : 1.1 ama /L
time e Vo3t
Sulfide (mgll) ‘
value ~ 0.l wall -
time 1,10 "
COMMENTS: Q

Well Volumes:
2"=0.163 galfft x3=05
4"=0.653 galfft x3=2.0 Arkema MWSAMPL.XLS





















Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
, Tacoma, WA
Sampled by: Dﬂ\y‘\&%fﬁm W'd\b
Date: (2, p % 'LO\;‘
-~
Well No. 4\ -\
well depth (top PVC) A, 9.0 % 4.9
water level(top PVC) (7 Ca'j lo. 7} (.Y
water height 24 ] %\ 3,
time [3A\S 150« {50 280
Casing/Volume
type: 2" '
type: other e 4o YL
volrit O3
tot. vol 0. LY
3 x vol s
Purge Volume , .
gallons purged NN 01K 1,28
purge/bailitype AN E (T2
Water Sample
Sample No. QAR -1
Sample Method PR s
Time 12\80 ~ 14430
No. Cont. * it
Initials D
pH
value Td™ 4D 534
time : 1% 7 LN 15580
Conductivity (S/cm) - o
value [ R ‘533, 2904
time 14 (34D (350
Temp. (Celsius)
Value EAD) e ? [ T.5
time %414 ERT { 3 W50
DO (mg/l) o N
value G (NN 0ulY.
time NS i2.40 |1.;3D
ORP (mV) -
value (.M JHET A0
time V514 Y 12,50
TDS (ppt)
value [ 0 6]
time {3725 12:40 1350
Turbidity (ntu)
value 4. 75 N1V
time Mze
Ferrous Iron (mg/l)
value 3.4 M.A/L
time (420"
Sulfide (mg/l)
value 0 .0 SM/ L
time VLU
COMMENTS:

Well Volumes:
2"=0.163galft x3=05
4"=0.653 galift x3=20

Arkema MWSAMPL.XLS



Dalion, Olmsted Fuglev

and. Iuc,

Sampled by:
Date:

([-01-1F

o herver

well No. 4 1-{

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC) v 4.l
water level(top PVC) kY ("&qu
water height WG_GQ '
time (1A b 4 . 10:99
Casing/Volume
type: 4
type: other FLH 40puc
-volft Lo 10653 5‘ £y
tot. vol ’ & 4. 17 ¢ ,ﬁ
_ﬂ:ﬂ__m ‘3:‘ “L - I
Purge Volume )
gallons purged ‘ L ! 1.1, &-}ﬂ‘ =, 3 54l
purgeailtype mmﬂiﬁﬁ&t“ o7
. Water Sample
Sample No. [V qg.,l_;\ WS
Sample Method ,nglal
Time IQJO
No. Cont. 10
Initials M‘
pH B
valie 30T 5 SXT)
time l&-‘#ﬁ m,i.;ao 10:.50 ]
Conduciivity (S/em) =
value
O [N 2 - TR 5
Temp. {Celsius) o
value 595 13.495 1299
time : —
DG (mgl)
ralue 0.0 0.05 0.09
time .
ORP (mV)
value - [‘L}" - 1%4.0 "'SQ' ‘f
time i
TDS {ppt)
value 1 1 1
time
Turbidity (ntu)
value 330) NTv
time R 'LLQ 5
Ferrous lron {mg/l) T R
value O qBM/L—
time TS
Sulfide (mg/l)
waiue 015w
time \lps__ 7

COMMENTS: - CTARY POMPIN (4 @ lo:ig

Well Voltimes:
2" = 0.163 galfit
4" = 0.653 gai/it

x3=05
Xx3=20

“Oissdo Mok

‘7(-{0"'}% i’"cco Pr“'(n’ qu‘;ﬂﬂ\

Arkema MWSAMPL



Dalion, Olmsted F uffie.(mé Inc,

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PV(C)
water height

time

Tt (4.6

2.4

11:8°

[7 (0

Casing/Voiume

4:&'

JCH o pyr

0635 sl [

T el

3.1l

Purge Volume

gallons purged
purge/tailliype

[asl

)7S¢c(

7.8 ¢s)

7oy 7 s (Ve

Water Sampie

Sample No.
Sample Method
Time

No. Cont.
initials

(1N~ ARZ1- (1ol

Pacrdhld-2c

|35

(Y
e

pH

value
time

[1.51

58

Ny

(224

7%

/Ll/c’* ]

Conductivity {Slem)

¥

==

value W /C-V"\

time

[, 99

9.495.2

19 qo1.%

Temp. (Celsius)

value

time

1199

(159

11.064:

DO (mafl)

value
time

.M

0,074

(.07

ORP imV)

valie
time

- 9701

-943.%

-444,%

TOS (ppt)

valie

tima

Turbidity {ntu)

value
time

Jo__ o
{ 0

Ferrous ron {mgfl)

value

time

Suifide {mgh)

i?lu% Ex (ﬂ’rdksm (v 0¥ ;Libh;d‘ﬂ
time ‘ 12140
COMMENTS: fSU)"’\ Parps - é 1 o,
Disadeeh 20 L«';&/:M \*Ql/\ Bltvd o, 45um.
Well Volumes: ~ F0ulomg g
2"=0.1683 galfit x3=05
4"={(8653 galit x3=20 Arkema MWSAMPL






Dalton, Olmsted Fuglevand, Inc.

© Sampled by: D a0 ’%MU«NIJ'&‘

Date: |73} Ocmeea 201t

Well No. 5C12- 1

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

[f2

.7

\1.2

2

k*‘g(

U

G- b

G.L,

(0(‘§

TH®

[CHA

-

0153

e

TS

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

q.‘l

Ple s Yo

o RN PIAC

Purge Volume

gallons purged
purge/bail/type

0

18

PeNN PCTic

Water Sample

Sample No.
Sample Method
Time

No. Cont. .
Initials

5C12-|

PR STATTIC

TSN

1o

Do

pH

value
time

A5

LT

(LL2

(LS

IESEY

[0:5%

s

[(:3

Conductivity (S/cm)

value
time

!{(,RO d’)

DK4.9

(g O

$Phed v

10345

10:5%

{16

i A

Temp. (Celsius)

value
time

<Y

%5

(6.29

[ 1E3

153+

(0153

ez

({23

DO (mg/l)

value
time

M0 F

0.0

6.03

g, vt

10347,

ld.a_";

(V3

(3

ORP (mV)

value
#1. time

“'?) T‘{ ‘ “I

040

238

~169.¥

LIRS

{0183

o3

.22

TDS (ppt) -

value
time

.w:ll.,
TR

v:is3

L.[
jLol

THX]

Turbidity (ntu)

value
‘time

| W WY

150

Ferrous Iron (mg/l)

value
time

0wy /i

UG o

Sulfide (mg/l)

value
time

2. Tma/ L

AL

COMMENTS:

Well Volumes:

2"=0.163 galfft x3=05
4"=0.653 galfft x3=2.0

Pume o 10138

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Ine. Water Sampling Record Former Arkema Manufacturing

. Tacoma, WA
" Sampled by:Z\)A\hQ%dLbc) PG
P2 3 oeropt. 22T

Well No. S C 13!
well depth (top PVC) f’i lr

]

water level(top PVC) £ 8y

water height RN

time 153 2%
Casing/Volume

type: q‘,d Lf.m

type: other Stek HO PG LW Yo PVC

vol/ft D52 0053

tot. vol B Y -

3 x vol (5.4 /.9
Purge Volume

gallons purged 0.4 1,25 205 735
purge/bail/type

[2.9
(2]
Gl

—

B>

o
.1Q“"-M
D =

anan
b 1D
;

Nrad
SR
<

)

EXEN .50

@
S

Water Sample
Sample No. ' SC» -~ |

Sample Method PERISTACTI ¢
Time 102 - 4130
No. Cont. {0

Initials 'Rp
pH
value 2. 10135 (0.9
fime 240 1330 MC.op
Conductivity (S/cm)
value : [T9S0 5 [ lis 350 GBLL6. L
time 13- 40 1350 It €0
Temp. (Celsius) .
value 19,87 1872 [9-F
fime B0 \2° 5D I ENT)
DO (mg/l) )
value 0.07 6.00 Y
time v Bvyp | 3-¢© I
ORP (mV)
value B =iGFE O " 40.<
tme — [ @O {00
TDS (ppt)
value \
time
Turbidity (ntu)

value 1. 35 NTV
time = ] L]— lg

8
:
o

C

{4190

Ferrous Iron (mg/l)
value

/ . : O A W‘f}/l/
time [4ig
Sulfide (mg/l) ’
\{alue &, R} Sh;o/L
time LAY

COMMENTS: . : .
SIRey €ump .29 o W/[oRP sewsdm ks \sose for 13730

A S (A VT g ot awd al wedced.
Well Volumes: ¥ X, Qogected au 4
2"=0.163 gallft x3 =05

4"=0.653 gallft x3=2.0 Arkema MWSAMPL.XLS






Dalion, Olinsted Fuglevand, Inc.

Sampled by: ‘% V\WW’/
bate: 19-1.5-101 %

well No. 5P 7-14

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

Well Volurnes: - D.r”"‘”‘)\ N\'(A'*‘\G

2"=0.163 gallt x3=05
4”}:: {.653 ga“f\‘ x3=20

ErdA CM;{ ‘9,45'“,,,\

well depth (top PVC) IPRL
water level(top PVC) | © op KR A
water height __a;_'s
time 1 {140 11D
Casing/Volume
type: Y
type: other JCH_togve
volft o (LY -
tot, vol i 'c;], .al
3% vol Y5 %l
Purge Volume Mm\,ﬁ
gallons purged [@J 1,18 4 el
purge/bail/type qusﬂl_z, v i i ]
Water Sampie
Sample No. __CSLN"'..‘;.D’I- -4
Sample Method »Mahlk?c
Time 12:48
No. Cont.
Initials —i,%ﬁ
o - - —
value 19. e 16,14 10.42
time YAV Yy, P Y) 12:40
Conductivity {(S/cm)
vaiue 4134 ¢ HYb (6,207
| time .
Tenmip. {Celsius}
Valug 1315 17.96 I7.90
time . )
DO {mgil) « o
value ___Q.LQ.Q . Q97 {9.91
time
ORP (mV)
value ‘ - UL b0 % | ~ 1370
time
TDS {ppt)
value G C, L
time o
Turbidity {ntu)
value 2.7 VTV
time 2Hg
Ferrous lron {mgfl} - .
value 0.07 me/t
time 1145 i
Suliide (mgfl) =
value R.0ma/L
| fme . 1249 L.
COMMENTS: ¥ %rI)UV‘ c@‘ﬂ/

Arkama MWSANPL






Dalton, Olmsted Fuglevand, Inc.

Water Sampling Record

Sampled by: D AV 1D BQ—DL«)/\)\D.(.(
Date: {‘1 o AOBeL 2013

Well No. ‘>D?~J@

well depth (top PVC)
water level(top PVC)
water height

time

Former Arkema Manufacturing

Tacoma, WA

&

Ik
g2

et
N

g R
2

t“,{\}g*‘
NS

7t

V.ﬁ}
:/‘;‘
A

-5
a3
d

Casing/Volume

type:

type: other
vol/ft.

tot. vol

3 xvol

Zv

Lo o PVe

9067

Purge Volume

gallons purged
purge/bail/type

8.5

.25

1’7_L’.’.'§

Ay

Water Sample

Sample No.
Sample Method
Time

1 No. Cont.
Initials

TT-T12p | P2

au

ZnI-|R |95

FER L STHLTL G oR

Y

114%

pH

value
time

e ?’

Conductivity (S/cm) -

value
time

Temp. {Celsius)

value
time

DO (mg/l)

value
time

ORP (mV)

value
time

TDS (ppt)

value
time

Turbidity (ntu)

value
time

.10 NTU

130

Ferrous Iron (mg/l)

value
time

L0 wa/L

Y]

Sulfide (mg/l)

value
time

ﬂ@ﬁhﬁl

COMMENTS:

Well Volumes:
2"=0.163galift x3=0.5
4"=0.653 gallft x3=2.0

BorTom WE monsurcO \%.ZI'QMMI/’ >l B.37

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc.

Water Sampling Record

Sampled by A rd Ragan o UC'S

Date:

Well No. SE 1 —1

'8 ocroger o

Former Arkema Manufacturing
Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

Purge Volume

gallons purged
purge/bail/type

O, L5

5, :_-“(_

f) »K’L'{“'z}

s

Water Sample

CER SR,

Sample No.
Sample Method
Time

No. Cont.
Initials

- CEL -

PEANGIALITLL

T

By

3

L)

2

pH

value
time

‘:i: ’u‘t?:.? -

EIEAY;

N EYIDIN)

I

Conductivity (S/cm)

value
time

L0

("% i %V) i"'{:”

EYOLL

Ik ,?,{

Temp. (Celsius)

value
time

IEAn

! ""x ‘1,.’?/ 2t

,! v
AT

ity 1%

DO (mgfl)

value
time

5.0

[0 'Lﬁ

ORP (mV)

value
time

I

Y
- L~ (11'! ':J‘,

{Ovie

e S

TDS (ppt)

value
time

¢

Turbidity (ntu)

104

O .
1D 'L’Lﬁ.

value
time

20.% MWty

1030

Ferrous Iron (mg/l)

value

time H)) 3;«-:’
Sulfide (mg/l)
value 0 .08 mall
time YHEQP Y
COMMENTS: . -~
3TN0 PuMlig 9165

Well Volumes:
2" =0.163 gal/ft
4" = 0.653 gal/ft

x3=05
x3=20

Arkema MWSAMPL.XLS




Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

Tacoma, WA
Sampled by: DPAVID Bo 12 (0 ¢
Date: 1 octoe_201F
Well No. 5¢ 7~
well depth (top PVC) .< < W& ) 1A
water level(top PVC) . [V S\ ¢ 5.9 SN £.A
water height G Sib Sl £y Sl
time A 23] Q4o @350 A0
Casing/Volume )
type: 2
type: other Sn P
volfft DIL32
tot. vol #.901F
3 x vol 2.58% ]
Purge Volume P
gallons purged 0.5 1.0 45 )
purge/bail/type
Water Sample
Sample No. Req - N
Sample Method PELAMITHLT Y-
Time AL e \T e
No. Cont. _ O
Initials [B] 2N
pH
value 9 .gf XA &\ Y b))
time ; 83 R @50 qiv
Conductivity (S/cm) ]
value 7.4 Z06S. 5 | TAL& 2l s O
time [T D% &80 a5
Temp. (Celsius) -
value [1.$h 1%:4] 19 Yt 1B
time .21 &0 @50 a4
DO (mg/l) )
value &\ T oq 0,00, 0:0%
time izl $iuQ [ 94D
ORP (mV) .
value Y2 ~Y L ~Fp- (o - GSs
time v Pl {0 G 4
TDS (ppt)
value - 2. i L 1
| time 32 | a0 | $.S0 L)
[Turbidity (ntu) ‘
value 'Lqﬂ NTU
time 0]’4 0D
Ferrous Iron {(mg/l)
value . L
time Q) qf ::%/
Sulfide (mg/l) .
value 0.32mAL
time & if-
COMMENTS: & AP furg 8 (18 L OALL BEATES (8 WOt T e P Sy 24100,
Well Volumes: T ‘ (’TA% “ o

2"=0.163 galft x3 =05
4"=0.653 galft x3=2.0 Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc.

Sampled by:

Lhene

Date: <té=te=t=F [0O-14-1F

Weli No. E‘)E"\ “‘%

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

1.0

7.5

o

1010

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

i

Oley

{49

.9

Purge Volume

gallons purged
purge/bail/type

1 ¢

Pumi

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

GW-GEA]

Paci Jaf L

107

1O

ZNY

pH

value
time

FWAS)

M

Conductivity (S/cm)

1079 |
=L

)
19: 30

Q"

value
time

5209.6

Q772

Yz

Temp. (Celsius)

value
time

17,04

12.%1

[ 88

DO (mg/l)

value
time

O.01

0.0o

0.00

ORP (mV)

value
time

-394

AT

~195.4

TDS (ppt)

value
time

[#)]

Turbidity (ntu)

value
time

2-19NTV

oo

Ferrous Iron (mg/l)

value
time

Q. amy/L

00~

Sulfide (mgl)

value
time

0. 220a/L

oo ~

COMMENTS:

Well Volumes:
2"=0.163galfft x3=0.5
4"=0.653galift x3=2.0

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand. Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA
Sampled by: Dawiid Rouwiw
Date: |g ocroRlR. 2015
—
Well No. 5 £ 6 "‘(
well depth (top PVC) {04 {0 o~ 10,4 Do
water level(top PVC) 10 2.0 TG0 i | 2
water height gi ‘-! ‘17 i‘-\ q;? s 2, ((“_':) < -6 ;a""‘-il .
fime {10 THIA NS S S
Casing/Volume
type: u
type: other SLANG BN
vol/it 9463
tot. vol 0,55
3 x vol T b
Purge Volume .
gallons purged RS {in I 7. L,e
purge/bail/type ' v
Water Sample R
Sample No. ML N
Sample Method P,
Time (4 1310
No. Cont. 1)
Initials =
pH
e F28 [ b [T LA [T
fime G [ DV TREYH (s
Conductivity (S/cm) ~
value 5067, T A g Y Lyt d L
fime Y (7« TR T4
Temp. (Celsius) .
value ft, Y Vhognd r‘i‘& ce L $y b
ime 1y TS W% e
DO (mg/l)
value 607 0.0% | Owwr | 72090
fime £i4g HPS %G e
ORP (mV)
value P P I A e e i T
ime g s TRCE HIEA
TDS (ppt) .
value [ [ [ !,:}
time TR RS 114L et
Turbidity (ntu)
value 33T WYV
time 12.00
Ferrous lron (mg/l)
value . Going /L
time Y)/Oﬁ
Sulfide {mg/l)
value 0H.04
time 12006
COMMENTS:

Well Volumes:
2" = (0.163 gal/ft
4" = 0.653 gal/ft

x3=05
x3=20

Arkema MWSAMPL . XLS






Dalton, Olmsted Fuglevand, Inc.

Sampled by: |- J/\C(\/\i/

Date: \9“0“7

Well No. Gl1)-

Water Sampling Record

Former Arkema Manufacturing
Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

14

S0’

i

1Y

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

7

JCH btlo W

AbS

i3 o

- b

Purge Volume

gallons purged
] purge/bail/type

7w \5\5 2 \

AT
7

\A.“i'r.p.\‘
7

‘Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

(u-Blal -

V- 10 7013~

Y-

Q’M":\erl .
tw e,

10
PNA

pH

value
time

©.5Y

@77

L4

Conductivity (S/cm)

ll%@

-

uﬁ%é

value
thime

QI‘?\'L! ‘ i

(P’ [$u €

i

Temp. (Celsius)

value
time

M’)«”/]

1692

A

DO (mgl)

value
time

© N

©.

ORP (mV)

value
time

"_5[/,10

"-E.h‘gla\

ST

TDS (ppt)

AL

value
time

=

X Y

%

Turbidity (ntu)

value
time

Ol Wiy

¥ AL35Y

Ferrous Iron (mg/l)

value
time

% ‘& mefl

12°.50)

Sulfide (mg/l)

value
time

OFEmlL

4z

'S DQVV\/P(,\/V |(_ (0(91/

Well Volumes:

2'=0.163 gal/it x3=0.5
4"=0.653 galfft x3=20

COMMENTS: Tl &t (yeeh \// AT pnE D, Sscdve .

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, inc.

Sampled by: D f\%ﬁm\)t\)lh—)(‘
Date: | RNEMBL 2013

well No. 5H| -

\

Water Sampling Record

meysit ,’\”r.”

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level{top PVC)
water height

time

‘2‘ %

%0

.

Ak

-9

ENY

1l

‘i

N 11\

L%
(v 55

Casing/Volume

type:

type: other
vol/ft

fot. vol

3 x vol

07 T

l.w,q’i’

Purge Volume

4-0allons purged
purge/bail/type

.S

kS

Water Sample

Sample No.

Sample Method

Time

No. Cont.
Initials

aWsi -

Py e

AV SIPY0)

[ %

)

PSS

oH

value
time

(.S

LD —y

Conductivity {S/cm)

value
fime

AILA]

aq5.17%

TYCaY

7D

Temp. {Celsius)

value
time

1594

1404

TIITAY

([T

DO (mgil)

value
time

0<L

(09T

0.1,
{0V

forE [mv}

value
time

- A4.0

- 945y

[0 T

' )

TS {ppy

value
time

0.b>

PRAVA

iOMS

YD)

Tugbidity (ntu)

value
time

Ll'nes NTU

[IRES

Farrous fron (my/f)

value
time

1.2% m_q/L

115

Suifide (mg/h

value
time

013 wh/l]

T

COMMENTS;

Well Volumes:
2'~O1030amt x3=0
4"= 0653 galift x3=

(—7qu, 19‘4 2Ge

WA 2274

STAT Qume 10225 - | GEDUL O PUMP AATED) [03s DUeiG pupse

\-him O <ne 4 LT ﬂfl(rm(lac
NETWL AvpLn

VoL aa”

Arkema MWSAMPL



Dalton, Chinsted Fuglevand. Ine,

Sam pled by D

Well No.ST2A

BRoU i 10(
Solempap. 20V

ampling Record

Former Arkema Manufacturing

Tacoma, WA

well depih (top PVC) .7 BN R .
water level(top PVC} 29 A7) oy 4.5
water height 7, i t~1 c[, i ?’ a b
time 1145 2935 13509 =Ty

Casingl/Volume

type:

type: other
volfft

tot. vol

3 x vol

ult

Sad qp oy

040573

bbbl

LG9 19

Purge Volume

failens purged
purgelbaiitype

255

3.

Water Sample

Sample No.

Sample Method

Time

No. Cont.

Initiais

walie i o M W WA
fime 7SS \Boc ERLY
Conductivity (Slem)

value |’Jl(pb\ \’l‘l‘z.% /7‘3'2.%—
time 12.5¢ 17304 13:1%

Temp, {Celsius}

e

Yoriid

(519

(315

time \is¢ 3%
RO {mg/i
vaiug WS 0,5V 000
| time 12:5¢ 1304 13:15°
ORP {mVY) :
value S <24, -306:1
time 12.5¢ 3ens

TOS {ppt)

valug 1244 \’LL{;Z’ 12.5p
tme 12:.6¢ 1309 138
Turbidity {ntu)
value %1,,,3 p) Aitﬁ % 0{ p o _(_«a-
fime | A0

Ferrous fron {myll)

value

fime

Sutfide (mg/)

value
time

COMMENTS:

Weli Volumes:
»2"=0163gallft x3=05
4"= 0653 gaift x3=2.0

Arkema MVWSAMPL



Dalton. Qimsted Fuglevand, Inc.

~

Sampled by D - BEIW NI
Date: 94 0ADBNE 201F

Well F‘éa @D [4-1

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC) i g . z ) 15 0 14 B
water level(top PVC) L.C “4.F W, 5.2
water height g Q 2 6‘4 ; 2P
time . __Qﬁg) [0700] 10505 104 10124 ]
Casing/Volume
type: [/
type: other el Yo PV .
vol/ft 6.0y
tot. vol O34
3 x vol 1.07 e
Purge Volume
gallons purged oLY 0.5 J &
purge/bailftype o L -
Water Sample =
Sample No. AW D1 »
Sample Method e STVLILL '
Time [B\Zo-lilad | =
No. Cont. 10 i
initials ? D
pH sl .
value &% (.l0 lo 31
time [0.05 (0 015 N ]
Condugtivity {Sfcm) T )
value’ . g 992 53’2;9‘}
fime .05 1045 |, iy
Temp. (Celsius) S % o : E
value S 1547 152 [5:.24 i
tire. _i0n05 {01 {0 LA I
DO {mgh) . =
value o e 0. % OO0 309 .
time ] i 0% 0,1y L0325 N ‘
ORP (mV) e s
vaiue 3. ) [~k 1721,
| time o (.05 1051 [0 o]
DS (ppt) .
- value sy 10410 Feo, T
time 10109 JOVA [0t
Turbidity {ntu) .
value M\J (VA4
‘ time o 10 4.0 e
Ferrous lron (mg/ff) .
value 2.2 ne/L
time - 1040’
Sulfide (mgll) L
valye 0-05 »9/1
time LoYp

CQMMENTS: S pumep {0; 90

Well Volumes:

2"=0163galft x3=05
4"= 0653 galft x3=2.0

Arkema MWSAMPL

.
e

el «, .



Dalton, Olmsted Fuglevand, Inc.

Date:

Sampled by T) [ Bgawd N1 QG

Well No. GW 6D2E~|

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

V34

54

i B

(‘ﬂ(‘\_

S

.l
I, %

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

{L“i

SGiHo Ve

o

13

{0159

222 1Y

Purge Volume

gailons purged
purge/bailitype

3

{2g

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

G o s~ 1

PER ST TIC

(2180 ~1B0Q
. \ D

O

pH

value
time

Q40

840

(X5

13-50

40

5o

Conductivity (S/cm)

value
time

EL

YELHI)

P I

[VARY)

N4

1250

Temp. (Celsius)

value
time

ERCED

1.9

{49

(2.320

{240

{2 S"L)

DO (mg/l)

value
time

0N%s

L]

010

(.59

[P

12,60

ORP (mV)

value
time

"23"2 '3

“TIL

~153 8

25V

74

.50

TDS (ppt)

value
time

1.2

l-bob

_LS%

2400

kMo

150

Turbidity (ntu)

value
time

2.65NTV

13 00

Ferrous Iron (mg/l)

value
time

D heall
320

Sulfide (mg/l)

value
time

0 G,

%D

COMMENTS:

PUil > 12410

Well Volumes:

2"=0.163 galfft x3=05
4"=0.653galfft x3=2.0

Arkema MWSAMPL.XLS



Daiton, Olmsted Fuglevand, {nc.

Sampled by: :Z

Date: [0-25-)

K
Y Ery—

well No. (£ |—1

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC) 15~
water level(top PVC) S #id 395 < .90 Te¢ .39
water height G920, ‘
time - oo ) I (Y20
Casing/Volume
type: Tk
typa: other SCY Uopur
volfft 0.693 94l /Q—
tot. vol ¢ 057
3 x vol 1Q g4
;;Jrge Yolume . A
gallons p:xrged ‘__L_s_"mqg 7.9 39,? SA,; ?\D
‘_Egrge/bai ftype Pouns o} - -
Water Sammple )&} ’
Sample No. G- GE -1 -ol181 7
Sample Methed oy bl et
Time =z, ‘
No. Cont. Lo
nitials AN - A
'pH . e .
valile FOF Zeo |9 .09
time ii: 10 TR [[.‘é&? —_—
Conductivity (8/cm) v J. -l-
value TR 9 '1,019,0) .8 15 Y21
tima T S
Temp. {Celsius}
value “‘Z,N; ] h"r}"f [ Ll?’
time . .
DO (mgli) :
value O.if 0.0% ©.2%
time ) .
ORP (mV) ]
value ~(. 9 od L) =)
time T
DS {ppt)
value 7 ! '
time o
Turbidity {(ntu)
value 2 -7«‘{ NTV
time H4s
Ferrous fron {mg/t)
value 0 yt) /"
time 1S
Sulfide (mg/l} -
value 0.0 WAL
time nus ’
COMMENTS:

Well Volumes:
2"=0163 galft x3
4" =0.653 galfft x3

v 2

non

¥ Pidvowed mMehile

0.5
20

Reld kel wdn 040N

A

Arkema MWSAMPL



© Purge Yolume

Dalion, Olmsted Fuglevand, Inc.

Sampled by: % l\el’l’\?r

Date: y 0'1‘4- 9

Well No. GEZ_..\

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)

4,4

water lavel(top PYC) 1.5y

water height Ltz

time o q:% 5
CasingfVolume !

type: 27

type: other ) S e

volifi 8463 i /C }

tot. vol 1.8 7544

3 x ol C (el

- ey, cllar, ighHgmall she

Well Volumes:
2" = 0.163 gal/ft
4" = 0.653 gal/ft

x3=05
x3=20

e

gallons purged [ 65"\ 1o Lol

purge/bailftype mﬂl;e_.“;;!;’k!k&“ 7% 7
Water Samyple

Sample No. (i -GEL-V oy 7

Sample Method Parighald €

Time 10: 0 g

No. Cont. {c

initials SN 1 . i
pH )

value @18 (.58 Y1

time 4.5 q9:£5 005 o
Conductivity (Sicm) T 4,’5 '

value 4 ! 79 37%. S,

time ___.,idaﬂ ] \(3‘/ 65;} L ]
?e—;;p. {Celsius} =

value 14,53 4y 4.3

time 4 o b N
DO {mgil)

value 0.1% 0.4 0.1¢

time 4 ’ 74 e
ORP (mV)

valie 455 | ~toa 537

time . I I 14 ]
TDS {(ppt)

T vdle @ Y |

time M) i Jff
Turbidity (i)

value Ue.5 NTV

time 10 30
Ferrous iron {mg/i}

value 27| na L

time W30/
Suifide (mgll) R

value [1]7% L

time OI Q ;g‘ﬁ,
COMMENTS: ~ i) mg-\y‘,s Gell Cileod / 0.4 5}4"“

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA
Sampled by: {. Keyes
Date: @@~ 1o/ 20) I3
Well No. <QE -
well depth (top PVC) 9.2
water level(top PVC) 2.9
water height o.52
time e 5(9
Casing/Volume
type: 2"
type: other $LH Ho PVC
vol/ft Cole 3 Pitget o)L
tot. vol 1t !
3 xvol 2.3
Purge Volume
gallons purged \ g Lo S5
purge/bailitype v = s
Water Sample
Sample No. Giy-5ES. o217
Sample Method - Pas by
Time qda£
No. Cont. 10
Initials alil
pH ) o ——
value ¢ 9Y 0.1 L 757
time S 8.00 % Gz
Conductivity{Sicin) ' S
value | 5pRF THO S BTG
time
Temp. (Celsius)
value iy y F9L 5/
time
DO (mg/l)
value 1y &L (SRS
time
ORP (mV) , )
value iy g BYER -~ Sz, {
time
TDS (ppt) )
value ’L L. £ “
time
Turbidity (ntu)
value G\-33m 4
time G4y
Ferrous Iron (mg/l)
value M4 M‘JL
time A v,qC
Sulfide (mg/l)
value 0.02 ews [\
time qG.9y<
COMMENTS:

Well Volumes:

2"=0163galt x3=05
4"=0653galfft x3=20

1:: E‘A F;, ) ‘Lé'xc,"\ u/ . 1/5 He

Arkema MWSAMPL



Balton, Ohwsted I*‘—u,é‘:tlég}'én('}}lnc.f

Sampled by: % ﬂ\emr

Dateifg -7y «i 7

Well No. (£ (-]

%Vr—fufaoturing
Tacoma, WA

well depth (top PVC)

[3.%5”

water level(top PVC) ECYA
water height L U4
time [PRIC
Casing/iVolume
typa: A 2 N
type: other JCH HY PVC.
voifft [N (oréfld / g’
tot. vol 1,59
3 xvol Ul Lf
Purge Yolumse
galions puirged \_9a\lon | Ladion | Zeallon
purge/hailitype N J A
Water Sample
Sample No. (A GEG - 10124 | F
Sample Method Porriobal il
Time A0
No. Cont. 1)
. L7 P
Initials %f,\[f o SS—
pH
value 10,23 19,177 e g0
time g Nzeo (i jo
Conductivity (S/om) ‘L‘ JZ
value 45 b 11.91%.4 () 9330
time o/ ' ’
Temp. (Celsius}
value 15, ¢4 156 152
time 4
B0 tmglh)
value 0.0 .00 &.00
time /i
ORP (mV) )
value ~ 50,3 "7,45.‘5 - 2544
time i
DS (ppt)
value Y % oy
tirne 7/
Turbidity {ntu)
value |. 6, N 1%
tirne

Do

Ferrous fron {mg/l)

Ll o

value OM L
time 1110

Sulfide {mag/t} 7\ N
i EXwed< yairsye \& qoly J41 u*‘&?
ime

COMMENTS: _ ‘7.'950)“)\ N\?J’“‘b (fe\/\

Weli Volymes:
2"=0.163 gal/ft x
4" =0.653 galfft x

‘C H-Frfl\ v/ (9 b/
- Mg oW el co\ov, Tl ofF e Now e evo 5goun.

Arkema MWSAMPL









Dalton. Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
: Tacoma, WA

Sampled by: JK@W)&F
Date: }¢-25-i3

Well No. (H/H L | .

well depth {top PVC) i §
water level(top PVC) S 7
water height ‘R,‘%}B
tima 3}_’0
Casing/Volume
type: -7
type: other SCH o HvC
volft ALY s
{ot. vol : .29
3xvol Yuh L _ . 1 ]
Puffe Volume
gallons purged " %
purge/bailftype m,i_sqn,m:\m“_wm.iltﬁmjg | 1 341
Water Sample
Sampie No. G“ bl - - 7619
S‘ampie; Method “QM‘L&MH
Time™"y 3:35
No. Cont. _ 0 ——m
Initials ,A_ML: ) | ]
pH : -
value Y .4 BEG
time : i:';‘_l"o %,, : gi, . o
Conductivity (S/cm) T f 'iﬂ
value 14155 1932, Yely
time. ) $:30 ¥ Yo
Temp. {Celsius) )
Vaie - 4) . .65 :
tme A 8:30 840
DO {mgl)
value Ol 0,04 0.0%
time 1-_29 .30 9o
ORP (mV) - 430 ‘
value | iy “1b 94 -14%.7
time ) 5"7" 93 a ‘3.‘l’p
TDS (ppt)
value . ] . | i
fime _ 9:20 B30 I 940 : ]
Turbidity {ntu)
valug 19.2 N Tv
time ’ 0900
Ferrous ron {mg/)
value : i ) 0 vw / L
fume 2950
Sulfide (mg/l) '
value . , ) i
time 002 Zﬂ"’ﬁ/

COMMENTS: Dissolver Mdds Cidd Frbw ..,/ &,45}‘,4\

Well Volumes:
2"=0.163 gal/ft x3 =05
4"=(.653 galift x3=2.0 Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by: DR d20¢) K1) é‘\
Date: )& 0CTDBEY 20 I

Well No. JE3~

l

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA~

well depth (top PVC)

) l?_v (d

L.

-

water level(top PVC)

s

“'{&‘0

water height

i
4.1

time

j050

TR

NI
Ol T

Casing/Volume

type:

) ‘-_,Etl,

type: other

14k o oG

vol/ft

0 o™

tot. voi

3 x vol

Purge Volume

gallons purged

OFS

purge/bailttype

Water Sample

Sample No.

WO)FER L

Sample Methos;.

PCrrsTALTIC. |

Tirde

No. Cont.

TS (K te]
¥ lo

Initials

pH

vaiug .’

des

time

LL.oS

Conductivity (Slem) (1%

value

[5244

time

T

Temp. {ﬁe&sius;

vaiue

| (g 2%

time

o

DO (mgh)

value

0.09

time

Y

ORP (mV)

value

~\1,3..4

time

1 T}r)(

TOS (ppt)

value

Al

time

Hios

Turbidity (ntu)

value

time

Ferrous Iron (mgft}

value

time

Sutfide {(ma/l)

value

time

COMMENTS: . i
! #5000 G e e didr f‘\

Well Volumes:
"= (.163 gal/it
4" = 0.653 gal/ft

x3=0.5
x3=20

Arkema MWSAMPL.



Dalton. Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

. yz . Tacorna, WA
Sampled by: & }/\él’)’\cr'
srPate: lo-174- 171

Well No. F£9-]

el depth (top PVC) [3.%.°
water level(top PVC} U, 00’
water height 9.24 £+
tme ?:%0
Casing/Volume
type: G
type: other Seu g puC
vol/ft 7 [IX7) ?ﬂs«J /G
tot. vol
3 xvol :g;jfﬁ_mw J——

Purge Yolume

gallons purged A 2,39 Y a4l
purge/bailitype -9 904 . 4

Water Sampie

Sample Mo. (- FES-V\-1624 1

Sample Method ?Vfbh\h(x

Time 9.0

No. Cont. 10

initials MA B
pH . . ) .

value . g% 1.0 10.92

time LX) ' Y) 9.00
Conductivity (Slcm) '

value 7%, 3403 | 14,9154 1#,322.0

time “

Temp. {Celsius)

value V4.1 14.50 1445
time /
DO {mgh} :
value 0.08 .00 008
time V4 :
ORP {(mV)
value - 161.% ~12500. 4 ~ 2.6
time Y/ D
TS {ppt) .
value 1.9 1Y I
time ',,
Turbidity (ntu)
value 0.9 '7 NTU
| time N o 29:0
Ferrous lron {(mgli) i 2
value ‘ b Out of ¥ U8 b et eolor
time e 0aLp o
Suifide {mgfl) N o~ Loca
value - ‘ > ceedS vBaNe (o) LOX cYilotioN
time - : o2a(0 T~

COMMENTS: _ 5, ¢ ¢ ve) Melelg Cield  Er\bencd v/ o.45 M
Well Volumes: Hoga f’“, Broun (oloy

2"=0.163 galift x3
4" = 0.653 gal/ft x3

nou

0.5
20~ Masmur Punping 2uke Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled byi% )”\cme/

Date: 19-7273-17

well No. #F|o-1

Water Sampling Record

Formér Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

/1S

U,2Z

M- 7.5

1225

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

y”

SCH Yo P

U653 el JCH

W37

14 9032

Purge Volume

gallons purged
purge/bail/type

'i/:!o\\ ’7,.(;0\

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

(W~ FEO -

023 T

Pei ofu| ¥

V380

|0
ANk

pH

value
time

.07, 9.9

9.8\

A%

(240~ e )

[

Conductivity (S/cm)

N4

value-
time

N
181625 | [§ 7067

!1}3%,5

Temp. (Celsius)

value
time

1225 | 7.1

E

DO (mgl)

value
time

"va

~0.00

ORP (mV)

value
1 time

TR

~ 1521

TDS (ppt)

value
time

1

. |Turbidity (ntu)

value
time

O N/

(3 20

Ferrous Iron (mg/l)

value
time

0 rad /L

(220

Sulfide (mg/l)

value
time

Byl

Well Volumes:

2"=0.163 galft x3=05
4"=0.653 galfft x3=2.0

COMMENTS: ¢ N Lidecd

Aissabel Mg It

u( O0.4o pm

Arkema MWSAMPL.



(Dalton, Olmsted Fuglevand, Incj} Water Sampling Record Former Arkema Manufacturing
- . Tacoma, WA
Sampled by: (- %\/:'r’é/l&/ .
Date: {0.-92-20IF
‘Well No. 2F7Z-\

—well depth (top PVC) q.2

water level(top PVC) 4 U

water height SH

time Q90
Casing/Volume

type: "

type: other ) .l HO WO

Vol G155

tot. vol ) 5"5

3 x vol 10.5%
Purge Volume

gallons purged R 7 Y i’

purge/bailtype

Water Sample

Sample No. (AW - 7-1"1"\ -

Sample Method Zacishltic

075) 7- JOUEVE- [ 7.9Y

Time 4.79

No. Cont. AN

Initials IAN

=
pH

value b

7,50

752

time |
Conductivity (S/cm) %

910
P

value | 2% T

Ity

4
[#30:

time

Temp. (Celsius)

value 4 1Y, 5::;

1590

"5, %5

time

no (mgl)

value Bﬂé

nas

77

time

ORP (mV)

value - l«f 52

-~ %“’v‘

time

TDS (ppt)

value {»n

time .

Turbidity (ntu)

3 SINTY

value
time

a4<

Ferrous Iron (mg/l)

value

O 12 A/l

time

Aus "

Sulfide (mg/l)

value

oy

time

s ¥

COMMENTS: g ,H\,i,,\) il

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653 gallt x3=2.0

Mg R

et Wy o ) 'X)‘:;:\m\ Metls

Arkema MWSAMPL



®
Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA

Sampled by: DB reeon van
Dater'] -3 OCTORBER. 29 -

Well No. 7/F 3|

well depth (top PVC) [6< (.S (6.5 !
water level(top PVC) 64,4 ,1 \

water height S @l
time % 59 9iog Y5)

Casing/Volume
type: | yv
type: other &l Yo PNC
volfft 0. 041
tot. vol oM :
3 x vol j:53

Purge Volume *
gallons purged 0.5 (2.}
purge/bailltype pei stalkie

Water Sample .
Sample No. 4 [ UYFHER A
Sample Method Pl
Time ' Ao~ 1CD
No. Cont. lo
Initials TS

pH —

value T _ [0.96

time

;\

™

154

_€

[-3
-5
Ao iy

>
™
a

Conductivity (S/cm)
value EXEIT UY DS

time

Temp. (Celsius)
value 294 [}
time

DO (mg/l) .
value W13 0.7
time

ORP (mV)
value ~\aGQ) | 249924
time

TDS (ppt)
value . 24 90
time !

Turbidity (ntu) .

value m«kﬂ_:_u_m&uﬁﬂ(

time _ (&)

Ferrous Iron (mg/l)

value O\I “-\A
vals ‘ ot QQM_A&_WD_ )
Sulfide (mgfl)
vale vE ot %Fmﬂ_dm‘__—b_mllrbf
time

COMMENTS L g0 Frow, Khve 1o W TERMTENTL] 510 PUMPIRG For- REHPRLE,
SACT CRei$1ALS DS TUB [ DURIWE Frecinb € & Hoies, LgD 1O Ge 3-Y g /Ze>1L[0a, [meg oF

= Y Ceg + /
Well Volumes: yo o ) S " T N2 ca /“[f 3 Ctmf)
2"=0.163 galfft x3=0.5 \ 4 LM <\ %o 23/ R
4"= 0653 galft x3=20 <k i / 5@ty Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inec.

Sampled by: Bﬂowa\)lbq
Date: 22 oo Be@. 2019

Well No. ¥ F4 -l

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

(23

%>

“,

A

o0

WS

-~ .

O

1.9

™

%)

\[15S

kS

e
!

_—

L

Casing/Volume

type:

type: other
volfft

tot. vol

3 x vol

A

Scli He P C

162
{.4pt

50
349

72

Purge Volume

gallons purged
purge/bail/type

R

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

Q@

;q,.(

Per.

{200 Aizs”

pH

value g~

time

.07 3|

1203

.17,

TR

s

XY

Conductivity (S/cm)

value
time

( L0 B

61309

GLTa

A%

TS

Temp. (Celsius)

value
time

.04

(1132

[7-05

135

i:q¢

DO (mg/l)

value
time

0.ol

0.60

050

W3S |

IS

ORP (mV)

value
time

s

- 4l8 .

Q‘ﬁ% i (L’

) \3'§

I o<

sy

TDS (ppt)

value
time

Y|

32

N3y

(U

Turbidity (ntu)

value
time

o FeadMy

o - A
l‘z.h

N’

Ferrous Iron (mg/l)

value
time

Outof

'ugm.gk Dt 4

onliby

Sulfide (mg/l)

value
time

outpt

g

[

LMM@

COMMENTS:

Well Volumes:

2"=0.163 galift x3=0.5
4"=0.653galft x3=2.0

ST Pumf

(075 WA, & Bros B[ PURPLE,

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
. Tacoma, WA
Sampled by: DRI P iy G
Date: 2¥ ocio8X. 2011
Well No. TaGl-1
well depth (top PVC) 10.F o F (¢ T 07T
water level(top PVC) 7.% & [ Q(
water height 2.9 2 b 2.5 2. @
time (0225 (vi55 s (0155
Casing/Volume
type: 2"
type: other Seif wo W
vol/t 0632
tot. vol 0,972 1F
3 x vol i G/
Purge Volume .
gallons purged 0.5 1 IS

purge/bail/type

AR LA

Water Sample

Sample No. Hw Tal-)
Sample Method fopisTATlec
Time (e "1 2o
No. Cont. N {0
Initials N vp
pH
value ‘Cﬁ r.7/7; R.2T it ’7)
time ~jer35 TR J053
Conductivity (S/cm)
value 23¢2 323, % | 2247 .
time 10135 TR (0SS
Temp. {Celsius)
value 5.2 lg.i( 5~
time 163C TR¢ 107
DO (mgfi)
value 607 F Ao 2,20
time 0135 J61YS 70757
ORP (mV)
value 0. § ~[07.8 ~4<$ .3
time )0 35 /0 1YS 10°5¢
TDS (ppt)
value A9 2&‘6 2.\
time Jo 136 )0 iYS J0:5S
Turbidity (ntu) .
value Lyuy NTV
time TS
Ferrous Iron (mg/l} J
value Q.12 ma/L
time | 1058
Sulfide (mg/l)
value d. 67
time [os /
COMMENTS:

4er PUMP@) oS

Well Volumes:
2"=0.163 galit x3=05
4"=0653galft x3=2.0

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by L

> BRI N NG

Date: 7 oc;rDB%Z 20

Well No. -

Water Sampling Record

Former Arkema Manufacturing:

Tacoma, WA

weli depth (top PVC)
water level(top PVC)
water height

time

0.8

[

O——‘.c;.w\

Lo
6‘(

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

7"

[Tl sy PIE

odp D

0.99493%

2. Clﬁ Qf.’

Purge Volume

gallons purged
purge/bail/type

015

feg il e

Water Sample

Sample No.
Sample Method
Time

No. Cont.
initials

EYFS

Qe ML - (1)

Peassretle

ivo “4iag
[E)

D&

pH

value
time

Cad

/)f?l‘\

@S

9 1o —p

Zlisimne

.20

Do)

[Conductivity (S/cm)

value
time

"‘14'(—012)

424 2

%298 1

@8~

CERISTALNL.

%20

/)

Temp. (Celsius)

value
time

559

5497

[peol-

&0 =

Preismenc

DO (mgll)

&30

OMD

4 value
time

039

o0t

0?‘7,0 D

PER Ayic.

QL20

7’; Yo

ORP (mV)

value
time

~{15,%

v i 1 '“f

- 93.C

A0 D

PELI SinLric

A

TDS (ppt)

value
time

N
[%)

(217

045

0.09

fenis hcric

K30

Turbidity (ntu)

L2

value
time

2401V

Qoo

Ferrous iron (mg/l)

value
time

3. l/m/L

avn_

Sulfide (mgll)

value
time

002 wma/l
qm;ﬂ

COMMENTS:

Well Volumes:

2"=0.163 galift x3=0.5
4"=0.853 gal/ft x3=20

ST Pury 815

S nMSD,
onNILS

TiMC"Q
1% A

DUl IchTE
TIMCD
IR

Arkema MWSAMPL



» Dalton, Olmsted Fuglevand, Inc.

Sampled by: 3> SILTUA NI IJQ
Date: 7245 o<AORLL. ZO o

Well No. &F1-1K

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC) 1, g [

3.0

< b

3.0
water level(top PVC) 4 F £y
water height 3.9 a

time X

4120

Casing/Volume

type: A

type: other ol (oevl

vol/ft oL

tot. vol

L.Uso 7}

3 xvol

4,352/

Purge Volume

gallons purged

03<

purge/bail/type VEUSTAL..

Water Sample

~ Sample No.

G R

Sample Method

FERSTALTIL

Time

14: 10 ~{U:i40

No. Cont.

Initials

[0
D

pH

value-

B.0T

time BT )

Conductivity (S/cm)

value

l! (Q‘f Fel

time o0

Temp. (Celsius)

. value

Wil

time’ {460

DO (mg/)

value

0-02.

time

|4 oD

ORP (mV)

value

319 !

time

[*: 3D

TDS (ppt)

value

431

time

490

Turbidity (ntu)

P

value

time

Ferrous iron (mg/l)

value

O mn/l

time

130

Sulfide (mg/l)

value

ST

time

|$30

py)
VW( %75

COMMENTS: SW:\' PU.MP B")’g’

Well Volumes:
2"=0.163 galfft x3=0.5
4"=0.653 galfft x3=2.0

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

, [\ Tacoma, WA
/]
Sampled by: ‘;j \ NS4
Date: |y -13-17F
Well No. (41 72-\
well depth (top PVC) 14,3
water level(top PVC) 7L g%
water height . 11.95
time 10:28
Casing/Volume
type: 4"
| type: other WA ;ﬂllﬂ’a'
vol/ft @_w AL
tot. vol ry-7a
3 x vol | 21 q”
Purge Volume
gallons purged (5o Jo 5 “Zesed

purge/bailitype

Water Sample
Sample No. . c:!"” %l"*lﬂ}’?'
Sample Method | Pacisfnbic
Time ({00
No. Cont. )
Initials

pH .

value 10.64 , (0491 104 39

time 0; _10:45 lo i‘.;
Conductivity (S/cm) . %: v ¥
value 30,343 %+ _Zq_,m 4 y) 7;582,

time

Temp. (Celsius)
value 5.1% (5.4 [(8.55
time

DO (mgl/l) )
value 0.12. 008 0.0%
time

ORP (mV)
value 2|56 _~L§ -15%.0

ime

TDS (ppt)

value 710 {q K4

| time
Turbidity (ntu)
value 1.0 NTY
time lle
Ferrous Iron (mg/l)
value O mg/L
time 11g
Sulfide (mg/l) .
value '45.7/M/l'-
time 11 7

COMMENTS: 0; Itk /v‘d‘ﬂ‘f/ A{b\wb FMM\ F, H‘NJ O. ‘fj plﬂ

Well Volumes:
2"=0.163 galfft x3=0.5
4"=0.653galift x3=2.0 Arkema MWSAMPL




PPN

Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA

Sampled by:“j V\c\/y’\f(/
Date: 10-27-17

Well No. % H|-|

well depth (top PVC) IL4

water level(top PVC) c O’b/

water height <F [

time FE, 95
Casing/Volume

type: 1.0

type: other Jer 4opve

vol/ft ORI q«l’}ﬂCJ

tot. vol .75 Ml
3 x vol PREXW

Purge Volume

gallons purged L 0.950d ] LD 9allens ULy
] purge/bail/type

Water Sample

Sample No. {4\ - BW 1T
Sample Method AT
Time 450

No. Cont. 10

Initials AN
pH ,
value bhY ] .53 . @59
time B 9: %4 Sl 9:4r
Conductivity (S/cm) T N 3
value . C L2865 14386.9 70,2041

time

| Temp. (Celsius)

valle 15.00 5.09 INRIN)

time 4

- 1DO (mgll) .

“ [ value ©.10 0,04 007
time

ORP (mV)
value -§1 .9 ~14-0 -13.4
time :

TDS (ppt)
value H (Q) ]%
time

Turbidity (ntu)

value {)

|

time

Ferrous Iron (mg/l) :

value \\. 20 “""/\/L
time . IMO “
Sulfide (mg/l) .- )
[ value _IOA-of vorn JWE Y0 drb N 17
time oo d |V ‘
COMMENTS: DJW“\N&\ /\I\Q‘r\ - P

SV FlLg 845 un

Well Volumes:
2"=0.163 galift x3=0.5 -
4"=0.653 galift x3=20 Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record ' Former Arkema Manufacturing

‘ N Tacoma, WA
Sampled by: _I> BRoDRG
Date: % M‘B J (26’ ‘:")_

Well No. [ 2] 1@0 |

well depth (top PVC) \Z2.< {335 L3 12.<
water level(top PVC) - L Xl ! |
water height 5L Ly <N 4 M
time vl K ) .00

Casing/Volume
type: 2"
type: other 4
vol/t D63
tot. vol 0 9112,

3 xvol 2: 159«

Purge Volume )
gallons purged 0.1 & 3A< Ll
purge/bail/type -

Water Sample j
Sample No. . ‘ G - gl
Sample Method v PE ST N,
Time : 9ide -Nwo
No. Cont. l '
Initials [T

pH )
value A {0\ Y iC. B, ‘4.93
time o AN e q°¢L

Conductivity (S/cm)
value 264843 | 1L, 193 %
time G G sn G

Temp. (Celsius) )
value {254 3.6 e¥Eal
time YD N ARYE) 1.6

DO (mgll)
value 0.4 2,31 0.2
time Ann & sD AgQ

ORP (mV) ,
value ks IV q —er? ~9 P
time oD ' <D a4Mon

TDS (ppt)
value .10 0T &Y
time &) Qisd Q.

Turbidity (ntu)
value fa Q1 MTV
time 005

Ferrous Iron (mg/l) .
value 0. l D ™4 "-
time 10 S ~

Sulfide (mg/l)
value 0.43 Mh/ L
time a5

COMMENTS: SW PL/{ W/ I'JC[ 6\ %\D

Well Volumes:
2"=0.163 gal/t x3=0.5 :
4"=0.653 galift x3=2.0 Arkema MWSAMPL.XLS



Dalton, Clmsted Fuglevand. Inc.

"Bampled by
Date: ““-S’QOF?

-5{ heyiv’

Weil No. 'h’l‘& b0 -

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)

water levei(top PVC)

Iq‘?'

_£.80

water height :
fime
{iasinﬁﬁiumﬁ )
type: ’” y '
type: other AN} : \ ’
vol/fi .
tot. vol o
3 x vol '
Purge Volume '
-galions purged
purge/bailityne Por ;j-h\l—,&
Waler Sample
Sample No. CAW - 1044 ’
Sample Method MfN Telel r
No. Cont, > )
initials - V. - ]
pH
value oA 207 7.3l
time j‘? ;l:’VT Cii} 123 0”,;3
Condustivity {Slom} B ,’sjj, ; i
value Wi 2% 0.2 19 72574 179 YD )
time MS o i “rt ) o ’
Temp. {Celsius) - :
value M (o n | 2] !
time ) -
DO {mgl) iy ’
value y 172 Q) 50 QMY
time
JoRE (mv) ’ ]
\,ahﬁ Ejﬁ_}i t;\ v Sq5 %
time )
DS (ppt) o j
value “qu ]‘1 ) 14 .
time )

Turbidity {rfu)

value’ Z375 A= Veven
time e v
Ferrous ron {mg/l
value XDUng /L
time 78"~
Sulfide {mo/l) .

value

time

Ovt OF.

%m‘-tiw%dk .-

COMMENTS:

Well Volumes:
n
z
4
=

b
o
s
I
(S5 ]
L3
&

S

>

[ES T EV)
f
[oni]

(e )]

Arkema MWSAMPL e



- Dalton, Olimsted Fuglevand, Inc.

Sarnpled by 4 ILQI’()(/

Date:

0-3-17

Well No. )74 vw0-1

Water Samplis

19 Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

timea

9,75

G. 5

2,172’

1§52

CasingVolume

type:

type: other
volfft

ot vol

3 xvol

—LI U ¥

S

D-l(”s%al/ﬁ'
Q.8

L Selery

Purgse Volume

galions.purged

nurge/bailiype

9.9 Do\ grt

| 1 50l

] 5 “H“QV\

Qe

Water Sampie

Samiple MNo.
Sample Method
Time

Mo. Cont,
Initials

G- 10 st |- 0\

Vk[‘ N k\rv\\}(

6¢)

14

AL

1pH

value

time

(3L

e

w58

16249

10:6%

11202

Ceonductivity (S/cm)

1 walue
time

29, .3

14,50%.%

1 4, 4471

Temp. {Celsius)

value
time

%15

14.%9

(3,47

DO {mgh}

value.
time

821

Q.14

9.

ORP {mV)

value
time

A

- 53,0

-1444

TOS {ppt)

“yalue
time

19

Turhidity {ntu)

value

time

73.y NTV

lL\s

Ferrous fron {mgfi}

value
time

15 e /L

118

Sulfida {mgfl)

value

tme

0. 33@/7,

COMMENTS:, fugn Lo Flu PAACTAG G (38
sl e ekl (falty Bl Bl 0.4 o

2"= 0163 galift x 3 =
4" = 0653 galft x3=

=]

[

o

Arkema MWSAMPL






o

o

Dadton, Glmsted Fuglevand, Inc,

U W

ate: [0 -3)-7201F

ampled by: “7{ //\61/140’

Well No. (70 +90-1

Water Sampling Record
JREEETE

Former Arkema Manufacturing

Tacoma, WA

well depth (op PVC)
water level(top Pk
water height

time

Te p.wo,&

MoAurnt

Casing/Volume

ype:

type: other
volfft

tot. vol

3 % vol

Furge Yoiume

-galiens purged
purge/baii/type

0.[L9els

Sample Method

Gw-1lbt{0-|-

HoZi7

Wu"i <

Time A4S

No. Cont. .Mf

initials e ﬁjz, . =
ot ' =5

value el .3
time K q-ﬁ'

‘l:lﬂ

Conductivity (Sfom)

value
time

1% 8414

19,0943

Temp. {Celsius)

value =82 9.90 .l
time L:‘m*m
DO {mgit -
value 27 331 3 {00,
time
ORP {mY)
valus ' %.0 | WJZ—J“‘Z
time
TOS (ond) -
value '?' l
time .

Turbidity {ntu)

value

time

2.9 NTV

N445

Farrqus fron (mgfi)

value

time

0-Y0 Gwy

495 ¢

Sulfide (mgil)

value

time

0-oTwq L

q4g

COMMENTS:

y N9 “’*ﬂ) Pitsent, Opun Hilt inr:l Mopumen *

Flled ofrus) frekel
be aft, Iminates ul low- fow P“MP:? ‘/ /

Arkema MWSAMPL



Dalton, Olmsted Fuglevand. Ine. Woater ggﬁgf\};ﬁ?ﬁ Rocord Former Arkema Manufacturing
Tacoma, WA

Well No. {29132 ~|

weil depth (fop PVC) 9.2 4.5
water level(top PVC) oY 2
water height Is) .C»( 0O
time 1045 {039
Casing/Volume o
type: 2
type: other s Yo PV O
volffi oS
tot. vol 06 F
3 x vol D40 |
Purge Volums
- galions purged ) 6.2

purge/bailitype

Water Sample
Sample No.
Sample Method

Time

No. Cont,

Initials B N
ph

value (45792 (A2

fime o' g O
Conductivity (S/om)-
a{a!ue ' 32{ q(](’, ALY
time val {024
Temp. {Celsius)

value 1.9 106

time 914 1055
DO fnghly

value 337 209

time T (.39
ORP (mV)

value 239 Yok

time RN v

B3 {ppt)
value YANTLA Uns,
time T TR

Turbidity {(ntu)

value [0‘2.9“'[\)

time \0:64
Ferrous fron {my/h ..
value 0meg /L

time q"g

Sulfide (maih)

value 041w/l
time 0S8 Y

COMMENTS: ¢ .

amd DO O 10MD, 104 @or COMQGT\I%P‘*L]Q"ST AMiguo T

t x3=05 ,y\)guﬂ’;(a(d\/f 20y (oITIPAE. WATIL
galit x3=2. OUEUI () W00 « PANE REy L ET we
Colley I\

Lest

Well Voilumes:

z
A
4

Arkema MVWSAMPL



Balton. Oimsted Fuglevand, iunc. Warter Sﬁﬁﬁﬁﬁﬁg Record Former Arkama Manufacturing
1 o1 A Tacorna, WA
(!%& {
Sampled by DELo i

Date: [19r 65 - |

Wall No.
well depth (top PYC) | JO, | A 40 &

water level{top PVC) Y , G u
water height o1 / 2

tire O 1 o d 9\75

Casing/Volume

type: 2"y

type: other Sett Wb pC
volft O NG

tot. vol A\ a1

3 x vol . ; .5@ (i Z(g
Purge Volume o
satlons purgad
purge/cailitype

Water Sample
Sample No.

Sample Method /
Time /
No. Cont, / [

Initials / /

pH ) / /

value ) rbg / [
time T Eis /
Conductivity (Slem) . / /

value ) S}%i(' ‘61 l
time » G0 /
Temp. {Ceisius) 7 /
value Y08 /
time 1.0 [
20 {mg/t)

/ /
value (f)-L"’( /
/

| time 90 ]

ORP {mV) / /
value =10 /
| time | 4./ !
DS (ppt) [
value 17 x4
time - { @ p b

Turbidity (ntu} )
value '
time

Fesrous lron {mg/t)
value
time

Suffide (mg/)

value

{ime
COMMENTS:

W‘M’? 6”9| D(') o WA T LOYVUNC\ Af 5[(,7’/ — 266 wd L
Weil Volumes: COANGAD o eyt o™ C G140 * Moguany wdi Deenk > 9. <

Y D{M & 0\ Gallons J( peerin. ek operg 'i\rke;na{\AV\fSAMPL
, ol /ush,,,
TUIR ceongen fop- AT STV £HES fTreD. 0 M7




Dalton, Olmsted Fuglevand, Inc.

Sampled by: D BLIWIWIL G

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

Date: 12| foo -\ 2% oA 2O\
Well No.
- ["well depth (top PVC) 0D b~ Iy o
water level(top PVC) " 29 g 35
water height 23 L. [y €3
time 215 178 A XV
Casing/Volume .
type: %
type: other U4 NG
vol/ft 0 WD
tot. vol [;,;,H t
3 xvol ' 9\‘ @l
Purge Volume
gallons purged L) 1.2 25
purge/bail/type AR e 4
Water Sample
Sample No. Glay B3 it 0 -1
Sample Method Peris TG
Time (%35 {3985
No. Cont. (T
Initials DH
pH
value + A 1.6 LB 2
time l”yﬁfg 2Py l’*n?‘g
Conductivity (S/cm)
value Diele | %104.4 | 3720019
time Wink 3795 1325
Temp. (Celsius)
valuo M2 0 IR
ime Pl | ge | Ras
DO (mgll)
value 0% Da)"’? (,T (0P
time (W) 1344 Xy
ORP (mV) _ > .
value -9\ L ~“\W) ~ 133 ‘c‘?
time A 1% ‘@ < i35
TDS (ppt)
value b \0')( 10 4 2,09
time R 2.8 B>
Turbidity (ntu)
value %ol NTV
time %30
Ferrous Iron (mg/l)
value 0.75 wma/ll
time \.3 20 ~
Sulfide (mg/l)
value 005 wma/l
time \,m
COMMENTS:

Well Volumes:
2"=0.163 galfft x3=05
4"=0.653 galfft x3=2.0

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA
Sampled by: L. KMW
Date: |{-3 - 20 W]
Well No. |271+L0-0
well depth (top PVC) —
water level(top PVC) _—
water height -
time 1. 50
Casing/Volume
type:
type: other
vol/ft
tot. vol
3 x vol
Purge Volume
gallons purged —
purge/bail/type
Water Sample
Sample No. GQw-1722¥ L0+ 0 ~11 0311
Sample Method tavis+adA B o
Time aL 60
No. Cont. Tt
Initials LV
pH
value 1.0
time o:us
Conductivity (S/cm)
value 20 L1
time LTS
Temp. (Celsius)
value 1. Q4
time a::ue
DO (mg/l)
value rzrA
time qyg v
ORP (mV)
value U,.0
time oHS
TDS (ppt)
value 13
time A5
Turbidity (ntu)
value .9 NTV
time 1000
Ferrous Iron (mg/l)
value [v) _Dg
time 1000
Sulfide (mg/l)
value 0.00
time 10 0V

COMMENTS: P:’:Sohrfd 9wu; Fit.(cf .F“W at 0.45_tw

Well Volumes:

2"=0.163 galft x3=05
4"=0.653 galft x3=2.0

Arkema MWSAMPL



Dalton, Gimsted Fuglevand, Ine

Sampled by: D. Bs (3,0i0
Date: 21 paepig wi%

Wate

Former Arkema Manufacturing

er Sampling Record

Tacoma, WA

Well Mo. [2{100 -0
well depth {top PVC)
water leyel{top PVC)
water height
time
Lasing/Volume
type: - 2.5
“typs: other )
volfit
tot. vol i
3 x vol e
Purge Yolume
gallons purged -
purge/bailitype P
Water Sample
Sample No. 1244 oo (D
Sample Method PeASTATNL
Time TREE(TCY
No. Cont. 1
initials opPr e
ipH _
valte )
time /
Conduetivity (Sfem) 7
value /
time /
amy. {Calsius) /
vaiue /
time /
00 (magil) /'
value /
time |
ORP (V) !
value {
time !
TDS (pob) i
value i
fime Ll .
Turbidity {ntu) /
value 3,14 NTV
time 1T 1lus
Ferrous fron {mg/l) !
value O.U4l e /L
time } nJas
Suifide (mg/l) i - .
vaite T O0-01lwreg/l
time 1S ‘ ‘
PUU. TURG ADD Extise &€ TVt /I o> PRECH
Arkema MWSAMPL

COMMENTS:

Well Volumss:
2"={0163 galft x3
4" = (653 galfft x3

Hap

PLOCCAGE (8 ~TUB N






Well No.

(16 Mo-0

Water Saim

wling Record

Former

Arkema Manufacturing

Tacoma, WA

weill depth {top PVC)
i{top PYC)
water height

time

water level

CasingfVolume

[yp N

tof. vol

3 x vol

Z “
st ess Hed

.03

py

Water Sample

Sample Mo,
Sample Method

24/«’41(«

Time 9:45
No. Coni. A
Inigals ] AV
oH T
value 7 o
time

Conductivity (Slcm)

11,1320

value “) [(M

9:35

time
Jemp, {Celslus)

valus

Lo%

time

q:-35

L0 (mgf)

value

7.75

tims

ORP (mV)

valie

tima -

3.1

TDS {ppt)

value

1%

time

Turbidity {ntw)

valtie

4.1 NTVU

time

Weo

Ferreus fron {mgfl)

value

L. 90wy /L

1000

0.10ws/l

W Oo0

Well Volumes:
2"=0.163galfft x3=05
4"=0853galfft x3=20

Arkema MWSAMPL















Dalton, Olmsted Fuglevand, Inc.

Date: |,/

N7
i I\ iv

> Sampled by: I AL

Well No. 2. ¢ 2.~ 72

Water Sampling Record

Former Arkema Manufactuf'ing

Tacoma, WA

well depth (top PVC)

water level(top PVC)

15.9
G. 3

22

water height

19

time

(3¢5

Casing/Volume

type:

g

type: other

P

vol/ft

tot. vol

v‘3

3 x vol

49, =

Purge Volume

gallons purged

~ |

purge/bail/type

Rromerobetdes

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

M= 10 A" ~

to -2

R:J s Stotde

{338

T

pH

value .
time

1,93

G 1t

I8 25

A ey

v.a»
e

4o s

Conductivity (S/cm)

value
time

Y20

Soiel> | U764

5L

ol

W il=

¥{-4

1 380 Yo <

Temp. (Celsius)

value
time

15 .58

(5.0

208

s

Mo 5

DO (mgll)

value
time

24T

=l

224

*,
PR

ORP (mV)

value
time

Y

g
P32

arf 4
3 ) s
P
V4 &

TDS (ppt)

value
time

0

]
J

G

{3 A

[t

i)

Turbidity (ntu)

value
time

Ferrous Iron (mg/l)

value
time

& owr/T

Sulfide (mg/l)

value
time

S=tgdpentl

0.0%ma/L

Ly o0

COMMENTS:

l\(tw 1—\’&)“'\5 '\DU\;{‘ \ wie ‘%“x‘t(

Debrom o ,‘ Wc{{ MV\/"(/ Al Q’u\é’f'/Pﬁ’ (% wan A

Gddood 1)1 of Lnhia,

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653 gallft x3=20

U{: fﬂ\r,;/ ;

=2
(-

(W'n\iF!cg((y'

s
3

w:»f (ac\} dh()uj "‘ Tho..\,j//t}’ WO N Par—

rv(P c.t?C}L-*-;— ’-'-—lea/

Arkema MWSAMPL.XLS















Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
) Tacoma, WA
. Sampled by: David Browd ning
Date: (0...“-20‘%
Well No. 3CH-2R
well depth (top PVC) 29.6 9.,
water level(top PVC) b 4 2.3
water height i & F | F .28
time 094 | b2y
Casing/Volume
type: 2"
type: other <ch o Py
vol/ft o163 o6
tot. voi v
3 xvol 9.3

Purge Volume

gallons purged S
purge/bailtype p@‘-’-“ﬁ'(’»—”\:-g‘( ‘.
Water Sample
Sample No. Gw = SCT-ZR 01T -24.8429. %
Sample Method Povy ihe L
Time 034
No. Cont. {1
Initials Dy
pH :
va!ue i, %4! B (82 QSB .59
time (009 014 025 {0,384
Conductivity (S/cm) -
value GqSTHEN 9Qt4dle U574.3 | 15690,2
time (004 0-\9 0.29 ()0
Temp. (Celsius)
value 5.2 iS¢ (524 {55
time 10 04 014 (029 040
DO (mgf) :
value 0 04 6-07F V.00 60.0%
time {009 1014 624 (0 ".«wD
ORP (mV) v
value ~HS - 61 ~0G4 b ~15.9
time iL-{0 1014 1024
TDS (ppt)
value (o [ (3 b2
time W0 W0 1014 L é 1040 -
Turbidity (ntu) SANMILE Colace D 03¢ - o %7
value to.7 N1V e 0.
time (030 e Ly

Ferrous Iron {mg/l)

value 5.,0) mayl
time nzo
Sulfide (mg/l)

value 0-0_ma/L
time o =
COMMENTS: ‘

Well Volumes:
2"=0.163gal/ft x3=0.5
4"=0.653 galft x3=2.0

lof*{20@ 0120 pd ¢\ dest T puleer - T e 27

Arkema MWSAMPL.XLS









Dalton, Olmsted Fuglevand, Inc.

Sampled by: DAVIO BUNIRCG
Date: i} o= e 0%

Water Sanhpling Record

Former Arken:la Manufacturing

Tacoma, WA

Well No. /3~ - 2, H A3 -2 :
well depth (top PVC) 29.9 29.4 279 29
water level(top PVC) 16, C‘\ V3.0 4. ( i3
water height I‘L 5 T 15,3 (4
time W.s4 [2ug 1220 130
Casing/Volume
type: Y
type: other S do Py,
vol/ft 0633 g4}
tot. voi 12.. 89
3 xvol Zi@_(_ N
Purge Volume
gallons purged 2 .5 3.4
purge/bailitype 7~ PER, PER ST
Water Sample ' .
Sample No. HA3-2
Sample Method : Peerstenic
Time “\k i 7)§/‘L\S§
No. Cont. W
Initials P
pH
value G172 .29 637
tme 1270 12130
Conductivity (S/cm)
value Y9t | Wus .y “Fo32
time iz 1o 1Z.20 [2:3p
Temp. (Celsius)
value 4. ¢ 149. 9Y [4:79
time [ 240 220 [2:30
DO (mgfl) '
value G 006 007 )
time 12 1V 12.29 1230
ORP (mV)
value -3, 1. - 34,9 - 13,7
time iz:10 {220 [2:3D
TDS (ppt)
value 2 EX 37/
time 2.0 12:20 123D
Turbidity (ntu)
value .G NTV
time 130
Ferrous Iron (mg/l)
value 208 ma/l
time Lo
Sulfide (mg/l)
value 0.0 wail
time 1200
COMMENTS: (NO &/ fuﬁtf: i Fr MN; ‘BQ"{‘(OM oF wele.

Well Volumes:

2"=0.163 galfft x3=05
4"=0653galft x3=2.0

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Ine.

Water Sampling Record

Sampled by:T‘?A\‘}iQ BRaw W ”S(e
Date: Ic: OO Bep. 2O\ F

Well No. A4B4 -2

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

5.4

|

_~J
l\)
£

Sl

35

— |

]ﬂ) by -

4

prsalii®

15100

UGS
G =l
<

~
6}

(50

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

N -Li,\

S He WWE

O3

Purge Volume

gallons purged
purge/bail/type

Oc

1.9

2.5

RERILLNiki(,

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

Lotk

GR4-2,

HBU-7- o\

PER

Pk

[ 3301430

(<

iz, Mo A
1 S

D

DA

pH

value
time

(.4

)

(")l?\Q\

rall

15,10

20

1% %0

Conductivity (S/cm)

value
time

TSI

(oltels

[01188:

101020

Y340

D

15350

Temp. (Celsius)

value
time

548

S :4%

l“-'n\‘(‘()

15340

ALY

15110

15 20

DO (mg/l)

value
time

0.08%

ooy

W)

0.0

190

(AYN]

1320

ORP (mV)

value
time

~s0.F

-~ 67,8

AN

1340

V2,1

12040

A

TDS (ppt)

value
time

Gl

[£Y7]

(Y

"

19,60

\% W

1} Wl

Turbidity (ntu)

value
time

9432 N1V

43D

Ferrous Iron (mg/l)

value
time

(b. Guna/l

H3o

Sulifide (mg/l)

value
time

0 . 035/

30

COMMENTS:

Well Volumes:
2"=0.163 gal/ft x3=05
4"=0.653 galfft x3=2.0

Sorel Pumé 1130 Y

Arkema MWSAMPL.XLS
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Dalton, Obasted Fuglev,

and, Ine.

Sampled py: c{/ /(({/N/

Well No. 4(57-7.

Waler Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level{top PVC)
water height

time

1.5

27

1335

[Log

Casing/Volume

type:

type: other
volfft

tet. vol

7

JCH 40 he

6. L53 a) /L]

%97 Jg:l

3 x vol

Purge Volume

U C?ﬁﬁgl

gallons purged

i /‘EISG«\

BNAYA

2B A

purge/bailftyne

Parshl b

Water Sample

Sample No.

GV-467-7-1ou

Sample Metheod
Time

_Pagishalta

[1:50

No. Cont.

nitials

10
| JN

i

value

(674

(%

time

[:45

18

Conductivity (S/om),

!

!

2 1t
7

2,163.9

value pS‘/CM

time

Temp. (Cslsius)

value

1714

122}

time

DO {(mgh)

value

0.09

0.04

time

ORP (mV)

value

“loy.4

-7

time

TOS {ppt)

value

1

time

Turbidity {ntu)

value

AU ANL

time

AR 4V)

Ferrous fron {mg/i)

value 53 /L
time 1S
Suifide (rg/l) )
value 0.06wg/L
fime 11607
COMMENTS: -

Well Volumes:
2"=0.163 galift x3=05
4"=06R3.galift x3=20

St 1,

§

¥ Dl MR oS mak Gkl g, 45 i

V\ﬁ? @ -0

Arkema MWSAMPL



Palton, Olmsied Fuglevand, Inc.

Well No. 4149

Water

£

Sampling Record

Former Arkema Manufacturing
Tacoma, WA

well dapth (top PVC)

0.9

water level{top PVC) A
water height 14 pa
time | W0

Casing/Volume
ype: "
type: other Lo do oVl
vol/ft b LS
tot. vol §7p
3 xvol T

- iPurge Volume

. gallons. purged

purge/bailftype Pucsels L

Waier Sample

Time
No. Cont.
initials

G4y 440

32

p&r:«\?ll-rz

1350

10
i

phH

valie

time

-~

G.Jho

122

1347

Conductivity {S/em)

3

X

time

{1,525

W .27 %

sl 3
Vaiue }N, /C"J\
ius} -

12.112

12.74

DG {mgh)

value
time

b.0q

Q.05

.07

ORP {mVY}

value
time

=118.2

- 122.4

-174,5

TDS {pot)

value

time

)

3

Turbidity (ntﬁ}

value
iime

.50 NTV

Fer

% fron {mafl)

g

LY 600
{

valie

time

0.0 ],

A

|4oo V

Sulfide {mglh

value

tima

S

WO ZTnc]
HA Q. Llns

COMBMENTS:

- ’\_\y‘b}h ?(AMQ:(‘) @ )3)2

¥ Omosiuh el Jioas b Tidead 0,45

Well Volumes:
2" =07183 gaifis
4"= RH3 gali

X3=05
X3=20

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by: D AviD BRew =14 é\
Date: ), pervpge 2017

Well No. §B|- 2

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

357

1840 22,9

359

0,4

2.\ i

\2. 2

2300

U 0

AR

(N.gO

15110

15120

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

Ztl

e Sed o

odp

3. 1t9

(297

Purge Volume

gallons purged
purge/bail/type

H

1. 1S

.S

i
PR iwagil

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

ZBI-2 0

Pe2 e gle

16105550

5

Y

pH

value
time

gxrj((

¥ g

(500

TS

Conductivity (S/cm)

value
time

o35

UzZes

[s1¢D

1510

Temp. {Celsius)

value
time

[5:34

RNV

[5:00

(s S

DO (mgl)

value
time

ol (5"

0.9¢

{$:-00

154(0

ORP (mV)

value
time

559

AT

IS19D

1510

TDS (ppt)

value
time

29

19

j51¢

{5410

Turbidity (ntu)

value
time

Ferrous Iron (mg/l)

value
time

Sulfide (mg/l)

value
time

COMMENTS:

Well Volumes:

2"=0.163 galfft x3=0.5
4"=0.653galit x3=20

SHRX pUhiupe @ /4:42)

Arkema MWSAMPL.XLS






Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
: Tacoma, WA

Sampled by: DAVID "BR0 (O (wXy

Date: \} &c28<n, 20

Well No. SCi4-2

well depth (top PVC) |- S\ G~ 7 1A ) 29
water level(top PVC) [T ' 2.7, 13.4 {92 5.1
water height 3. 3 b.% (£ [ 44 13.4
time 1iss 12100 ) 12: 2d 1ir2)
Casing/Volume
type: oy
type: other SCH O PO
volfft e
tot. vol Al (o 8
3 xvol 25,67
Purge Volume . :
gallons purged 0.5 [+ TS 7.5 28
purge/bail/type P SVET(( )
Water Sample
Sample No. e\ -2
Sample Method PER SINTIC
Time 12135 - Rili
No. Cont. | o
Initials L) %
pH '
value [0.37F Q0% q.494d 914
time ) 1RSI 1240 iz- o .30
Conductivity (S/cm) -
value 21119 24544 Yy @_55_[,1 24994 b~
time 2.8V Lo 12210 1220
Temp. (Celsius) .
value 4.8 7. 15 1%} 5,34 $.52
time TR e e) ! L:,- ) 420 13D
DO (mgll) -
value g.10 S 0.0M 90N
time , 12200 {740 12110 Y20
ORP (mV)
value 2.5 [T ) =2
time : 12700 P f1 . lo 2. 20
TDS (ppt) - ) .
value b g 19 Lo
time i .oV [l 12020 {2150
Turbidity (ntu) ; .
value 2.4 NTV
time : 2 2
Ferrous Iron (mg/l) )
value : 0. 4. ma/ L
time ‘ . 225
Sulfide (mg/l) T
value ’ 0 . 0‘5"‘44/ L
time . 1235

COMMENTS: <iapy €A MOy “’54 PNVTIAL SLUL WAS DAL BRus; BEGIME LG uT (olaled (D
A 30 SC of PumP N,
Well Volumes:
2"=0.163 gal/ft x3=0.5
4"=0.653 galfft x3=2.0 Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc.

Sampled by: $. %’/C‘Wm ""8

Date: [0~ V1~
¢ v
t

Well No. 5Ciw-2%.

Water Sampling Record

7P
ZYG

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

2.5

AR

3

T3

24.2

?g (1

2.\

2. 2.

13

T &

{2,

2

120 0

17~

A0

‘ q,w’

4135

MALAY

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

: L\l

W HO pYC.

Q.S

Purge Volume

galions purged
purge/bail/type

Ol

2.5

PERTALNL -

>

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

%’Z‘:]‘dhz'g

PEREGTIC

LISE 4915

1)

DE

pH

value
time

RN

1.5

fiit

2%

WK

Conductivity (S/cm)

value
time

2210

AL

70%%. Y

2148 $. 4

49 25

5

YA

Temp. (Celsius)

value
time

3.9%

L

14.26

AN4<

44S

DO (mg/l)

value
time

O,

09

0.05

0.o4

DR

73

GYLAY

ORP (mV)

value .
time

"‘?’ Z&’

4

L)

~\Q

":tz%‘

ﬂi""ﬁ"‘;.

Q145

TDS (ppt)

=&

| value
time

[“

=

A

4155

ﬁs’

Turbidity (ntu)

value
time

[3-3 NV

iv oo

Ferrous Iron (mg/l)

value
time

53 ma/L

jopd

Sulfide (mg/l)

value
time

0. 06myli

100D

COMMENTS:

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653 galfft x3=2.0

STReS Qump Gug, oty Sued, du §1LIeh, gPRcAsG 1N Puie

o AR,

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuglevand, Inc.

Sampled by: 1 KEW\@/

Date: jo -10-17F

Well No. 5C 2\-1

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

5L

1107

[ %5

MY

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

.l"

JH o b

ik nl | B

COABR

i8Sy

Purge Volume

gallons purged
purge/bailitype

Ioggld

2949l
.

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

Caw - SC 21T

ot -1

Pariobulpit

(LAY

10

4NY

pH

value
time

@, 34

G, }q

(b

G % O

1%

[ Q)

azi7n

DS

Conductivity (S/cm)

2

190
==

value
time

M,‘-?l"f

&
18,250

1HIHTA

Temp. (Celsius)

value
time

4,09 .

i1

14,40

DO (mgll)

value
time

YA

0.05

600

ORP (mV)

value
time

-94.5

-5 N\

S~ MOH

TDS (ppt)

value
time

UL

Turbidity (ntu)

value
time

26,18°TU
I

Ferrous Iron (mg/l)

value
time

29y

ISy

Sulfide (mg/l)

value
time

O3 it

el

COMMENTS:

Well Volumes:
2"=0163galft x3=0.5
4"=0.653galift x3=2.0

YO Gl Voad by o o4

L

V] [mw\ !

25/ oweusd o0 fe

Arkema MWSAMPL






y
Dalton, Olmsted Fuglevand, Inc.

Water Sampling Record Former Arkema Manufacturing
Tacoma, WA
Sampled by: D AUy ’Baou);dlpq
Date: £B 0CADGCN), 20 1F
Well No. £ -2~
well depth (top PVC) 9 £ 7L ¢ A LT e
water level(top PVC) foufp 1,0 T lico
water height S . g 14, 1Y, 2.
time AR 2120 X 7320
Casing/Volume :
type: AR
type: other %o Py
volfft: %d 4
tot. vol ::?i
3 xvol F3
Purge Volume
gallons purged RS IS N
purge/bailitype A -
Water Sample
Sample No. L[ -
Sample Method D (AT
Time 150 <1y 3%
No. Cont. fo
Initials Df-s
pH = . .
value RN (o] < (o5
time R4 1au U { AN
Conductivity (S/cm) .
value A28 TR0 D 2O S80S
time . &t 179G 50 B! 6V
Temp. (Celsius) -
value BN EEAY 1. rd T, 89
time Fohh 4 ‘"ﬂ‘iﬁ WANG) (3129
DO (mg/l) ) P
value 2 L0M A nh A <
time RN Y Sl sl 587
ORP (mV) _
valve 3 RO TR Y
time 11534 PRadd | 1AsD f={ay
TDS (ppt)
value it [ {3 =
time et | dy O VLU
Turbidity (ntu)
value L', 1.6 NTV
time (322
Ferrous Iron (mg/l) ~ .
value St oL ara Y TOM Al T
time (230
Sulfide (mg/l)
value 0O L Mmaly
time { ﬂo &
COMMENTS: STt PAMP IR " ’g’

Well Volumes:

2'=0.163 galfft x3=0.5
4"=0.653 galfft x3=2.0

Arkema MWSAMPL XLS



Dalton, Olmsted Fuglevand, Inc.

Sampled by: D. 'BY!?\U\(IW‘(@

Date:

\- No vember

2017

Well No. SH /-7

Watey fFampling Record

Former Arkema Manufacturing

Tacoma, WA

Weil Volumes:

2'=0.163 galift x3 =
4"=0.653galift x3=

STAET PuMpP 1/ty)

N o
[So )

well depth (top PVC) 2 53 £ 23
water level(top PVC) S < 2.5 . O "1 0
water height 200 25y s b
time [ YD [1:50 120D o0
Casing/Volume ]
type: | M
type: other M Yo A
volffi 004
tot. vol .Y
3 x vol 2 |12
Purge Volume
.gallons purged | Y 5y 28 X
purge/bail/typs Pee\sTUiC
Water Sampie
Sampie No. QWA 2-Z
Sample Method fal v
Time (2510 11 0
No. Cont. in
"!iifiais. C\V N i}
pH —
value EE o b (e 'hﬂ
| time i SV e D
Conductivity (S/om)
walue 169 T indls 113440
time 1} sO 125 1219
Temp. {Celsius) -
value 1795 .94 12,99
time s 2. 5V 12110
DO {mafl)
value (")xj( 0:420 0.10
time L0 L ¥V 19
QRP (mV)
value “UY Y - ([ L, =109 ~{09%.0
time J1isO [ 040
TS (ppt)
Value 95q G, | Gtk
time ° ] 150 ) A R . ]
Turbidity {ntu)
value 5.79 NIV
time 12,30
Ferrcus lron {mgfl)
value 2.24 e /L
time 11307
Sulfide (mg/l)
value 0-0M M’L
time 112,207
COMMERNTS:

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, I;ic.

Sampled 'by: D BleIp g

Date:

2 ocro@R 20§73

Wetl No. (,B19-2

Water Sampling Record

Former Arkerna Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

Z%:

(&

Y

)
Bl
3

12,7

134

Ll

1222

%

12387 75

L1200

13,610

Casing/Volume

stype:

type: other
volfit

tot. vol

3 xvol

R

ey o PV

06§72

(064

39z

Purge Volume

gallens purged
purge/bail/type

L5

PERisTACTIC.

Water Sampie

Sample No.
Sample Method
Time

No. Cont.
Initials

LMY~ 2

RGN ¢

QW3 92 DIAP
1 .

ﬁg’im i3y

550871340

[t

o

oy

pH

value
time

(X

37

[2:40

Y

Conductivity (S/em)

vaiue
time

({303

({327

12:49

(2359

| Temp. {Celsius) .

value
time

A

(955

1§73

2259

[2:50

DO {mgli)

value
time

008

Q-0F
2:%0

12,50

D09

ORP {mV)

value
time

2.9

~[57. 9

=572

12" Y4y

12i5d

TOS (ppt)

value
time

.35 -

1,36

4.3

12:Y0

12! 50

Turbidity (ntu)

value
time

(.52 NTV

XY

Ferrcus lron (mg/h)

value
time

o 29l

Suifide (mglt)

(3Y4s

value
time

007 we/L

|34

COMMENTS: (NS Cmer pump) NAD T PEPLAE TABML « TURING Lon CLOGGER

Weli Volumes:
2" =0.163 gal/ft
4" = 0.653 galft

x3=05
x3=20

Arkema MYWSAMPL



Dalton, Olmsted Fuglevand, Ine. Water Sampling Record Former Arkema Manufacturing
' Tacoma, WA

Sampled by: - CA - Ldl’i’\(’,r'
Date: \o.qu-1F

Well No. G EA-7
2

well depth (top PVC) 0.0 Y
water level(top PVC) 997 25 7’
water height 1748 9.3
time TR 1105
Caging/Volume
type: AN
type: other en goedr
V?Vﬁ » ,,"Q&M nl/cl—
tot. voi 1 .l&u:%aﬂ’.lhﬁ ‘
3 x vol : lo 9slls — =
Purge Volume ) ] .
gallons purged AT LS gal 294
purge/bailitype i 7 4 T " i .
Water Sample [~ GEB-L - (0DeF i }
Sample No. - (5B LA — LNl P i 4 o r/ﬂzfi-f—@lw
Samiple Method Reys ol by . WL Yl ‘ ' :
Time — S~ ioiy --—--—-«—‘\Q—%Q——--» Z. b }
No. Cont. ez O | { A W
inifials AN ,%,c\ﬁ-— L—{%AL“" -/ £
. e S
pH . : Gulple ’
Vs EX0) s R T
time ed 1 1205 VA "
Conductivity {%m,m} L ' Jp
value 713w v 2Ll & 14970 :
time 1 A\f/[/m 4 7
Temp. (Celsius) T
value . /5. 84 (Y. 54 to-75
time “ ) .
00 {(mgfi)
value 0,09 0,04 5 4
time “
ORP (mV)
value - 1.4 "@3 ~Hip
| time /7
TDS {(ppt)
value ) Vf ! 5 ’LO
time V4
Turkidity (niu) ) - .
value |41l AV
time 320
Ferrous iron {(myg/fl} . N ~ L
value w& ;)()I—I_# EFasnl. e - rs (Dl
time %30 |¢
Sulfide {mg/l} . PN [
value s ML 0\)"' O{' KMM v 20 X A ¢ L\,Hh ;
time 1230 v i | ¢

COMMENTS: . \JC“ \‘,M\ 0\;1 q“z:/ (L ﬁa“w’l&

Well Volumes: COUl ’,\;[' 9 l M/FL

2"=0.163 galift x3=05 \
4'=0653galft x3=20 © ‘YW Ll o) 30/ 1003 Arkema MWSAMPL

//\



Dalton, Olmsted Fuglevand. Inc.

Sampled by: TBRO L 131G
Date: 2 ¢ octoBER 2o}

| No.pG2~2.

Water Sampling Record

Former Arkema '\ﬂaﬁufa turmg

ACoH !a, WA\

well depth (top PVC) 203 (157 Le:A 1%
water level(top PVC} . b . v 0% 91 ﬂr
water height 20 ] 76} jq- A
time @00 & 0 A 4" iﬁ.;l]
Casing/Volume ‘
type: | A5
type: other SCM cte puLr
volfft ,(34
tot. vol _c) Yo
3 x vol 2,58 )
Purge Volume R
galions purged 0.15 e . 1
purge/bailitype feRSInLilL. |
Water Sample
Sample No. Gl-(G4- 2.
Sample Method ptﬁcsmz70
Time O 5V -4 .e0
No. Cont. L
Initials N DO
i -
value (oslo ] . (ot T (4L
time i a0 Q6D RO "
Conductivity (Slem) g5 Jrm . !
Vaiie ST [ 309% [ Ta%) -
time o &' Ho & 4o 4 \5u
Temp. {Celsius)
value 134 4.2 iY.241
| time L 50 oD | Do
DO {maglt) -
value O\t 0.4l 009
time &0 41 sV
ORP (mV) ) '
value = A0 D -2 (5 ~26 pM
| time &0 of) 1T @0
TS {ppt)
vailue 32-:‘1) l \(10[%’ “(2) &‘1'
time Ly ek &sD
Turbidity (niu)
value gﬁ.l’{' NTV
| time ] - 04%0
Ferrous Iron {mgih )
value 0.21wa (L
time _ons0
Sulfide (mgll) .
value 0:4% ’ L
time DUI’J;;‘tLM
COMMENTS:

§ -
STALT PUe @ 97 4Tonc, SULFUL DPOZ W eeR Pemilidls (AP ¢roy wod TPC
’ [ :

Well Volumes:
2" =0.163 gal/ft
4" = 0.653 gal/ft

K DL MKALANITY [E12E
x3=05 :

3220 Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by: ;{ V\tYV\&I’

Date: \0-15-10v%

Well No. 277._

7

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

1.9

P

1.4’

e

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

yh

JeH Yo pvl

0.65% Qa[Lr

LS gl

TERTM

Purge Volume

gallons purged
purge/bailitype

Y a4 {long

;gc\\\m\
arisdzliic ~]

/2.7\5‘7[(»5 ‘

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

(V- FEZ-2

Dot okl

YUl

4
N

pH

value
time

9.85

9.%%

0. 40

Yoo

1Yto

1ylo

Conductivity (S/cm)

3

value
time

623%.\

19199

14653

Temp. (Celsius)

value
time

13,36

1%.95

XY

DO (mgll)

value
time

008

20F

ORP (mV)

value
time

~136.8

- 140

TDS (ppt)

value
time

Turbidity (ntu)

value
time

[ IBNTV

U330

Ferrous Iron (mg/l)

value
time

0-077 ma/t

\

(Mz1v

Sulfide (mg/t)

value
time

40 x  dMu

)
e o

COMMENTS:

- Drosded MO Froh G o

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653galft x3=2.0

I Tuefin Pl ol T pindts

\\,‘ o,L[S\)\,/\ ,

Arkema MWSAMPL.XLS



Dalton, Olmsted Fuslevand, Inc.

Sampled by: D - Bowd P 10
Date: 1‘7; DT 2O F

Well No. b gq-

Water Sampling Record

P

Former Arkema Manufacturing

Tacoma, WA

“AY

AL

well depth (top PVC) 2l. Bl
water level(top PVC) .Y i3 It v
water height - H i & | 4] 4.
time Liwe LY 120 3y
Casing/Volume .
type: ﬂ\ﬁ
type: other satdp PVe
volfft 3] K714 7‘)
tot. vol Yariz
__3@ x vol e qi zz
Purge VYolume
gallons purged v 7. 2.5 . T
purge/bail/type -
Water Sample
Sample No. G W (057'2.
Sample Method wLRSWeR e
Time [{2p-{1180
No. Cont, )
Initials DB
pH . i
value - b4 :), A 3 ()(1
time _ ({410 W0 Wihe
Conductivity (S/ocm)
value (9019 (S5 lL1\4S
time T h) \['30 S
Temp. {Celsius) )
value L. LY \“t“‘” 14, @
tme g 0 ll“e@ I
DO (mgh) .
value do L 0:07 0,072~
| time (10 W\ ) ]
ORP (V) S
value QAL 0 “25% & 16 M
time (D) (e Wi
TS {ppt)
value 9.2 a8 T&hd
time rd RV Ww.ho
Turhidity (ntu)
value 0.09 N1V
time 100
Ferrous Iron (mgf)
value O M/’/
time ¥ I ,yg‘o
Sulfide (mghl) l .
value 0 56 MI v
time 17470 v
COMMENTS:

Well Volumes:
2" = 0.163 gal/ft
4" = 0.653 gai/ft

FL uaaf o

»ox
W W

Won

poo
oW

Arkema MVWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA

Sampled by: j Ke(/ine/
Date: 10-23-Z012

Well No. (,¢j7 -2

well depth (top PVC) 29,71

water level(top PVC) A

water height ju. b

time 1245
Casing/Volume .

type: 2.

type: other JZ‘” vps pu

vol/t o.lv®

tot. vol .50

3 xvol 7 00
Purge Volume

gallons purged 1,70 2.5 "/jt:u(

purge/bailitype
Water Sample

Sample No. G- 0E-2- 1812
Sample Method Ry dalic
Time {14
No. Cont. i)
Initials | LN
pH .
value 207 Tow 205
time 1355 1999 1972
Conductivity (S/cm) - -
value 7-&%}575 O | 3809y | 37709C
time
Temp. (Celsius)
value ‘L/‘ZLI 14,58 14, &8
time
DO (mg/l)
value .17 el &.J0
time ~
ORP (mV)
value - |/]$,(z/ =851 -tz L
time
TDS (ppt) e,
value gL Lo 7%
time
Turbidity (ntu)
value ) 2 aﬁ NW
time o5
Ferrous fron (mg/l)
value 2
time \7"'57‘;%9”'
Sulfide (mgll) '
value 6.4 / L
time 14
COMMENTS:

Digedued Mkl FredN Frlied u/ 0.4 , A

Well Volumes:
2"=0.163 galfft x3=0.5
4"=0.653 galfft x3=2.0 Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
Tacoma, WA

Sampled by: | Keyny/
Date: T_D/’U/l?’/

Well No. 5F1-7]
well depth (top PVC) 285
water level(top PVC) 9,86
water height 20,18
time 1009

Casing/Volume
type: 1"
type: other LT Ug vy
vol/ft Ul gl [&
tot. vol AN
3 x vol 'Jg Q'aq %JA

Purge Volume )
gallons purged 1 c\&\ Z,g 5
purge/bailitype v »

Water Sample
Sample No. v - GH-"'L»—M) 7043 -CT
Sample Method Decs skl | .
Time 144
No. Cont. 1)

Initials : ﬂ

pH —#

value @ Lt it .30

time 10.10 g+ LoD
Conductivity (S/cm) "; A
value 24 26| A LT\ 2y 519

time 7

[ g

Temp. (Celsius) '
value “’\L’Lf 1LY G
time

DO (mgll)
value . O D 6 .04 0.0
time

ORP (mV) )
value 539 "GO -L8S
time

TDS (ppt)
value / U) - i \D “—3
time .

Turbidity (ntu) . :
value 20"7"’ NTY
time : “‘-220

Ferrous iron (mg/l)
value 551 ?'W“, L
time TEX

Sulfide (mg/l) -
value 0.0t miL
time : “ . 30

COMMENTS: = = - \ )
Fe Yio dduhiome and followed Vio i Yo

Well Volumes:
2"=0.163 galift x3=05
4"=0.653galft x3=20 Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc

Sampled by’ D, B@U”"‘) \
Date: 22, ocxOBdR, 201-¢

Well No. T€4-2

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height ‘
time

25 .2~

T8 -

A

")“f‘ )

o

B
e L
> |2

(pe

3

168 6

R

i N

I)L\le

6
3 Y

ER)

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

't‘l/(ru

sar4g ev¢

Purge Volume

gallons purged
purge/bail/type

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

LW Y2

el

12305 - 13755
10

)

pH

value
time

L5 1T

U927

TR

{L'So

B 0.

3uyg)

Conductivity (S/cm)

value
time

(903D

12242, ©

1 200 b

(2550

(30

1340

Temp. (Celsius)

value
time

g

CRER

12140

1500

15

DO (mgh)

value
time

O

O.0D

1250

(310

ORP (mV)

value
time

~23%k

ELZY

3i0

TDS (ppt)

value
time

ic

)

12 0

EYID)

Turbidity (ntu)

value
time

T —

I Z{N
|az0

Ferrous iron (mg/l)

value
time

Mofwmz‘?éé%'___
EXT)

Sulfide (mg/l)

value
tirme

Ovt->f v

2 UOX

(380

\

d’i[uh\m

 COMMENTS: .
‘ "G

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653 galfft x3=2.0

" oump €

(LiyS

S{W‘j Sviber ¢mefl

Arkema MWSAMPL



Balton, Qlmsted Fuglevand, Ine.

Sampled by: "5 E MU A e
Date: 2 0("‘0&;@/‘ 20 '\;}

Well No. 1€L-2

Water Sampling Record

Farmer Arkema Manufacturing

Tacoma, WA

well depth (top PVC) 2948 249 2} 8, 2FH %
water level(top PVC} o i G4 .S 74
water height VARY 21.% 240D LA
time 093y O35 | @ NN LRERY
Casing/Volume
type: v
type: other £Ci Yo f’ \,[C’
volfft O.6S3
fot. vol 13,9992
3 x vol Hl. 91,
{Purge Yolume :
gallons purged { 2.5 =
purge/bailitype pelrsimile | )
Water Sample
Sample No. Yoy Gwtel-7. |
Sample Method PE Cus Tl
Time K.60-9418
No. Cont. . 10
Initials i %
pH . : . )
value b /e TloL/F M [o.set/
time 4398 ‘ 0.4< j
Conductivity (S/em)
value ' 2931, 4- Ay b RS, 2
time ©3< S M )
Temp. {Celsius)
value 248 1A44 1251
tme 8.5 2 T
DO {mgh)
value 0.0, OO\ 0.0
time 925 €.\
ORP (mV) .
value ~134.< 2449 .Y - 750
time &35 gk
TDS (ppt)
valug [ © b
time . 3¢ oM ——
Turbidity (ntu) . _
value 0.35 NTU
time Q8

Ferrous fron (mall}

value
time

Ou-of Y&

Qs

= e ﬁMk colox

\

Sulfide (mgfl)

value
time

22.5 _w»/

(%

9-15

Well Volumes:
2" =0.163 gaift
4" = 0.653 galfft

2

COMMENTS: ST puinp 08139 | pH gdi0e /M-E'Tz’f/{

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record -Former Arkema Manufacturing
. . : ' Tacoma, WA
Sampled by: % ,{‘\g e ‘
Date: jo-22-|%
. -
Well No. £ -7
well depth (top PVC) N
water level(top PVC) LAL.
water height Y505
time w20
Casing/Volume
type: 0’
type: other JCH gy
vol/ft YA
tot. vol 17 144}
3 x vol L {,
Purge Volume
gallons purged LEaall | R"644l gl =S gallens
purge/bailitype v <
Water Sample :
Sample No. (- FEAL- (0751 #
Sample Method Paristaltr €
Time [7:90
No. Cont. 0
Initials
pH
value ZH At | et F 2 2.6 %
fime 155 Ly . 55 1200
Conductivity (S/cm) ¥ <> T >
value .2 7l L/‘?'T[_],'Z. 5 iz 722 Ygiy.#
time
Temp. (Celsius)
value 44 14.2] 4.2 .36
time .
DO (mg/l)
value 989 2-9 %37 T3b
time
ORP (mV)
value - | %9.% D) ~199.C -\1C.\
time
TDS (ppt) ’
value ) 5 = 5
time ~
Turbidity (ntu)
value .71 N1V
time \20 [~
Ferrous Iron (mg/l)
value 0.05 why/L-
time . 105
Sulfide (mg/l)
value Ll wn Il
time ) {)’t,
COMMENTS:

Well Volumes:
2"=0.163 galft x3=05
4"=0.653galft x3=2.0

Diosdv eh MNals X -G.~((~(.-¢o& \-/( ‘DV%BVN\’

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
‘ Tacoma, WA
Sampled by: }%[A(’/)/[/\g/

Date: -1 13
well No. 7£15-1R
well depth (top PVC) 4. .
water level(top PVC) .50
water height 10 (o
time LT oy
[Casing/Volume
type: 17
type: other !!fcﬂ Yp Ve,
vol/it .,,[/wa
tot. vol :
3 x vol {() ] é)'ﬁﬁ I S S - RS—
Furge VYolume
gallens purged 7 ﬂa“a’lﬁ Feal H b s5al
purge/bailitype | Partehj)y -7
Water Sample
Sample No. G- 7803 - 2R 025 TF
Sample Method Pactehalie
Time ;9 15
No. Cont.
Initials w\/{( .
on - -
value : q Fl—/ Q@.‘T’f qﬁgq
time !0 oo A5y PHAY 10; 15,
Gonductmty (Siom) - L 4
value™ 9960.C | 2923d | 3504
time 5L, . 19108 10115 S
Temp. {Celsius} )
value 18, F {3 7l 585
| time _ 90 G }0: 08 19: 1%
DO (mgl) : ‘
value Q.0¢ 0.0
time. ) R
ORP {mV)
value -5V ly 1Bl
time 19595 [G1b
TDS (ppY)
value = 2 ‘ k4
time i 10505 . g 15
Turbidity {ntu)
value O % N T\.I
time \ 02-0,
Ferrous iron {(mgfl) k
value , OwalL
| time , ‘ IS)QI\’)
Sulfide {(mgil)
value
time “W\Qim’“’
%O“AMEN*S » Dissolueh meveds Righ €311 v/ 6.1 F
" ~Lovn tolsr alisiieey

Well Volumes:
2"=0.163 gallft x3=05
4"= 0653 galfft x3=20 Arkema MWSAMPL



Dalton, Olmsted Fuglevand. Inc,

a

Sampled by: D@yflocd e WO%(
Date; 74 0 Cx@R 20

well No. 1 &/, -2

Water Sampling Record

Former Arkema Manufacturing

Tacorna, WA

well depth (top PVC) 14.2¢ (41‘34? 1929 (1" 24 (4.5
water level(top PVC) - 2.5 b - b 9 ff:f ’ 2 1)
water height 15 . 89 517 15: 19 1SS 162
time 9135 G q.8¢ (01O, 1010
Casing/Volume
type: =
type: other SOt 4o _p\’(,
volft . &‘13
tot. vol HEyYs
|3 vol . YN TY N
Purge Volume :
gallons purged 1 5.5 [ “1
purge/bailtype i
Water Sample
Sample No. Gu)ﬁlt’i(puz_
Sample Method ek streetic.
Time U8 - (0HO |
No. Cont. /0
Initials D
pH .
value {c. LI¥ Ob q ‘}'c'l q'i(n @Ma
time Q.43 _1.5¢ (2,10 (022D
Conductivity {$/cm) .
value RTL 0 bl Clwo,s” %285 20U D
time quy q.88" oLt (02D
Temp. (Celsius)
alue (L& 1S, 0 138 ] (e
time M5 RYY [} [0:20
DO (mght
value A 0 04 O\ o
time G4 T8% 10510 Q20
ORP (mV)
value -153. U LI, g -6 9 =~ (4
time q:4% 9:38 [e,10 1029
TDS (ppt) :
value 4+ S T ya
| time 945 3 s 10,10 | (0D
Turbidity (ntu)
value 3.55 NTU
time 1020
Ferrous iron {mg/l)
value 3.7ns /L
time ] ng
Sulfide {mgfl)
value 007wl
time 020"

COMMENTS:
STRET QUMP - 0 REPLACED TUBING, WELL OPen T8 ELEMENT ITH
Ne (AP, Witl Do LonGer. (’u%c

Well Volumes:
2" = (.163 galift
4" = 0.853 gal/ft

x3=05
x3=20

Arkema MWSAMPL



Water Sampling Record

Dalton, Olmsted Fuglevand, Inc. Former Arkema Manufacturing
Tacoma, WA
Sampled by: ,// /AerN/
Date: j0-13-17
Well No. 7FI-7
well depth (top PVC) -2.5.9
water level(top PVC) 3,49
water height T
time §0.10
Casing/Volume
type: 27
type: other JCH qo puc.
volfft 0163 gal/F+
tot. vol 1,07 asd
3 x vol (0.0 Qs
Purge Volume
gallons purged Lol gal 2.846) P
purge/bail/type ’
Water Sample
Sample No. (aw- Fo-Z2 - o F - (20Y
Sample Method Pac: sHa 1€
Time » 19.:us
No. Cont. )9
| Initials AN
pH '
value 240D 798 .50 9,37
time 1078 10,28 (0. u8
Conductivity (S/cm) " - T
value 2 Dpizd 2501070 | 16,709
time -
Temp. (Ceisius)
value wAas [L.35 .22
time 1075 0:35 . 10:45
DO (mg/l)
value 0.77 .07 9.00
time 10:.5 10:35 Jo., 40
ORP (mV) .
value Y uSe -9 -14a. 3 -194.0
time 10:70 135 1043
TDS (ppt)
value =HrE Y | o N
time |0:l§ 16735 (o4
Turbidity (ntu)
value ‘ 3’ NTV
time - \LOO
Ferrous Iron (mg/l)
value 0.2 ms/L
time tow ~
Sulfide (mgl/l)
value Q D han L
time Ll
COMMENTS:  Dissalied Metals  Cigh € lheeh o / U e oo Gl
A0 (elacd ater '

Well Volumes: >

2"=0.163galft x3=05
4"=0.653galft x3=2.0

o

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by: D BRO w¢-i Ug
Date: )3 coembBC 201

Well No. 7(3|-2

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

20.2

Uy,

171

5 R
-l &
Sy

Ly

—

1% (o

(24

W
Ahrda
K2/

©11%0

.50

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

K

S yo PUL

Q2

2.2 b%

Losod

Purge Volume

gallons purged
purge/bail/type

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

W) 160~ 2.

P2 $mietic.

(0100 ~(esl§

0
5

pH

value
time

7R

G|

g4

50

Conductivity (S/cm)

value
time

L3307

TETY

qwp

<0

Temp. (Celsius)

value
time

274

76

9dp

%0

DO (mg/l)

value
time

D47 0.0

009

a:do

U50

ORP (mV)

value
time

)

BB

Ao

450

TDS (ppt)

value
time

11.53%

450

Turbidity (ntu)

value

time

Ferrous Iron (mg/l)

value

time

Sulfide (mgf/l)

value

time

COMMENTS: gw‘,

Well Volumes:
2"=0.163galit x3=05
4" =0.653 galfft x3=2.0

Pumy 9120

Arkema MWSAMPL



//\
!

Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing
j | /\ - Tacoma, WA
Sampled by: &< "N

Date: j¢-1%-17

Well No. 112 _o

well depth (top PVC) T2 o
water level(top PVC) 49"
water height [ 5"
time 28
Casing/Volume
type: 5"
type: other 91 Sth 4 ne
vol/ft 0418 a4l {a» . 5,
tot. vol : 1755 a0
3 x vol NEES
Purge Volume )
gallons purged 1Y el R 2.0
purge/bail/type OW?Q-;\YF(
Water Sample
Sample No. (- FL3-2- 0 HF
Sample Method Parvshql
Time 850
No. Cont. 10
Initials N
pH .
value G 6Q b.b7 L 5™
time %15 .25 <4
Conductivity (Slcm) ° e Iy L
value 7,160.4 24,5 2,047 %
time
Temp. (Celsius) S
value 15,5 1041 [, 84
time
DO (mgll)
value 0.\) 0. 0.90%
time
ORP (mV)
value -19.4 -2%4 ~1% 9
time
TDS (ppt)
value 1 1 4
time
Turbidity (ntu)
value 7] 40 TV
time ) Ap0.
Ferrous Iron (mg/l)
value q.4, s /L
time A m’
Sulfide (mg/l) .
value B0t/
time A0
COMMENTS:

Foiselee Mekds Fdh & \epah 0.4% Vg

Well Volumes:
2"=0.163 gal/ft x3=0.5
4"=0.653galift x3=2.0 Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by: ® + BRALINW ¢
Date: 723 ocroRere 20 1F

Well No. 9F T~ 2R

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

water height
time

well depth (top PVC)

2T

7]

water level(top PVC)

i
8\4 \’1..4\0

D iq'

’D!?

= F [l

4.7

Y

j2109

{1248

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

2P NC

st Yo pde

PR E)

25+

10, 1L %

Purge Volume

gallons purged
purge/bail/type

{.1¢C

115

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

(st pr-2ie)

Pep \&IEX1C

20 <1199

o

pH

value
time

w0l

A

b

.54

\7..09

PR

Conductivity (S/cm)

value
time:

206k Y

2528

2300 |

iS5

1N Q 5

0§

Temp. (Celsius)

value
time

3.44

4573

MBS

N4

izip%

Vi

DO (mgll)

value
time

0.9

0.0

0.0

TRLY

L5309

TACe

ORP (mV)

value
time

¥

Hrl (

- q‘L":(i |

- 4329

g€

1106

2508

TDS (ppt)

value
time

20.049

e %

A

Higq

LAeS

\PAS

Turbidity (ntu)

value
time

[TP0/Z -

|1 30

) rﬁ&d}t\ug

Ferrous Iron (mg/l)

value
time

O wmy/L

110

Sulfide (mg/l)

value
time

OUY 0% vl ok A0

C b

2 |

[

COMMENTS: §T/\~P~‘(’ fu,u? ”L/b

Well Volumes:

2"'=0.163 gallfft x3=05
4"=0653galit x3=2.0

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc. Water Sampl’ng Record Former Arkema Manufacturing
) Tacoma, WA
Sampled by: L\/léﬂ WW
Date: {© -2.77- 7
Well No. ({(11-7
well depth (top PVC) 773
water level(top PVC) 25
water height 28 .
time & [1:2.8
Casing/Volume
type: Yy
type: other {eH un Puc
vol/ft oﬁ; 9 \[g,
tot. vol 3.2C /
3 x vol .77 |
Purge Volume “‘
gallons purged Sha ’_59,,&“’5 4 E ook
purge/bailitype ‘ 95 -
Water Sample
Sample No. . ~lo M2
Sample Method Pacssdu by i
Time -
No. Cont. W
Initials ﬂ
pH '
value 9.% Q.13 ql
time [$:35 [11:45 n:5c
[Conductivity (S/cm) 'l T ‘;’
vaiue 1249 28517 2£2 9.4
time
Temp. (Celsius)
value 158 314 126
time ]
DO (mall)
value - 0.60 0.13 (6)417)
time
ORP (mV) -U9.F
value 149 “0ns ST 2|
time
“|TDS (ppt)
valve % [ 9
time
Turbidity (ntu)
value [Z¢NTY
time [200 ] B
Ferrous Iron (mg/l)
value ().DMA/L
time 1260
Sulfide (mg/l)
value 0L Sl (]
time ) ()Q/ ] N
COMMENTS:

Well Volumes:
2"=0.163 galfft x3=0.5
4"=0.653 galft x3=20

% Diero\wed /V\Qk-w‘e/fa\%; /A‘ Ll;wré, Flelod

£ et 0. 45(m

Arkema MWSAMPL



* Dalton, Qlinsted Fuglevand, Inc. Warer ggmgﬁﬂa Berord ' Former Arkema Manufacturing -
- Tacoma, WA

Sampled by: D@ Rewdr (cq |

Dale! 7« eexoeer. 220

Well No. h1S-7.
well depth (top PVC) ¢, ~7¢ 7
water level(top PVC) } : <
water height ’)/\
time BN (4.7
Casing/Volume )
type: 9
type: other : 14 do PV e
voifft 0 b3
tot. vol 29956
3 x vol 7’0{?(4?(64'07
Purge Volume
gallons purged i< Ls 3.
purge/bail/typs 2K Pepiomefil
Water Sample
Sample No. LWED2s-2
Sample Method ' , Pé Eesimax]c
Time [q 45 ’lf‘lo
No. Cont. i [

1 Initials vl

= o
value A, . 673 Dl
| time ﬁ MK 1435 e
Conductivity (Sfem)
vall e N kS AT T
time TS /435 LAY
Temp. {Celsius)
vaiue igw BN IS o2
time 74 /3T (YIS
DO {mgl) :
value 00 O-0Y 2.0y
 time IRTEES /4.3 (4T _
ORP (mV)

value - § X —{S1. ~{§Y 4 '
| time 14 J%35 s
DS {Ppt)
value '4.09, 3. 5. e
time (51 (4135 ALt
Turbidity (ntwu) S
value . 705NV
time (50D

Ferrous fron {mgil)

value 4 0. Twmg/lL
| , e

78.F 204
: O

N -37 I%HS

L OQG

S

A .

R
&

LA

time

Sulfide {mg/l)

value :},“k q""“f{/‘
 tme (S0 D”

COMMENTS:

WeH Volumas:
= 0163 gal/ft x3=05
4"=0.653 gal/ft x3=20 Arkema MWSAMPL



-

Dalton, Olmsted Fuglevand, Ine.

sampled by e

Water Sampling Record

Former Arkema Manufacturing
Tacoma, WA

Date! jo3(-( 1
Well No. [7p190-7
well depth {top PVC) 94 217
water level{top PVC) 56!
water height 157
time 17: %
Casing/Volume
type: 1"
type: other J
volfft QI3 sl /43
tot. vol 1,§5l
3xvol 267
Purge Yolume
yallons purged 7 | ol |, F9¢edllnd 27584 sl AN
purge/bailitype R
Water Sample )
Sample No. (2 10 a7

Sample Method-
Time

No. Cont,
Initiats

pH

vaiue
time

(.74

PR,

loalp

L5

|02

[

Cenductivity (8/cm)

time

31,2405

34759

1 %o
T 7

Temp. {Calsius)

valug
time

1509

1907

1AL

BO (mgll).

value
time

0.\

0.9¢

003

ORP (mV)

value

time

=\ 4.

-12£.9

145\

S1T0S (ppY

value
time

1N

1]

L

Turbidity {(ntu)

-

value
time

C.1ANTU

1260

Ferrous lron (mgfl)

value 0. ng:, /L

time 135 0 \
Suifide (mg/l)
value 0.1 wplL

time 1.3 56
COMMENTS: " D‘ 550\%}\ Ni"«&/\y@\‘\)‘b \::V\U\ I \X.&J N S) ‘.“

Well Volumes:

2"=0.163 gaifft x
4"=0.653 galift  x

i

o o,

(SR
§

N

n

CAYITEY

.

Arkema MWSAMPL



Dalton, Olmsted Fuglevand, Inc.

Sampled by: D BRI D /c,

Date: 2 O REL

Well No.

2013

(21490 2

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

2.€

2.1

2\.5

b0

uﬂ

V0.9

0.5

i batdolA

q.%

[O. &

<0V

N
A

iy

I$.5C

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

Zi'

STEEL , e

Y

04,53

i}

5. 5

Purge Volume

galions purged
purge/bailtype

hiy

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

[2+®0 -2

O .

I Eaba
(4155 -7

[

D>

pH

value
time

Ra

?)’ (f

Conductivity (S/cm)

value
time

[SEHH

uy?fza

Temp. {Celsius)

value
time

5.9y

[3.97

DO (mg/l)

value
time

)

0.¢p

0 v

ORP (mV)

value
time

'BZZ'I 3

= 1521@

~33Y

TDS (ppt) <

value
time .

Y

Q.62

Turbidity (ntu)

value
time

Ferrous Iron (mg/l)

value
time

Sulfide (mg/l)

value
time

COMMENTS:

Well Volumes:

2"=0.163 galfft x3=0.5
4"=0653galfft x3=2.0

ST QUafy 1550, HAO 7o CLeRe TUBE o) ¢
LA 10 - 12 Pr OF teze TUSEL

]

QATIN Derg M3 PV ot SOt

Arkema MWSAMPL,.XLS



Dalton, Olmsted Fuglevand, Inc.

Sampled by: 3 '\(BKOQ "\}(’JC‘
Date: 29 poro €L LY

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

Wwell No. (29 tto -2~

volfit
fot. vol

3 x vyl

weil depth (top PVC) 7R LS 17.4 w72 9

water levelitop PVC) | 1.1 1.3 19 4 19,9

water height 15 m \ % 3 e A

tims ! 14 ;o"; ')k-[ Y [L"'L{ 1y
CasingfVolume

type: u

tvpe: other S 4o Py

Furge Volume

nalions purged
purge/baiifype

Z18

25 2

3 L

1Y

TWater Sampie

Sample Methad
Time

Sample No. Now ﬁt@é} (.5\‘1'?,/5’6‘)" [-T¢

4

As S0

D)

l

en_dfoz] 701t

£330

No. Cont. (o\lee) 258 O
Initials e o on (930 e
pH

valle I LS VI 5

time Tl AT
Conductivity (S/em) )

value 2o4q | ‘205 b

time \t s NS
Temp. {Celsius) - -

value (‘5,(? l\,‘ ?

time 14518 ish2s
DG {rag/ 7

value A4 > ' D\’ZI‘O !

time B¢ 1S |
ORP (mV) _ |

value =13 SR

time [R'e [INRYAY
TOS {ppt) .

value 'Ol'by \(1*82/

tirne L4HUS 1428 - .
Turbidity {(ntu)

vaiue 2.0 Ny

time )R 20
Ferrous fron {mgf) < ,

vaiue V.\Z e/l |

time \/

Sultide img/l)

value
time

Q.06

XY

COMMENTS:

STRT PUMP (4 ¢ ¢

LA

TURND QuMP g o 081A) (D 145 4 /\Sqm ﬁ M

5 REBORPXD T2 1992 BY 00 Y U KT Leud

Cowgends od Wit

was |

124’

L PRER T2

Arkema MWSAMPL






Dalton, Oy

isted Fugley

and, Inc,

Well Mo.

arro'-A i by D BIROU f)l/\)(,
'50 OCATRBEL. 2015

128450 -2

Wate;

r Sampling Record

Former Arkema Manufaciuring

Tacoma, WA

weill depth (top PVC)
water levsl(fop PVC)
water height

time

)
..\‘

2.

T2

20,]

BN

3.0

3.4

%l

3.4

S

19,5

3.9

1216¢

.’
Hivs

i3 s

iV

Casing/Volume

other

tof. vol
3 xvol

2.

SCi Y pvC

Ode?

1499

Aq X

Furgs Volume

galions purged

purge/oail/type

Water Sample

Sample No.

CUNKIAYN %)

Sampie Method

PCQ)?W/TI(/

Time

Mo. Cont.

I3 LS-13030
14

Initials

©h

value

}.20

2
I

time

Conductivity (S/em)

value

35134

time

Temp. {Ceisius)

value

154

Do ‘mq,x;

value

S

time

~

ORP (V)

value

ECYRY,

time

TOS (é",nq

value

23.1%

time

Turbidity {ntu)

value

34T NTY

time

(A0

Ferrous ron {mefl}

value

2.7 msll

time

(40D

Sulfide {mgfl)

valie

0.0 n\g/L

fime

L\-bo

COMMENTS

Welt Vol u'l 85

o

Arkema MWSAMPL



Daiton, Clmsted Fuglevand, Ine. Water Sas fzg}ig;ﬁg Record Former Arkema Manufacturing

Tacorma, WA
Sampled by % /40/’4&)
Date: 1g- 50- 10| 17

Well Mo. [2(,490-2

well depth (top PVT) 2807
water ievel{top PVC) 2. 1!
ster height 7144
'tm’e ’}2 rgz
Casing/Volume
ty pe 91
type: ofher STh 40 P
O[/t Q. |(n‘§ra( [QX/
tot. vol ”9
3 x vol 10,8 i
{Parge Volume ' . -
gallons purged [P % 5allon L, Saflea_-
purge/bailitype [ i N
Water Sample )
Sampie No. GW-1T4199.2.1030
Sampie Method Past o L1
Time 100
No. Cont. 14
initials e e
pH
value +.19 253 .58
time ' (501 (A1 |27
Conductivity {Sicm) [ 9 Y
valia Y r
h:;e W [CM 1,251 142437 19,2637
Temp. {Celsius} .
value 15.5% 1S4 5 4
time
GG {moli}
value 0.1 0.97 007
time : .
GRP (nv) L
value =5 1503 1566
Hims
TDS {ppt}
value 19 19 :
time o !
Turbidity {ntu)
value 0.75 N TV’
time I 3 | Q
Ferrpus ron {mg/)
value 0. 27 W\l)/b
time ’ 13 ( D‘/
Sulfide {mg/l)
value A h.?/ L
time ':.55 l ; ,

4 Drf/v{ved( /VVMIS/ Q(AS ff//e{/‘ F//%(ﬂ?&o 04% MNW
I gy @ 11l o

x 32
x3=20 Arkema MWSAMPL



Daiton, Olmsted Fuglevand, Inc.

Sampled by: DI 2L 21 S
0 OUdTp e 2oiF

Date: |19 €30~ 2

(19420 -2

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

[

%

water height
time

bl

(b

(2.9

ﬂ/\"o

(1o

[ 1143

Casing/Volume

type:

e

type: other

A e g

el

0:16%

tof. voi

2:006 Y

3xvol |

wis 772

Purge Yolume

galions purged

—
.
-

purge/bailitype

Water Sample

Sampie No.

Sample Method

Time

No. Cont,

Initials

I3

valus

53]

0.2.9

time

{130

[l

Conductivity {8/cm)

vaiue

FOF

194 ¢S

117 @30

time Ty (1M

Temp. {Colsius) ) .
value i4Gh ’[‘(7’( 1.
time (2D {40

DO (mgh)

value 0:00 oo U0y

| time TR /l:4@

ORP (mV)

value ~J60. 0 - D43, & - 2094
time ’/ 42 //‘n 1}

TOE {ppt)

value (g (Ll 1. 5%
time TEY ihyp

Turbidity {niu}

value

10.9 7M1V

time

(265

Ferrous fron (mgf)

value

0.0 wa /L

time

1205

Sufiide {mafl)

A ma /L

s

COMMENTS:

ST

Pme @) 1,20

Arkema MWSAMPL









Dalton, Olmsted Fuglevand. Inc. Water Sampling Record Former Arkema Manufacturing

«  Tacoma, WA
sampled %JB«%—QWHJ—M@ L A(/)Y/
Date: 3 Npd 201

weil Mo, IC[~ 3 B S

well depth (top PVC) |4 1,
water level(top PVC) ¢ &
2 7

!

£

water height

time

Casing/VYolume
type: L7285
type: other mg e
volfit
tot. val '
3 x vol _ . ’ . i

Purge Yolume
gallons purged { 5 - G 75 . : b,
nurge/baiiftype fﬂﬁj"ﬁ 14 : _ :

Water Sample

Sampie No. (Y- ICI-3- 1303 .

Sarnple Mathod (‘I:‘J‘M
Time ,[‘,’0 - *
No. Cont. |
Initials MMM::“JNV
2H

3

value .85 79 798,
time 1055 1103 i
Conductivity (S/om) ‘T" ‘-;‘

value - 1,991.% Tf(,aq wle 1. 272,4.9
time ) A ' ) . - |
Temp. {Celsius) - : ‘
value \L.74 Y] oy
time |
Do tmgll ' ) ) %
il 083 ©0F
time : B
ORP {imVY) Lo
valua I \ 4"},0 bt It«JZqu ) ”“T‘&)U\'v of
time : -t
1TD8 tppt) N
value /L “) 1.
time ' -
Turbidity {ntu) .
value - ' % ’ % NTV
time lm .
Earrous Iron (mgl) . '
value ) 1 0. 6_, M/L
time 1200
Suifide {mg/l)
valie O . W\?[(/
time 17200
OMBMENTS:
%1'\ P“'\R ;n%@ qug
v‘mumea
0.163 galit x3=06 ¢ Dt'a‘m\\)
4= 0.65Rualt x3=20 - o MQMS[S&\#S 1'%\& AR 0,45, Arkema MWSAMPL ‘

&C(@jj{,k C»\SNQ R 100\ ik @ @3



Balton, €

Olmisted Fugle

vand, Ing,

el b
sampled by: %KLW

Daie: 1-07- 7012

Well No. 34/- 1R

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well denth {fop PVC)
water ievni(for PV
wate el"*}‘

time

.Y

_1H.97

10.5%

0:0FZ

Casing/volume

Type:

typs: other
volfft

ot vol

3 X yol

1”

2

J'Cliqa [14

39!/.#\'

Purge VYolume

- -palons purged
purge/bail/type

Z,Ly\‘

(ALY

?ﬂfd“'«“ C

YWater Sample

Sample No.
Sample Method

Grly- 341~ 3R%

] O‘LI?

 PacislaWic

Time [ 170)

No. Cont. ]

Initials JM K —
PH -

value F.30 T3 AT

time 013 et 10225 10:
Conduntivity {:».’crm - ' L,

Vaiue 115 S AT XY

titne p) I Cl"\
Temp. {Celsius

value \‘;,'I’L |'5.0§ IBJ@&{

fime .

DO fmafl)

value
time

0.0

0.08

b.oH

[ORP (mV)

value
time

TV

-10.4

-5

TDE {pph)

\:"”liﬂ

tima

1

2

TurlMdity {ntu}

value
time

L& NTV

[ov 6

Ferrous fron {mg/l)

vaiue

fime

053w /L]

floY4e”

Suifide {mg/)

value
time

0.93 me/

L

Louns

COMMENTS: g &52“ ?“"P‘

“Well Volumes:
2"=0.163 galft x3
4" = 0653 galft 3=

0.5
2.0

@ w03

¥ Pissolued Meddd] Solks Lo 0 bheed 9.45 um.

Arkeima MWSAMPL



Dalton, Clmsted Fuglevand, Ine.
San pe iby: D 7312060/4)7”%
Date

vov 20173,

Water Sampling Record

wit No. 4842 4Ip)] O)'

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC) SLL}') =\ l’L Sz S "ch,“

water leveltap PVC) 7 . 'S'fz_a 2 L0, \7 .8 p -
water height ':.“ N 1] II’S‘, (3T ATy w2y
fime 10305 1oy lozs 10\3S

CasingiVolume

tpe: 2

type: other S PV
volfft i D.,»L&”?,’

tot. vol

3 x vo!

Purge Yolume

. gailons purged
purge/bail/typs

15

S IVEe

Water Sample

Sampile No.

wyHBi-3 JL,ZIH

Sample Method FEUSPR T &
Time 107% -~ 19:.80
No. Cont. {Q :
itials T ] pro
et
value /;' A | (o .:H‘ &) DY
time - oS (g 15 10\3'c
JContuctivity (S/lom
value Q)’) (3')\ 15192 ) '43"“!
time o 12 1< 0:3<
Temp. (Celsiusg)
value 3 ‘U}' 13_80 V3.1
time e iy I AY [8:3C
WIS (mgfty
value . ) .5 } R 0.0 4
| time jelis L 0325
ORP {mV) :
value = '8[.7/ “"I"-% "‘.O-O‘ ‘O
time J0.iC 93125 [0 3
1TDS (pot)
x{alue ![‘é \ q"-i’;! : 4 )
time 100 (045 L€ 37
Turbidify (niu)
value 2.0% NTV
time

(020

Ferrous fron {myfl)

value L” o e
time [ 5
Suffide (mg/l) %t i
value b.o -3, A/Lw
time

103 0Y

COMMENTS:

Xx3=05
¥3=20

Sxer DU 00 $

Arkema MWSAMPL



Dalton, Ofmsted Fuglevand. Ine. - Water Sampling R cam? - Former Arkema Manufacturing

\J V\ V Tacoma, WA
Sampled by: o~ QVV\?/ ' ‘ |
Date:

Well No. 42,9 ~Z,

well depth (top PV ~4q v
water leveli(top PVC) 1509
water height 2507

tims 902

Casing/Volums _
type: - 77
ype: ofne - rtH 4 AC

voliit ) §.16%5 9 \/ﬂ . : ‘
tot. vol 029 M\
3 x vol L3 %7 54
Purge Velume . ) B
.qallens purged : 1756 '{,Ssﬁl
purge/bailitype B -0 M| e - Ly ¢

Water Sampls

Samiple No. k,—-.aﬁ"f%? :% -4 ”.I;

‘53 1‘“‘9[("' Method Parisya) ic

Tim 0449

No. C.(,nt. - :

initials LNy ‘ - il

value 6.4l 6 1% 3.0l R

time - 4.15 : 9:1.8 NESYY i
TConductivity {Sfcm) &+ :L Qr ‘

sl L~ - q LY

;?nze :JU /(W\ (;’7’ 4 ‘1,4 M, 1 H‘S' 1505

Temp. {Celsius) . 4

value 1598 V5. 17 13,98
time ‘ ) )
DO (mghh
“value 0.0% Q.04 1.0%
iime
ORP {(mVY)

value 191 -100F =1L04.%

time

DS (ppt)

vaiie ’ La ‘ ) . )

time o . -
Turbiciity (nt?}mmww
vailg ) '-o"' NTV
time ] ays -
Ferrous lron {mgll)
: 0.00 mg /L
Gus

1wme /L
au g

B 6 o

. R e
Qi [

¥ (?1559\“-?}"“‘”\(\1\&/ \70\53‘5 ('\\C\’)\ ' \ffx H’Lﬁ@) 0. qgu'\f\

x3=05
x3=2.0

Arkema MWSAMPL



i3, Qlmsted Fuglevand, Inc.

ampled by D 7B p o 124,
Date. 7 RovEMBal. Zo1 T

well No. SBl-3R

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC) 2K Uy (‘»‘r.lh(, 7.9
water level{top PVC) Vo 1200 ) 2.2 (73,4
water height 2 § 2 "33 A 2.5
time 0%-sp ) 10 NIA

Casing/Volume

type: 78 [ 2.
type: other Lok Uy t);i(_
Vol ) \‘;I‘,g
tot. voi RV E N
3 x vol (3 esid).
Purge Volums
..gallons purgad i 5’ 2.5 (fe’{ﬂ
L ri d

ourge/baii/type

Water Sampie

Sample No.

£

Sampie Method

10561« 2R- (10
Pl .

Time '4\2_5’ e
No. Cont, 1% i
Initials T L P -
pH N
value 1.4 1 “2 {}\“!q’
time PR G0 v e
Conductivity {S/cn}
vaile ; ‘»g 3"‘)“ VS\\Ct «"2 %QJ‘ZLQ’
time 2P, L. VS
Temp. (Caishus)
value 12 ‘3 S"f %.7329
time 00D Trgt R
DO (mgh) y
vaiue LIRS Q. CH 0.VS
time R Z‘Hl 1L
ORP (V) b
S TN YA Ty
time -3 ;‘)‘,.‘.’ D) W Avi
TOS (ppt)
value 7.0 % ’L‘G% 2.0 % .
time T2 e ATU

Turbidity (nitu)

valiie

A7 NTV

time

420

Ferrous fron {mgll)

value

fime

0.3 g/l
T

Sulfide {(magli)

vaiue

6.02 M/L

time

Q%D

COMMENTS:

Well Volumes:
2"=0183galit %x3=05
4" = Q083 galift x3=2

PUmMpP STHET

B

Arkema MWSAMPL-




Balton, Olmsted Fuglevand, Inc. Water gém@ﬁﬁg }%9@@;&? ) Former Arkema I\/ianufacturing
Tacoma, WA

Well No.§ D>\

well depth {top PVC) <42 7 .
water level{top PVC) Yo 15

water height <20 1S

tim b

¢ (4%
CasingfVolume

type: Y

tvpe: other SCH 40pvC
volfft OIG_5a1 A
ff)i “JO]{ g »Z.‘Zw.g..ﬁ llone
Sl 18 . tote ko
Purgs VYolume .
| gallons purged L5 0 7.5 Ll 7 Sl
purge/bailitype Par:sisﬁ; ror / v
Water Bampie
SE:T‘D;? No. | (1u,5D\~z - 1lej 1)
Sample Method Caesshal b
Time 1\ 500
No. Cont. 1O
Initials LK
gt :
value (2 4( (2R (o
time 1940 1450 [CBO
Conductivity (Sicm) I T v
valie Wy LIRS 2434453
time {P\y‘/ol/\ 1 VA4 7
Temp. {(Galsiug)
valug INIUM 4.7l L, vy
tirme

BG (mghty

value 9317 g.74 .10
time ’

ORP (mV)

value “109.4 ~loy. i oamm -101.7
time

TS ppy

value liy 1V, 1)

time

Turbidity {ntu)
value Ad. ) NTV
time e o0

value \0,0 wm’)[ i
time \ Y 5(’)’
Sulfide (mgll)

1 value ﬂQgM/L

COMMENTS: ~ (Seﬂr'n ‘?u'-g‘;.""} @ ,4—30
¥ Didrolee) Melds[Jols sxeiosasers
63 galit x3=05
fft x3=2

0 Arkema MWSAMPL



Dalton; Olmsied Fuéievand, Inc.

Sampled by: 6{ y\(,(M

Date: \‘- )~ ZO\-—’

well No.- GG

2

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)

water level(top PVC)

] 0.0’

water height

a4’

time

&:4c

Casing/Volume

type:

7,!

type: other

JUH 4009

volfft

0.167

tot. vol

-7

3 x vol

2

Purge Volumas

gallens. purged

g

135

purge/bailltype

Water Sample

Sample No.

(4. w- 8- 3 6%

TG

Sample Method
Time

Pagrsfetiic

9.70

No. Coni.

¥

initials

/T

pH

value

Gt

L2

157

time 1 g

2 o

Q22

Conductivity (S/cm)

L=

=

value p\s [CN\
times

12,137

0,858

10,3935

Temp: {Celsius)

value

1510

ENES

time

1318

DO {mgit)

value

9.7

023

time

0.9

ORP (mV)

value

14,5

-1729

- 49.%

time

TDS (ppl)

value

|- time

Frurbidity (ntu)

| value

23 NTV

-} time

132

Ferrous fron {mg/l)

value

OtOﬁlM./\/

time

620 v

Suifide {rag/l}

vaiue

0.1 s /L

time

2D v

COMMENTS:

Well Volumes:
2"=0.163 galift «3=05
4" = (.653.galfft x3=20

Arkema MWSAMPL



Dalton, Olinsted Furlevand, Ino.

Sempled by: D% 06 W PING
pate: [ e Mo ay

Well No. C;,E ;" 3

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

weli depth (iop PVC)

575

water level(iop PVC) 3 7. :C)

<1 XS Al

1 S

pe: o

O o L

vo‘l/ft o A

tot. vol

2x vn!

-gallons purgad

purge/bailitype

Wailer Sample

Sample Mo.

A EH-D

Sample Mathod

Panis e
Time 15316150
No. Cont. 1o
nitials Y Db
pH : '
v:a!ue {[,% { . ﬁ 4. 4 }=(ﬁ<
time 14w € gl {208
eonductivity (S/om)
‘v«jaiue 26714 A% 5. ‘-I Z;:Z:-a,}
time 14195 RS 1500
Temp. (Ceisiug) 5
value \"\“bv" H'lf() i‘frg&
time RS SRS 15.05
90 {moft) pd
yalt]e M-S B, Oc‘) 0 r‘@
hime 4045 \fee R o8
ORP (mV)
value - \.v‘)’ U -1% "’; =12 ("‘:9‘
time NS M58 [Si05
TDS {ppt) A ded) D
value K ’2,,.6\\‘ 10 2.49
time ] - g LY 15,09
Turbidity {ntu)
value
time

Ferrous iron {mg/l)

COMMENTS. Loec on P
TRT  eam

Yell Volumes:

2"= 0183 gallft  x

4"=(0.653 galfft  x

i
P o

(SN RS
it
O W,

436 D qubida (W Wele

Arkermna MWSAMPL



Dalton, Olmsted Fuglevand, lue,

ne 1) y\&‘{ '\'(Iv
'~1ﬁf°uiq

. Well Nﬁg @Eg'-%

Water Sampling Record

Former Arkema E\/!ai'u'ufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

tima

B

10,97

Castng/Voiume

type:

type: other
volft

ol voi

3 xvol

15"

JSeH 9o A

Purge Yolume

4 gallons purged
purge/baiiftype

S

19
P\

No. Cont,

Wnier Sampie
Sampie o - GER- - o

A7

Pacag¥aliy

‘.J,?,)my_ 5

Initials \4@ [

pH o :
vajue 7. 747% 249%
time )

Conductivity {S/ecm)

¥

(% :%“"1

A

e W8 / o

w453

vl

EETATC)

Temp. {Telsiug)

value
time

111%

L 3%

DO tmoli)

value

time

0.9

all

o.M

ORF (mV)

value
time

~99.9

iy A |

<310

{705 (ppi)

value
time

Turbidity {ntu)

value
time

(33 V7Y

1329

Ferrous fron {mgfty

value

time

AN

15720 Y

Suifide (mg/h)

Y= 1=
vailue

time

0.0l W)

%20

COMMENTS:

*\f\’\)\'\) 5\“\( Q\\‘h{\\r"\

Well Volumes:
27 =0.183 gaifi

X3=
4" = 0653 galift x3=

N
o ow»

Arkema MVWSAMPL



Dalton, Olmsted Fuglevand. Inc. Water Samﬁ@jiﬁg Record Former Arkema Manu’r’acturing
' Tacoma, WA

Sampled by I\ R00 D N W_)"(\ .
Date: | novemBog. 2813 |

Well No. (1784

well depth (top PVC) %ﬁ“’f) ¥ SFZ
water levei(top PVC) ND ' / 7
water height / 7

fime oq N 1m0 A0 T
Casing/Volume :

type: oaa
type: other S B 5»-( re
vol/ft
tot. vol
3 xvol

Purge Volume .
gallons purged - O L . e
purge/bailftype .

Water Sampie

Sample No. . : QW 6G2-3

Sampie Method » DC‘QJSWTM
Time 09+ 05150 ‘
No. Cont. . : 4‘8’/5 MSD
Initials - ‘ _ YA

pH
vaiie FAS TS Yoo . | 204
time

Conductivity (8/cim)
value 74,4 ]
time

Temp. {Celsius)
value - 12L%
time

DO {mgil)
value 61D -
fime

ORP {mV) o
value 0.0 ~
time ’

TDS (ppt)
value Y], -~
time

Turbidity (ntu)
value 0.7

time aq

0

*ll)l.?? —“TD'I\

S Y

Al
S

Ferrous fron (myfl)
value

T
time ) 0‘%0/
Suifide (mg/h) o
value D .03 “hﬂ/‘
time oy v/
COMMENTS: ] ' , . , - — ) ~ —
Wac [ng geew HIT BY VU CE ¢ pEWT FLoOM GREHR P SULLAICE
RAOIIS OF BaD To ACUTE 0 ALLDWD Pper. - PASS 0L
Well Volumes: R — ﬂQ‘\‘DII‘JC} . .
»=01630at x3=05 WAHTHL (BVEC ED TUED
4"=0.653 galift x3=20 ﬁ’”\'ﬂ’( O(rl M g‘ 0[‘ ‘.0D . Pd et { &Arkemagﬂf\{SAMPL ya
. APTER. SAMAE (OLLECoD 8wl ”
Lol e & (o P fRo w@ase 104 r




Dalten. Olmsted Faglevand. Ine, Water Sﬁ?ﬁﬁfﬂﬁg Bacord. Former Arkema Manufacturing

. e ' Tacoma, WA
sampled by'D GO VWA ‘
)

Well No. ?55.73

well depth (iop PVC) 59.5 545 Th BT

water tevel{ton PVC) { n\q { { ‘;l@f N

water height o1, ; ol v:?ﬂ‘ﬁ &a
12 0%

_

fime VLt ASS

Casing/Volume :
type: L5

wpe: other ;‘a‘ O Akc

volfft
fot. vol
3 xvol

Furge Volume
- {. gallons purged LQ’ ﬂ) S'

purge/bailitype v

Water Sample

Sample No. _ i) L -4 (IS

Sample Methad » \jCX&&SM‘Zf“ »
Tme , EFE X
No. Cont. _ { P
Initials : \, @)

el : -

value 'q,('e".h ".;Lg 6 _g
time nﬂ R gl 2," iﬂs
Conductivity (Sfemj} IWsek 7

velue - Uns e G
ne o . },1 !{ { ;

Tamp. {Celsius) - y - A ‘
25 [Zal
N Sl
DG {mglh ¥
vaitie 6.0 ot
time JANS e ]
{GRFP (mV) i3 2
yvalue ~,\ IRy X2
time T ’1—'*’;‘; (\’
TD3 {(pph) k =
value 0 Fuy A .
time N AT
Furbidity (i) S f

value ' 0.7 NTV
time ) 1330

Ferrous ron (mg/l)

value 0.0T V\"?/l«’

time

Sulfide {mgf)

yalue J. O7 L~
time \330° ]
COMMENTS: : ’ )

S puitl Lty

Well Volumes:
2'=0183 galift x3=05
4" = 0653 galfft x3=20 Arkema MWSAMPL



4
Dalton, Clmsted Fuglevand, Inc. Water Qﬁm}?g?ﬂj Record Former Arkema l\/ianufar*turir'g '

" Tacoma, WA
Sampled by: D ‘o Lop i g ‘

Well Mo. ﬂ?ﬂ’(ﬂb ; S

e e T g

water lavel(io p P\m, Gl,:é

q I L] ‘ .
water height ?'fﬁ ,“1‘, 2.1 30, ‘} ' 2 4 i -
Qs : ' ’

time a3y CRea s 1030 v . !

C&ﬁ nglVolume - . K ~. - ,’.
type: 2"

type: other 55 : -

volfft 0‘(8
b 2 0F
3 x vol 190U\
Purge Volume
1. gallons purged- 0} <
purgelbdilfiype -

b

\./‘\
N
S0
A\

-

Water Sample

Sample No. i A o) (12EG0-2
Sample Method TR,
Time {005 “ (00T
No. Cont. . 1 - (Y
initials , v
pit .-
value NI T3 U T3NY
time | G195 a5C 10-0¢€
Conductivity (S/em) - :
value ' ' S138S 15830 [ 596N
time ‘1"1{ e cn(‘( 10,0(3
Temp. {Celsius) : . .
value .9 2. T9 1290 = _ : .
time 84y NS 1025
DO {mail) : .
value ~ U LY O4y 0-04
time T LM L (5 {ow

e
T

ORP {mV)

a
v.:«;!u_er B ‘(:7)‘ L; - 'ﬁgﬁ‘ ~ 4
<

time . - ,.s/ "t .1 ic

value 2.5 q.3b 4.5
tirns K V\ 9 o
Turbidity {ntu)

value ' ’Lg NTV
W30

time

Ferrous fron {mgli) ) ‘

vaiue ' ¢ 0' 65 WU]/L
1 time 10307/
Suilfide (mafl}
Tvalue ) ' () - 0'0

time M [ L
COMMENT J

Well Volumes:

2’“f“odqh X3=05
=0853 gaifft x3=20 ' ) Arkema MWSAMPL



Dalton. Olmsted Fuglevand, Inc. Water Sampling Record Forme.f Arkema Manufacturing

Tacoma, WA
"Sampled by: D B2 W&HJC\

Date: ;N@J WiT

Waell No. \?ﬁt"wé)*?

well depin (fop PVC) | Bf g‘ A& LH‘(;,- L0 [ e A
water !C\(ex{tc-p PV Hy 10,4 - 10« 1— -
water height ‘@ ,;6_‘(.( ':3@:90 Y

time fo’ % (01575 LD, Vs
Casing/Volume k!

type: 29

type: other . b

Y

ol AT
tot. vol .0 \,[q
x vol (8.3
1Purge Volums e, -

Al piged T i< ) 7<
purge/vailitype ’

Water Sample

98]

Sarmple No. ’ QU 24801
Sample Method AL TP
Time g —thys
No. Cont. I~

initials Ik @ PH
value ) 25| N3 Y + N
- (0155 T e LS »
Conductivity {S/em)

b
value M (vZ 5

‘ TG0 [ 14E0L
time : 10:¢% il 15
Temp. {Calsius) -

value IR H Fa [ L]
time (0,65 ir0C s

20 {maft )
value (Y 0 0% 0
time ' (6365 L% {

CGRF (mV}

s . P

value - . —[14:] = 10h0 — (0 &

time . . (355 06 Wy
TDS Appt) -
" value v {1 129 {+29

time ; R T g L

Turbidity {niu)

value lQ"’ NT U
time “ 20

Ferrous fron fmgll)

Yalue , . 2,2 v /1]

fime U w
COMMENTS: .
SV Pump [ 0iyT

2 3 x3=05
= {1653 :;ﬂlm x3=20 ) Arkema MWSAMPL



Dalton, Chusted Fuglevand, Inc.

Sampled by: D « Bllow N WG

Date: '3 9504 2/0‘?
well No. NS+ -3

Water Sampling Record

Former Arkema Mant

fa«,tu ring
Tacor HEEK WA

purge/bailitype

well depth (lop PVC) U42.9, 4%, %9 JZ. 9
water lsvel(top PVC) é‘ ok N & Kz g
water height L% 0 N I R S Ty
time el 171 T2 o 250
Casing/Volume .
type: 2 o @
type: other g'@( Yo AC
volfft [») tUB‘z
tot. vol & X
3x vol_ 13,310,
Purge Volume
-pallons purged 9 as 2,5 TEy

Weil Volumes:
2" = (.163 gal/ft
4" = (1653 gal/ft

x3=05
x3=20

5‘“(‘)‘31%1»/\ OF sdL

stxe Qume \1.\3 HPed o QUL é XL, T pE

Water Sample
1 Sample No. GV 15486 R
Sample Method PeRsvcie
Time \Ls0-13172¢
{ No. Cont. i\I
Initials N - L5
oA
value - .89 ey R
time 12450 (271 12:5b
- [Conductivity (Slom)
value L1k :"! 208 - 264).. 8
tima 2y (2,40 L0
Temp. {Celsius) .
value YN 17.0% I ”"\
time RVAXAS) 127¢ hasxC
A0 {(mgf)
value \,5‘4@: od | 006 (DO,?
time 1,330 1240 a0
ORP (mV) i
value =576 s A e )
time 11339 {2 AN
TDS {(ppt)
value 1) |7 /T
time P {20 NS
Turhidity (ntu)
value 7. 51«)’ m/
time 1200
Ferrous ron {myfi)
value By \/' \\! M/
time V< 00
Sulfide {mg/)
value (h.0 \a W—‘Y L
time ™ {‘ro
COMMENTS

e

P aL.

Arkema MWSAMPL

B



Dalton, Ohngied Fg:glevands Inc. y@igfgf géiwﬁ}ﬂﬂg Fg@@gr&? ormer Arkema Manuf acturmg

Tacoma, WA
2 by: ’D’Panuw»(oq

o x\g
=1
'u

No. |2l t a0 -3
well depth (top PVC) 43 . F 42+ hos 1445 F

water lavel(fop PVC) i 41 0. (n‘ { [

water height 3 q. 1 % 222 1 21 5t 7’
time 12400 12510 “Lan PASY
Caslng/Volume

byper YAl

Serl Yo Pu¢
QL3
Sb.LY
Pimge Volume ' '
-gallons purged - “ w

,Jm@(:/haﬁ.ft"pe

Vater Sample

Sample Mo. W -2 dwl

Sample Methad PerrsXLfy,
Time \\%50-Bip q—h
| No. Cont: i s Lt
! -"mtm}f: 1 . Dy Dp
o | . ' ' — I
}l,aiue - 85\?‘ : 8.1) @«o‘i
time VL0 - AR
Conductivity [Slcrm) o '
value P Y T VI TS (o
time \VZAO 10 123
Temp. {Celsius)
\.{atue 1%, L! A HD 3%
time nup 0 \Z%30
DO gl
ja!ué ()\,D:f’ 0.0 D-09%
time L0 l'l,"l_l@ 1220

ORE (mV)

value "'\\9%1"{/ “151, b + 15] 5

time iZ 0 WA a5
TS {ppt}
value .09 2% .21

time VAT {112 12190 S——
Turbidity {ntu)

value L7 N
time 1200
Ferrous fron {mo/)
value 0. ZgM/L
time | bQ’o
Sulfide (mg/h ‘
1 value O ” /L
time hj
- COMMENTS:

AT 1o vroie. CUMP, WSaTBL CAME Uf 51t 5000€D MEL ALAN | STAT QUAMP (3350

Weil vﬂ'*m B

>0 Arkema MWSAMPL



Dalton. Olinsted Fuglevand, Ine, Water Sampiing Record Former Arkema Manufacturing
/ Tacoma, WA

Sampled by: '{'(fx , %e,»;q&,-

Date: {347 ' .

Well No. g@(gtfgoﬁg

well depth (top PVC) - | =4 |

water !evei’fop PVC) Q32

water fiight HFZZ

time 212 i :
asing/Volume : o

iyp»- 27
type: cther 5

volfit ) O 15

tot. vol s‘: (97'5,4‘ Y
- - bd

3 X vol. 6D

Purge Volums
-galions purgad (WEVITA 3 5l H9 al
purgeloaiiftype RN -

Water Sample :
Sarmple MNo. Ciw= -3 NOIWT . ; S
Sample Method Pl ista,

Time 7.4

Mo. Cont. i

Initials ' 2N S S
pH

VAl 797 5.9% F.10

time 128 1235 i 240 : N
Conductivity (S/cm) Lr li : 4
value Ny} YA {362.9 1985 »
time US./(;M - =Y )
Temp. {Celsius)

vaiue 10.00 9,99 (0.07%

time

DO {mgily
value &0 6.93 o) 97
time

ORP (mv)
value “Ji -129.0 ilg, 1
time

DS {ppy) '
vaiue | \ ] )
time o

Turbidity (o)
value ) : \):5’ MTU
time ],LOYO

Ferrous fron {mg/i) » ; . "
vaiue A \/’/(79 W")/L

} time l?z%oy

 Suifide {mgft)

j 3 S wa

1

time 20 Y

COMMENT

% 2.1 - B Pumgin
Diccolad wdJS0AIDNC ol L o > 98 w\
x3=05

x3=20 [ Arkema MWSAMP!L

,}- !

LY






Dalton, Olmsted Fuglevand, Inc.

Sampled by: D Brwn
Date: 3 WOV 2.0\7

Well No. |2\ +90-3

Water Sampling Record

Former Arkema Manufacturing -

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

Yz.u

42.L

u. Y4

S. b

S.\

4.5

8 3¢.1

27.5

398.4

1336

(D

7%

L d )

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

1" g%

GEPRES

Purge Volume

gallons purged
purge/bail/type

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

’é\»m -

-112%11

N\ e

‘1400

PR

pH

value
time

1.8

1.-589

\3 £ls

Conductivity (S/cm)

i

value
time

2150

2L495.5

Temp. (Celsius)

value
time

10.03

10-99

DO (mg/l)

value
time

0.L7

ORP (mV)

value
time

TDS (ppt)

value
time

Turbidity (ntu)

value
time

Ferrous Iron (mg/l)

value
time

Sulfide (mg/l)

value
time

COMMENTS:

Well Volumes:

2"=0.163 galfit x3=0.5
4"=0653gallit x3=2.0

Arkema MWSAMPL




























































APPENDIX C
WATER QUALITY TABLES

FS DATA GAP INVESTIGATION 2017
FIELD MEASUREMENTS/SAMPLING
FORMER ARKEMA MANUFACTURING SITE
TACOMA, WASHINGTON

3Q 2017 Summary of Water Quality

= TABLE 1A - Shallow Aquifer

= TABLE 1B — Intermediate

= TABLE 1C — Deep Aquifer

= TABLE 1D — Angled Shoreline Wells

= TABLE 1E — Pore Water & Surface Water
3Q 2017 Water levels

= TABLE 2-11/28/2017 High Tide

DALTON
OLMSTED
FUGLEVAND
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

Summary of Water Quality

TABLE 1A

Shallow Wells
3rd Quarter 2017
Ferrous
Water Level Conductivity Temp DO ORP TDS | Turbidity Iron Sulfide
Well Number Top PVC pH us/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments
1B4-1 6 6.93 860.4 15.33 2.59 5.4 1 4.01 0.72 0.04
1C3-1 6.2 7.29 2162.7 16.98 0.02 -174.7 1 15.7 3.0 0.06
1D1-1 7.9 9.24 4571.5 15.51 0.01 -67.9 3 7.2 0.38 0.27
2A1-1 9.65 6.82 1830.2 15.56 0.05 -50 1 4.82 7.7 0.08
2B1-1 9.7 6.22 17040 16.02 0.01 -144.4 11 1.12 14.8 0.3
2C1-1R 6.85 7.17 3640.9 21.87 0.01 -154.5 2 3.88 7.4 0.63
2D1-1 3.43 7.12 3253.4 18.36 0.07 -127.8 2 4.88 0.7 0.14
3A3-1R 10.9 7.31 108.5 19.90 9.04 14 0 1.76 8.2 0.04
3A7-1R 10.8 8.58 1242.9 18.82 0.01 -157 1 5.42 7.9 0.45 Had to change filter on dissolved
samples, as flow was restricted by
blocked filter to the point of back
pressure
3C1-1 9.8 8.04 7183 16.20 0.01 -180.4 5 -- 8.5 3.1 Turbidity: No reading due to opacity;
very dark apparent color
3C2-1 6.4 9.81 10452.4 15.93 0.04 -166.8 7 2.16 1.0 3.1
3C6-1R 7.4 6.52 10430.0 18.74 0.00 -142.6 7 0.1 1.18 1.5
3D1-1 6.8 7.18 875.5 16.35 0.29 -115 1 39.8 9.5 0.04
3E1-1 5.9 6.79 772.0 15.69 0.04 -75.9 1 8.28 1.7 0.1
4B4-1 8.7 7.22 502.2 18.74 0.09 -82.0 0 0.54 4.5 0.04
4B3-1 7.5 7.39 558.3 17.91 0.03 -105.1 0 46.1 3.3 0.17
4C1-1 6.3 10.27 3605 16.78 0.02 -110.0 2 1.96 0 5.0
4C2-1 6 10.56 1743.7 18.45 0.01 -75.5 1 1.45 0.8 4.9
4D1-1 5.9 11.10 9184 16.02 0.00 -197.2 6 0.21 0 >14 Sulfide: Out of range at 20x dilution
4D2-1 7.75 8.86 2469 19.33 0.04 -168.8 2 2.16 0.2 0.62
4F1-1 6.4 5.34 290.9 17.45 0.19 80.6 0 9.75 13.4 0.05
4G1-1 5.31 7.20 833.9 13.45 0.05 -136.9 1 3.88 0.98 0.14
4H3-1 2.8 11.59 19401.3 12.64 0.02 -444.8 13 -- 0 >35 Turbidity: No reading due to opacity;
very dark apparent color
Sulfide: Out of range at 50x dilution
5B1-1R 8.3 9.94 2202.6 18.00 0.06 -104.1 1 1.6 0.07 4.3
5C12-1 6.55 11.65 5805.6 18.25 0.04 -169.4 4 1.44 0 2.7
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

Summary of Water Quality

TABLE 1A

Shallow Wells
3rd Quarter 2017
Ferrous
Water Level Conductivity Temp DO ORP TDS | Turbidity Iron Sulfide

Well Number Top PVC pH us/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments

5C13-1 5.8 10.90 8126.6 18.7 0.01 -98.5 5 2.35 0.69 0.35

5C16-1R 7.2 8.26 1676 16.58 0.06 -109.5 1 0.48 0.08 0.18

5D2-1R 5.6 10.42 6207.1 17.90 0.02 -137.6 4 2.7 0.02 3.6

5D5-1 6.2 6.67 12810 18.30 0.03 -139 8 72.4 >60 0.03 Ferrous Iron: Out of range at 20x
dilution

5D7-1R 6.2 7.73 1025.0 17.67 0.14 -108.1 1 6.26 4.0 0.03

5E1-1 7.7 7.00 470.7 17.32 0.09 -24.8 0 20.8 11.8 0.05

5E2-1 5.6 7.82 2166.0 18.60 0.05 -85.3 1 2.29 3.1 0.32

5E4-1 2.5 8.95 6462 17.85 0.00 -200 4 2.15 8.9 0.22

S5E8-1 7 7.72 496.2 17.63 0.07 -100.4 0 3.37 1.6 0.04

5F1-1 5.8 6.74 18187 16.52 0.05 -71.9 12 7.49 6.5 0.13

5G1-1 5 6.77 6104.9 16.52 0.11 -54.7 4 0.20 3.8 0.77

S5H1-1 6.3 6.50 945.13 14.04 0.22 -95.7 0.61 4.83 11.28 0.13

512-1 3.9 11.49 11327 13.32 0.00 -386.9 12.56 - 0 41 Turbidity: No reading due to opacity;
very dark apparent color

6D14-1 4.5 6.31 15289 15.24 0.08 -122.1 9.87 89.4 3.3 0.05

6D25-1 6.8 8.85 2449.7 17.99 0.20 253.5 1.58 3.85 0 0.44

6E1-1 5.74 7.09 1542.1 16.47 0.28 -16.1 1 2.24 0 0.02

6E2-1 3.33 6.42 6522.2 14.38 0.22 -53.2 4 26.5 22.1 0.06

6E5-1 2.98 6.98 3886.9 17.51 0.13 -136.1 3 9.33 24.1 0.03

6E6-1 4.82 10.80 11888.0 15.71 0.00 -254.4 8 1.81 0 >28 Sulfide: Out of range at 40x dilution
High pH - started off clear, brown at
end

6F2-1 0.3 7.94 404.6 13.40 3.79 33.1 0 3.79 5.9 0.11 pH check at start was off by more
than 1.0 - pH value was recorded, but
final pH value was verified using
another pH meter

6G1-1 0.2 9.87 500 15.48 2.90 21.7 0 86 2.4 0.45

6H1-1 5.72 8.78 962.4 14.65 0.03 -193.7 1 19.2 0 0.92

7E3-1 4.5 7.58 10869 15.62 0.07 -144.4 7.02 6.04 2.0 0.04
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FS Data Gap Investigation TABLE 1A
Arkema Manufacturing Summary of Water Quality
Tacoma, Washington Shallow Wells

3rd Quarter 2017

Ferrous
Water Level Conductivity Temp DO ORP TDS | Turbidity Iron Sulfide

Well Number Top PVC pH us/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments

7E8-1 4.06 10.92 17727.6 14.45 0.05 -241.6 12 0.97 -- >28 Ferrous Iron: Colorimetric method
not appropriate given natural
opacity/color
Sulfide: Out of range at 40x dilution

7E10-1 4.2 9.81 13390.5 17.10 0.00 -158.2 9 0 0 8.8

7F2-1 4.4 7.52 1735.6 13.88 5.22 -84.9 1 3.57 0.12 0.04

7F3-1 4.8 10.96 44815 12.67 0.67 -292.2 30 -- -- -- Turbidity: No reading due to opacity;
very dark apparent color
Ferrous Iron/Sulfide: Colorimetric
method not appropriate given
natural opacity/color

7F4-1 6.3 12.22 49374 17.09 0.00 -418.6 32 - - >28 Turbidity: No reading due to opacity;
very dark apparent color.
Ferrous Iron: Colorimetric method
not appropriate given natural
opacity/color
Sulfide: Out of range at 40x dilution.

7G1-1 7.8 8.43 3277.5 15.12 0.06 -145.3 2.11 1.44 0.12 0.39

711-1 4.4 6.85 1382.2 16.02 0.11 -93.5 0.90 2.4 3.6 0.02

8F1-1R 4.7 10.33 12091 15.67 0.01 -342.9 7.86 0.36 0 >28 Sulfide: Out of range at 40x dilution

8G2-1 2.85 10.30 27508 15.55 0.03 -253.0 18 1.07 0 25.2

8H1-1 7.24 6.59 20704.1 15.05 0.07 -77.8 13 >4000 11.26 - Turbidity: Out of range
Sulfide: Colorimetric method not
appropriate given natural
opacity/color

121+80-1 7.9 9.93 1207.8 13.71 0.21 -88.2 0.69 6.97 0.10 0.43

122+60-1 6.8 7.36 29484.8 9.92 6.46 39.5 19 2375 30.4 -- Sulfide: Colorimetric method not
appropriate given natural
opacity/color
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FS Data Gap Investigation TABLE 1A
Arkema Ma“Uf_aCtU””g Summary of Water Quality
Tacoma, Washington Shallow Wells
3rd Quarter 2017
Ferrous
Water Level Conductivity Temp DO ORP TDS | Turbidity Iron Sulfide
Well Number Top PVC pH us/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments
124+00-1 6.63 6.58 29847.1 13.42 0.14 -144.4 19 23.6 1.5 0.33
125+50-1 7.4 7.76 29726 12.58 7.62 -80.3 18.33 6.53 1.84 0.02
126+90-1 9.6 6.39 28094.7 10.16 8.60 12.8 15 3.85 0.40 0.02 Ran dry after 2 minutes with ultra low|
flow pumping
128+30-1 8.4 6.32 32114 16.06 2.04 14.6 21.25 107.5 40 0.47 Ran dry with insufficient recharge to
continue water collection
129+65-1 9.4 -- -- -- -- -- -- -- -- -- Ran dry after .1 gallons
131+00-1 2.2 7.82 3201.9 14.48 0.08 -133.9 2.08 8.01 0.75 0.05

--: Not measured, not recorded, and/or not applicable
DO: Dissolved Oxygen

ORP: Oxidation reduction potential

TDS: Total dissolved solids
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

TABLE 1B
Summary of Water Quality

Intermediate Wells
3rd Quarter 2017

Water Level Conductivity Temp DO ORP TDS Turbidity | Ferrous Iron Sulfide

Well Number Top PVC pH uS/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments

1C2-2 7.6 6.56 21055.9 13.77 0.01 -106.8 14 17.9 9.9 0.04

2B2-2 11.6 6.20 169951.8 14.23 0.02 -65.6 111 1.67 43.8 0

2C2-2 6.3 6.11 61476.9 15.04 0.04 -96.4 40 2.15 8.0 0.08

2D3-2 6.79 6.26 70618 14.40 0.03 -73.4 46 17.8 6.5 0.02

3A2-2R 18.8 7.01 3773 15.98 0.07 -92.0 2 2.37 6.5 0

3A6-2R 17.5 6.39 95944 .4 14.72 0.08 -18.3 62 8.28 9.0 0.03 Water H+ increased after pumping
started

3C5-2 10.2 6.01 164598 13.78 0.03 -81.5 107 15.3 7.5 0.07

3C7-2R 10.9 6.54 95690.7 15.58 0.05 -75.9 62 16.7 5.9 0.0

3E1-2 9.1 6.50 21332.8 13.59 0.03 -41.2 14 11.2 24.3 0.02

4B2-2 11.6 6.40 66081.6 14.18 0.02 -63.5 43 13.9 27.6 0.09

4B3-2 10.9 6.37 47032 14.99 0.07 -43.1 31 19.8 20.8 0.02

4B4-2 13.5 6.91 101026 15.40 0.03 -76.7 66 9.32 16.4 0.03

4E1-2 9.8 6.89 22876 13.81 0.03 -53.6 15 20.2 3.9 0.03

4F1-2 9.4 6.32 15423 14.31 0.03 -39.8 10 6.44 21.7 0.09

4G2-2 7.77 6.55 2806.9 12.21 0.03 -106.1 2 4.16 8.3 0.05

4H4-2 7.71 6.50 11677.8 12.21 0.03 -124.5 8 1.50 0.09 0.27

5B1-2R 10.9 7.69 42297 15.08 0.04 -109.2 27 30.3 16.7 0.03

5C10-2 11.3 7.35 14875 14.68 0.00 -189.1 10 - 29.6 2.5 Turbidity: No reading due to opacity;
very dark apparent color.

5C14-2 11.1 9.13 24486.3 15.52 0.04 -2.7 16 2.19 0.46 0.05

5C16-2R 11.9 7.25 21957.6 14.26 0.04 -118.1 14 13.3 53 0.05

5C21-2 12.03 6.81 18157.9 14.80 0.02 -140.3 12 26.1 24.75 0.34

5D8-2 8.9 6.71 18142 15.03 -0.03 -58.2 12 21.8 10.7 0.02

5E1-2 10.6 6.57 15994.0 14.84 0.03 -67.8 10 47.8 >60 0.02 Ferrous Iron: Out of range at 20x
dilution

5H2-2 7 6.76 13490 12.99 0.10 -108.0 8.76 5.78 2.24 0.04

6B19-2 8.2 7.54 11303 15.03 0.09 -157.2 7.34 6.52 6.2 0.07

6E3-2 8.52 6.19 28972.6 16.75 331 -41.0 20 1446 -- >14 Ferrous Iron: Colorimetric method
not appropriate given natural
opacity/color
Sulfide: Out of range at 20x dilution

6G3-2 7.6 6.42 28347 14.29 0.09 -308.4 18.39 88.4 0.27 0.32

7E7-2 9.4 9.40 1928.9 13.88 2.01 -55.1 1 1.13 0.07 >28 Sulfide: Out of range at 40x dilution
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FS Data Gap Investigation TABLE 1B

Arkema Manufacturing Summary of Water Quality

Tacoma, Washington Intermediate Wells
3rd Quarter 2017

Water Level Conductivity Temp DO ORP TDS Turbidity | Ferrous Iron Sulfide

Well Number Top PVC pH uS/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments

6E9-2 10.7 7.69 15143 14.68 0.02 -235.4 9.84 0.09 0 0.55

6E12-2 14.2 7.03 37959.2 14.68 0.00 -43.5 25 2.97 7.7 0.9

6F1-2 8.35 6.30 24618 14.36 0.03 -68.8 16 20.8 55.7 0.01

7E4-2 7.3 11.56 12600.6 14.24 0.00 -274.8 8 0.43 - >28 Ferrous Iron: Colorimetric method
not appropriate given natural
opacity/color
Sulfide: Out of range at 40x dilution -
has a strong sulfur smell

7E6-2 6.4 10.54 8745.2 13.37 0.00 -250.6 6 0.35 -- 22.8 Ferrous Iron: Colorimetric method
not appropriate given natural
opacity/color

7E9-2 8.82 7.68 4814.7 14.36 3.35 -125.1 3 1.71 0.05 1.1

7E13-2R 8.8 9.54 3950.9 13.85 0.02 -136.2 3 0.93 0 11.6

7E16-2 3.5 8.66 2876.8 16.51 0.11 -91.4 2 3.33 3.7 0.02

7F1-2 13.49 8.32 25309 14.72 0.00 -199.0 16 1.81 0.21 8.0

7G1-2 12.6 6.42 28446 12.89 0.07 -42.6 18.51 9.23 14.2 0.02

713-2 4.9 6.65 2245.8 15.89 0.08 -38.9 1 7.38 9.6 0.04

8F2-2R 8.4 10.86 33001 14.35 0.01 -432.8 21.44 -- 0 >28 Turbidity: No reading due to opacity;
very dark apparent color.
Sulfide: Out of range at 40x dilution

8G3-2 7.5 9.11 28428.4 13.26 0.06 -214.7 19 1.24 0.0 0.4

6D25-2 7.5 9.66 4934.1 15.03 0.04 -154.6 3.22 7.13 0.7 24.4

120+75-2 5.6 6.88 33082.7 15.12 0.05 -145.6 22 5.19 0.83 0.1

121+80-2 11 8.90 14752 15.47 0.00 -334 9.59 - -- -

122+60-2 7.7 8.32 30506 15.3 0.70 -100.8 19.82 2.71 0.12 0.06

124+00-2 2.99 8.39 25947.4 14.64 0.00 -224.8 17 0.37 0.4 - Sulfide: Colorimetric method not
appropriate given natural
opacity/color

125+50-2 3.7 7.19 35717 15.50 0.06 -187.2 23.2 3.47 2.7 0.05

126+90-2 3.61 7.38 29263.7 15.41 0.07 -156.6 19 0.75 0.27 0.23

128+30-2 6.6 8.29 17830 14.57 0.04 -309.4 11.58 0.87 0.05 6.9

129+65-2 7.67 7.12 22541.0 14.99 0.02 -327.3 15 1.45 0.05 22

131+00-2 5.69 8.31 12806.2 14.67 0.23 -119.2 8 15.1 0.77 0.8

--: Not measured, not recorded, and/or not applicable
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

TABLE 1C
Summary of Water Quality
Deep Wells
3rd Quarter 2017

Water Level Conductivity Temp DO ORP TDS Turbidity Ferrous Iron Sulfide

Well Number Top PVC pH uS/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments
1C1-3 9.4 7.78 3224.6 12.37 0.07 -139.4 2 3.8 0.89 0.00
3A1-3R 14.82 7.77 3132.2 13.04 0.04 -117.5 2 1.81 0.53 0.03
4B1-3 12.4 6.84 13454 13.77 0.07 -100.6 8.68 2.05 4.1 0.03
4B2-3 13.07 7.01 45736.5 13.91 0.05 -209.7 30 1.04 0.00 1
5B1-3R 12.6 7.44 3112.7 13.39 0.05 -56.1 2.03 1.97 0.32 0.02
5D1-3 10.15 6.71 24944.8 14.64 0.10 -109.7 16 34.1 6.0 0.03
5G1-3 10 6.73 10303.5 13.14 0.06 -199.8 7 2.38 0.09 0.69
6E7-3 12.9 7.65 3826.7 14.90 0.10 -126.8 2.49 - - -
6E8-3 10.82 7.92 2046 12.87 0.11 -72.9 1 1.33 0.15 0.01
6G2-3 - 7.89 2581.1 13.94 0.02 -100.9 1.68 0.26 0.11 0.03
7E5-3 11.6 7.87 1136.7 12.81 0.06 -57.4 0.06 0.72 0.05 0.02
122+60-3 7.9 7.64 5196.5 12.86 0.09 -95.4 3.38 25 0.33 0.00
124+00-3 8.8 7.47 1982.2 11.81 0.07 -104.8 1.29 19.7 3.3 0.11
125+50-3 8.4 7.08 2642.8 11.75 0.06 -55.2 1.72 7.54 1.16 0.06
126+90-3 5.9 8.09 1646.1 13.44 0.05 -151.4 1.07 11.7 0.23 0.11
128+30-3 8.32 7.90 1753 10.03 0.07 -120.7 1 16 0.55 0.59
129+65-3 7.4 7.76 5852.4 9.84 0.08 -94.5 4 5.82 0.64 0.02
131+00-3 4.4 7.58 2695.5 10.83 0.08 -118.5 1.74 3.91 0.78 0.01

--: Not measured, not recorded, and/or not applicable
DO: Dissolved Oxygen

ORP: Oxidation reduction potential

TDS: Total dissolved solids
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

TABLE 1D
Summary of Water Quality
Angled Shoreline Wells

3rd Quarter 2017
Water Level Conductivity Temp DO ORP TDS Turbidity Ferrous Iron Sulfide
Well Number Top PVC pH uS/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments
122+60-0 - 7.60 36476 7.44 6.89 46.0 23 5.18 0.05 0.00
124+00-0 - - - - - - - 3.19 0.41 0.02
125+50-0 - 7.08 26150.9 13.76 5.37 -36.4 17 2.53 0.27 0.02
126+90-0 -- 7.08 19382.0 11.04 7.75 36.2 13 19.1 2.58 0.10
128+30-0 - 6.90 26443.9 13.83 5.76 63.3 17 3.82 0.26 0.02
129+65-0 -- 6.84 19159.5 14.26 8.08 47.2 12 0.86 0.03 0.05

--: Not measured, not recorded, and/or not applicable
DO: Dissolved Oxygen

ORP: Oxidation reduction potential

TDS: Total dissolved solids
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

Summary of Water Quality

TABLE 1E

Pore Water / Surface Water

3rd Quarter 2017

Water Level Conductivity Temp DO ORP TDS Turbidity Ferrous Iron Sulfide
Well Number Top PVC pH uS/cm Celsius mg/L Mv ppt ntu mg/L mg/L Comments
122+60-0-DS -- 6.11 28943 10.03 12.90 34.2 17.17 540 >30 -- Ferrous Iron: Out of range at 10x dilution
Sulfide: Colorimetric method not appropriate given
natural opacity/color
Parameters from jar, not flow through
124+00-0-DS -- 6.18 32289 10.43 7.01 35.6 24.07 11.32 0.61 0.09 Parameters from jar, not flow through
125+50-0-DS -- 6.71 33391 11.04 5.87 25.6 29.59 10.13 0.24 0.04 Parameters from jar, not flow through
126+90-0-DS -- 6.78 34105 11.06 5.75 249 30.18 12.03 0.59 0.11 Parameters from jar, not flow through
128+30-0-DS -- 6.84 32498 10.74 6.50 23.1 29.03 31.2 0.29 0.10 Parameters from jar, not flow through
119+25-ST1 -- 7.12 42171 14.3 0.03 -117.8 27 1.59 1.35 0.00
120+75-ST1 -- 7.66 34465.1 13.21 0.02 -261.7 22 0.80 0.0 >0.70 Very dark / opaque, no dilution
123+25-ST1 -- 7.61 38265 13.2 2.65 -15.9 26 22.1 0.20 0.10
125+00-ST1 - 7.43 36926.8 15.28 0.20 -9.7 24 3.09 0.10 0.01
126+80-ST1 - 7.59 40229.0 12.43 4.18 35.3 26 2.97 0.0 0.0
128+50-ST1 - 7.59 39279.0 13.87 4.13 15.3 26 3.97 0.11 0.0
130+75-ST1 -- 7.59 39617.7 15.34 3.34 27.8 26 0.04 0.16 2.34
120+75-ST1-DS -- 6.05 34522 9.6 7.40 27.1 31.59 125 0.11 0.01 Parameters from jar, not flow through
125+00-ST1-DS -- 6.59 35630 10.39 9.32 28.2 32.11 18.55 >30 -- Ferrous Iron: Out of range at 10x dilution
Sulfide: Colorimetric method not appropriate given
natural opacity/color
Parameters from jar, not flow through
128+50-ST1-DS -- 6.83 36135 10.92 7.03 23.9 32.12 5.53 0.66 0.17 Parameters from jar, not flow through
120+75-SW -- 6.00 35687 10.38 6.98 33.9 32.18 28.5 0.68 0.09 Parameters from jar, not flow through
125+00-SW -- 6.78 36185 10.69 6.47 26.2 -- 9.22 0.36 0.09 Parameters from jar, not flow through
128+50-SW -- 6.91 36932 11.04 5.16 23.7 32.74 7.20 0.16 0.04 Parameters from jar, not flow through

--: Not measured, not recorded, and/or not applicable
DO: Dissolved Oxygen

ORP: Oxidation reduction potential

TDS: Total dissolved solids
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FS Data Gap Investigation TABLE 2

Arkema Manufacturing Water Levels - High Tide
Tacoma, Washington 3rd Quarter 2017

11/28/2017 - Predicted High Tide (12.0' @ 12:24)

Well No. Aquifer Easting Northing MP TOC Elev. Time Depth Water Level Comments
Unit feet feet feet to Water Elev. (ft)
121+80-1 1 1175093 711295 Top of pvc 21.34 10:48] 6.80 14.54
122+60-1 1 1175174 711225 Top of pvc 14.79 10:50] 2.30 12.49
124+00-1 1 1175277 711128 Top of pvc 15.04 11:00] 2.20 12.84
125+50-1 1 1175383 711028 Top of pvc 14.30 11:10f 1.60 12.70
126+90-1 1 1175481 710933 Top of pvc 13.81 10:50] 2.06 11.75
128+30-1 1 1175594 710828 Top of pvc 14.67 11:05 2.1 12.57
129+65-1 1 1175689 710738 Top of pvc 14.56 11:15 2.2 12.36
131+00-1 1 1175752 710679 Top of pvc 13.35 11:26] 1.04 12.31
1B4-1 1 1174021 711507 Top of pvc 18.99 12:29 1.15 17.84
1C3-1 1 1173951 711304 Topofpve |  —- 12:36 1.80 -
1D1-1 1 1174129 711159 Top of pvc 18.54 12:40 3.75 14.79
2A1-1 1 1174274 711781 Top of pvc 20.31 11:43 7.70 12.61
2B1-1 1 1174314 711582 Top of pvc 15.69 12:46 6.90 8.79
2C1-1 1 1174197 711250 Top of pvc 19.35 12:13 6.90 12.45
Flush-Monument
2D1-1 1 1174314 711000 Top of pvc 20.85 12:50 0.00 20.85 Area Flooded
3A3-1R 1 1174375 711801 Top of pvc 21.39 11:40 9.00 12.39
3A7-1R 1 1174573 711679 Top of pvc 21.46 11:33 9.50 11.96
3C1-1 1 1174480 711310 Top of pvc 15.82 12:21 3.97 11.85
3C2-1 1 1174411 711204 Top of pvc 19.08 12:15 2.80 16.28
3C6-1R 1 1174429 711450 Top of pvc 18.69 11:50 4.50 14.19
3D1-1 1 1174538 710914 Top of pvc 18.88 12:10 2.50 16.38
3E1-1 1 1174597 710938 Top of pvc 18.24 12:35 2.00 16.24
4B3-1 1 1174597 711440 Top of pvc 19.93 11:59 3.20 16.73
4B4-1 1 1174715 711563 Top of pvc 19.57 11:28 6.40 13.17
4C1-1 1 1174829 711194 Top of pvc 18.66 11:48 2.60 16.06
4C2-1 1 1174665 711255 Top of pvc 18.86 12:03 2.75 16.11
4D1-1 1 1174840 711141 Top of pvc 18.52 11:50 1.90 16.62
4D2-1 1 1174667 711084 Top of pvc 20.05 12:30 3.50 16.55
4F1-1 1 1174667 710634 Top of pvc 18.73 12:40 2.00 16.73
4G1-1 1 1174784 710311 Top of pvc 18.57 13:32 3.30 15.27
4H3-1 1 1174766 710032 Top of pvc 16.35 13:35 2.50 13.85
5B1-1R 1 1174873 711484 Top of pvc 19.58 11:23 5.80 13.78
5C12-1 1 1174970 711255 Top of pvc 18.65 11:38 2.40 16.25
5C13-1 1 1174949 711220 Top of pvc 18.51 11:45 2.30 16.21
5C16-1 1 1174876 711348 Top of pvc 19.14 11:42 3.00 16.14
5D2-1R 1 1175091 711173 Top of pvc 21.14 11:45 4.60 16.54
5D5-1 1 1174989 710994 Top of pvc 19.28 11:57 2.80 16.48
5D7-1R 1 1175129 710948 Top of pvc 19.96 12:05 3.00 16.96
5E1-1 1 1174891 710856 Top of pvc 18.48 12:22 2.20 16.28
5E2-1 1 1174957 710848 Top of pvc 18.74 12:15 2.50 16.24
Flush Monument -

5E4-1 1 1175060 710853 Top of pvc 16.64 12:10 0.00 16.64 Area flooded
5E8-1 1 1175052 710699 Top of pvc 20.37 12:10 3.50 16.87
5F1-1 1 1174894 710658 Top of pvc 18.65 12:45 2.90 15.75
5G1-1 1 1175028 710416 Top of pvc 19.03 13:25 3.08 15.95
5H1-1 1 1175023 710134 Top of pvc 17.68 13:28 2.10 15.58
512-1 1 1175099 709929 Top of pvc 16.47 13:40 1.30 15.17
6D14-1 1 1175303 710953 Top of pvc 19.65 11:18 2.10 17.55
6D25-1 1 1175216 711081 Top of pvc 21.89 11:30 5.80 16.09
6E1-1 1 1175226 710911 Top of pvc 18.11 11:20 3.50 14.61
6E2-1 1 1175370 710911 Top of pvc 18.43 12:06 1.00 17.43
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FS Data Gap Investigation

Arkema Manufacturing
Tacoma, Washington

11/28/2017 - Predicted High Tide (12.0' @ 12:24)

TABLE 2

Water Levels - High Tide

3rd Quarter 2017

Well No. Aquifer Easting Northing MP TOC Elev. Time Depth Water Level Comments
Unit feet feet feet to Water Elev. (ft)

Flush Monument -
6E5-1 1 1175203 710696 Top of pvc 16.97 13:00 0.00 16.97 Area flooded
6E6-1 1 1175324 710738 Top of pvc 20.24 12:45 2.23 18.01

Flush Monument -
6F2-1 1 1175194 710559 Top of pvc 17.22 12:53 0.00 17.22 Area flooded

Flush Monument -
6G1-1 1 1175180 710423 16.21 12:55 0.00 16.21 Area flooded
6H1-1 1 1175305 710160 Top of pvc 20.02 13:20 3.79 16.23
7E10-1 1 1175460 710787 Top of pvc 19.40 11:43 1.65 17.75
7E3-1 1 1175522 710808 Top of pvc 19.98 11:53 2.12 17.86
7E8-1 1 1175425 710830 Top of pvc 19.07 11:48 1.45 17.62

Flush Monument -
7F2-1 1 1175597 710482 Top of pvc 19.18 12:25 0.00 19.18 Area flooded
7F3-1 1 1175441 710591 Topofpve | - 12:41 2.14 -
7F4-1 1 1175593 710639 Top of pvc 21.03 11:38 3.43 17.60
7G1-1 1 1175477 710302 Top of pvc 21.30 13:09 2.95 18.35
711-1 1 1175501 709904 Top of pvc 17.29 13:18 2.58 14.71
8F1-1R 1 1175746 710655 Top of pvc 19.42 11:30 2.59 16.83
8G2-1 1 1175745 710419 Top of pvc 17.84 12:26 1.51 16.33
8H1-1 1 1175644 710141 Top of pvc 20.15 13:13 4.58 15.57
120+75-2 2 1175027 711366 Top of pvc 14.62 10:45] 3.30 11.32
121+80-2 2 1175097 711290 Top of pvc 21.27 10:49( 11.60 9.67
122+60-2 2 1175168 711231 Top of pvc 15.03 10:51] 6.90 8.13
124+00-2 2 1175269 711136 Top of pvc 14.78 11:01] 2.20 12.58
125+50-2 2 1175376 711034 Top of pvc 14.57 11:11) 1.70 12.87
126+90-2 2 1175475 710938 Top of pvc 13.92 10:51 1.77 12.15
128+30-2 2 1175586 710836 Top of pvc 14.44 11:06 1.83 12.61
129+465-2 2 1175683 710745 Top of pvc 14.29 11:16 2.74 11.55
131+00-2 2 1175747 710683 Top of pvc 13.36 11:27 0 13.36
1C2-2 2 1173952 711299 Top of pvc 17.12 12:34 5.20 11.92
2B2-2 2 1174333 711556 Top of pvc 19.17 12:45 | 10.00 9.17

Flush Monument -
2C2-2 2 1174203 711262 Topofpve |  —- 12:24 0.00 - Area flooded
2D3-2 2 1174308 710995 Top of pvc 16.24 12:45 5.02 11.22
3A2-2R 2 1174379 711797 Top of pvc 21.43 11:39 9.50 11.93
3A6-2R 2 1174576 711677 Top of pvc 21.45 11:32 | 10.60 10.85
3C5-2 2 1174412 711212 Top of pvc 18.82 12:17 8.15 10.67
3C7-2R 2 1174432 711454 Top of pvc 18.58 12:52 9.50 9.08
3E1-2 2 1174566 710901 Top of pvc 18.56 12:35 2.50 16.06
4B2-2 2 1174615 711454 Top of pvc 18.99 11:57 9.00 9.99
4B3-2 2 1174621 711267 Top of pvc 19.08 12:06 9.00 10.08
4B4-2 2 1174718 711561 Top of pvc 19.50 11:29 9.90 9.60
4E1-2 2 1174825 710924 Top of pvc 19.07 12:28 7.80 11.27
4F1-2 2 1174871 710547 Top of pvc 18.48 12:42 7.90 10.58
4G2-2 2 1174791 710305 Top of pvc 17.57 13:31 6.80 10.77
4H4-2 2 1174779 710032 Top of pvc 16.62 13:36 6.30 10.32
5B1-2R 2 1174877 711483 Top of pvc 19.90 11:24 9.10 10.80
5C10-2 2 1174975 711259 Top of pvc 19.11 11:39 | 10.50 8.61
5C14-2 2 1174933 711223 Top of pvc 19.04 11:46 | 10.00 9.04
5C16-2R 2 1174872 711347 Top of pvc 19.05 11:43 9.50 9.55
5C21-2 2 1175094 711177 Top of pvc 21.30 11:36 | 10.40 10.90
5D8-2 2 1175012 711040 Top of pvc 18.11 12:00 6.90 11.21
5E1-2 2 1175049 710698 Top of pvc 20.06 12:20 9.20 10.86
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FS Data Gap Investigation
Arkema Manufacturing
Tacoma, Washington

TABLE 2
Water Levels - High Tide
3rd Quarter 2017

11/28/2017 - Predicted High Tide (12.0' @ 12:24)

Well No. Aquifer Easting Northing MP TOC Elev. Time Depth Water Level Comments
Unit feet feet feet to Water Elev. (ft)

5H2-2 2 1175019 710145 Top of pvc 16.41 13:29 6.15 10.26
6B19-2 2 1175300 710954 Topofpve |  —- 11:19 6.40 -
6E3-2 2 1175370 710915 Top of pvc 18.46 12:05 8.05 10.41
6E9-2 2 1175225 710915 Top of pvc 18.24 11:25 9.50 8.74
6F1-2 2 1175193 710586 Top of pvc 18.83 12:54 8.07 10.76
6G3-2 2 1175175 710410 Topofpve | - 13:03 6.85 -
7E13-2R 2 1175628 710720 Top of pvc 20.05 11:34 7.00 13.05
7E16-2 2 1175437 710877 Top of pvc 19.38 11:52 1.15 18.23
7E4-2 2 1175446 710839 Top of pvc 19.16 11:50 6.35 12.81
7E6-2 2 1175481 710848 Top of pvc 17.26 11:45 6.65 10.61
7E7-2 2 1175518 710812 Top of pvc 19.27 11:44 7.57 11.70
7E9-2 2 1175464 710781 Top of pvc 19.65 12:35 6.64 13.01
7F1-2 2 1175500 710639 Top of pvc 23.24 11:40 | 11.34 11.90
7G1-2 2 1175478 710300 Top of pvc 21.45 13:10 | 11.45 10.00
713-2 2 1175521 709904 Top of pvc 16.48 13:17 2.27 14.21
8G3-2 2 1175743 710406 Top of pvc 17.95 12:27 8.71 9.24
MW-A2 2 Well not installed
122+60-3 3 1175161 711238 Top of pvc 15.09 10:52( 3.00 12.09
124+00-3 3 1175263 711142 Top of pvc 14.80 11:02] 2.20 12.60
125+50-3 3 1175370 711040 Top of pvc 14.66 11:12] 1.90 12.76
126+90-3 3 1175470 710945 Top of pvc 13.79 10:52] 1.65 12.14
128+30-3 3 1175578 710844 Top of pvc 14.83 11:07( 2.79 12.04
129+65-3 3 1175677 710752 Top of pvc 14.57 11:17] 2.49 12.08
131+00-3 3 1175743 710687 Top of pvc 13.35 11:28| 0.93 12.42
1C1-3 3 1173944 711296 Top of pvc 18.19 12:35 8.10 10.09
3A1-3R 3 1174384 711792 Top of pvc 21.27 11:38 9.65 11.62
4B1-3 3 1174594 711429 Top of pvc 19.85 12:00 9.20 10.65
4B2-3 3 1174721 711556 Top of pvc 19.49 11:28 8.30 11.19
5B1-3R 3 1174880 711481 Top of pvc 19.49 11:25 7.70 11.79
5D1-3 3 1175044 711045 Top of pvc 19.38 12:03 8.10 11.28
5G1-3 3 1174938 710390 Top of pvc 18.59 13:26 8.27 10.32
6D25-2 3 1175220 711079 Top of pvc 21.92 11:28 5.50 16.42
6E12-2 3 1175328 710771 Top of pvc 23.37 12:18 | 12.39 10.98
6E7-3 3 1175221 710913 Top of pvc 18.02 11:23 | 12.30 5.72
6E8-3 3 1175370 710918 Top of pvc 18.66 12:07 6.71 11.95
6G2-3 3 1175171 710409 Topofpve | - 13:02 7.94 -
7E5-3 3 1175445 710837 Top of pvc 19.61 11:49 7.65 11.96
8F2-2R 3 1175749 710653 Top of pvc 19.45 11:31 6.50 12.95
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1.0 GENERAL

This report summarizes the field measurements and samples that were collected in
support of the Feasibility Study (FS) Data Gap Investigation between September 2018
and November 2018. Procedures used to accomplish the field measurements and
sampling followed those described in the Washington State Department of Ecology
(Ecology) approved FS Data Gap Investigation Work Plan (WP) prepared by Pioneer
Technologies Corporation (Pioneer [Pioneer, 2017]). Field activities associated with
Data Gaps #1A through #1C, #2A through #2C and #4A are described in this document.
2017 field activities associated with Data Gaps #1A through #1C, #2A through #2D, #3,
#4A and #4B are documented separately (DOF 2019).

Samples of various media were collected including surface and subsurface soils,
groundwater, pore water, marine water from the Hylebos Waterway, and intertidal /
subtidal sediment from the Arkema shoreline. Collection of samples from various media
used the same general procedures (e.g. geologic logging) that are described in the
subsections below. Media-specific procedures are described in Sections 2 to 5 of this
report.

1.1 Deviations from the WP

Fieldwork was completed in general accordance with the WP. There were only a few
minor fieldwork deviations from the WP, and all of the deviations were either directed
by, or approved by, Pioneer after consultation with Ecology and the Port of Tacoma.
The 2018 fieldwork deviations were:

e Installing and collecting five more nylon screen diffusion samplers (NSDSs) than
2017.

e Collecting two anoxic sediment samples for sequential extraction (during NSDS
installation).

e Adding and eliminating several monitoring wells for the 2018 groundwater
sampling round.

e Analyzing water samples for dissolved arsenic only.

e Revising Data Gap 4A soil boring locations to provide better coverage of the
Penite Pit area.

e Collecting an anoxic First Aquitard soil sample from six soil borings for sequential
extraction.

1.2 Sample Collection, Field Documentation, and Geologic Logging

Field measurements, sample collection and documentation of the field work were
completed by or under the supervision of David Cooper, a licensed geologist with
Dalton, Olmsted, and Fuglevand (DOF). Field data were recorded using field forms
included in the WP.
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Soil samples were described in the field using American Society for Testing and
Materials (ASTM) D-2488 as a general guide. Samples were field screened for visual
indications of contamination (color, staining etc.). Soil borings for Data Gap #4A were
screened for arsenic by X-ray fluorescence (XRF) as described in a more detail in Section
4. Water samples were collected in accordance with the WP procedures; sample
handling is described in more detail in Section 1.3.

Geologic logs were prepared based on the sample descriptions and field screening;
these are included in Appendix A. Completed field forms are included in Appendix B.

1.3 Sample Handling

Sample labeling was completed as described in the approved WP. Filled sample
containers were placed in chilled coolers for transport to the laboratory. Samples were
delivered to the laboratory generally the same day or within 48 hours (soil and sediment
samples) and 24 hours (water samples) of collection. Sample handling was documented
using standard chain-of-custody (COC) procedures. The samples remained in the
immediate possession of DOF personnel at all times, or securely stowed (i.e. locked
vehicle) before delivery to the laboratory by the sample collection team, or under
custody seal by Thunderdog Messengers. A COC record accompanied the samples at all
times which included the site and sample identification, date of collection, analysis
requested, and the name and signature of the sampling technician. Analytical
Resources Inc. (ARI) of Tukwila, Washington and BAL of Bothell, Washington performed
the laboratory analyses.

Samples for sequential extraction analyses and batch adsorption testing required anoxic
preservation. Soil and sediment samples requiring anoxic preservation were
immediately removed from the core and placed into laboratory prepared containers
using the following procedure:

(1) Transferred the sample to an 8 oz. jar with little or no headspace, using
decontaminated stainless steel spoons,

(2) Placed the sealed sample jar in a zip-loc Mylar bag,

(3) Added oxygen-absorbing packets to the Mylar bag,

(4) Purged the Mylar bag with nitrogen gas introduced by flexible hose from a
portable cylinder

(5) Manually expressed the majority of gas from the Mylar bag,

(6) Sealed the Mylar bag,

(7) Loosened the threads of the inner jar lid to allow oxygen absorption packets to
work,

(8) Placed the sealed Mylar bag in a re-sealable plastic bag,

(9) Manually expressed the majority of air from the plastic bag, and

(10) Stored and transported the sample in a cooler with dry ice.

Following preservation of the anoxic samples, additional sample volume was collected
for conventional analyses.
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1.4 Surveying

All 2018 sampling locations were verified in the field using GPS survey methods.
Horizontal coordinates were determined by using a Trimble Geo XH Differential Global
Positioning System (DGPS). Vertical elevations for monitoring well top of casings were
determined by professional survey to the datum/tolerance specified below. Vertical
elevations for upland borings, intertidal and subtidal samples were estimated based on
existing mapping data or relative to predicted tides.

Survey reference datum used for this project are listed below:

e Horizontal coordinates — 0.1 feet tolerance
North American Datum [NAD] 1983 (2007)
Based on National Geodetic Survey (NGS) continuously operation reference
stations (CORS)
WA — State Plane Zone South 4602, U.S. Survey Feet

e Vertical elevation of well casings — 0.01 feet tolerance
Datum: Mean Lower Low Water [MLLW] as defined by the National Ocean
Service Commencement Bay, Bench Mark “Tide 22 1933” = 19.39 feet for time
period 1960-1978 Epoch.

1.5 Decontamination Protocol

Downhole drilling equipment was steamed cleaned prior to use and between each
boring to avoid cross contamination. Other non-disposable sampling equipment was
decontaminated between each sample interval using soap (Liquinox) and a double rinse
with tap water.

1.6 Investigation Derived Waste (IDW)

Decontamination water and residual soils from sample cores were placed in sealed DOT-
approved barrels and appropriately marked for waste profile and disposal. Purge-water
generated from sampling groundwater monitoring wells was placed in 350 gallon totes
onsite, appropriately marked, and profiled for disposal. DH Environmental Inc. of
Seattle, WA managed waste disposal. The wastes were profiled as Materials Not-
Regulated by DOT (non-regulated IDW soil or water). The Port of Tacoma was listed as
the generator.

The following volumes of IDW were generated during the 2018 field sampling effort.

e 300 gallons of purged groundwater

e 2-55 gallon drums of soil

e 1-55 gallon drum of decontamination water

e General disposal/recycling of three 350 gallon cube-type used totes
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The waste was picked up by DH Environmental on November 14, 2018 and transported
for disposal at Chem Waste Management, Arlington Oregon. Copies of the waste
manifests are included as Appendix D.

2.0 DATA GAPS 1A, 1B, 1C - SHORELINE SAMPLING

Pore water and surface water samples were collected during September and November
of 2018 and consisted of seven pore water push point samplers (PPSs), thirteen pore
water locations using NSDSs, and three surface water samples using NSDSs.

2.1 PPS Sampling

Subtidal pore water samples were collected using PPSs on September 11-13, 2018. The
PPS samples were generally taken during an outgoing/falling tide, or near low tide.
Samples were collected from seven station locations specified in the WP:

Shoreline PPS Pore Water Sampling Locations

Station Elevation Location
(feet MLLW)?
119+25-ST1 -5 Intermediate aquifer outcrop
120+75-ST1 -5 Intermediate aquifer outcrop
123+25-ST1 -5 Intermediate aquifer outcrop
125+00-ST1 -5 Subtidal cap
126+80-ST1 -5 Subtidal cap
128+50-ST1 -5 Intermediate aquifer outcrop
130+75-ST1 -5 Intermediate aquifer outcrop

Note: (a) Elevation based on diver depth gauge relative to tide at time of sampling

A PPS sampling device constructed by DOF was deployed by divers from Northwest
Underwater Construction LLC. Each PPS consisted of a }5-inch diameter stainless steel
probe with a retractable stainless steel screened tip, capable of penetrating 9-12 inches
into the sediment/cap and shielded by a 24-inch diameter pan with a 3-inch lip to
impede short-circuiting of surface water. The probe was connected to %-inch diameter
polyethylene tubing which ran up to the shoreline and was connected to a peristaltic
pump for sample collection.
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PPS shield PPS probe with Screen

AL |

Once the diver seated the sampler into the surface sediment/cap and retracted the
probe to expose the screen, pore water was purged by pumping at a rate of 100-500
ml/min. Approximately two to three gallons were purged prior to sampling. Field
measurements were made and recorded during the purging for pH, electrical
conductivity, temperature, dissolved oxygen (DO), oxidation/reduction potential (ORP),
and turbidity. Field measurements were monitored using:

e Flow-thru cell equipped with an YSI Pro Plus Multiparameter Handheld Probe
that directly measured:
n pH
= DO (polarographic cell)
= ORP (Ag Ag/Cl reference electrode, stabilized with 4M KClI)
=  Temperature
= Conductivity
e Hannah HI98703 Turbidity Meter used to measure:
= Turbidity

The field instruments (meters) were calibrated on a daily basis. Water quality
measurements are summarized in Table 1 (see Appendix C). Field observations and
measurements were documented on the Water Sampling Field Form (see Appendix B).

Samples were decanted directly into laboratory prepared containers. Samples slated for
dissolved metals analyses were field filtered using a 0.45 micron filter prior to decanting
into the laboratory prepared container. All samples were placed in coolers packed with
wet ice to chill the samples below 4 degrees Celsius, during transport to the laboratory.

To assist in assessing the quality of data, field quality control samples (e.g. field
duplicates, equipment rinsate blanks) were collected in accordance with the WP.
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2.2 NSDS Sampling

Pore water and surface water sampling using NSDSs was conducted between September
and November 2018. The samplers were deployed on September 10 and 11, 2018 and
retrieved on November 17, 2018. Shoreline samples representative of Upper Aquifer
pore water, Intermediate Aquifer pore water and Hylebos surface water were collected.

NSDS Locations

Station Elevation Location
(feet MLLW)?

119+25-0 +3 Upper Aquifer outcrop
119+25-ST1-DS -5 Intermediate Aquifer outcrop
120+75-SW -5 Surface water
120+75-0 +3 Upper Aquifer outcrop
120+75-ST1-DS -5 Intermediate Aquifer outcrop
122+60-0-DS +3 Upper Aquifer outcrop
123+25-ST1-DS -5 Intermediate Aquifer outcrop
124+00-0-DS +3 Upper Aquifer outcrop
125+00-ST1-DS -5 Subtidal Cap
125+00-SW -5 Surface water
125+50-0-DS +3 Upper Aquifer outcrop
126+80-ST1-DS -5 Intermediate Aquifer outcrop
126+90-0-DS +3 Upper Aquifer outcrop
128+30-0-DS +3 Upper Aquifer outcrop
128+50-ST1-DS -5 Intermediate Aquifer outcrop
128+50-SW -5 Surface water

Note: (a) Elevation based on diver depth gauge and/or relative to tide at time of sampling.

NSDS Samplers were fabricated by DOF, consistent with established procedures (USGS
2002, 2005; Peijnenburg et al 2013; GSI 2016). Each NSDS consisted of (1) a clean
polyethylene sample jar with a threaded rim, (2) deoxygenated, deionized water, (3) a
22 micron nylon screen mesh, and (4) a threaded jar ring, prepared prior to deployment.
The NSDS jars and screen mesh were acid washed and certified for trace metals by BAL.
The deionized water used to fill each container was also deoxygenated with nitrogen gas
and supplied by BAL.
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To deploy each pore water NSDS, a shallow trench was excavated at the target location
with a decontaminated non-metal hand trowel in order to minimize disturbed sediment.
The NSDSs were placed in the small trench, targeting approximately 0 to 10 centimeters
of embedment below the mudline. Eight-8 oz. NSDSs were necessary at each sample
location to provide the required volume of water for field measurements and laboratory
analyses. The multiple NSDSs were placed adjacent to each other (at the same
elevation), with the mesh sides of the NSDSs facing the Site (upland). Each NSDS was
equipped with dedicated heavy nylon fishing-line ties that were secured to a nearby
metal stake for easier retrieval. The NSDSs were covered with native sediment and the
stake marked with a yellow float to assist in retrieval.

NSDSs for surface water sampling were prepared prior to deployment in the same
manner described above for pore water NSDSs. NSDSs for surface water sampling were
deployed by securing eight-8 oz. NSDSs in a new heavy duty nylon mesh oyster bag. The
oyster bag was secured to the shoreline with plastic anchor stakes and marked with a
yellow float to assist in retrieval of NSDSs. Pore water and surface water NSDSs were
installed and retrieved by divers from Northwest Underwater Construction LLC.
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Surface Water NSDS in Oys

A

ter bags

The NSDSs were allowed to equilibrate for approximately five weeks prior to retrieval.
Following retrieval at each sample location, the set of eight, 8-ounce NSDS jars were
carried directly to the onsite mobile field office for sampling, maintaining an anoxic
atmosphere through temporary storage in zip-loc plastic bags containing oxygen
absorbent packets. The water samples were withdrawn from each of the NSDSs by
plunging a decontaminated stainless steel dispensing needle through the nylon
membrane which was connected to polyethylene tubing and using a peristaltic pump.
Samples were decanted from the pump tubing into the appropriate laboratory prepared
containers.

Field measurements were made during the sampling for pH, electrical conductivity,
temperature, DO, ORP, and turbidity using the same instrumentation described in
Section 2.1. Due to limited sample volume, the measurements were made directly in
the open water, without using a flow-through cell. Samples slated for dissolved metals
analyses were field filtered using a 0.45 micron filter prior to decanting into laboratory
prepared containers. All samples were placed in coolers packed with wet ice for
transport to the laboratory.

10
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NSDS Water Sampling Apparatus

3.0 DATA GAPS 2A, 2B, 2C - GROUNDWATER SAMPLING

Groundwater samples were collected for geochemical data in order to help evaluate
plume stability for this 2018 sampling event. Primary water samples were collected
from:

= 35 Upper Aquifer monitoring wells, including eight OMMP wells.

= 6 Upper Aquifer angled shoreline monitoring wells.

= 21 Intermediate Aquifer monitoring wells, including eight OMMP wells.
= 2 Deep Aquifer monitoring wells.

Sampling was conducted between October 2, 2018 and November 11, 2018.
3.1 Groundwater Sample Collection

Prior to sampling, static water levels were measured at all locations except the angled
shoreline wells. Groundwater samples were collected using peristaltic pumps. The
majority of the wells already had %-inch polyethylene tubing installed in the screen
section for use of the peristaltic pump. New dedicated tubing was installed in other
wells as necessary. Samples obtained from the angled shoreline monitoring wells were
collected during a falling tide or near low tide.

Low flow sampling techniques (0.5 liters/minute) were used to minimize sample
turbidity. The wells were purged prior to sampling until pH, temperature and electrical
conductivity generally stabilized to within 10%.

Field measurements were made during the groundwater purging for pH, electrical
conductivity, temperature, DO, ORP and turbidity using the equipment described in
Section 2.1. The field instruments (meters) were calibrated on a daily basis. Field

11
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observations and measurements were documented on the Water Sampling Field Form
(see Appendix B). Water quality measurements are summarized in Table 1 (see
Appendix C).

Groundwater samples were collected by pumping directly into labeled containers, with
the appropriate preservatives, provided by ARI and BAL, as outlined in the WP. Samples
for dissolved analytes were field filtered using disposable in-line 0.45 micron filters.

To assist in assessing the quality of data, field quality control samples (e.g. field
duplicates, equipment rinsate blanks) were collected in accordance with the WP.

Purge water was collected in a mobile 250 gallon tank and routinely transferred to 350
gallon cube tanks for temporary storage onsite prior to disposal.

3.2 Water Level Measurement

Water levels were measured prior to purging using calibrated electric well probes
(recorded accuracy to +/- 0.01 feet). Measurements were made as part of groundwater
sampling to determine saturated depth and well volume. Measurements were made
relative to the top of well casing mark or highest spot on an uneven casing, previously
surveyed. The measurements were recorded on the Water Sampling Field Form
(Appendix B).

4.0 DATA GAP 4A - SOIL BORINGS

Soil samples were collected for geochemical data in order to help evaluate plume
stability during September 2018. A total of 25 upland soil borings were completed
pursuant to Data Gap #4A.

Field procedures unique to this task and described in the following subsections include:

e Soil Sampling from Soil Borings

e XRF Field Screening
e Bulk sample collection for bench scale testing

4.1 Soil Borings

The soil borings were advanced using a Geoprobe 7822DT Track-mounted, direct-push
drill rig, operated by a licensed driller from Cascade Drilling, Inc. of Woodinville,
Washington. Soil samples were collected from soil borings on a continuous basis using a
dual-tube or macro sampler equipped with an acrylic liner. The borings ranged in depth
from 15 to 20 feet below ground surface.

12
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Push-Probe Equipment

Soil samples were collected directly from within the acrylic core liner using
decontaminated stainless steel spoons. Field screening included at least one soil sample
for XRF field screening every 2.5 feet of depth at each sampling location.

Based on field screening results and lithologic observations for each soil boring, soil
samples with the highest arsenic screening concentration were submitted for
laboratory analyses. One sample from each of the following zones:

e 1 Upper Aquifer
e 1 First Aquitard

Representative soil samples were collected for analyses designated in the WP which
included total arsenic, TCLP metals and pH. Select samples from the first aquitard were
also collected for Sequential Extraction lab analysis.

Field Sampling Station Layout

e I

|
5 f“l -

4.2 Field Screening

Field screening of soil samples utilized the following equipment and procedures.

13
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XRF Field Screening — A portable XRF unit (INNOV-X Alpha) was used to field screen for
arsenic. This field screening method was used to provide a vertical profile of arsenic
concentrations within the soils of the boring and assist in selecting samples for
laboratory analysis. The instrument was calibrated and operated by a representative of
Pioneer working with staff from DOF.

Soil collected from each sample interval was screened using the following the
procedure:

(1) Samples were placed into an aluminum pie pan and dried to less than 20%
moisture in a convection oven before being homogenized.

(2) Samples were sieved by passing sample through a decontaminated %-inch (6.35
mm) sieve to remove large rocks and debris and then placed onto a piece of
parchment paper.

(3) Samples were homogenized by folding the parchment paper, lifting and folding
alternating corners, one at a time, for a minimum of 20 corner lifts. Additionally,
a mortar and pestle were used to homogenize soils which adhered together
while drying.

(4) Following homogenization, the dried, sieved, homogenized samples were placed
in clear plastic sandwich bags for XRF analysis.

(5) Each sample was analyzed by the XRF four times, once on each of the four
guadrants of the plastic bag. The representative arsenic concentration of each
sample was determined by calculating the 95% upper confidence limit on the
mean for the four quadrants.

(6) Data collection procedures and QA/QC procedures were completed as described
in the WP to address XRF QA/QC metrics including bias, precision, accuracy,
detection limits, quantitation limits, representativeness, and comparability.

4.3 Bench Scale Testing

As part of Data Gap 4A drilling and soil sampling activities, four bulk soil samples were
collected for ex-situ stabilization bench tests from the following boring intervals:

e PTC-102 7.5-8.5 feet bgs

e PTC-102 14.5-15 feet bgs

e PTC-103 7.5-8.5 feet bgs

e PTC-103 12.8-13.8 feet bgs

The methodology for collection of the samples to be used in the bench tests was as
follows:
e All field screening and “normal” sample collection for the soil were completed
before any bench test samples were collected.
e Based on the field screening results, two Upper Aquifer locations and two First
Aquitard locations were selected from which to collect the bench test samples.
In general, locations with the highest arsenic concentrations were targeted.

14
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e DOF and Cascade returned to the selected locations to collect the bench test
samples via additional borings.
e The sample volume for each bench test sample was approximately 5 gallons.
e Samples were collected in double Ziploc bags and placed in wet ice-filled coolers.
e Samples were shipped using standard chain of custody procedures to the
following parties:
o Three gallons to Ursus Remediation Testing & Technologies and,
o Two gallons to Free Flow Technologies.

4.4 Boring Completion and Surveying

Following sampling, each boring was backfilled with bentonite chip or grout in
accordance with Chapter 173-160 Washington Administrative Code (WAC). Boring
locations were surveyed, establishing horizontal coordinates using a DGPS. Based on
the sample descriptions and field screening, geologic logs were prepared and are
included in Appendix A.

5.0 DATA GAP 1A, 1B - SEDIMENT SAMPLES FROM SHORELINE

Sediment samples were collected for geochemical data in order to help evaluate plume
stability on November 17, 2018 from the following locations.

e One Intertidal (Upper Aquifer) Sediment Sample Location where NSDSs were
also installed pursuant to Data Gap #1A at 125+50-0-SED.

e One Subtidal (Intermediate Aquifer) Sediment Sample Location where NSDSs
were also installed pursuant to Data Gap #1B at 125+00-ST1-SED.

The intertidal sample was collected by DOF during a low tide. A representative surface
grab sample of sediment (upper 10 centimeters [cm]) was collected by hand using a
decontaminated stainless steel spoon and mixed in a stainless steel bowl. The sample
was transferred to laboratory prepared containers for transport to ARI.

The Subtidal sample was collected during NSDS retrieval by divers from Northwest
Underwater Construction LLC. A representative grab sample of the subtidal sediment
(upper 0 to 10 cm) was collected by hand under water using a stainless steel spoon to
scrape a sample directly into a glass jar which was immediately capped. Once on shore,
standing water was decanted from the sampling device/container and the remaining
sediment transferred to laboratory prepared containers for transport to the laboratory.

15
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LOG OF PTC-102

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710814.9N 1175230.3E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.7 (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 9/21/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
_5 AND/OR DRILLING REMARKS
- — g § Soil Group Name (USCS): color, moisture, density/consistency, grain size,
Ea 3 i) other descriptors
w2 [} o K
o — = 2 =3 o
S o o €
T - o T
% Q. — n
2 | Bl & | &
— ) x x
_ - Gravel ground surface
1 —
2 — .
_ 195 POORLY GRADED SAND with SILT and GRAVEL (SP-SM):
3 — moist, brown, 20% gravel, 70% sand, and 10% silt. Uniform fill
4 —
5 —
_ as above; becomes saturated and dark gray
6 —
[ee]
= 10556 ittt bttt
7 — N ,/ SILTY SAND (SM):
o
_ h / saturated, dark gray, very loose, 40% silt, 50 % fine sand,
g — A >10% | 11 - 10% gravel, mixture of granular fill with silty sand matrix. _____
_ g >10% SANDY SILT(ML):
g — S N saturated, dark gray/white, fine sandy, silt
= \\ .
- g 20687 M o e 2 - §|li(ig_e:|l_k§ ____________________
10 — v POORLY GRADED SAND (SP) :
_ saturated, dark gray, fine to medium sand.
11 — Bentonite Chip
- 1584
12 —
[e0]
13 — a 5313 o . o
_ N organic soil layer with yellow precipitate
o
14 — 2
- N
15 _.g 12874 CLAYEY SILT (CL-ML):
_ g' wet and gray with organic soils, (marsh grass) ~10%.
—
16 —| &
&
- @) 11394
(7]
17 —
18 —
19 — 1954 SILTY SAND (SM):
_ saturated, dark gray , 40% silt, 60% sand,
50 — with scattered fine organic soils.
_ Bottom of Boring 20.0 feet
Backfilled with bentonite chip, hydrated within dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.
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LOG OF PTC-103

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710861.7N 1175242.5E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.8 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 9/21/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
.5 AND/OR DRILLING REMARKS
T — g § Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E g 3 2 other descriptors
W 4= ) b v
o~ - 2 € =
S 0) o S
© - o (42
(%] g— — 0
o) [N [N
g s £ | &
_ - Gravel ground surface
1 —
5 — 5938 POORLY GRADED SAND with SILT and GRAVEL (SP-SM):
B I O I A N OO moist, brown, 20% gravel, 70% sand, and 10% silt. _ __ ____
3 —
_ POORLY GRADED SAND (SP):
4 — moist, dark brown, 95% fine to medium sand with trace gravel
_ 753 and silt clasts. Oxidized to dark red in places
5 —l h— ] B e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
6 —
| = POORLY GRADED SAND (SP):
— 2097 ] i
- N saturated, dark gray, fine to medium sand.
o
_ Lh Yellowish hue to fluid from 5-9', with yellow staining at 8.5'
[e0] . . ] 1 1 ]
3 _Ii 5279 fine sand interbeds at: 7.0'-7.5', 8.6'-9.0
_ oh
=
9 —| g
- %
)
(%]
10 — . . .
_ 2 uniform dark gray fine to medium sand
Bentonite Chip
11 —
[e0]
- ) 304
(]
12 —| 9
- )
a
13 — 5
_ o 9935 N SILT (ML):
1w —| 8 Mmoo wet, gray silt with trace organicsoils. |
|1 o \ SILT (ML):
|—
_ 5 AN wet, brown 80% silt with 20% organics (marsh grass)
> a PR ith yell ipitate in root cast
- 5504 ' N with yellow precipitate inrootcasts __ _ _ _ _ _ ____|
6 — \ SILT (ML):
_ \___ wet, gray 90% silt with 10% organics, (marsh grasses) _____ |
17 — CLAYEY SILT (CL):
- o L
_ 1434 wet, gray silt with 10% organic soils
18 —
19 — SILTY SAND (SM):
_ saturated, gray, 60% fine sand, 40% silt.
215
20 —
_ Bottom of Boring 20.0 feet
Backfilled with bentonite chip, hydrated within dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.
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LOG OF PTC-104

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710900.3N 1175220.0E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 18.4 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 9/20/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES:

SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E TS? g _8 other descriptors
22l 2 |8 = |2
o o £ o
€ ) o €
& a| & 3
2 | Bl & | &
— wn x x
_ - Gravel ground surface
1 — POORLY GRADED GRAVELLY SAND with SILT (SP-SM):
_ moist, gray 70% fine to medium sand, 20% gravel,
5 — and 10% silt
_ 669
3 — POORLY GRADED SAND (SP):
_ wet, dark gray, fine to medium sand with trace silt clasts
4 —
5 —
_ 640
6 —
7 —
_ 1715 AN POORLY GRADED SAND (SP):
\
g — Neeooooo-...Wet brown, compactlayer _____________
9 —
_ POORLY GRADED SAND (SP):
10 — % saturated, dark gray, fine to medium sand
o .
0.5" silt |
_ § 1148 silt layer ' '
— o Bentonite Chip
11 pa
_ —
<
12 —| S
<
1S
13— 2 S T
_ 3 5067 | g POORLY GRADED SAND (SP):
14 — < / wet, dark gray, fine sand
ted th hout
_ g. 9763 | cemented throughou
15 —| 9
1 = N ORGANIC SILT (ML):
16 — 3. \\\_ wet, brown, 70% silt with 30% organics (marsh grasses)
N T
_ 3. 4274 CLAYEY SILT (C.I_ MI‘_). o
17 — S wet, gray to brown 90% clayey silt with 10% organic soils
—
- g e e e e m e
18 — g - CLAYEY SILT (CL-ML):
_ ¥ 849 wet, gray clayey silt with trace fine organic soils
19 —
_ POORLY GRADED SAND (SP):
20 — saturated, dark gray, fine sand
_ Bottom of Boring 20.0 feet
Backfilled with bentonite chips hydrated within dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




LOG OF PTC-105

DALTON
OLMSTED
FUGLEVAND
Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710926.9N 1175159.3E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.2 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 9/24/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
w g Q 8 B
e = gl € =
S cu o €
& al =2 3
2 | E| & | &
—J n x x
_ - Gravel ground surface
1 — POORLY GRADED GRAVELLY SAND with SILT (SP-SM):
_ 35 moist, mottled brown 75% sand, 20% gravel, and 5% silt
5, — scattered plastic and concrete debris
3 — POORLY GRADED SAND with SILT (SP-SM):
_ 233 saturated, brown, 90% fine to medium sand with 10% silt
A A and occasionalsiltclasts ]
5 —
6 — POORLY GRADED SAND (SP):
_ ! 975 saturated, dark brown to gray, fine to medium sand.
<
77— 8
- o
8 cc':_ ¢ Finesand andsilt layer
o0 .
Igl 996 caustic odor
-
9 O
- 5
2
10 —
11 — POORLY GRADED SAND (SP): Bentonite Chip
_ 459 saturated, dark gray, fine to medium sand
12 —|
N
3
13 3 < cemented layer
IZ{I 11367 ORGANIC SILT (ML):
14 3 ~_ Wet dark brown, 60% silt with 40% organics (marsh grasses)
I_h N o - e e e e e M e e e e e M M e e M M M e e e e e e e e e e e e
-l S
5 —| © CLAYEY SILT (CL-ML):
|_
_ g wet, gray clayey silt with fibrous organics (marsh grasses)
(%]
16 —
- 958 | | =" T Tm T T s s s e s e e e ——— - — - —
17 —
_ CLAYEY SILT (CL-ML):
18 — wet, gray, plastic clayey silt with trace organic soils
—_— 19 ———————————————————————————————————————————————
19 — SILT (ML):
_ wet, gray, plastic, 90% silt, 10% fine sand
20 —

Bottom of Boring 20.0 feet

Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-106

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710906.2N 1175125.1E (NADS83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 17.2 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 9/24/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner

RESPONSIBLE PROF.: D. Cooper

|REG. NO.: 1600

NOTES:

DEPTH

SAMPLES

(feet)

Lab Sample

Sample Recovery
XRF (ppm)

XRF sample location

So

VISUAL SOIL DESCRIPTION

il Group Name (USCS): color, moisture, density/consistency, grain size,

other descriptors

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

10

11

12

13

14

15

16

17

18

19

20

SO-PTC-106-7.0-8.0-092418

511

1386

1752

SO-PTC-106-13.0-14.0-092418

713

2661

6034

- Gra

T

vel ground surface

POORLY GRADED SAND with SILT and GRAVEL(SP-SM):
moist, dark brown, 70% sand, 20% gravel, and 10% silt

POORLY GRADED SAND (SP):
wet to saturated, dark brown to gray, fine to medium sand
with silt clasts
Petroleum odor and heavy sheen 3.0-10.0'

Petroleum odor and heavy sheen

\
-

SILT (ML):
wet, dark gray silt.
stiff with yellow stringer/striping
C T ORGANICSILT (ML): T
______ wet, dark brown, 70% silt, 30% organicsoils __ _______

CLAYEY SILT (CL-ML):
wet, gray, 90% clayey silt, 10% organic soils (marsh grasses)

%

T
betetatettes!

%

A
S5

T
2525

T’T
&35

T
2525

T’T
&35

T
2525

T’T
&35

T
2525

T’T
&35

T
2525

T’T
&35

T
2525

2505

A
L2555

75
525

52525

A
L2555

T
2525

T
25505

T
25505

T
25505

T’T
&35

T
2525

T’T
&35

T
2525

T’T
&35

Bentonite Chip

T
2525

TR
&5

s
batel %

AT,
SN
55505

25
555

REEER
A

52

Backfi

Bottom of Boring 15.0 feet

lled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.



OLMSTED

DOF:::

FUGLEVAND

LOG OF PTC-107

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710852.2N 1175096.3E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 17.1 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 9/24/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E 7;: g 8 other descriptors
iy v 3 w
o a gl £ =
E Q o E
& af £ 3
2 | Bl & | &
— [%5] < x
_ - Gravel ground surface _
1 — —
i 123 _
7 — POORLY GRADED SAND (SP): _
_ moist, brown, fine to medium sand _
3 — —
4 — —
- % -
<
5~ g . -
_ o becomes saturated, dark gray, fine sand _
<
6 —lmma .
—I < 253 -
o
7 — - —
O
— = —
5
g —| 3 —
9 — Y e -
_ 0 ) as above with silt clasts, possible carry-down _
—
N /
10 — oy -
- 2 962 - : :
1 i CLAYEY SILT (CL-ML): _ Bentonite Chip
I ;I 68 wet, gray, soft, plastic, clayey silt _
~
12 S -
— T -
5 SILT (ML):
13 —| o ’ —
_ v saturated, gray, 95% silt, 5% fine sand _
14 — T : , o
_ 8 as above with 10% fine sand _
15 —
_ Bottom of Boring 15.0 feet _
16 — Backfilled with bentonite chips in dual tube casing. _
17 — -
18 — -
19 — -
20 — -

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-108

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710834.0N 1175152.6E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.2 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 9/21/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
5 AND/OR DRILLING REMARKS
- 5 B Soil Group Name (USCS): color, moisture, density/consistency, grain size,
e © 3 § other descriptors
w L ) o )
a =3 & 'g a
S cu o €
3 = Z a
o) £ e L
s S £ | £
_ - Gravel ground surface _
1 — POORLY GRADED GRAVELLY SAND with SILT (SP-SM): _
N AV 2 I A moist, brown, 65% sand, 20% gravel, and 15%silt _ __ ____ -
5 — 317 _
_ POORLY GRADED SAND (SP): _
3 — moist to wet, brown to gray, fine to medium sand _
805
4 — —
5 —| b1 | oo —
3 POORLY GRADED SAND (SP): 3
6 — 850 saturated, dark gray, fine to medium sand, with silt clasts _
7 — —
it
g — silt lense .
9 —| & 368 —
(]
- I~ -
Q
10 — ot -
_ o _
o . .
11 — S _ Bentonite Chip
[0}
pa— 8 e e e e e e e e e m == A pa—
. S 7 thin yellow banding and white flecks _
12 = e
= 909 | [] .- SANDY SILT (ML): _
13 — « saturated, gray, fine sand grading to silt _
_mm= _
14 _I§I 8944 ORGANIC SILT (ML): _
_ 2 - wet, dark brown, 70% silt, 30% organic soils _
5 —| = "S~<______ withyellow precipitate inroot casts____________ _
1 = CLAYEY SILT (CL-ML): ~
16 — g 2302 wet, gray, 90% clayey silt, 10% organic soils _
i
_ O _
5
17 —| o —
(%]
18 — -
~ 368 | | | POORLY GRADED SAND with SILT (SP): _
19 — saturate, gray, 70% fine sand, 30% silt _
_ trace organic soils _
20 — =
_ Bottom of Boring 20.0 feet _
Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-109

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710781.9N 1175183.7E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.6 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/24/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
5 AND/OR DRILLING REMARKS
- g = Soil Group Name (USCS): color, moisture, density/consistency, grain size,
= © 3 § other descriptors
w2 ) o o
o — o 2 ’g a
£ q,) o €
3 =3 2 3
8 5] & | &
_ - Gravel ground surface
1 — POORLY GRADED GRAVELLY SAND with SILT (SP-SM):
- [~ _____moist brown, 70% sand, 20% gravel, 10%silt________
) —
_ 575 POORLY GRADED SAND (SP):
3 — wet, brown to gray, fine to medium sand with silt clasts
B [o0]
4 —| &
o~
—_ (o))
Q
S —mmComm | 90Ottt
-3 982
6 — 8 POORLY GRADED SAND (SP):
_ S saturated, dark gray, fine to medium sand
;- &
_ 2 silt interbed
8 Eom 1 5 [ S U
3 114 SILTY SAND (SM):
g — saturated, dark gray, 90% fine sand, 10% silt
10 — POORLY GRADED SAND (SP):
_ saturated, dark gray, fine to medium sand, with silt clasts
Bentonite Chip
11 —
- 840
12 —| =
N / SILT (ML):
13—l @ o ____wet darkgray,stiffsitt |
I$I 8372 ORGANIC SILT (ML):
14 — o S wet, dark brown, 60% silt, 40% organicsoils __ __ _____
_ g CLAYEY SILT (CL-ML):
15 — S wet, gray, 95% clayey silt, 5% trace organic soils
’—
a.
-l o
wv
16 —
- 1252
17 —
18 —
- 98
19 — L~ SILTY SAND (SM):
_ saturated, gray, 60% fine sand, 40% silt
20 —
_ Bottom of Boring 20.0 feet
Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




OLMSTED

DOF::

FUGLEVAND

LOG OF PTC-110

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710765.5N 1175280.3E (NADS83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 20.2 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/18/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 20 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner

RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES:

DEPTH
(feet)

SAMPLES

VISUAL SOIL DESCRIPTION

Lab Sample

Sample Recovery
XRF (ppm)

XRF sample location

Soil Group Name (USCS): color, moisture, density/consistency, grain size,
other descriptors

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

10 —

11 —

12 —

13 —

14 —

15 —

16 —

17 —

18 —

19 —

20 —

SO-PTC-110-11.0-12.0-091818

POORLY GRADED SILTY SAND with GRAVEL (SM):

62

moist, brown, 60% sand, 20% gravel, 20% silt

SILTY SAND (SM):
moist, dark brown, 85% sand, 15% silt

273

POORLY GRADED SAND (SP):

wet to saturated, dark brown, fine to medium sand,

150

:l/ scattered red precipitate

POORLY GRADED SAND with SILT (SP-SM):
saturated, gray to brown, 90% fine sand, 10% silt

u white sediment layer

SILTY SAND (SM):
saturated, mottled, gray to brown, 85% fine to medium sand

202

15% silt with oxidized silt clasts
caustic odor

POORLY GRADED SAND (SP):
saturated, dark gray, fine to medium sand.

2015

SILT (ML):

SO-PTC-110-16.0-17.0-091818

~< wet , gray, silt with thin roots

POORLY GRADED SAND (SP):

8701

wet to saturated, dary gray, fine to medium sand
with white flecks

\ ORGANIC SILT (ML):
AN wet, dark brown, 80% silt, 20% organic soils

CLAYEY SILT (CL-ML):

3240

wet, gray, plastic, clayey silt with organics (marsh grass)

*:* Bentonite Chip

Bottom of Boring 20.0 feet

Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-112

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710969.6N 1175288.3E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 18.4 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/20/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES:

SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E < g S other descriptors
we | o |3 _ |
= | &l £ |8
s |2l 5 |§
(%] — (%]
2 | E| & | &
—J wn x x
_ - Gravel ground surface _
1 — —
, — = POORLY GRADED SAND with SILT and GRAVEL (SP-SM): .
_ moist, brown, 70% sand, 20% gravel, 10% silt _
3 —| |\l | beeo oo . —
4 — 81 POORLY GRADED SAND (SP): _
_ moist, dark gray, 90% fine to medium sand, 10% gravel. _
5 — —
6 - /----__----___---___---___--.- ---------------- -
_ 7 POORLY GRADED GRAVELLY SAND with SILT (SP-SM): _
7 — 76 moist, mottled red-brown, 70% sand, 20% gravel, 10% silt _
_ with red tile fragments and white flecks _
g — —
_ 244 \ _
9 — @ POORLY GRADED SAND (SP): _
_ § saturated, dark gray, fine to medium sand _
o
10 —| 2 —
_ -,' _
1 _.g 1347 _ Bentonite Chip
- _
by
12 — # _ —
_ g black band/stain _
» 602
13 — | |, = — slightly cemented -
1 — 1367 ORGANIC SILT(ML):. .
_ :I\ wet, dark brown, 70% silt, 30% organics (marsh grass) _
_ 00 yellow precipitate in root casts _
15 =
[}
- N -
Q
S I T L | B e R R R B
L — ; CLAYEY SILT (CL-ML): .
_ N wet, brown, 90% clayey silt, 10% organic soils _
3 5435
18 —| B _ -
_ 5 yellow banding _
2
19 — -
- <6 -
20 — =
_ Bottom of Boring 20.0 feet _
Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




OLMSTED

DOF:::

FUGLEVAND

LOG OF PTC-114

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 711009.6N 1175179.1E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 18.0 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/20/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 20 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
w g Q 8 B
e = gl € =
S cu o €
& al =2 3
8 |5 & |¢&
_ - Gravel ground surface
1 — POORLY GRADED SAND with SILT and GRAVEL (SP-SM):
o AV N S . moist, light brown, 70% sand, 20% gravel, 10%silt ______
, — 75 POORLY GRADED SAND (SP):
_ moist, dark brown, fine to medium sand with silt clasts
3 — and dark banded staining
56
4 e [ e (R D NN g GG gy U
5 —
| = POORLY SORTED SAND (SP):
o
6 — N wet to saturated, dark gray, fine to medium sand
o
| =
~
S
B 136
i
-
8 —| ¢
- Y
)
(%]
9 —
10 —
_ 53
11 — Bentonite Chip
-1 33
o
[
12 — a . L
_ & thin organic soils
s
13 — o . . L
. ﬂ. 6113 | & thin cemented layer with organic soil layer below
14 — < CLAYEY SILT (CL-ML):
_ S wet, gray with black, plastic, clayey silt
'_ 3
_ o N\ with thin organic soils and trace yellow precipitate
15 o N
| @ 131 [ |||~ e oo
16 — < organic soils
17— CLAYEY SILT (CL-ML):
_ wet, gray clayey silt
18 —
_ <6
19 — SILTY SAND (SM):
_ saturated, dark gray, 60% fine sand, 40% silt
20 —

Bottom of Boring 20.0 feet

Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-115

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 711082.3 N 1175198.2E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 18.5 Feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/19/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 2" macro core with 5'x1.5" acrylic liner

RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES:

SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
w f—i Q 8 E
= = gl € =
S o o €
3 al =2 3
o £ [T L
s S £ | &
_ - Gravel ground surface _
1 — —
_ POORLY GRADED SAND with SILT and GRAVEL (SP-SM): _
5 — moist, light brown, 70% sand, 20% gravel, 10% silt _
_ KR I I _
3 — ) -
_ SILTY SAND with GRAVEL (SM): _
4 — moist, gray, 60% sand, 20% gravel, 20% silt _
5 — —
_ a8 | | _
6 — —
o)
—_ a —_
7 — pay j‘— 3/4" washed rock above HDPE liner _
O ————————————————————————————————————————————
_ ) POORLY GRADED SAND (SP): _
g — Ef 24 | saturated, dark gray, fine to medium sand _
~
- u‘_|w -
N
9 — g -
— e —
o
(%]
10 — -
11 — 19 _ Bentonite Chip
17 — white flecks at base _
13 — x 42 SILT (ML): _
_ g wet, dark gray, non-plastic, 95% silt, 5% fine sand _
_ g with trace organic soils _
14 v
— - —
N
< 101
15— 3 _
_ n Bottom of Boring 15.0 feet _
16 — S Backfilled with bentonite chips in dual tube casing. _
'_
a
_ C') —
(%]
17 — -
18 — -
19 — -
20 — -

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-116

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 711078.1N 1175286.8E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 19.0 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/19/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 2" macro core with 5'x1.5" acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
[WE] 10;1’ Q 8 ?.)
e = gl € =
S w o €
3 al £ 3
2 | E| & | &
— n x x
_ - Gravel ground surface
1 — POORLY GRADED SAND with SILT and GRAVEL (SP-SM):
3 11 moist, light brown, 75% sand, 20% gravel, 5% silt Bentonite Chip
;7 —
3 —
4 —
5 | 0 b | eamammm e e e e e e e e e e e e e e e En Em em em e e e e e e
B POORLY GRADED SAND (SP):
6 — 24 | saturated, dark gray, fine to medium sand
B -
(o]
7 — b petroleum odor and heavy sheen
o /
| 9
o
8 —| o
— © —
«—
9 _. ;. 40 | silt lense
- oy Grout
)
(%]
10 —
1 —| o
3 122
- (o))
Q
12 — -
i
-
B3 2' SILT (ML
S .
2 _EL FRYEOT -
14 — 4 wet, gray, low plasticity silt
'_
_ g trace fine roots with yellow precipitate in root casts
(%]
15— 1 | Fremmmmmmmmmmmm e
B SILT (ML):
16 — saturated, gray, low plasticity, silt with trace organic soils
B 1315
I I T A e e
18 — SANDY SILT (ML):
_ 1498 saturated, dark gray, 85% silt, 15% fine sand
19 —
20 —

Bottom of Boring 20.0 feet

Pushed grout to 20.0 feet and backfilled upper 5.0 feet with chip

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-117

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710830.6N 1175360.8E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 18.0 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/20/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 15.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
w f—i Q 8 ?.)
e = gl € =
S w o €
(53] - o (4%
%} Q. - n
2 | E| & | &
— wn x x
_ - Grass -
1 — POORLY GRADED SAND with SILT and GRAVEL (SP-SM): _
_ 11 moist, brown, 75% sand, 15% gravel, 10% silt _
2 e | e —
_ POORLY GRADED SAND (SP): _
3 — wet, orange-brown, fine to medium sand _
/AL N S heavily oxidized orange | ______________| -
4 — POORLY GRADED SAND (SP): .
_ pt \\ wet, dark brown, cemented fine to medium sand _
o ~
s —| & RS with whiteflecks ______________ —
o) -
1 & POORLY GRADED SAND (SP): 3
6 — 3 wet to saturated, brown, 95% fine to medium sand _
Vo]
_ ~ 5% silt with oxidation _
—E N
7| © e : . -
_ o wet, light brown to orange, silt _
2
g — —
9 — —
_ 68 | | i}
10 — -
_ ]/ orange fluid _
Bentonite Chi
11 — 166 _ entonite Chip
1 — grading to fine sandy silt _
- 1899 -
[e0]
13 — b -
N
— 3 _
u— 2 CLAYEY SILT (CL-ML): .
_ ﬂ wet, brown to gray, plastic, clayey silt _
n . .
15 _.3 6769 with organics (marsh grasses) _
_ N Bottom of Boring 15.0 feet _
16 — 3 Backfilled with bentonite chips in dual tube casing. _
'_
a
— o' _
(%]
17 — -
18 — -
19 — -
20 — —

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




OLMSTED

DOF:

FUGLEVAND

LOG OF PTC-118

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710850.1N 1175423.8E (NADS83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 16.9 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/20/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
= = o S other descriptors
ey v 3 o
o = gl € a
E [} o E
& ol £ 3
8 |z & |8
_ - Grass _
1 — POORLY GRADED SAND (SP): _
_ moist, dark brown, fine to medium sand _
5, — with silt clasts _
_ 7 _
3 — —
4 — —
5 — 9 -
_ S 44 POORLY GRADED SAND (SP): _
6 — 8. wet to saturated, dark brown to dark gray, _
_ Q fine to medium sand with silt clasts _
Q
77— 2 —
—
— — —
o
8 — a —
' 47
m: | ]
9 — —
_ N increasing silt _
[ce]
—
10 —| <& —
_ 3 SILTY SAND (SM): _
11 —.2 4493 | saturated, dark gray, 85% fine to medium sand, 15% silt _ Bentonite Chip
_ : thin cemented layer at base _
19 — i N ORGANIC SILT (ML): _
_ b 490 | '\ wet, dark brown, 80% silt, 20% organic soils _
O N . -
13 — E \ with trace yellow precipitate _
B . _
\
e N A N N —
_ CLAYEY SILT (CL-ML): _
15 — 43 wet, dark gray, plastic, clayey silt _
_ organics throughout (marsh grass) [
16 — Bottom of Boring 15.0 feet _
_ Backfilled with bentonite chips in dual tube casing. _
17 — -
18 — -
19 — -
20 — -

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




OLMSTED

DOF:::

FUGLEVAND

LOG OF PTC-119

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710942.1N 1175441.3E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 17.0 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/19/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0 feet

DRILLING METHOD: Direct-Push

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner

RESPONSIBLE PROF.: D. Cooper

|REG. NO.: 1600

NOTES:

SAMPLES

VISUAL SOIL DESCRIPTION

DEPTH
(feet)

Lab Sample

Sample Recovery
XRF (ppm)

XRF sample location

other descriptors

Soil Group Name (USCS): color, moisture, density/consistency, grain size,

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

10 —

11 —

12 —

13 —

14 —

15 —

16 —

17 —

18 —

19 —

20 —

SO-PTC-119-6.0-6.5-091918

SO-PTC-119-11.5-12.0-091918

- Gravel ground surface

T~~-_ 1-1/4" minus crushed rock

POORLY GRADED SAND with SILT and GRAVEL (SP-SM):
S~ moist, brown, 65% sand, 15% gravel, 20% silt
POORLY GRADED SAND (SP):
moist, brown, fine to medium sand

324

becomes saturated with orange-yellow oxidized/hued fluid

819

391

POORLY GRADED SAND (SP):

saturated, gray, fine to medium sand with milky fluid

N e e e e e e e e e e e e e e e e e e = e = e = = - —

2271

CLAYEY SILT (CL-ML):

wet, gray, clayey silt with organic soils
yellow precipitate along root casts
sulfurous odor

760

¥ decreasing organic soils

L

5SSt St Setettetettetatetetettetatetetattetettetettetattetattetattetatttatttatette

e

Bentonite Chip

255

g g e

SRR L L IAAAH,
S S

0:0000000000

g S

7
&
e

T
55
S35

T
&
e

Bottom of Boring 15.0 feet

Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




LOG OF PTC-120

DALTON

OLMSTED

FUGLEVAND

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710771.0N 1175088.1E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.7 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/21/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 15.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES: 3rd attempt after poor recovery during first two attempts

SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g 3 other descriptors
L 10-", (0] S ()
e = gl € =
(S ) o €
& | & 3
2 | Bl & |&
— ) x x
_ - Concrete sla_b _____________________________________
| — P POORLY GRADED SAND with GRAVEL (SP)
- A wet, dark gray, gravellysand. _____________|
;7 —
_ POORLY GRADED SAND (SP):
3 — saturated, dark gray, fine to medium sand
_ 212 | |
4 —
_ 301 | |
5 —
_ - with silt clasts
° 7| =
- i
I - 000 | ||
_ g POORLY GRADED SAND with SILT (SP-SM):
g — ; saturated, dark gray, 90% fine sand, 10% silt
B g [~ becomes
9 — interbedded with fine to medium sand with white flecks
O
|— . .
_ c(;I 661 and organic silt layers.
10 — L] | I I
% POORLY GRADED SAND (SP): Bentonite Chip
N \ saturated, dark gray, fine to medium sand
Q 4995
S CLAYEY SILT (CL-ML):
_ 3 o wet, dark gray, clayey silt
13 — o RN with trace thin roots with yellow precipitate _________
1 ¢ . ORGANIC SILT (ML):
14 — : AN wet, dark brown, 80% silt, 20% organic soils
'_ N o o o o o o e - e e e e e e e e e e e e EE e e e e e e e e e e e
_ g 86 CLAYEY SILT (CL-ML):
{5 — » wet, gray, clayey silt with organics (marsh grass)
_ Bottom of Boring 15.0 feet
16 — Backfilled with bentonite chips in dual tube casing.
17 —
18 —
19 —
20 —
Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-122

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710984.9N 1175037.9E (NAD83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 16.5 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/18/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 15.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 3" Dual Tube with 5'x2" dia.acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
[WE] 10;1’ Q 8 ?.)
e = gl € =
S w o €
(5} et o ©
(%] ~ 7]
2 | E| & | &
— n x x
_ - Gravel ground surface _
1 — ) POORLY GRADED SAND with GRAVEL (SP): _
[e0]
_ by moist, dark brown-mottled, 85% sand, 10% gravel, 5% silt _
o
)
2 — 5] A R e -
_ S 424 POORLY GRADED SAND (SP): _
(o} . .
3 — Q wet, dark gray, fine to medium sand _
i
— ) _
&
4 — ) —_
— m —
5 — —
_ 177 becomes saturated _
6 — —
7 — —
_ 101 | | | _
g —| 2 —
| =2 _
(o))
o
9 —| w -
L2 -
10 — o 4172 cemented sand SILT (ML): _
_ § wet, brown, 85% silt, 15% organic soils, _
DU R | ) Y R yellow precipitate inrootcasts_____________| — Bentonite Chip
_ g CLAYEY SILT (CL-ML): _
1 — < wet, gray, plastic, clayey silt _
_ 155 with scattered fine organic soils _
13 — -
14 — -
_ 9 _
15 — =
_ Bottom of Boring 15.0 feet _
16 — Backfilled with bentonite chips in dual tube casing. _
17 — -
18 — -
19 — -
20 — -

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




OLMSTED

DOF:::

FUGLEVAND

LOG OF PTC-123

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710939.9N 1175088.1E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 16.4 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/17/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 3" Dual Tube with 5'x2" dia.acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g kS other descriptors
L g () o [}
e = gl € =
S ) o €
& a| £ B
8 | 5] & | &
_ - Asphalt concrete
1 — POORLY GRADED SAND (SP):
_ moist, dark brown, fine to medium sand
[e0]
2 —| R _ _
_ § 957 | geotextile fabric
3 —| 3 - _
N ~~~_ __blacksilty sand lense atop old concreteslab_________
A _.g 827 | | POORLY GRADED SAND (SP):
_ S wet, dark gray, fine to medium sand
&
5= 2
_ A becomes saturated
6 —
7 — 558
g —
g — fine roots with yellow precipitate
- 448
10 —
_ SILT (ML):
11 — % wet, brown, stiff, 85% silt, 15% organic soils Bentonite Chip
_ % 1337 grass, roots with yellow precipitate in root casts
12 — g
S
13 S
(42]
IQI 10167
14 =
g 556 POORLY GRADED SAND (SP):
15 — ¥ saturated, dark gray, fine to medium sand, cemented at 14'
_ Bottom of Boring 15.0 feet
16 — Backfilled with bentonite chips in dual tube casing.
17 —
18 —
19 —
20 —

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-124

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710847.494N 1175015.245E "NAD83"

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 16.6 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/17/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 3" Dual Tube with 5'x2" dia.acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g S other descriptors
w g Q 8 B
e = gl € =
S cu o €
& al =2 3
2 | E| & | &
—J n x x
_ - Gravel ground surface
1 — old asphalt
_ creosote timber
5 — 1- 1/4" minus crushed rock
3 — 493 POORLY GRADED SAND (SP):
_ wet, gray, fine to medium sand
4 — with thin roots
5 —
6 —
3
- N 284
7 3
- L
P
8 —| o
<
S
9 S
Ay 651 | | SILT (ML):
10 — 2 wet, gray, 85% silt, 15% organic soils
_ yellow precipitate on woody debris
0
= Bentonite Chip
11 — - [\ /I [T TTTTTT T TS T e e e e e e ===
_ g 35 CLAYEY SILT (CL-ML):
1 3 wet, gray, clayey silt, with marsh grass and black oxidation
—
o
S
13 e A e ittt L L EL L L PP EE PP
_ S CLAYEY SILT (CL-ML):
E wet, gray, plastic, uniform clayey silt
14 — 5 , gray, p ) yey
)
- 3 7
15 —
_ Bottom of Boring 15.0 feet
16 — Backfilled with bentonite chips in dual tube casing.
17 —
18 —
19 —
20 —

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-125

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710694.5N 1175028.8E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 16.7 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/17/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 15.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 3" Dual Tube with 5'x2" dia. acrylic liner

RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES:

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

Bentonite Chip

SAMPLES VISUAL SOIL DESCRIPTION
[
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g 3 other descriptors
~ 10-1 () S ()
e = gl € =
S w o €
& al 2 3
o S L L
s s £ | &
_ ® - Gravel ground surface
~
1 — b POORLY GRADED SAND with SILT and GRAVEL (SP-SM):
o S
_Ic‘;_I 35 R moist, mottledbrown, 75% sand, 15% gravel, 10% silt
, 3 “So______Withrootsand wood fragments ____________
_ 5 POORLY GRADED SAND (SP):
3 — S wet, gray, 95% fine to medium sand, 5% silt
_ E oxidation between 1' and 2'
2
4 —
- 11
5 - . . .
_ I with silt clasts and becoming saturated
6 —
— . ¥ interbedding with SILTY SAND (SM):
_ grading siltier with depth
g —
9 —
10 — SILT (ML):
_ wet, brown, soft, silt with organic soils
[ee]
11 — = heavy organic soils layer
S L T A e D it A el S g diat AP
_ 3 <7 CLAYEY SILT (CL-ML):
_ 3 wet, gray, plastic, clayey silt
12 -
_ I marsh grasses
S
13 — h
_ ﬁl uniform clayey silt
(@]
14 —| &
)
- 3 <8
15 —
_ Bottom of Boring 15.0 feet
16 — Backfilled with bentonite chips in dual tube casing.
17 —
18 —
19 —
20 —

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-126

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 710694.7N 1175170.3E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 17.0 feet (MLLW)
DRILLING CONTRACTOR: Cascade DATE: 09/18/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 20.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600

NOTES:

SAMPLES

Soil Group Name (USCS): color, moisture, density/consistency, grain size,

VISUAL SOIL DESCRIPTION

DEPTH
(feet)
Sample Recovery
XRF sample location

Lab Sample
XRF (ppm)

other descriptors

WELL CONSTRUCTION DETAILS
AND/OR DRILLING REMARKS

-Asphalt
POORLY G
\h moist, mottl

1 — N

413

132

- 230

472

10

SO-PTC-126-9.0-10.0-091818

11 —
328

12 —

moist, dark gray, fine to medium sand

POORLY GRADED SAND with SILT (SP-SM):
saturated, gray, 90% fine sand, 10% silt

u silt layer

becomes dark gray with white flecks

N silty sand interbedding and organic soils

RADED SAND with SILT and GRAVEL (SP-SM):
ed gray-brown, 75% sand, 15% gravel, 10% silt

POORLY GRADED SAND (SP):

silt clasts

with silt clasts and milky fluid

13 —

410 | |

14 —

15 —

|
SO-PTC-126-13.5-14.0-091818

16 —

17 —
281

18 —

19 —

182

CLAYEY SILT (CL-ML):
wet, gray, plastic, clayey silt
with trace black organic root clasts

decreasing plasticity

Bentonite Chip

S S S S S S S S S S S S S S S S S S ST
G RS

20 —
Bottom of Boring 20.

Backfilled with bentonite chips in dual tube casing.

0 feet

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




OLMSTED

DOF::

FUGLEVAND

LOG OF PTC-127

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710739.0N 1175306.5E (NADS83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 20.3 feet (MLLW)

DRILLING CONTRACTOR: Cascade

DATE: 09/18/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 20.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES:
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
. > '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
|:E o g S other descriptors
ol o 3 o
o~ = Q — <5
o o E o
S w o €
& Tgl e 3
o) [N [N
s s £ | &
_ - Gravel ground surface
1 — POORLY GRADED SAND with SILT and GRAVEL(SP-SM):
_ moist, brown, 70% sand, 15% gravel, 15% silt
;7 —
_ 78
3 —
4 —
s — sa (|
3 POORLY GRADED SAND with SILT (SP-SM):
6 — o wet, brown, 90% fine to medium sand,
| s 10% silt
7 — 3 becomes saturated
R 209
<
N~
8 7| o
N
O
o —|
- )
(%]
10 —
_ 186 | I gray-brown mottling,
11 — silt clasts, milky fluid Bentonite Chip
12 — 9y
13 —
1 I Y T I e ittty
_ POORLY GRADED SAND (SP):
{5 — 91 saturated, dark gray, fine to medium sand
-1 3
S
16 — N
B
17 — 2
o
_. :. 4008 . SILT (ML):
18 —| & “~ oo et dark brown, 85% silt, 15% organic sails | ________
| o CLAYEY SILT (CL):
_ o wet, gray, clayey silt, organic soils and marsh grass
19 Q
_ v V' becomes uniform, plastic
20 — o ||
_ Bottom of Boring 21.0 feet
Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-128

Sheet 1 of 1
PROJECT: Arkema FS Data Gap 2018 COORDINATES: 711086.9N 1175301.6E (NADS83)
LOCATION: 2901 Taylor Way Tacoma WA SURFACE ELEVATION: 15.2 feet
DRILLING CONTRACTOR: Cascade DATE: 09/19/2018
DRILLING EQUIPMENT: Geoprobe 7822 DT TOTAL DEPTH OF BORING: 15.0 feet
DRILLING METHOD: Direct-Push LOGGED BY: D. Cooper
SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner RESPONSIBLE PROF.: D. Cooper |REG. NO.: 1600
NOTES: Hylebos Waterway-side of sheetpile wall
SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c| e - - AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E < g S other descriptors
w é Q 8 B
e = gl € =
S cu o €
T et o ©
(%] — (%]
2 | E| & | &
— n x x
_ - Gravelly shoreline embankment _
1 — —
20
y — —
- . -
3 — —
| 32 POORLY GRADED SAND with GRAVEL (SP): 3
o
4 — Lh moist, gray-brown, 75% sand, 20% gravel, 5% silt _
(Vo]
-l e -
©
5 —| & —
—
- S -
6 — 3 -
_. 8. 1688 | - black fine sand _
, — CLAYEY SILT (CL-ML): .
_ *® saturated, black-brown, clayey silt _
[e)}
8 _. 5‘. 1214 | with organic soils _
o
_ ) yellow precipitate in root casts _
0
9 —| 2 —
- g? -
-
10 —| © (- = | premmmemmmemmmmmmemmmeememeee oo —
| & CLAYEY SILT (CL-ML): 3
11 — 2 36 wet, brown, clayey silt with organic soils _ Bentonite Chip
- e andthinrootcasts __ _______________ -
1y — 7 ORGANIC SILT (ML): _
- - oo .. Wet, dark brown, 60% silt, 40% organic soils_ _________ -
203
13 — -
3 SILT with SAND (ML): 3
1 — wet, dark gray to black, 90% silt, 10% sand _
_ with trace organic soils _
15 — sulfurous odor _
_ Bottom of Boring 15.0 feet _
16 — Backfilled with bentonite chips in dual tube casing. _
17 — -
18 — -
19 — -
20 — -

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




DALTON
OLMSTED
FUGLEVAND

LOG OF PTC-130

Sheet 1 of 1

PROJECT: Arkema FS Data Gap 2018

COORDINATES: 710951.9N 1175445.9E (NAD83)

LOCATION: 2901 Taylor Way Tacoma WA

SURFACE ELEVATION: 14.2 feet

DRILLING CONTRACTOR: Cascade

DATE: 09/19/2018

DRILLING EQUIPMENT: Geoprobe 7822 DT

TOTAL DEPTH OF BORING: 20.0 feet

DRILLING METHOD: Direct-Push

LOGGED BY: D. Cooper

SAMPLING METHOD: 4" Dual Tube with 5'x2"acrylic liner

RESPONSIBLE PROF.: D. Cooper

|REG. NO.: 1600

NOTES: Hylebos Waterway-side of sheet pile wall

SAMPLES VISUAL SOIL DESCRIPTION WELL CONSTRUCTION DETAILS
c AND/OR DRILLING REMARKS
> '% Soil Group Name (USCS): color, moisture, density/consistency, grain size,
E = g 3 other descriptors
~ 10-J, () ] ()
e = gl € =
S w o €
& al 2 3
2 | E| & | &
— wn x x
_ - Gravelly shoreline embankment _
1 — —
_ 13 _
) — —
3 — POORLY GRADED SAND with GRAVEL (SP): _
_ moist, brown, 80% sand, 20% gravel _
4 — —
5 — —
6 —| & —
_ g """""""""""""""""""""""""""""" _
7 — g POORLY GRADED SAND with SILT (SP-SM): _
_ S 99 wet to saturated, mottled brown, 85% fine to medium sand, _
g — g 10% silt, 5% gravel _
_ a with orange oxidation banding and silt clasts _
O
9 — I~ —
e 100 | ] _
10 — -
11 — % X ORGANIC SILT (ML): _ Bentonite Chip
ik 267 | | |\ __________satwrated, black soft organicsit ____________ -
o .
17 — & SILT (ML): _
_ p ]\ moist, gray, non-plastic, silt _
13 — g J«— black, fine sand interbeds _
1 g 101 | | _
14— B —
— C') _
(%]
15 — -
_ POORLY GRADED SAND (SP): _
16 — 84 saturated, dark gray, fine to medium sand _
3 iy silt clast _
17 — -
230
18 — | _|<// cemented _
19 — -
20 — =
_ Bottom of Boring 20.0 feet _
Backfilled with bentonite chips in dual tube casing.

Note: The summary log is an interpretation based on samples, drill action, and interpolation. Variations between what is shown and actual conditions should be anticipated.




APPENDIX B
FIELD FORMS

FS DATA GAP INVESTIGATION 2018
FIELD MEASUREMENTS/SAMPLING
FORMER ARKEMA MANUFACTURING SITE
TACOMA, WASHINGTON

Shallow Wells

Intermediate Wells

Deep Wells

Angled Shoreline Wells

Pore Water & Surface Water

Duplicate and Equipment
Blanks

Shoreline Sediment Samples
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Dalton, Olmsted Fuglevand, Inc.

Sampled by: E— f)
2018

Date:
0T 03
Well No.

TEG-L

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

7352

(285

70.wq

32y

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

Ve 4

0 (5%

[3.51

Purge Volume

gallons purged
purge/bail/type

q.,

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

Gl -G -1- (0

D36 (20)

PASRA

460

| - Soon/

pH

’T"ﬂa A LI ™ '\,IJ

value
time

. o

1600

9.1

1334

134y

1405

Conductivity §S/cm)

value }
time

B0

26t

1658

Temp. (Celsius)

value
time

3.3

B.w

BPw

i5.%

DO (mgll)

value
time

18-

19875

047

0.2

ORP (mV)

value
time

=540

-2y

~%.55 .5

TDS (ppt)

value
time

Turbidity (ntu)

value
time

0.4¢

[.22

092,

080

Ferrous Iron (mg/l)

value
time

Sulfide (mgl/l)

value

time

2||

COMMENTS:

Well Volumes:
=0.163 gal/ft x3=0.5
4"=0.653galft x3=2.0

BGlown - noT TVERE
) opvle olel ﬁl-nqwfr

fieL Flb”ﬁﬁa\ 7WW°¢ 0Dy

Arkema MWSAMPL.XLS
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Dalton, Olmsted Fuglevand, Inc.

Sampled by: (L,’B
Date: k)[(b/) v

Well No. 7E(-72.  PAtamere penc

Water Sampling Record

Former Arkema Manufacturing

Tacoma, WA

well depth (top PVC)
water level(top PVC)
water height

time

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 x vol

Purge Volume

gallons purged
purge/bail/type

K\S

Water Sample

Sample No.
Sample Method
Time

No. Cont.
Initials

pH

value
time

4.9%

i 30

145

1%

Conductivity,{S/cm)

?70 L h‘1 \l\M

value I
time

303D

25%

Temp. (Celsius)

value
time

i4.0

2.9

DO (mg/l)

value
time

(LG o

&
I~

ORP (mV)

value
time

-254.3

- 29¢ -

TDS (ppt)

value
time

Turbidity (ntu)

value
time

2.0

oY

™

Ferrous Iron (mg/l)

value
time

Sulfide (mg/l)

value
time

COMMENTS:

Well Volumes:
2"=0.163galft x3=0.5
4"=0.653galft x3=2.0

K Flewd FUTERED 1O @ng/]m-

Arkema MWSAMPL.XLS






Dalton, Olmsted Fuglevand, Inc.

Sampled by: £i%
oS fie

Dat

Water Sampling Record

Well No. +E7 -2  Phrametel. gDt

Former Arkema Manufacturing

Tacoma, WA

water height
time

well depth (top PVC)

water level(top PVC)

Casing/Volume

type:

type: other
vol/ft

tot. vol

3 xvol

Purge Volume

gallons purged

1

]

purge/bail/type

Water Sample

?5 Oal [ "M

Sampie No.

Time
No. Cont.
Initials

Sample Method

pr

— value
time

1.2%

TT

4.3

ConductivityS/cm)

JZie

{222

value !

10873

BLH |

BLal

N time
\b\ \}7" Temp. (Celsius)

’(‘m\k value

time

i2.F

DO (mg/l)

value
time

.

ORP (mV)

- | value
time

- 256 .

TDS (ppt)

value
time

Turbidity (ntu)

value
time

205

Ferrous Iron (mg/l)

value
time

Sulfide (mg/l)

value
time

COMMENTS:

Well Volumes:

2"=0.163 gal/ft x3=0.5
4"=0.653 gal/ft x3=2.0

Arkema MWSAMPL.XLS













































































































































Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

P Tacoma, WA
Sampled by: {M/D(B
Date: i(‘)/(/ 1o,

Well No. WU of SD2-11
wel deoth (o PV | AT \WPLIZN Pl ) ]

water level(top PVC) 750 O 4L don
——%—fﬂf L s

water height 1
time

aY

UGH AT RiAd,

Casing/Volume
type:
type: other
vol/ft
tot. vol
3 xvol

Purge Volume
gallons purged
purge/bail/type

Water Sample
Sample No. GW - IDL-12-106x18( 21 )
Sample Method A9 iYL ¢
Time 090
No. Cont. ) - Sboa
Initials F73

pH
value
time

Conductivity (S/cm)

value

time

Temp. (Celsius)

value

time

DO (mg/)

value

time

ORP (mV)

value

time

TDS (ppt)

value

time

Turbidity (ntu)

value

time

Ferrous Iron (mg/l)
value

time

Sulfide (mg/t)
value

time

COMMENTS:

Well Volumes:
2"=0.163 gal/ft x3=0.5
4"=0653¢qalft x3=20 Arkema MWSAMPL.XLS












Dalton. Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

[ / . Tacoma, WA
Sampled by: [\ [ g
Date: !(/ - U Mﬂ
Ny

Well No. fmwlﬂ?é/}/ (@U)V\JVQ
L

well depth (top PVC) AL Yuaausy D nuwd mnna
water level(top PVC) AD AN ALTZAA D 4o
water height ot iy A ) Y

time

Casing/Volume
type:
type: other
volfft
tot. vol
3 x vol

Purge Volume
gallons purged
purge/bail/type

Water Sample /
Sample No. - -inhs @ {700
Sample Method AN TN o .
Time 00T
No. Cont. RN
Initials b

pH &

value

time

Conductivity (S/cm)

value

time

Temp. (Celsius)

value

time

DO (mgll)

value

time

ORP (mV)

value

time

TDS (ppt)

value

time

Turbidity (ntu)

value

time

Ferrous lron (mg/l)
value

time

Sulfide (mg/l)
vaiue

time

COMMENTS:

Well Volumes:
2"=0.163 galift x3=05
4"=0.653gal/ft x3=20 Arkema MWSAMPL XLS







Dalton, Olmsted Fuglevand, Inc. Water Sampling Record Former Arkema Manufacturing

Tacoma, WA
Sampled by: %/ 66
Date: 10/(7/16

wellNo. MBS Fuem T Gl

well depth (top PVC) TXHINA M~f5m{ﬂ D/ P/LD\)I@Q A~ oA

water level(top PVC) N COMMUT WITH INGAS Az 1/ IGazi 0
water height R _Thgidne+ i DRIWA Kb 1 $C pensd TP
time ALGNAD D . 4T mh
Casing/Volume .
type:

type: other
vol/ft

tot. vol

3 x vol

Purge Volume
gallons purged
purge/bail/type

Water Sample

Sample No. EQ- L A- OB (20)
Sample Method N i
Time 1430
No. Cont. WYY LA
Initials ./ fé‘ﬁ
pH '
value
time
Conductivity (uS/cm)
value
time

Temp. (Celsius)
value

time

DO (mg/)
value

time

ORP (mV)
value

time

TDS (ppt)
value

time
Turbidity (ntu)
value

time

Ferrous Iron (mg/l)
value

time

Sulfide (mg/l)
value

time

COMMENTS:

Well Volumes:
2"=0.163 galft x3=0.5
4"=0.653gallt x3=2.0 Arkema MWSAMPL . XLS







APPENDIX C
WATER QUALITY TABLES

FS DATA GAP INVESTIGATION 2018
FIELD MEASUREMENTS/SAMPLING
FORMER ARKEMA MANUFACTURING SITE
TACOMA, WASHINGTON

TABLE 1 - 3Q 2018 Summary of Water Quality

DALTON
OLMSTED
FUGLEVAND
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FS Data Gap Investigation

Arkema Manufacturing

Tacoma, Washington

TABLE 1
Summary of Water Quality
3rd Quarter 2018

Field Field Dissolved Field
Conductivity | Temperature | Oxygen | Field ORP | Turbidity
Type SitelD Field pH (uS/cm) (Celsius) (mg/L) (mV) (NTU) Comments
Shallow Aquifer [4C1-1 10.81 4548 17.3 0.00 -76.0 7.05 |medium brown color with effervescence and sulfurous odor

Wells 4D1-1 11.47 12134 15.6 0.00 -313.9 6.52 |dark brown color with effervescence and sulfurous odor
5B1-1R 10.05 2709 17.7 0.28 -21.2 3.6 medium brown to tan color
5C12-1 11.59 6859 18.9 0.00 -280.0 3.21 |[tan color with slight sulfurous odor
5C13-1 10.30 8750 18.9 0.00 -291.8 6.35 |[tan color
5C16-1R 8.45 1860 17.5 0.00 -188.9 0.68
5D2-1R 10.81 4896 18.0 0.23 -224.2 3.86 |light brown color with effervescence and sulfurous odor
5D5-1 7.01 8515 18.7 0.07 152.7 7.56
5D7-1R 7.49 1108 18.8 0.08 -152.5 5.23
5E1-1 6.40 556 18.4 0.32 -51.3 4.9
5E2-1 7.21 2190 19.5 0.11 -96.2 7.62 |brown color with effervescence and sulfurous odor
5E4-1 8.83 6523 18.2 0.04 -218.4 1.74 |medium brown with slight sulfur odor and effervescence
5E8-1 7.50 535 18.8 0.45 -86.2 6.3
6D14-1 6.01 18140 16.2 0.10 -132.6 3.49 |[slight effervescence and sulfurous odor. Some floculation observed on tape/tubing.
6D25-1 8.70 2136 18.6 0.07 -216.7 7 slight tan color
6E1-1 6.88 1057 17.4 0.08 -112.3 1.12
6E2-1 6.68 5946 15.7 0.20 -26.2 22.2
6E5-1 7.08 4433 19.9 1.31 -101.5 6.1 sheen and sulfurous odor observed. poor recovery, well pumped dry prior to collecting sample
6E6-1 10.86 14217 16.3 0.00 -348.5 4.18 |medium brown color with slight effervescence
7E3-1 7.89 5961 16.4 1.18 -144.6 1.5 slight effervescence
7E8-1 11.07 23890 15.6 0.00 -432.6 8.71 |medium brown color with sulfurous odor
7E10-1 10.05 11400 16.6 0.15 -328.5 1.26 |dark brown, slight sheen, and sewage odor observed
7F2-1 7.06 11000 16.8 0.35 -97.5 4.13 [sulfurous odor with slight effervescence
7F3-1 10.54 13768 13.8 0.23 -254.3 20.2 |tan color with sulfurous odor
7F4-1 12.06 54050 16.4 0.00 -369.5 1.64 |dark brown to black water with rainbow sheen and biowaste odor
8F1-1R 10.92 12600 15.7 0.69 -145.8 4.21 [brown color with effervescence and sulfurous odor
8G2-1 11.38 29435 16.9 0.11 -328.5 3.2 dark brown color and sulfurous odor
121+80-1 11.15 6138 17.5 0.25 -189.6 -- poor recovery,well pumped dry prior to collecting sample.
122+60-1 7.56 30234 16.3 5.44 37.1 16.8 |orange flocculent
124+00-1 8.42 37297 15.9 1.80 95.6 46
125+50-1 8.33 38238 14.9 7.76 105.0 36.1
126+90-1 8.04 40955 14.7 6.26 108.3 40
128+30-1 6.59 37838 15.2 2.60 46.9 309 [|orange flocculent. Well pumped dry during sample collection.
129+65-1 7.19 33217 14.5 7.16 1139 169
131+00-1 7.41 34090 14.9 5.73 88.7 -- air bubbles in flow cell, very orange and turbid with poor recovery. Well pumped dry prior to sample collection, water clear during sampling.

DALTOM
OLMSTED
FUGLEVAND
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FS Data Gap Investigation

Arkema Manufacturing
Tacoma, Washington

TABLE 1
Summary of Water Quality
3rd Quarter 2018

Field Field Dissolved Field
Conductivity | Temperature | Oxygen | Field ORP | Turbidity
Type SitelD Field pH (uS/cm) (Celsius) (mg/L) (mV) (NTU) Comments
Intermediate 5B1-2R 7.01 42316 14.2 0.38 -92.6 30.4
Aquifer Wells 5C16-2R 7.14 21515 14.0 0.17 -132.8 1.42  |slight tan color with sulfurous odor
5C21-2 6.50 22000 15.0 0.00 -147.4 2.74 |tan color with effervescence
6D25-2 9.52 4785 15.1 0.00 -221.1 12.3 |tan color with effervescence
6E3-2 6.96 32194 13.8 1.01 -47.0 151 |pumped dry (10/4) prior to sampling (10/9). Green algae observed
7E7-2 9.54 1742 14.0 0.13 -216.1 1.61 |slight brown color with slight sulfur odor
6E9-2 7.66 14709 15.0 0.00 -211.3 8.35 [dark brown color with slight sulfurous odor and effervescence
6E12-2 6.66 47963 13.9 0.00 -193.4 7.04 |[light yellow color with methane odor
7E4-2 9.98 10715 13.1 0.05 -294.7 4.6 brown with sulfur odor and effervescence. Floating organic material observed
7E6-2 10.30 7858 13.7 0.12 -365.5 2.07 |brown color, sulfurous odor
7E9-2 7.38 8620 13.8 2.36 -164.0 0.91 |[slight yellow color and effervescence.
7E16-2 7.20 3053 17.5 0.27 -126.0 2.1
120+75-2 7.30 37464 14.4 0.22 -13.0 6.23 |grey color with sulfurous odor
121+80-2 9.59 11455 15.2 0.08 -210.5 42.7 |dark brown, poor recovery. Well pumped dry prior to collecting sample
122+60-2 8.10 29764 15.1 0.27 45.2 5
124+00-2 8.85 31580 14.2 0.24 -11.9 10.1 |brown color with sulfurous odor
125+50-2 7.49 29440 15.8 0.14 -64.2 4.57
126+90-2 7.92 28957 14.6 0.13 -75.7 0
128+30-2 8.54 18140 13.9. 0.03 -235.8 1.8 sulfurous odor
129+65-2 7.05 26500 14.7 0.00 -210.0 13.9 |very strong sulfurous odor
131+00-2 8.85 13315 14.3 0.67 -198.7 285  |orange color with sulfur smell. Well pumped dry during sample collection.
Deep Aquifer Wells [5D1-3 7.12 29480 14.8 0.30 -16.9 8.27 |[slight sulfurous odor
6E7-3 8.19 3074 14.2 0.12 -162.8 14.5 [SS Mega Typhoon Pro Pump used. Draw down to 45 ft.
Angled Shoreline |122+60-0 8.03 27375 14.9 5.32 6.1 4.42 |Sampled during slack tide near low tide : + 3' MLLW
Wells 124+00-0 8.46 38590 13.8 5.33 107.1 3.36 |Sampled during slack tide near low tide : +3' MLLW
124+00-0 8.22 32356 12.9 4.55 161.3 9.86 High tide : +9' MLLW
125+50-0 7.60 30457 13.6 6.06 85.0 2.13 |Sampled during outgoing tide near low tide: +5' MLLW
125+50-0 7.16 38521 12.7 6.26 129.1 4.36 High tide : +10' MLLW
126+90-0 7.71 36721 13.4 5.90 142.2 0 Sampled during outgoing tide near low tide : +6' MLLW
126+90-0 7.74 28189 13.0 5.89 172.4 5.26 |Hightide : +10' MLLW
128+30-0 6.81 39278 13.6 6.71 63.1 4.16 [Dry at tide lower than +3' MLLW. Sampled during outgoing tide near low of: +3' MLLW
129+65-0 7.48 29216 13.6 5.78 78.8 13.4 |Dry at tide lower than +3' MLLW. Sampled during outgoing tide near low of: +3' MLLW
Pore Water Nylon [119+25-0-DS 6.51 41897 11.7 3.68 181.2 74.9 |Static sample, not flow through
Screen Diffusion [122+60-0-DS 7.45 40384 14.1 0.35 92.1 21.9 |[Static sample, not flow through
Samples 124+00-0-DS 7.72 41567 14.4 5.18 81.0 9.01 |[Static sample, not flow through
125+50-0-DS 7.78 45272 15.7 3.72 87.0 4.87 [Static sample, not flow through
126+90-0-DS 7.71 42545 15.9 4.74 87.7 5.07 |Static sample, not flow through
120+75-0-DS 7.31 37666 12.4 4.81 97.8 7.25 [Static sample, not flow through
128+30-0-DS 7.64 41687 14.8 3.84 91.5 15.9 [Static sample, not flow through
119+25-ST1-DS 7.35 43779 12.7 0.68 100.5 26.7 [Static sample, not flow through
120+75-ST1-DS 7.38 42447 13.2 0.67 94.5 23.40 |Static sample, not flow through
123+25-ST1-DS 7.62 44209 15.2 0.77 87.0 13.1 |Static sample, not flow through
125+00-ST1-DS 7.71 41779 15.0 4.55 90.0 6.6 Static sample, not flow through
126+80-ST1-DS 7.65 44011 14.9 1.51 90.7 13.3 |Static sample, not flow through
128+50-ST1-DS 7.63 43277 16.0 0.86 89.8 19.9  [Static sample, not flow through
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FS Data Gap Investigation

Arkema Manufacturing

Tacoma, Washington

TABLE 1
Summary of Water Quality
3rd Quarter 2018

Field Field Dissolved Field
Conductivity | Temperature | Oxygen | Field ORP | Turbidity
Type SitelD Field pH (uS/cm) (Celsius) (mg/L) (mV) (NTU) Comments
Pore Water Probe [119+25-ST1 7.30 47244 17.6 2.65 -5.4 10.9 |Low tide:0.5' MLLW. Poly tube exposed to sun
Samples 120+75-ST1 7.36 46596 16.2 0.16 -79.3 421
123+25-ST1 7.65 46330 15.5 0.29 16.7 5.34
125+00-ST1 7.55 44875 16.1 1.03 35.0 14.5
126+80-ST1 7.39 47329 16.8 2.77 39.5 22.4
128+50-ST1 7.66 47029 16.1 0.12 -239.8 6.3 sulfurous odor
130+75-ST1 7.41 47610 19.9 0.86 -110.8 22.1
Surface water  |120+75-SW 7.71 44427 14.2 3.83 98.4 5.95 [Static sample, not flow through
Nylon Screen 125+00-SW 7.71 44309 14.5 1.08 91.0 15.4 |Static sample, not flow through
Diffusion Samples [128+50-SW 7.68 39737 16.8 2.44 81.2 3.81 |Static sample, not flow through

--: Not measured, not recorded, and/or not applicable

DO: Dissolved Oxygen

ORP: Oxidation reduction potential

DALTOM
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APPENDIX D
IDW MANIFEST
QUALITY TABLES
FS DATA GAP INVESTIGATION 2018
FIELD MEASUREMENTS/SAMPLING
FORMER ARKEMA MANUFACTURING SITE
TACOMA, WASHINGTON
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[ L U } %
v gl ’

Please print or type. (Forfn‘designed for use on elite (1é-pitch) typewriter.)

Ulg 220

Form Approved. OMB No. 2050-0039

A

>

GENERATOR

UNIFORM HAZARDOUS 1. Generator ID Number -
WASTEMANIFEST | [N/A

2. Page 1
3

" €

of | 3. Emergency Response Phone

(200} 337-7455 {5

4. Manifest Tracking Number

8 JJK

5: Generators Name and Malllng Address Port of Tacoms
One Sitcon Plaza
Tamimas, WA IRAZ1
CRIRALRAE
Generator's Phone: y . fi53)383-530

Beriartors:Sits Abdress (1 Gferent fhan maiing address)
2501 Taylor Way
Tacoma, WA 98421

WAHTOUDE 217

VI &PPR”N ftal; Inc.
orter2 0

rﬂ reycal Wﬁ;@ %anag»mem ufﬂw Northwast

U.S. EPA ID Number

li)ROOSQGSZ'SS?

8. Designated Faqliv NADR AIY S10 A ¥iSRagement of the Northwest
17629 Cedar Springs Lane
Ardington, OR97812

U.S. EPA ID Number

| ORD089452353

Facility's P hone { ¥41)4%4-2643 |
9a. | 9b.U.S. DOT Description (including Proper Shipping Name, Hazard Class, 1D Number, 10. Containers 11. Total 12. Unit 13, Waste Cod
HM | andPacking Group (if any)) No. - Quantity WENOL. . Waste Codes
.Miaterial Not Regulated by DOT > ’
{non-Regulated IDW water) / 7 )) /fi /r/\ § §
s i
ZjAaterial Not Regulated by DOT = D & ) X004
{non-Regulated IDW water) o, . /;/) 5 P I .
3. Material Not Reguiated by DOT

{non-Regulated IDW sait)

h|FCo

14. Special Handling Instructions and Additional Information

OR335910 ~-STABOL, aom reg IDW

marke

Exporter, | certify that the contents of this consignment conform to the terms of the attached EPA Acknowledgment of.Con
| certify that the waste minimization statement |dent|fjed inA0 BFR 262.27(a) (if | am a large quantity generator) or (b) (i ;m a smaII quantity generator) is true.

CA’ITGN Tﬁ'ereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name, and are classified, packaged,
nﬁ%eled/placarded and are’in all respects in proper condition for transport according to applicable international and national governmental regulations. If export shipment and | am the Primary

Generator's/Offeror's ?rlnteleyped Name G y‘i /;"(’ ]\

a2 "(}"g(ﬂ frcervy Signature ///’

m///lu,/

Month Day  Year

TANICHGA

v leenevd] (NG | Ao

-16. International Shi t [

PEEmaeng Stlpments I:l Import toU.S. D Export from U.S. Port of entrerX|
Transporter signature (for exports only): Date leaving U.S.:
17. Transporter Acknowledgment of Receipt of Materials /
Transporter 1 Printe: /Typed Name / Slgnature / / / ( /7 / ; M ntr( Day Ye

75
fj\ b (ner 2 Mg |f | “}| 14

Transporter 2 Pnntedﬂﬁyped

gim

Slgnature ﬂ /}_\(\_’—\

Month Day  Year

DESIGNATED FACILITY —> |TRANSPORTER| INT'L

18. Discrepancy

NIRRT

18a. Discrepancy Indication Space

D Quantity DType

D Residue

Manifest Reference Number:

|:| Partial Rejection

D Full Rejection

18b. Alternate Facility (or Generator)

Facility's Phone:

U.S. EPAID Number

18c. Signature of Alternate Facility (or Generator) - Month Day  Year
) [ |
19. Hazardous Waste Report Management Method Codes (i.e., codes for hazardous waste treatment, disposal, and recycling systems)
1. P 4.
I S
Hi oD H100 kel
.| 20- Designated Facility Owner or Operator: Certification of receipt of hazardous materials covered by the manifest except as noted in ltem 18a
Priljtednypedv,N_a‘rne ) . Signature > Month Day Year
‘:' ‘\ 8 1 3 s \ ¥ A i Y AN ba 7 ,"{ ." I 5 ; f’l / .'/ ’!
S AN TN Y ‘w’/ I N, A AT i A N I L‘ | ( ‘{

EPA Form 8700 22 (Rev. 3-05) Previous editions are obsolete.

" DESIGNATED FACILITY TO GENERATOR

AN




A NON-HAZARDOUS 1. Generator ID N/un:per 2. Page 1 of 3 Emeigenﬁy Response P.hf)ne i 4. Wastg Tracking Numbe‘r = oas
WASTE MANIFEST N/A | /e 333 - 7455 Per- 1N ~02
5. Generator's Name and Mailing Address E.”' : T B " (¢ NG Generator's Site (&c’idness (if different than mailing address)
. o . M o g »{v'.;‘fl
¢ RO | ora o ~ylee Lila\S
(G WA TN £ o Ay
Generator's Phone: I Ermweg A 4 1 o
6. Transporter 1 Company-Ndme | i R v i “*.8. EPA ID Number
L ngaenpeatal < e | WA DD e 7013
7. Transporter 2 Company Name U.S. EPA ID Number
8. Designated Facility Name and Site Address ¥ " 1 ’ U.S. EPA ID Number
{ by “iel I
A A / AV
| i / i ]
Facility's Phone: | CC W (G 2 f (\ |
10. Containers 11.Total | 12. Unit
. Waste Shipping N d ipti . '
9. Waste Shipping Name and Description No. e Quantty WiNoL.
1 \
[ rt 4o ! - 1 oA { ~
o F LA f - /) . y
< I 4 - ) /- & '
g { 1 " [ in - f ] S /
5 2.
(C]
3
4.
13. Special Handling Instructions and Additional Information
o AAANL 7 e T 0
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i
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marked and labeled/placarded, and are in all respects in proper condition for transport according to applicable international and national governmental regulations.
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P ’ J 7 / et “/ { ) A
Y _ 1 e/ IANE/AY
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= i i sl D Import to U.S. D Export from U.S. Port of entry/exit: _.
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D Partial Rejection
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17b. Alternate Facility (or Generator) U.S. EPA ID Number

Facility's Phone:

1

D

17c. Signature of Alternate Facility (or Generator) Month  Day Year
18. Designated Facility Owner or Operator: Certification of receipt of materials covered by the manifest except as noted in Item 17a : S
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PRS Group, Inc.

ENTRY LOG FOR NON-HAZARDOUS ITEMS

3003 Taylor Way
Tacoma, WA 98421

Phone: (253)383-4175 Fax: (253)383-4531

prs@prsplant.net

82973

Date: 11/15/2018 Carrier: DH ENVIRO. Vehicle #: 7
Drivers Signature: Plant Employee: KENNY Time: 9:12 AM
% Water: % 0il / Fuel: pH: Flash >140: X
0% 0% N/A Other Flash:
Work % Solids: % Other: Tank # / Area:|Chlor Test NA: X
] Order, 100% 0% YARD Chlor <1000:
Generator| Profile #
BOL,
Manifest . )
enieey "A" & "C" ) Qil/ | Oily
Used Oil| Category UF%tdOI—I %Spl_e_g Water | Solids /| PCS Absorbent Eﬂﬁ_\[s_ Other
Waste L S Mix | Sludge =
PORT OF
TG 6648-B |POT-111418-02 3TOTES| IC
Notes:

* The information contained in this entry log describes your waste as specified in the specific waste profile approved in to the PRS facility.

Please verify the information for accuracy prior to signing.
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November 27, 2017

Paul Fuglevand

DALTON OLMSTED FUGLEVAND
1001 SW Klickitat Way

Suite 200B

Seattle, Washington 98134

SUBJECT: PORT OF TACOMA ARKEMA SHEET PILING CONDITION SURVEY
Dear Paul,

On September 28, 2017, Tinnea & Associates staff
performed a condition survey of the sheet pile wall
installed as an expedited response action at the Port
of Tacoma’s Former Arkema Manufacturing site. The
sheet pile wall was installed in 1990 with a nominal
thickness of 0.315 inches. The condition assessment
consisted of visual observations and ultrasonic
thickness (UT) readings of exposed sections of the
sheet pile wall at two test pits, exposed the day of
testing. The purpose of this testing was to assess the
condition of the sheet piling, make predictions about
its continued functional life, and develop a plan for
future testing.

Two test pits were exposed for testing. Pits were up
to 3.5" in depth with one pit extending from
approximately station 124+70 to 125+50 and the F/gure 1: Typ/ca/ cond/t/on of exposed sheet pl//ng
other extending from approximately 127465 to 127+85. The condition of the piling was good with
superficial rust staining and scattered minor pitting (<0.05") visible on the surface (see Figure 1). At

B / approximately station 124+75,
a 1.1" thick steel plate was
welded to the sheet piling (see
Figure 2). Records indicate
that a hole in the sheet piling
was found and repaired in
2004.

UT spot readings were taken
at several test locations in
each pit — a spot reading is the
average of three readings
within a 1.5" diameter area on
the structure. The purpose of
the spot reading method is to

Figure 3: Typical condition of exposed sheet piling
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minimize the effect of spurious readings which can occur when obtaining UT readings on dirty, corroded,
or otherwise roughened surfaces. Spot readings show full thickness at all locations. Nominal thickness of
the sheet piling was 0.315" with the average UT reading measuring 0.314" and the thinnest spot reading at
0.311". Thickness readings were also obtained on the 1.1" plate with both spot readings showing full
section of the plate remaining. Visually, the plate was in similar condition to the sheet piling with only
superficial rust staining visible. Connections between piling have varying thicknesses throughout, making
UT readings meaningless, and as such, no readings were taken at these locations. Visually, the
connections are in similar condition to the rest of the sheet piling. Often with sheet pile connections,
initial corrosion product will quickly fill any gaps at the connections, acting as a physical barrier,
retarding further corrosion at the joints.

One limitation of the testing performed was that only the top 3.5' of the piling could be tested due to the
depths of the test pits which were limited due to the presence of ground water. In most soils, as depth
increases, dissolved oxygen in the soil tends to decrease. This leads to reduced corrosion rates as depth
increases barring a dramatic shift in soil composition. At this site, the presence of aquifers and fully-
saturated soils at depth is expected to further reduce available oxygen content. Given that all test locations
show full section remaining and that soil corrosivity is unlikely to dramatically increase at increasing
depth where dissolved oxygen levels are reduced, the UT results are most likely representative of the
entire sheet pile wall.

The UT data and visual inspection results indicate that the sheet piling wall is in excellent condition with
negligible corrosion section loss since its installation in 1990. Given that the sheet piling has been in
service since 1990 without significant section loss of the steel, it is reasonable to project that the sheet
piling will remain in good condition for many years. Using average corrosion penetration rates from the
National Institute of Standards and Technology at 4.2 mils/year/surface for soils between 500 and 3,000
ohm-cm, the sheet piling would be expected to last another 38 years before any full-section penetrations
(this assumes that worst-case pitting will occur at exactly the same point on both sides of the piling which
is extremely unlikely).! Using a linear projection of the observed corrosion loss, a full-section pit would
not be expected for over 100 years.

NIST corrosion penetration rates were provided in addition to the linear projection of measured corrosion
loss due to the lack of known history about the structure’s previous protection. It is possible that a
cathodic protection system was installed previously on the sheet piling which would have protected the
structure from corrosion until the cathodic protection anodes were consumed. This would significantly
reduce the corrosion damage to the sheet piling observed and invalidated any projections based on
measured thickness loss. Regardless of the projection used, a functional life of multiple decades is
expected for the sheet piling.

! Schwerdtfeger, W.J., Soil Resistivity as Related to Underground Corrosion and Cathodic Protection, Journal of
Research at the National Bureau of Standards, Vol. 69C, No. 1, January-March 1965.
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If the sheet piling is to remain as a critical long-term asset, Tinnea & Associates recommends periodic
inspection, monitoring, and/or hydraulic testing of the sheet piling to confirm the condition of the wall.
Attached please find data sheets for the inspection. Tinnea & Associates appreciates this opportunity to be
of service to Dalton Olmsted Fuglevand. If you have any questions, please call me at (206) 328-7872 or
email me at rtinnea(@tinnea.net.

Sincerely,
TINNEA & ASSOCIATES, LLC

W -
o mi——

Ryan Tinnea

Project Engineer

NACE CP Specialist #9748
RIT/mjl

encl: thickness data
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Port of Tacoma Tinnea & Associates, LLC
Arkema Site UT Readings

Thickness Data

Thickness (nominal thickness: 0.315")
Site Chainage  Designation 1 p) 3 JA\V/-% Remarks
Pit 1| 124+75 Plate N End 1.104in | 1.096in | 1.101in | 1.100in
Plate S End 1.102in | 1.104in | 1.099in | 1.102in
124+80 Top of Pile 0.315in | 0.315in | 0.314in | 0.315in
18" Below Top | 0.314in | 0.313in | 0.312in | 0.313in
36" Below Top | 0.312in | 0.313in | 0.314in | 0.313in
125+00 Top of Pile 0.315in | 0.313in | 0.312in | 0.313in
18" Below Top | 0.319in | 0.313in | 0.312in | 0.315in
36" Below Top | 0.312in | 0.313in | 0.315in | 0.313in
125+03 Top of Pile 0.314in | 0.315in | 0.316in | 0.315in
18" Below Top | 0.315in | 0.314in [ 0.312in | 0.314in
36" Below Top | 0.315in | 0.314in | 0.314in | 0.314in
125+05 Top of Pile 0.314in | 0.315in | 0.312in | 0.314in
18" Below Top | 0.319in | 0.317in | 0.315in | 0.317in
36" Below Top | 0.315in | 0.312in | 0.315in | 0.314in
125+08 Top of Pile 0.316in | 0.315in | 0.315in | 0.315in
18" Below Top | 0.317in | 0.315in | 0.316in | 0.316in
36" Below Top | 0.315in | 0.315in | 0.316in | 0.315in
Pit 2| 127+65 Top of Pile 0.315in | 0.319in | 0.320in | 0.318in
18" Below Top | 0.310in | 0.312in | 0.312in | 0.311in
36" Below Top | 0.315in | 0.313in | 0.316in | 0.315in
127+68 Top of Pile 0.315in | 0.311in | 0.315in | 0.314in
18" Below Top | 0.316in [ 0.313in [ 0.315in | 0.315in
36" Below Top | 0.313in | 0.312in | 0.314in | 0.313in
127+72 Top of Pile 0.315in | 0.313in | 0.316in | 0.315in
18" Below Top | 0.314in | 0.311in | 0.312in | 0.312in
36" Below Top | 0.314in | 0.314in | 0.314in | 0.314in
127+78 Top of Pile 0.315in | 0.316in | 0.314in | 0.315in
18" Below Top | 0.313in | 0.316in | 0.314in | 0.314in
36" Below Top | 0.312in | 0.320in | 0.314in | 0.315in
127482 Top of Pile 0.313in | 0.317in | 0.313in | 0.314in
18" Below Top | 0.314in | 0.315in | 0.311in | 0.313in
36" Below Top | 0.312in | 0.315in | 0.313in | 0.313in
127+85 Top of Pile 0.315in | 0.311in | 0.312in | 0.313in
18" Below Top | 0.315in | 0.314in | 0.317in | 0.315in
36" Below Top | 0.313in | 0.313in | 0.313in | 0.313in
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