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1.0 INTRODUCTION

Presented in this report are the results of the Remedial Investigation (RI) of selected areas within the Boeing
Commercial Airplanes plant (Everett Plant or the plant) located in Everett, Snohomish County, Washington.
The Everett Plant is situated in the south half of Section 10 and the north half of Section 15, Township 28N,
Range 4E, Willamette Meridian, as shown on Figure 1-1. The plant consists of the North Complex located
north of Highway 526, and the South Complex and BOMARC Business Park located south of Highway 526
(Figure 1-2). The objective of this RI report is to document the scope, pertinent field observations and
measurements, and laboratory analysis and testing results for the RI of selected Solid Waste Management
Units/Areas of Concerns (SWMUs/AQOCs) at the Everett Plant pursuant to the Agreed Order No. DE 96HS-
N274 between The Boeing Company ("Boeing™) and the State of Washington Department of Ecology
("Ecology™), effective date February 12, 1997 as amended on October 22, 1998, July 26, 2004, July 12,
2006, January 24, 2008 and December, 2010 (in progress). The Rl is also intended to satisfy, in part, the
corrective action requirements of the Washington Dangerous Waste Regulations (WAC 173-303-646). This
report presents results of the RI for 16 of 18 SWMUs/AOC:s listed in Attachment 5 of the Agreed Order. In
addition, investigation of 10 of the 11 SWMUs/AOC:s listed in Attachment 6, five SWMUs/AQOC:s listed in
Attachment 7 of the Agreed Order, and SWMUs/AQOCs not included in the order are also addressed in this
report. In 2004, the Agreed Order was amended to include investigation of a new SWMU/AOC,
trichloroethene (TCE) in Esperance Sand aquifer groundwater and Powder Mill Creek (SWMU/AOC No.
180). Revision 4.0 of this draft RI report presents the results of the RI including the data collected from
2003 through June 2010 for the TCE investigation in Powder Mill Gulch. As specified in the Agreed Order,
the RI addressed SWMUs/AOCs where Ecology has determined that investigation was needed. The
SWMUSs/AQOCs investigated and discussed in this report are summarized in Table 1-1.

The results of the RI for two of the 18 Attachment 5 SWMUs/AOCs, Powder Mill Gulch Pond
(SWMU/AOC No. 135) and Japanese Gulch ponds and creek and Boeing Lake (SWMU/AOC No. 103)
were previously presented in a separate RI report originally issued in October 2001, revised in 2006, and is
anticipated to be revised again in 2011. In the 2004 Agreed Order revision, an additional SWMU/AQOC No.
181 (polychlorinated biphenyls [PCBs] in joint compound on the Flightline, within the storm water system,
and Powder Mill Creek and associated wetlands, sediments, and surface water) was specified. This
SWMU/AOC was investigated and the results were incorporated into the 2006 revision of the October 2001
report. The results associated with these SWMUSs/AOCs will not be discussed further in this RI report.

This RI was conducted in general accordance with the requirements specified in: (1) the Agreed Order as
modified, (2) the applicable sections of the Washington Model Toxics Control Act (MTCA), Washington
Administrative Code (WAC) 173-340-350, (3) the Remedial Investigation Work Plan (RIWP) for the 18
Attachment 5 and four Attachment 7 SWMUSs/AQCs, (4) the Interim Action Work Plan (IAWP) for 10
Attachment 6 SWMUS/AOCs and one Attachment 7 SWMU/AOC (No. 090), and multiple subsequent
Supplemental RIWPs and IAWPs for individual SWMUs/AOCs. A total of 39 SWMUs/AOCs were
investigated for the soil and groundwater RI and associated interim actions, and UST assessments.
Groundwater monitoring only was performed at five SWMUs/AOCs. The RIWP and IAWP were prepared
by Dames & Moore (19974, b) for Boeing and were approved by Ecology as revised to address Ecology’s
comments. Additional (supplemental) remedial investigation was conducted based on the results obtained
from implementing the RIWP and IAWP presented in the Draft Remedial Investigation Report for the
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Everett Plant dated August 20, 1999 (Dames & Moore, 1999). The data collected from the supplemental
investigations were incorporated in Revision 2.1 of the Draft Remedial Investigation Report (URS, 2002c).

Additional field investigation of SWMU/AOC No. 180 and downgradient within Powder Mill Gulch was
conducted following the submittal of Revision 2.1 of the draft RI report to Ecology, primarily associated
with continued investigation of TCE in Esperance Sand groundwater and Powder Mill Creek. The scope of
the investigations conducted was described in numerous work plans approved by Ecology (URS 2003a,
20044, b, c, d, e, f, 2005 and Landau, 2005, 2006a,b, 2007a,b,c, 2008a and 2009a,b,c). Deviations from the
work plans were either approved in advance by Ecology, reported in bimonthly status reports to Ecology, or
are documented herein as appropriate.

Additional field investigations or interim actions were performed at SWMU/AOCs No. 100 (including
BOMARC Building 45-70 [No. 11] as well as activities at Former Gun Club Areas A, B, and C), 135, 180,
165, and Building 40-02 (Nos. 003, 005, 149, 169, 170). The scope of the investigations conducted was
described in numerous work plans approved by Ecology (URS, 2006, 2007, 2008a, b, and 2009a,b,c).
Deviations from the work plans were either approved in advance by Ecology, or were reported as they
occurred during the work, approved by Ecology, and then documented in completion or status reports
submitted to Ecology. Data were also generated and reported to Ecology under the Agreed Order as a result
of construction support activities at Building 40-22 and a gasoline release at UST EV-48-1. The results of
the additional field investigations and interim actions are integrated into this Revision 4.0 of the RI, along
with changes based on Ecology’s comments on Revision 3.0 (URS, 2006).

The results of the Supplemental RI were integrated with the results of the original Rl (Dames & Moore,
1999) and the appropriate text sections, tables and figures were revised and incorporated in the 2001 revised
Draft Rl Report (Revision 1.0, URS 2001c). Response to Ecology’s comments on the 2001 Draft RI, the
results of the 2002 Supplemental RI of the Building 40-56 area, and Ecology’s comments on Revision 2.0 of
the Draft Rl (URS, 2002b) were incorporated in Revision 2.1 of the Draft RI. In Revision 3.0 (URS, 2006)
of the draft Rl Report new sections 21.0 and 22.0 were added. Section 21.0 described the results of the
investigation of TCE and other volatile organic compounds (VOCSs) in Esperance Sand groundwater and
surface water in Powder Mill Creek. Section 22.0 presented the results of a soil investigation in the area of a
former pistol range in Powder Mill Gulch. In this Revision 4.0 of the Rl Report, new Section 23.0 presents
the results of soil sampling and analysis associated with the removal of the Building 45-52 Fuel Farm USTs
EV-26 through EV-29 (SWMU NO. 165) and associated upgrades of the fueling system. Section 21.0 was
revised to include the completed Powder Mill Gulch trichloroethylene (TCE) contaminated groundwater
investigation on Boeing property and off Boeing property. In addition, sections of the RI report that include
groundwater monitoring data are updated through the April 2010 quarterly groundwater sampling event.

During the implementation of the Supplemental RI, Dames & Moore was acquired by URS Corporation
(URS). Consequently, URS is used when describing investigations conducted after the formal name change
and the figures and tables in the body of the Rl Report have been revised to reflect the change. In addition,
Landau Associates (Landau) assumed responsibility for completing the investigation of SWMU/AOC No.
180 in August 2005. Therefore, Section 21.0 incorporates the results of Landau’s RI of this SWMU/AQOC
with the prior data obtained by URS. Additional boring logs, chain-of-custody forms, laboratory analytical
reports, and data validation reports from the Supplemental RI are provided in Supplemental Appendices to
the revised Draft Rl Report.
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The RI was of adequate technical quality and detail to determine which SWMUs/AOCs warrant a
Feasibility Study (FS), and to support the evaluation of remedial alternatives in the FS which will be
conducted subsequent to completion and approval of the Rl by Ecology. The FS will also address
specific SWMUs/AOCs where Interim Actions and/or groundwater monitoring were conducted under the
Agreed Order, but which did not warrant additional remedial investigation (Building 40-56 Former
Solvent Recycling Unit No. 067 and EV-153 Former Silkscreen UST No. 068 and Sump No. 071; Building
45-52 Fuel Farm No. 165; and former underground storage tanks (USTs) EV-12 No. 087 and EV-13 No.
107). In addition, Ecology requested that several additional SWMUs/AQCs also be addressed in the FS
(Ecology letter to Boeing dated March 17, 1997 and subsequent correspondence). These were listed in
Attachments 7 and /or 7A of the Agreed Order, or were identified as having a release after initiation of the
RI. These SWMUs/AOCs include: South Fire Pit, No. 068; former UST EV-15, No. 083; Building 40-53
former Mock-up Vapor Degreaser, No. 098; former Building 40-31 Bluestreak Area Vapor Degreaser
No.171, and petroleum hydrocarbons releases at UST EV-48-1 and Building 40-32. The SWMUs/AOCs
that did not require additional investigation are discussed in Sections 2.6 (Building 40-31 Blue Streak
Area Vapor Degreaser), 5.3 (UST EV-48-1), 16.2 (Building 40-56 Former Solvent Recycling Unit and
EV-153 Former Silkscreen UST and Sump), 23.0 (Building 45-52 Fuel Farm), and 25.0 (Building 40-53
Former Mock-up Vapor Degreaser; former diesel fuel UST EV-15; former South Fire Pit; former UST
EV-12 and oil/water separator EV-13, and Building 40-32).

11 LOCATION OF SWMUS/AOCS

The general locations of the Attachment 5, Attachment 6, and Attachment 7 SWMUs/AOCs investigated
and/or with ongoing interim actions within the Everett plant are shown on Figure 1-2. For the purpose of
this report, the SWMUSs/AQOCs investigated (except Boeing Lake, PCBs and constituents other than VOCs
in Powder Mill Gulch, and Japanese Gulch) are grouped into 21 areas based on their locations within the
plant as outlined by report section number in Table 1-1. Many of these areas are identified by the Boeing
building number for the building that the SWMUs/AOCs are located in or adjacent to. Some of these
buildings are free-standing structures, while others are sections of the final assembly building (Figure 1-2).
Buildings located in the North Complex are identified by a building number starting with 40 (e.g., Building
40-56), whereas buildings on the South Complex have a number starting with 45 (e.g., Building 45-01).
Fourteen of the 21 areas are located in the North Complex, five are located on the South Complex, one
(BOMARC) is located adjacent to the South Complex, and one (Esperance Sand) underlies both complexes.

1.2 HYDROGEOLOGIC SETTING
1.2.1 Regional Groundwater Occurrence and Flow

Localized groundwater within the region has been identified within fill overlying dense glacial till (Vashon
till) and within lenses of coarse-grained deposits within the Vashon till. The uppermost regional aquifer
occurs within the Esperance Sand. Groundwater occurs in this aquifer at a depth of approximately 200 feet
below ground surface (bgs) in the vicinity of the Everett Plant. Within Powder Mill Gulch, uppermost
groundwater occurs at the ground surface at gaining reaches of the creek and as deep as 40 feet bgs in the
headwater portion of the gulch and away from the creek. Each of these groundwater occurrences is
described in further detail below.
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1.2.1.1 Perched Groundwater

The Vashon till is relatively impermeable and has little or no water-bearing capacity (Newcomb, 1952).
Some perched water occurs locally at the boundary between the surficial fill soils and the surface of the less-
permeable till (E&E Services/Sweet-Edwards/EMCON, 1991). The location and elevation of perched water
is variable within the till and cannot be determined without specific subsurface investigations. However,
perched groundwater is often found in less dense surficial layers, including fill and alluvium, or within
lenses of coarse-grained deposits in the till. Perched water levels within fill, alluvium and the till are
dependent on local recharge of surficial runoff from precipitation, and vary seasonally. The flow of perched
groundwater to wells is typically very limited; wells completed in these perched zones are adequate only for
small domestic supplies and often go dry in the summer months (Newcomb, 1952). Most on-site
groundwater monitoring wells in the upland area of the Everett Plant are screened within the perched
groundwater within fill materials overlying glacial till and yield groundwater year round.

The flow direction of perched groundwater is primarily controlled by gravity and generally follows local
topography. Local stratigraphic discontinuities such as lenses, or man-made features such as cut-and-fill
areas or utility trenches, may collect and retain surface recharge and influence perched groundwater flow.
These perched layers are hydraulically separated from the regional groundwater occurring within the
underlying Esperance Sand by the thick sequence of Vashon till. Some perched groundwater zones are
intercepted by depressions or drainages incised in the till surface, and thus provide a limited amount of
storage or recharge to surface waters. The hydraulic conductivity of the till is low, and has been estimated
to be between 5.9 x 10° to 8.7 x 10" centimeters/second (cm/s) or 0.017 to 0.0025 ft/day (CH2M Hill,
1991). Laboratory testing of discrete till soil samples from the Everett Plant suggests higher (10* to 10°®
cm/s) hydraulic conductivity values. The test results are presented in subsequent sections of this report and
are summarized in Appendix S.

1.2.1.2 Regional Groundwater

The uppermost regional groundwater occurs in the Esperance Sand. Water-table, or unconfined, conditions
exist in most places in the vicinity of the plant. However, this groundwater may be confined locally beneath
the overlying till in other locations within the region. Recharge is primarily controlled by infiltration of
precipitation through the overlying till. The plant is considered to be an area of low surficial recharge to the
Esperance Sand Aquifer (E&E Services/Sweet-Edwards/EMCON). Only 2 to 3 inches of the approximately
37 inches of average annual precipitation received by the area ultimately recharges the Esperance Sand
(CH2M Hill, 1991). Because of this, groundwater levels in the Esperance Sand often display a ‘lag’ from
seasonal precipitation, and are sensitive to periods of low precipitation (Newcomb, 1952). Groundwater in
the Esperance Sand discharges laterally to tributary drainages to Possession Sound or the Snohomish River
bordering the Intercity Plateau and seeps downward to recharge the underlying glacial deposits.

The regional groundwater flow within the Esperance Sand is northwest toward Possession Sound (Figure 1-
3). The groundwater surface within the sand has an average gradient of about 25 feet/mile (0.0047).
However, the gradient steepens to upwards of 50 feet/mile (0.009) or more near points of discharge, such as
the banks of Possession Sound and Puget Sound (Newcomb, 1952; E&E Services/Sweet-Edwards/EMCON,
1991) and incised drainages such as Powder Mill Gulch. The Esperance Sand overlies low-permeability
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glaciolacustrine sediments, which restrict downward flow of water below the sand. A line of springs and
seeps can typically be observed in sea cliffs and walls of drainage channels where the base of the sand is
exposed on top of fine-grained sediments. This usually occurs at an elevation of about 100 feet MSL.
Discharge from these springs/seeps is also a source of local recharge to streams and drainages. The
hydraulic conductivity of the Esperance Sand is typically on the order of 102 to 10™ cm/sec (28 to 285
ft/day) (CH2M Hill, 1991; U.S. Geological Survey, 1997). Aquifer performance testing conducted as part
of this RI indicates that the horizontal hydraulic conductivity of the Esperance Sand in the Powder Mill
Gulch area is 4.0 - 38 ft/day (Section 21.4.3).

1.2.2 Regional Groundwater Quality

Regional groundwater quality data indicate that groundwater of the Esperance Sand aquifer is good quality.
It is typically low in dissolved solids and soft to moderately hard (Newcomb, 1952 and U.S. Geological
Survey, 1984, 1997). Dissolved iron concentrations are present in some areas. High iron concentrations can
give an objectionable taste to drinking water, can stain fixtures and laundry, but do not constitute a health
issue.

The perched groundwater occurring in the fill and upper Vashon till is discontinuous and susceptible to local
surface processes and impacts. Data on quality of perched groundwater in the region has limited, if any,
bearing on the quality of perched groundwater beneath the plant. In some areas of the region, water quality
in the perched groundwater has been affected by such influences as underground storage tanks (petroleum
hydrocarbons), surface drainage, and industrial processes. As discussed above, the perched groundwater is
typically separated from the regional Esperance Sand aquifer by the low permeability of the overlying
Vashon till.

1.2.3 Site Geology

The geologic units which directly underlie the plant are a combination of natural and fill soils. Prior to
construction of the Everett Plant at the site, the geologic materials exposed at the surface consisted primarily
of weathered Vashon till. Alluvial and swamp (peat) deposits were present in the former drainages and
depressions. Plant development has included cutting and filling of drainages and depressions in the original
topography for the construction of buildings, vehicle roadways, parking areas, and aircraft access areas.
Cut-and-fill areas of the plant are shown on Figure 1-4.

In general, fill at the Everett Plant is less than 15 feet thick and is underlain by dense glacial deposits of the
Vashon till. Most geological/environmental borings drilled prior to this RI at the plant are 60 feet or less in
depth and completed in the till. In the deepest boring completed in the north-central portion of the plant
near Building 40-56 (Dames & Moore, 1994), the till extended to a depth of approximately 85 feet below
ground surface (bgs) (elevation 545 to 550 feet NGCVD29) before encountering Esperance Sand. Deep
geotechnical borings in other areas of the north portion of the plant (e.g., in Building 40-22) encountered up
to 90 feet of till bgs.

A test well drilled in 1938 at Paine Field (28N/04E-22B1), located approximately 1.1 miles south of the
southern boundary of the Everett Plant (Figure 1-5), encountered approximately 180 feet of till (approximate
elevation 580 feet MSL) as shown on Figure 1-7 (Newcomb, 1952). This test well penetrated 130 feet of
Esperance Sand (Figure 1-7) before encountering underlying fine-grained deposits (Newcomb, 1952). Prior
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to the RI, Esperance Sand was encountered in monitoring well boring EGWO040 and several geotechnical
borings previously completed in the uplands portion at the plant. The Esperance Sand encountered during
drilling of EGWO040 at Building 40-56 consists of brown silty fine to coarse sand with some gravel. During
the RI, four additional monitoring wells located on the uplands were installed in the Esperance Sand (see
Sections 6.5 and 14.0). This unit extends to a depth of at least 222 feet bgs (elevation 543 feet MSL), the
maximum depth of drilling performed to date on the uplands potion of the site. Esperance Sand also
underlies the portion of Powder Mill Gulch on Boeing property (see Section 21.0), and is exposed locally on
the slopes of the gulch and along the banks of Powder Mill Creek.

1.2.4 Groundwater Occurrence

Based on numerous previous geotechnical and environmental subsurface investigations at the Everett Plant,
groundwater occurs beneath the plant in three ways: (1) as discontinuous zones of perched water within fill
and weathered till overlying the dense glacial till, (2) discontinuous perched zones within the till, and (3)
unconfined groundwater within the Esperance Sand.

The perched groundwater level within the fill and weathered till is generally less than 20 feet bgs. The flow
direction of water through the fill/weathered till is primarily controlled by gravity and typically follows local
topography. However, local variations in stratigraphic conditions and man-made features such as cut-and-
fill areas or utility trenches may influence perched groundwater flow. The various perched groundwater
zones detected at the site are hydraulically isolated from each other. These perched zones are also
hydraulically isolated from the regional groundwater occurring within the underlying Esperance Sand by the
thick sequence of dense glacial till which is present beneath the plant. However, the FS will further evaluate
the migration of contaminants from the upper contaminated zones to the Esperance Sand Aquifer through
the determination of soil cleanup levels protective of groundwater cleanup levels.

The glacial till is relatively impermeable and generally does not contain groundwater. Local lenses of sand
and gravel within the till encountered in a few previous geotechnical borings contained perched
groundwater. Regionally, there are local areas where there is sufficient groundwater in the till to supply
single domestic wells.

Groundwater within the Esperance Sand is unconfined, with the upper portion of the sand typically
unsaturated. Unconfined groundwater within the Esperance Sand occurs at a depth of approximately 215 to
200 feet bgs (approximately 345 to 340 feet NGVD29) from south to north beneath the upland portion of the
site, based on water levels from five onsite monitoring wells. Groundwater was encountered at a similar
elevation in the Paine Field test well (Newcomb, 1952), as well as in four wells completed during this RI.
Previous regional groundwater elevation maps (Newcomb, 1952; E&E Services/Sweet-Edwards/EMCON,
1991; U.S. Geological Survey, 1997) indicate the regional flow direction beneath the Everett Plant is to the
northwest towards Possession Sound. Within Powder Mill Gulch, Esperance Sand groundwater occurs at
depths ranging from approximately 45 to 50 feet bgs near the southern portion of the stormwater detention
basin and perennial groundwater discharge to the creek occurs near PMG SW-108 (approximately 290 ft
downstream of the detention basin spillway). At this location the low-permeability glaciolacustrine unit
underlying the Esperance Sand aquifer daylights and the Esperance Sand groundwater is intercepted by the
Powder Mill Creek bed, resulting in perennial flow within the creek.
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13 REMEDIAL INVESTIGATION

The RI at each of the areas listed in Table 1-1, except for the Esperance Sand, principally consisted of
sampling and laboratory analysis of subsurface soils. The Esperance Sand hydrogeology was investigated
by installing an additional four groundwater monitoring wells into this unit on the upland portion of the
Everett Plant as well as numerous monitoring wells installed in Powder Mill Gulch on and off Boeing
property. Groundwater samples were collected and analyzed from these wells. Physical testing of soils and
installation of shallow (less than 30 feet bgs) groundwater monitoring wells were implemented, if
appropriate, per the rationale specified in Section 3.0 of the RIWP. Groundwater samples were collected
and analyzed if monitoring wells were installed.

The RI for Boeing Lake and Japanese Gulch and Powder Mill Gulch included sampling and analysis of
sediments and surface water in these areas, and accumulated solids in stormwater detention basins and
selected catch basins and oil/water separators of the storm sewer system. The surface water and sediment
investigation will be submitted in a separate RI report subsequent to this soil and groundwater Rl Report.

Sampling and analysis of soil, surface water, accumulated solids, and groundwater was conducted in general
accordance with the Sampling and Analysis Plans (SAPs) included as Appendix A of the RIWP and
Appendix B of the IAWP, as appropriate. The SAPs meet the applicable requirements specified in WAC
173-340-820. Appendix D of the RIWP is the SAP used for sampling and analysis of sediments in Boeing
Lake, Powder Mill Creek, and Japanese Gulch Creek. This sediment SAP (SSAP) meets the applicable
requirements of Ecology's "Sediment Sampling and Analysis Plan Appendix" (Ecology, 1995) and other
guidance as outlined in Appendix D of the RIWP.

The hollow stem auger drilling (HSA) method was the principal method used because it results in less
disturbance to the soils being drilled and easier identification of zones of perched groundwater relative to
other methods. Soil and shallow groundwater samples were collected with hydraulic driven probes (e.g.,
Geoprobe™ or StrataProbe™) in areas underlain by fill or weathered glacial till soils. Borings in areas
inaccessible to truck mounted or portable HSA drilling or hydraulic equipment were completed using a
hand-auger or electric hammer-driven probes. In areas where these methods could not adequately penetrate
the soils to the necessary depths, a portable rotary HSA drill (Salisbury & Associates, Inc. (SAI) modified
Winkie drill) was used to obtain soil samples. This method required use of water to facilitate removal of
cuttings. Deep borings in dense glacial till for installation of groundwater monitoring wells in the Esperance
Sand were completed using a truck-mounted air rotary or sonic drill. Sonic and HSA drill rigs were used to
install monitoring wells in the Esperance Sand in Powder Mill Gulch.

The "focused sampling"” approach (Ecology, 1995) was used to determine the planned soil boring locations
and planned depth of discrete subsurface soil samples for the RI of all the SWMUs/AOCs except the
Concrete Slurry Pit (SWMU/AOC No. 172). Because of the nature of the known release in this area and the
available analytical data, a systematic approach was used to locate the trenches excavated and composite
soil samples collected from discrete depths in each trench. The systematic approach was also used to collect
soil samples from borings and test pits to delineate the area and depth of planned excavation for the Former
Gun Club Area A IA and for post-excavation samples for this IA and the soil removal 1A on the BOMARC
Building 45-70 property.
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Soil samples were collected for visual examination and classification, chemical analysis, and physical
testing. Soil samples collected during HSA or rotary drilling were collected with a Dames & Moore U-Type
or similar split-barrel sampler equipped with a minimum of three 3-inch-long, clean stainless steel sample
rings. These samplers are designed to retrieve undisturbed samples of unconsolidated or semi-consolidated
soils. Previous experience gained from drilling at the Everett Plant indicates that due to the very dense
nature of the unweathered glacial till soils at the site, a heavy duty sampler such as the Dames & Moore U-
Type is the most effective method to obtain relatively undisturbed samples. During drilling with the
Salisbury drill rig, soil samples were collected using the smaller, 2-inch-diameter Standard Penetration Test
(SPT) split-barrel sampler. Soil samples obtained using the hydraulic or hammer-driven sampling probes
(e.g., Geoprobe™ or StrataProbe™) were collected using small (1 to 2-inch) diameter split-barrel samplers.
Disturbed soil samples collected using an SPT sampler, split-barrel sampler, or hand auger were placed
directly into laboratory prepared glass sample jars equipped with Teflon lined lids. Soil samples collected
during sonic drilling were extruded into plastic sample core bags. A clean stainless steel spoon or knife was
used to extract and transfer the soil from the samplers to the sample jars.

Soil samples for chemical analysis and/or physical testing were visually examined for evidence of
dangerous constituents and classified in accordance with the Unified Soil Classification System (ASTM D
2487-93). All soil samples were field screened for organic vapors with a PID (typically a MiniRae or
Thermo Environmental Systems OVM 580 equipped with a 10.6 eV lamp). Soil samples from areas where
acids or bases were used or stored in a SWMU/AOC were field screened for pH.

The principal deviations to the planned scope of the RI were revised locations or depths of borings pre-
approved by Ecology. In some areas, a planned boring could not be completed or was moved due to access
restrictions or the presence of subsurface utilities or concrete structures. These deviations are noted in the
specific section for the area where the deviation occurred. Other deviations include terminating a boring at a
shallower than planned depth due to drilling refusal and inability to recover a sufficient soil sample at a
planned sampling depth. These deviations are noted on the soil borings logs in Appendices Al through Q1,
T1 and U1 to this report.

Deviations from planned laboratory analyses due to laboratory or field personnel errors in documentation or
exceedance of holding times have been detailed in bimonthly status reports to Ecology and are noted on the
data validation and laboratory reports in Appendices A2 through Q2, T2 and U2, A3 through Q3, T3 and U3
respectively. Consequently, these deviations are not specified in this report unless it has a significant impact
on the results and conclusions. Laboratory reports and associated data review reports for Rl data collected
from Powder Mill Gulch from 2003 through 2010, groundwater monitoring, and additional investigations
and interim actions since Revision 3.0 of the RI have been provided in previous reports and data submittals
to Ecology and are not appended to this revision of the draft RI report.

The amount of physical testing was less than planned. Samples were selected for physical testing after
laboratory testing for chemical constituents was completed. The remaining samples were visually inspected
to assess whether or not these were undisturbed and suitable for physical testing. Because of the dense
nature of the glacial till soils underlying the site, it is difficult to obtain undisturbed samples. Consequently,
the amount of suitable samples was insufficient to perform the number of tests specified in the RIWP.
However, sufficient testing was conducted to characterize the nature of the soils beneath much of the site.
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The physical testing laboratory reports are presented in Appendix S and briefly discussed in the sections of
this report that correspond to the areas where the samples were collected.

14 INTERIM ACTIONS

In addition to the RI, on-going interim actions are being implemented pursuant to the Agreed Order and the
IAWP. Interim actions have also been completed, or are on-going, since Revision 3.0 of the RI pursuant to
amendments to the Agreed Order. Interim actions include:

1. Maintenance and operation of four pumps used for dewatering perched groundwater in fill adjacent
to underground utilities and underground storage tanks (USTs) since 1997. The four dewatering
pumps are located near Building 40-56 (two pumps at EGW043 and EGWO044), the oil/water
separator near Building 40-11 (EGWO046), and at the Fuel Farm near Building 45-52 (until
EGWO045 was removed in conjunction with the UST removal interim action in 2008).

2. Semiannual and quarterly groundwater monitoring of the existing monitoring wells at the Everett
Plant and offsite in Powder Mill Gulch (1997-2010),

3. Removal of light non-aqueous phase liquid (LNAPL) and dense non-aqueous phase liquid
(DNAPL) when at least 2.5 inches (0.2 foot) of LNAPL or DNAPL has accumulated in a well
(1997-2010).

4. Removal of former UST EV-43-1 and soil containing silkscreen solvent constituents south of
Building 40-56 (1997)

5. Source area treatment of TCE in groundwater in PMG by in-situ Electric Resistance Heating and
bioremediation (2006-2010)

6. Excavation and disposal of soil containing elevated concentrations of lead, arsenic, or PAHSs, at
Area A of the Former Gun Club (SWMU/AOC 100) and the northwest parking lot at BOMARC
Building 45-70 (2008).

7. Excavation and disposal of soil containing petroleum hydrocarbons from within the Building 45-52
Fuel Farm UST basin (SWMU/AOC 165) during removal of four USTs and removal of one
dewatering well (see 1. above) (2007-2008).

Table 1-2 lists areas with Interim Actions SWMUs/AOCs where groundwater monitoring was implemented.
These areas are located as shown on Figure 1-2. LNAPL is present intermittently in three wells near
Building 40-24 and three wells near Building 40-56. More detailed descriptions of the interim actions are
presented in the IAWPSs and completion reports prepared for each IA.

15 REGULATORY LEVELS AND BACKGROUND CONCENTRATIONS

MTCA establishes procedures for developing cleanup levels at sites where releases of hazardous substances
pose a potential threat to human health or the environment. In order to assess whether the concentrations of
dangerous constituents detected in soils and groundwater at the Everett Plant (site) may be potentially
significant, the analytical results are compared to current applicable MTCA Method A and B cleanup levels.
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These cleanup levels are used as screening levels for comparative purposes only to determine when the RI
of a SWMU/AOC is complete and which SWMUs/AOCs will be further evaluated during the FS. The
actual cleanup levels used for cleanup actions at the Everett Plant will be discussed with Ecology based on
the results of this RI and the subsequent FS.

MTCA Method A involves comparing measured concentrations of a detected compound to a prescribed
cleanup level specified in tables (Ecology, 1996a, 2001a, 2007). Method A cleanup levels are established
for a limited number of common hazardous substances and are intended for use at sites undergoing routine
cleanup actions or for sites with a limited number of indicator hazardous substances, all of which must be
listed in the Method A tables.

MTCA Method B cleanup levels are commonly used for sites with multiple hazardous substances including
substances not listed under Method A. Method B cleanup levels for individual compounds are developed
using applicable state and federal laws or algorithms as specified in WAC-173-340-720 through 173-340-
750 (Ecology 1996a, 2001a, 2007). As described in WAC 173-340-705, Method B cleanup levels must be
as stringent as concentrations established under applicable state and federal laws and concentrations
protective of aquatic and terrestrial ecological receptors. For hazardous substances for which sufficiently
protective health-based criteria have not been established, procedures for determining concentrations
protective of human health are specified: for individual potentially carcinogenic substances, cleanup levels
are based on the upper bound of the estimated excess lifetime cancer risk of one in one million (1.0E-06);
for individual non-carcinogenic substances, cleanup levels are set at concentrations that are expected to
result in no acute or chronic toxic effects to human health. Ecology has calculated Method B cleanup levels
using the formulas specified in MTCA, the most recent available reference doses and carcinogenic potency
factors, and standard exposure parameters established by Ecology

(https://fortress.wa.gov/ecy/clarc/ CLARCHome.aspx). In addition, revised parameters for calculating
Method B and C cleanup levels for Total Petroleum Hydrocarbon (TPH) mixtures were published by
Ecology in January 2006 (https://fortress.wa.gov/ecy/clarc/FocusSheets/tph%20guidance.pdf). In
accordance with MTCA [WAC-173-340-705 (6)], soil screening levels for selected metals with calculated
MTCA Method B cleanup levels that are less than natural background conditions (i.e. arsenic) were adjusted
upward to natural background levels, based on published regional (Ecology, 1994) background soil
concentrations.

The RI data collection started in 1997 and has continued into 2010. Applicable screening levels specified in
the RIWP and IAWP were based on the 1996 MTCA cleanup levels. MTCA was revised in 2001 and 2007
and the latest modifications took effect November 2007. Modifications since 1996 included revised MTCA
Method A cleanup levels, additional methods to calculate site-specific TPH cleanup levels, and a revised
method for comparing PAH concentrations to cleanup levels (Ecology, 2007). Ecology updated the
published Method B cleanup levels in November 2001 (Ecology, 2001b). Initially, the 2001 values were
not incorporated as screening levels in revised versions of the 1999 draft Rl Report completed in 2001 and
2002 (Revision 2.0 and 2.1, respectively) because minimal additional data had been collected and it was
assumed that the RI would be complete in 2002. MTCA Method B cleanup levels are now continuously
updated in Ecology’s CLARC database, with the latest values available through Ecology’s website
(https://fortress.wa.gov/ecy/clarc/ CLARCHome.aspx).
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References to the 1996 MTCA cleanup levels have been removed from text and data and are screened
against the current, applicable MTCA Method A and Method B cleanup levels. However, the 1996
screening levels are maintained in data tables where data was collected and the Rl was completed prior to
2001 so that the sequence of decisions made during the course of the RI will be understood; specifically,
those areas where a determination was previously made by Ecology that additional data collection or action
was not required because the 1996 screening levels were not exceeded. The MTCA cleanup levels and
methods, as updated on the current version of CLARC, will be used, as appropriate, during the FS and
discussion of final cleanup standards between Ecology and Boeing.

For the majority of data collected during the RI (prior to 2001), concentrations of dangerous constituents in
groundwater were originally compared to screening levels based on applicable MTCA Method A and/or B
groundwater cleanup levels established at the time the RI was initiated in 1997. Protection of surface water
quality standards was also an applicable groundwater cleanup standard at that time. Soil concentrations
were originally compared to screening levels based on the applicable Method A or B cleanup levels in 1997
as indicated below:

. Method B cleanup level for direct contact with soil is the primary level for constituents
listed in Ecology’s CLARC Il update (Ecology, 1996b)

° Method B soil cleanup level based on 100 times (100x) the Method B groundwater cleanup
level is the secondary level and is based on protection of groundwater (Ecology, 1996b)

. MTCA Method A soil cleanup levels of 100 mg/kg and 200 mg/kg, respectively, for TPH
concentrations in the gasoline range (TPH-G), diesel range (TPH-D), and oil range (TPH-
0)

o MTCA Method A soil cleanup levels for lead at residential and industrial sites because

there are no Method B levels established for direct contact to soil containing lead.

° Regional (Puget Sound) background soil concentrations for arsenic (7.30 mg/kg) and nickel
(47.8 mg/kg) because these concentrations are greater than the 1996 Method B 100x
groundwater (nickel and arsenic) and Method B direct contact (arsenic) cleanup levels. The
Puget Sound concentrations are the 90th percentile values published by Ecology (1994).

The RI report was revised in 2006 and 2007 (Revisions 3.0 and 3.1) to address Ecology’s comments on
Revisions 2.0 and 2.1 of the RI report, to incorporate subsequent RI and monitoring data collected, and to
use the current applicable MTCA cleanup levels as screening levels. The schedule for completion of this RI
report was extended to 2010 to include these revisions and to complete interim actions and remedial
investigations of chlorinated solvent constituents in Powder Mill Creek and the Esperance Sand aquifer.

In Revision 4.0 of the draft RI report, the RI data are compared to screening levels consisting of currently
applicable MTCA cleanup levels (WAC 173-340-700, Ecology 2007). Depending on the constituent, the
soil screening levels consist of the lowest of either the current MTCA Method A soil cleanup level (WAC
173-340-900) for unrestricted land uses or the MTCA Method B cleanup level developed using information
published in the on-line CLARC database (https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx). RI soil
data for metals are also compared to regional natural background concentrations, and instances where the
background concentrations are greater than the MTCA cleanup levels are noted in the text. Concentrations
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of dangerous constituents in groundwater and surface water are compared to the current, applicable MTCA
Method A and/or B groundwater and surface water cleanup levels or concentrations established under
applicable Federal, State, or local laws. Concentrations of chemical constituents in soil are compared to the
applicable Method A or B cleanup levels as indicated below and as summarized in Table 1-3:

. MTCA Method B soil cleanup levels for direct contact with soil per WAC 173-340-740, as
applicable for each SWMU/AQC, are the primary level for constituents listed in Ecology’s
CLARC (https://fortress.wa.gov/ecy/clarc/ CLARCHome.aspx) as of June 2010.

. MTCA Method A unrestricted soil cleanup levels of 30 mg/kg (if benzene present) or 100
mg/kg (benzene not present) for gasoline range (TPH-G) and 2,000 mg/kg for diesel range
(TPH-D) and oil range (TPH-O) are used to assess TPH concentrations.

. MTCA Method A soil cleanup level for lead (250 mg/kg) for unrestricted land uses because
there are no Method B levels established for direct contact to soil containing lead. The
Method A industrial site cleanup level for lead (1,000 mg/kg) is also included for reference
only and is not used to determine if a SWMU/AOC is exempt for the FS process.

. Soil cleanup levels protective of groundwater calculated in accordance with WAC 173-340-
747 and using the default parameters supplied by Ecology in the CLARC database. Table
1-3 summarizes the soil cleanup levels protective of groundwater calculated using both
MTCA Method A and MTCA Method B groundwater cleanup levels as the target
groundwater cleanup level. For soil cleanup levels notated in the Method A table (MTCA
Table 740-1) as protective of groundwater, Table 1-3 restates the MTCA Table 740-1 soil
cleanup level in the Method A “protection of groundwater” column.

. Regional (Puget Sound) background soil concentration for arsenic (7.30 mg/kg) and
chromium (48.2 mg/kg) because these concentrations are greater than the MTCA Method B
direct contact cleanup level for arsenic and the MTCA Method A soil cleanup level for
hexavalent chromium. The Puget Sound concentration is the 90th percentile value
published by Ecology (1994).

The November 2007 revision to MTCA required that, when any cPAH compound is detected in soil or
groundwater, the total concentration of the cPAH compounds (benzo[a]pyrene, indeno[1,2,3-cd]pyrene,
dibenzo[a,h]anthracene, chrysene, benzo[k]fluoranthene, benzo[b]fluoranthene, and benzo[a]anthracene) be
compared to the Method A and B cleanup levels using the Toxicity Equivalency Factor methodology of
WAC 173-340-708(8). This revised approach for screening cPAH compounds has been integrated into the
text and tables of this Revision 4.0 of the RI.

In addition to screening analytical data against the cleanup levels listed above, each SWMU/AOC was
evaluated against Ecology’s Draft Guidance for Evaluating Soil Vapor Intrusion in Washington State:
Investigation and Remedial Action, Publication No. 09-09-047, dated October 2009. The Preliminary
Assessment and Tier | Assessment steps described in this guidance were applied to each SWMU/AQOC,
except that the collection of subslab or soil vapor data included under the Tier 1 Assessment was applied
only at Building 40-02 and BOMARC Building 45-70. Applicable MTCA indoor air cleanup levels were
used as screening levels for indoor air samples and the applicable Ecology (2009) draft soil gas screening
levels for potential vapor intrusion were used for sub-slab soil gas samples collected in Building 40-02.
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Assessment of all exposure pathways and receptors was conducted or assumed in the selection of the RI
screening levels based on unrestricted Method A or Method B media cleanup levels. Additional
assessment (if needed) of all exposure pathways and receptors required under MTCA, including (for
example) terrestrial ecological receptors, the soil to groundwater pathway, and the vapor intrusion pathway
will be evaluated in the FS and will be included in final cleanup levels established in the cleanup action plan
(CAP), as appropriate. The terrestrial ecological evaluation can be ended at the screening level for nearly all
of the SWMUSs/AOC:s at the facility using the procedure under WAC 173-340-7492(2)(a)(ii) because most
of the SWMUs/AOC:s are not within 500 feet of undeveloped land, and are located on the industrial portion
of the property. Further terrestrial ecological evaluation is warranted under the FS for SWMU 100 — Former
Gun Club, Powder Mill Gulch (including the Former Pistol Range) and wetland 3A adjacent to the
BOMARC Building 45-70 property. These SWMUs are located on undeveloped land at the periphery of
the facility. This further terrestrial ecological evaluation will be part of the determination of final cleanup
standards in the CAP for these SWMUSs.

The FS will be based on SWMUSs/AOCs that exceed the screening criteria based on the applicable MTCA
cleanup levels available at the time of final printing of this RI. Boeing may propose cleanup levels for the
various constituents, environmental media, and exposure pathways at the Everett Plant during the FS
process. Ecology will establish the site cleanup levels in the Ecology draft cleanup action plan.

1.6 RI REPORT ORGANIZATION

The RI briefly describes the pertinent available information regarding each SWMU/AOC, including
physical descriptions and dangerous constituents used in the operations at each SWMU/AOC. More
detailed information on these items, such as the hydrologic and geologic setting of the Everett Plant, the
subsurface soils, occurrence and quality of shallow groundwater, and other pertinent information regarding
each area are presented in the RIWP and IAWP. The planned scope of investigation, including general field
methods and laboratory tests and analyses, are presented for each SWMU/AOC in the RIWP, IAWP, and
associated appendices. Sections 2.0 through 23.0 of this RI report present a summary of the RI and results
of analyses for each SWMU/AOC area investigated at the plant as outlined in Table 1-1. The RI for
Attachment 5 and Attachment 6 SWMUs/AQOCs in the same geographic areas are addressed in the same
section of the RI report. Section 24.0 provides information on air, land use, natural resources and ecology in
the vicinity of the plant as required by WAC 173-340-350 and required by Section VI of the Agreed Order.
Section 25.0 discusses additional areas to be included in the FS that were investigated prior to the RI.
Summary and conclusions are presented in Section 26.0.

1.7 CHEMICAL QUALITY ASSURANCE

Chemical analysis of samples were performed by Analytical Resources, Inc. (ARI) of Seattle, Washington,
except for a limited number of analyses performed by Sound Analytical Services, Inc. of Tacoma,
Washington, under subcontract to ARI, field analyses performed by a mobile laboratory during the Powder
Mill Gulch groundwater investigation and BOMARC Building 45-70 investigation, and air sample analyses
performed by either Libby Environmental Laboratories in Lacey, Washington, or Air Toxics, Inc. of
Folsom, California. These laboratories are accredited by Ecology for all the chemical analyses performed
by each laboratory for analysis where accreditation is available. In addition, Air Toxics is a specialty
laboratory certified by the National Environmental Laboratory Accreditation Conference (NELAC).
NELAC is an association of the USEPA, State, and other Federal agencies formed to establish and promote
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mutually acceptable performance standards for the inspection and operation of environmental laboratories.
NELAC standards include specifications contained in ISO/IEC 17025 by the International Organization for
Standardization. The analytical methods used are in accordance with those specified in the IAWP and
RIWP. EPA methods were used for volatile organic compounds (VOCs) (EPA 8260, 8260 SIM, and TO-
15), non-halogenated semi-volatile organic compounds (SVOCs) (EPA 8015 modified), phenols (EPA
8270), polynuclear aromatic hydrocarbons (PAHs) (EPA 8270 SIM), volatile aromatic compounds (EPA
8020), and metals (EPA 6000/7000 series). Ecology’s Northwest methods were used for analyses for total
petroleum hydrocarbons (TPH) as diesel and Jet A (NWTPH-Dx), gasoline (NWTPH-Gx), and oil
(NWTPH-Dx extended).

A summary of analytical results reported above the method reporting limit for each area are presented in
tables in the appropriate sections of the report. Laboratory reports for each area are presented in Appendices
A3 through Q3, T3, U3, and V. Laboratory reports with data collected as part of interim actions
(groundwater monitoring, PMG groundwater treatment, and soil excavation actions) and during additional
investigations such as the 2003-2010 TCE groundwater investigation in Powder Mill Gulch have been
provided in quarterly or interim submittals following completion of supplemental investigations,
groundwater sampling, or interim actions. The laboratory analytical data was validated in accordance with
the Quality Assurance Project Plan (QAPP) presented in Appendix B of the RIWP and subsequent revisions
to the QAPP. Trip blanks and field rinsate (decontamination) blanks were analyzed per the QAPP in
addition to the standard laboratory quality control samples (e.g., duplicate analysis, matrix spike, surrogates,
etc.). These data were used to assess the laboratory data and add appropriate qualifiers to data. These
qualifiers include flagging compounds reported as detected above the reporting limits as undetected where
the compounds are due to laboratory contamination. In addition, some values were qualified as an estimated
value, principally due to analyses being performed after the applicable holding time for the method. These
are shown on the summary data tables and discussed in the data validation reports/memoranda where
appropriate.
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TABLE 1-1

SUMMARY OF REMEDIAL INVESTIGATION SWMUs/AOCs

RI Report Agreed [SWMU/AOC Location SWMU/AOC Name
Section Order No.
Attachment
5,6%or7"
Areas
2.0 1 No. 051 |Building 40-31 Bluestreak containment trench
No. 070 |Building 40-31 EV-153, Former underground clarifying single wall steel tank
No. 134  |Building 40-31 Plating waste storage containers
No. 150  |Building 40-31 Zyglo penetrant concrete sump
No. 156  |Building 40-31 EV-115, 116, 117 Bluestreak sumps
No, 171  |Building 40-31 Former Bluestreak rea vapor degreaser
3.0 2 No. 054  |Building 40-51 Former wastewater AST
No. 065 |Building 40-51 Former paint stripping tankline
No. 151 |Building 40-51 Sumps and trenches; EV-119 through 123, EV-112 through 114
T7** No. 069 |Building 40-51 Former traveling paint booth
No. 090 |Building 40-51 EV-11; Former waste MEK UST
4.0 3 No. 093  |Building 45-01 Former MEK and toluene USTs EV-18, 19, 20, 54
No. 142  |Building 45-01 EV-136, wastewater sump and flume
5.0 4 No. 097 |Building 40-11 Former facility degreaser
4* No. 112  |Building 40-11 EV-51 Auto steam cleaning area oil/water separator
NA Building 40-11 EV-48-1, gasoline UST
6.0 6 No. 121  |Building 40-02 EV-103, hydraulic jack stand oil/water separator
7.0 7 No. 145  |Building 40-33 EV-200, wastewater sump for 767 wing stub CST&P
8.0 8 No. 154  |Building 40-37 777 CST&P wastewater sumps from the CST&P cell and CIC cell
9.0 9 No. 157  |Building 45-03 EV-124, 125, 129, paint hangar and wastewater sumps and delivery trenches
10.0 9 No. 167  |Building 45-06 Wastewater USTs EV-21, 22, 23
11.0 26™* No. 144  |Building 40-23 747 wing stub CST&P
12.0 25** No. 143  |Building 40-22 747 wing stub CST&P
13.0 32** No. 172  |North Complex Concrete slurry pit
14.0 NA NA NA Esperance Sand
15.0 1* No. 055  |Building 40-24 EV-75-1, EV-76-1; Former central hydraulic system waste tank system
No. 168  |Building 40-24 Utility sumps and trenches
16.0 2* No. 067 |Building 40-56 Former solvent recycling unit
No.071 |Building 40-56 EV-153; Former silkscreen UST and sump
No. 086 |Building 40-56 EV-41; Former waste acid UST
NO. 089  |Building 40-56 EV-42; Former waste silkscreen UST
No. 094  |Building 40-56 EV-43; Former silkscreen product UST
17.0 3* No. 100  |Former Gun Club |Former Paine Field Sports (Gun) Club
18.0 6* No. 166  |Building 45-53 EV-110-1; Former UST jet fuel overfill
19.0 3* No. 100 |BOMARC Former Paine Field Sports (Gun) Club
20.0 NA No. 177  |Building 40-25 Utility vault
No. 178  |Building 40-26 Utility vault
21.0 NA No. 180  |Powder Mill Gulch |TCE in Esperance Sand aquifer groundwater and Powder Mill Creek surface
water
22.0 NA NA Powder Mill Gulch [Former pistol range
23.0 5* No. 165  |Building 45-52 EV-26 through EV-29; Former Fuel Farm USTs and Fueling Positions
24.0 NA NA Everett Plant NA — Air, Land Use, Natural Resources and Ecology
25.0 21** No. 098  |Building 40-53 Former Mock vapor degreaser
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17*>* No. 083 |Flightline Stall 104 |EV-15, former diesel fuel UST

6** No. 68 Building 45-18 South Fire Pit

18** No. 087 |NW Yard EV-12, Former waste fuel UST

No. 107 EV-13, Former oil/water separator
See Note A NA No. 103  |Japanese Gulch Japanese Gulch ponds and creek and Boeing Lake
See Note A NA No. 135  [Powder Mill Gulch [Powder Mill Gulch Detention Basin
See Note A NA No. 181 |NA PCBs in joint compound on the Flightline within the stormwater system and
Powder Mill Creek and associated wetlands, sediments, and surface water

* = Attachment 6 SWMU/AOC
** = Attachment 7 SWMU/AOC
NA = Not applicable
Note A = Data associated with these areas will be presented in a separate RI report.

P.1of2
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TABLE 1-2
SUMMARY OF INTERIM ACTION SWMUs/AOCs
WITH GROUNDWATER MONITORING

Agreed IAWP SWMU/AOC Location SWMU/AOC Name
Order Section No.
(Attachment No.
6 or 7 Area)
1 3 No. 055 Building 40-24 | EV-175-1, EV-76-1; Former central hydraulic system waste tank
system
No. 168 Building 40-24 | Utility sumps and trenches
2 4 No. 067 Building 40-56 | Former solvent recycling unit

No. 071 Building 40-56 | EV-153; Former silkscreen UST and sump

No. 086 Building 40-56 | EV-41; Former waste acid UST

No. 089 Building 40-56 | EV-42; Former waste silkscreen UST

No. 094 Building 40-56 | EV-43; Former silkscreen product UST

3 5 No. 100 Former Gun Former Paine Field Sports (Gun) Club
Club
4 6 No. 112 Building 40-11 | EV-51; Auto steam cleaning area o/w separator
5 7 No. 165 Building 45-52 | EV-26 through 29; Jet fuel UST
6 8 No. 166 Building 45-53 | EV-110-1; UST jet fuel overfill
7* 9 No. 090 Building 40-51 | EV-11; Former waste MEK UST
18* 10 No. 087 NW of F-1 EV-12; Former waste fuel UST (terminated in 1998)
24* 10 No. 107 NW of F-1 EV-13; Oil/water separator (terminated in 2002)
3 NA No. 100 BOMARC Former Paine Field Sports (Gun) Club (initiated in 2010)
Building 45-70
NA NA No. 180 Powder Mill Powder Mill Creek (initiated in 2003)
Gulch
= Attachment 7 SWMU/AOC
NA = Not applicable
P.1of2
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Table 1-3

Potential Cleanup Levels
Boeing Everett Facility
Everett, Washington

Potential Groundwater Cleanup Levels Potential Soil Cleanup Levels
Direct Contact (ingestion only) Protection of GW
Analyte MTCA MTCA Method B MTCA Method C MTCA MTCA MTCA Method B MTCA Method C TCA TCA NBSM

Method A _ Non- _ Non- Method A | Method A _ Non- _ Non- Method A Method B State | Puget

Carcinogen Carcinogen | Carcinogen | Carcinogen | (Industrial) [ (Unrestricted) [ Carcinogen | Carcinogen | Carcinogen| Carcinogen Wide Sound

TPH mg/L mg/L mg/L mg/L mg/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | mg/kg
TPH - diesel range 0.5 NE NE NE NE 2,000 2,000 NE NE NE NE NC NE NA NA
TPH - gasoline range 0.8/1.0° NE NE NE NE 30/100° 30/100 ° NE NE NE NE 30/100 ° NE NA NA
TPH - motor oil range 0.5 NE NE NE NE 2,000 2,000 NE NE NE NE NC NE NA NA
TPH - mineral oil range 1.0 NE NE NE NE 4,000 4,000 NE NE NE NE NC NE NA NA
TPH - Jet A-range 0.5 NE NE NE NE 2,000 2,000 NE NE NE NE NC NE NA NA

VOCs ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
acetone NE NE 800 NE 1,750 NE NE NE 8,000,000 NE 350,000,000 NE 3,211 NA NA
[loenzene 5 0.795 32 7.95 70 30 30 18,182 320,000 2,386,364 14,000,000 30 4.5 NA NA
[[bromobenzene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
[loromoform NE 5.5 160 55 350 NE NE 126,582 1,600,000 16,613,924 70,000,000 NE 36 NA NA
bromomethane NE NE 11 NE 25 NE NE NE 112,000 NE 4,900,000 NE 52 NA NA
2-butanone NE NE 4,800 NE 10,500 NE NE NE 48,000,000 NE 2,100,000,000 NE 19,200 NA NA
n-butylbenzene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
sec-butylbenzene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
tert-butylbenzene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
carbon disulfide NE NE 800 NE 1,750 NE NE NE 8,000,000 NE 350,000,000 NE 5,651 NA NA
carbon tetrachloride NE 0.34 5.6 3.4 12 NE NE 7,692 56,000 1,009,615 2,450,000 NE 3.1 NA NA
chlorobenzene NE NE 160 NE 350 NE NE NE 1,600,000 NE 70,000,000 NE 1,399 NA NA
chloroethane NE 15 3,200 151 7,000 NE NE 345,000 32,000,000 | 45,300,000 | 1,400,000,000 NE 60 NA NA
chloroform NE 7.2 80 72 175 NE NE 163,934 800,000 21,516,393 35,000,000 NE 38 NA NA
chloromethane NE 3.4 NE 34 NE NE NE 76,923 NE 10,096,154 NE NE 13.9 NA NA
2-chlorotoluene NE NE 160 NE 350 NE NE NE 1,600,000 NE 70,000,000 NE 640 NA NA
4-chlorotoluene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
cyclohexanone NE NE 40,000 NE 87,500 NE NE NE 400,000,000 NE 17,500,000,000 NE 160,000 NA NA
1,2-dichlorobenzene NE NE 720 NE 1,575 NE NE NE 7,200,000 NE 315,000,000 NE 8,435 NA NA
1,3-dichlorobenzene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
1,4-dichlorobenzene NE 1.8 NE 18 NE NE NE 41,667 NE 5,468,750 NE NE 30 NA NA
1,1-dichloroethane NE NE 1,600 NE 3,500 NE NE NE 16,000,000 NE 700,000,000 NE 8,734 NA NA
1,1-dichloroethene NE NE 400 NE 875 NE NE NE 4,000,000 NE 175,000,000 NE 2,862 NA NA
1,2-dichloroethane 5 0.48 160 4.8 350 NE NE 10,989 1,600,000 1,442,308 70,000,000 24 2 NA NA
cis-1,2-dichloroethene NE NE 80 NE 175 NE NE NE 800,000 NE 35,000,000 NE 400 NA NA
1,1-dichloropropene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
dichlorodifluoromethane NE NE 1,600 NE 3,500 NE NE NE 16,000,000 NE 700,000,000 NE 6,400 NA NA
||trans-1,2-dichloroethene NE NE 160 NE 350 NE NE NE 1,600,000 NE 70,000,000 NE 868 NA NA
||ethy|benzene 700 NE 800 NE 1,750 6,000 6,000 NE 8,000,000 NE 350,000,000 6,000 6,912 NA NA
hexachlorobutadiene NE 0.56 1.6 5.6 3.5 NE NE 12,821 16,000 1,682,692 700,000 NE 605 NA NA
2-hexanone NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
isopropylbenzene (cumene) NE NE 800 NE 1,750 NE NE NE 8,000,000 NE 350,000,000 NE 3,200 NA NA
4-isopropyltoluene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
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Table 1-3

Potential Cleanup Levels
Boeing Everett Facility
Everett, Washington

Potential Groundwater Cleanup Levels Potential Soil Cleanup Levels
Direct Contact (ingestion only) Protection of GW
Analyte MTCA MTCA Method B MTCA Method C MTCA MTCA MTCA Method B MTCA Method C TCA TCA NBSM

Method A _ Non- _ Non- Method A | Method A _ Non- _ Non- Method A Method B State | Puget

Carcinogen Carcinogen | Carcinogen | Carcinogen | (Industrial) [ (Unrestricted) [ Carcinogen | Carcinogen | Carcinogen | Carcinogen Wide Sound
4-methyl-2-pentanone NE NE 640 NE 1,400 NE NE NE 6,400,000 NE 280,000,000 NE 2,560 NA NA
methylene chloride 5 5.8 480 58 1,050 20 20 133,333 4,800,000 17,500,000 | 210,000,000 20 25 NA NA
n-propylbenzene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
styrene NE 1.5 1,600 15 3,500 NE NE 33,333 16,000,000 4,375,000 700,000,000 NE 33 NA NA
1,1,2,2-tetrachloroethane NE 0.22 NE 2.2 NE NE NE 5,000 NE 656,250 NE NE 1.2 NA NA
tetrachloroethene 5 0.08 80 0.8 175 50 50 1,850 800,000 243,000 35,000,000 50 0.86 NA NA
toluene 1,000 NE 640 NE 1,400 7,000 7,000 NE 6,400,000 NE 280,000,000 7,000 4,654 NA NA
1,1,1-trichloroethane 200 NE 16,000 NE 35,000 2,000 2,000 NE 160,000,000 NE 7,000,000,000 2,000 126,752 NA NA
trichloroethene 5 0.49 2.4 5 5.3 30 30 11,000 24,000 1,475,000 1,050,000 30 3.2 NA NA
trichlorofluoromethane NE NE 2,400 NE 5,250 NE NE NE 24,000,000 NE 1,050,000,000 NE 9,600 NA NA
1,1,2-trichloro-1,2,2-trifluoroethane NE NE 240,000 NE 525,000 NE NE NE 2,400,000,000 NE 105,000,000,000 NE 960,000 NA NA
1,2,4-trimethylbenzene NE NE 400 NE 875 NE NE NE 4,000,000 NE 175,000,000 NE 1,600 NA NA
1,3,5-trimethylbenzene NE NE 400 NE 875 NE NE NE 4,000,000 NE 175,000,000 NE 1,600 NA NA
m,p-xylene NE NE 16,000 ° NE 35,000 " NE NE NE 160,000,000 NE 7,000,000,000 NE 135,068 NA NA
0-xylene NE NE 16,000 NE 35,000 NE NE NE 160,000,000 NE 7,000,000,000 NE 147,027 NA NA
total xylenes 1,000 NE 1,600 NE 3,500 9,000 9,000 NE 16,000,000 NE 700,000,000 9,000 14,630 NA NA
vinyl chloride 0.2 0.03 24 0.29 53 NE NE 667 240,000 87,500 10,500,000 1.26 0.18 NA NA

\VPHSs ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
methyl tert-butyl ether 20 24.3 6,860 243 15,000 100 100 556,000 68,600,000 | 72,900,000 | 3,000,000,000 100 103 NA NA
||n-decane NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||n-dodecane NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||n-hexane NE NE 480 NE 1,050 NE NE NE 4,800,000 NE 210,000,000 NE 96,224 NA NA
||n-octane NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
n-pentane NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA

Solvent Stabilizers ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,4-dioxane NE 3.98 NE 40 NE NE NE 90,909 NE 11,931,818 NE NE 16 NA NA

Non-Halogenated VOCs ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
ethylene glycol NE NE 16,000 NE 35,000 NE NE NE 160,000,000 NE 7,000,000,000 NE 64,000 NA NA
n-butyl alcohol (n-butanol) NE NE 800 NE 1,750 NE NE NE 8,000,000 NE 350,000,000 NE 3,311 NA NA

SVOCs ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
acenaphthene NE NE 960 NE 2,100 NE NE NE 4,800,000 NE 210,000,000 NE 97,892 NA NA
acenaphthylene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
anthracene NE NE 4,800 NE 10,500 NE NE NE 24,000,000 NE 1,050,000,000 NE 2,274,550 NA NA
benzo(a)anthracene NE See Note ¢ NE See Note ¢ NE NE NE See Note ¢ NE See Note ¢ NE 715 86 NA NA
||benzo(a)pyrene 0.1 0.012 NE 0.012 NE 2,000 100 137 NE 17,979 NE 100 232 NA NA
||benzo(b)f|uoranthene NE See Note ¢ NE See Note ¢ NE NE NE See Note ¢ NE See Note ¢ NE 2,460 295 NA NA
||benzo(k)f|uoranthene NE See Note ¢ NE See Note ¢ NE NE NE See Note ¢ NE See Note ¢ NE 2,460 295 NA NA
||benzo(g,h,i)pery|ene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||buty|benzy| phthalate NE NE 3,200 NE 7,000 NE NE NE 16,000,000 NE 700,000,000 NE 892,544 NA NA
||carbazole NE 4.4 NE 44 NE NE NE 50,000 NE 6,562,500 NE NE 314 NA NA
||chrysene NE See Note ¢ NE See Note ¢ NE NE NE See Note ¢ NE See Note ¢ NE 796 95 NA NA
||cyc|ohexano| NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||dibenzo(a,h)anthracene NE See Note ¢ NE See Note ¢ NE NE NE See Note ¢ NE See Note ¢ NE 3,579 429 NA NA

I\WM&RD\BOEING EVERETT\CORRECTIVE ACTION\2011 SoilGW Rev RI\Section 1 Table 1-3

20f4 URS CORPORATION



Table 1-3

Potential Cleanup Levels
Boeing Everett Facility
Everett, Washington

Potential Groundwater Cleanup Levels Potential Soil Cleanup Levels
Direct Contact (ingestion only) Protection of GW
Analyte MTCA MTCA Method B MTCA Method C MTCA MTCA MTCA Method B MTCA Method C TCA TCA NBSM

Method A _ Non- _ Non- Method A | Method A _ Non- _ Non- Method A Method B State | Puget

Carcinogen Carcinogen | Carcinogen | Carcinogen | (Industrial) [ (Unrestricted) [ Carcinogen | Carcinogen | Carcinogen | Carcinogen Wide Sound
dibenzofuran NE NE 32 NE 70 NE NE NE 160,000 NE 7,000,000 NE 128 NA NA
||diethy|phthalate NE NE 12,800 NE 28,000 NE NE NE 64,000,000 NE 2,800,000,000 NE 72,192 NA NA
dimethylphthalate NE NE 16,000 NE 35,000 NE NE NE 80,000,000 NE 3,500,000,000 NE 64,000 NA NA
2,6-dinitrotoluene NE NE 16 NE 35 NE NE NE 80,000 NE 3,500,000 NE 86 NA NA
di-n-butylphthalate (dibutylphthalate) NE NE 1,600 NE 3,500 NE NE NE 8,000,000 NE 350,000,000 NE 56,544 NA NA
bis(2-ethylhexyl) phthalate NE 6.25 320 62.5 700 NE NE 71,428,571 1,600,000 9,375,000 70,000,000 NE 13,915 NA NA
fluoranthene NE NE 640 NE 1,400 NE NE NE 3,200,000 NE 140,000,000 NE 630,990 NA NA
fluorene NE NE 640 NE 1,400 NE NE NE 3,200,000 NE 140,000,000 NE 101,212 NA NA
indeno[1,2,3-cd]pyrene NE See Note ¢ NE See Note ¢ NE NE NE See Note ¢ NE See Note ¢ NE 6,940 832 NA NA
4-methylphenol (p-cresol) NE NE 40 NE 88 NE NE NE 400,000 NE 17,500,000 NE 160 NA NA
1-methylnaphthalene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
2-methylnaphthalene NE NE 32 NE 70 NE NE NE 320,000 NE 14,000,000 NE 128 NA NA
naphthalene 160 NE 160 NE 350 5,000 5,000 NE 1,600,000 NE 70,000,000 5,000 4,457 NA NA
phenanthrene NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
phenol NE NE 4,800 NE 10,500 NE NE NE 48,000,000 NE 2,100,000,000 NE 21,965 NA NA
pyrene NE NE 480 NE 1,050 NE NE NE 2,400,000 NE 105,000,000 NE 654,644 NA NA

PCBs ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
Aroclor 1016 NE NE 1.1 NE 2.5 NE NE NE 5,600 NE 245,000 NE 2,408 NA NA
Aroclor 1242 NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
Aroclor 1248 NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
Aroclor 1254 NE NE 0.32 NE 0.7 NE NE NE 1,600 NE 70,000 NE 1.3 NA NA
Aroclor 1260 NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
Aroclor 1221 NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
Aroclor 1232 NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
Total PCBs 0.1 0.04 NE 0.44 NE 10,000 1,000 500 NE 65,600 NE 618 271 NA NA

Phosphate Compounds ug/L ug/L ug/L ug/L ug/L ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
||butylated hydroxytoluene (BHT) NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||buty| diphenyl phosphate NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||dibuty| phenyl phosphate NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
||tributy| phosphate NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
triphenyl phosphate NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA

Metals mg/L mg/L mg/L mg/L mg/L mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg | ma/kg
antimony NE NE 0.0064 NE 0.014 NE NE NE 32 NE 1,400 NE 5.8 NE NE

[larsenic 0.005 0.000058 0.0048 0.00058 0.0105 20 20 0.67 24 87.5 1,050 20 0.03 7 7
||barium NE NE 3.2 NE 7 NE NE NE 16,000 NE 700,000 NE 2,637 NE NE
||bery||ium NE NE 0.032 NE 0.07 NE NE NE 160 NE 7,000 NE 506 2 0.6
cadmium 0.005 NE 0.008 NE 0.018 2 2 NE 80 NE 3,500 2 1.1 1 1

chromium 111 NE NE 24 NE 53 2,000 2,000 NE 120,000 NE 5,250,000 2,000 480,096 NE NE
chromium VI NE NE 0.048 NE 0.105 19 19 NE 240 NE 10,500 19 18 NE NE
chromium (total) 0.05 NE NE NE NE NE NE NE NE NE NE NA NA 42 48
cobalt NE NE NE NE NE NE NE NE NE NE NE NE NE NA NA
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Table 1-3

Potential Cleanup Levels
Boeing Everett Facility
Everett, Washington

Potential Groundwater Cleanup Levels Potential Soil Cleanup Levels
Direct Contact (ingestion only) Protection of GW
Analyte MTCA MTCA Method B MTCA Method C MTCA MTCA MTCA Method B MTCA Method C TCA TCA NBSM

Method A _ Non- _ Non- Method A | Method A _ Non- _ Non- Method A Method B State | Puget

Carcinogen Carcinogen | Carcinogen | Carcinogen | (Industrial) [ (Unrestricted) [ Carcinogen | Carcinogen | Carcinogen | Carcinogen Wide Sound
copper NE NE 0.59 NE 1.3 NE NE NE 2,960 NE 129,500 NE 263 36 36
cyanide NE NE NE NE NE NE NE NE 1,600 NE 70,000 NE NE NE NE
hydrogen cyanide NE NE 0.16 NE 0.35 NE NE NE 1,600 NE 70,000 NE 0.64 NE NE
lead 0.015 NE NE NE NE 1,000 250 NE NE NE NE 250 NE 17 24
mercury 0.002 NE 0.0048 NE 0.01 2 2 NE 24 NE 1,050 2 5.02 0.07 0.07
nickel NE NE 0.32° NE 0.7° NE NE NE 1,600 ° NE 70,000 ° NE 417 38 48
selenium NE NE 0.08 NE 0.18 NE NE NE 400 NE 17,500 NE 8.3 NE NE
silver NE NE 0.08 NE 0.18 NE NE NE 400 NE 17,500 NE 13.6 NE NE
strontium NE NE 9.6 NE 21 NE NE NE 48,000 NE 2,100,000 NE 38.4 NE NE
tin NE NE 9.6 NE 21 NE NE NE 48,000 NE 2,100,000 NE 38.4 NE NE
[lzinc NE NE 4.8 NE 11 NE NE NE 24,000 NE 1,050,000 NE 5,971 86 85

Notes:

Bolded values indicate the selected Preliminary Cleanup Level for each analyte

GW - groundwater
MTCA - Model Toxics Control Act
TEE - terrestrial ecological evaluation

NBSM - Natural Background Soil Metals Concentrations in Washington State, Puget Sound Region 90th Percentile VValue, October 1994.

TPH - total petroleum hydrocarbons

VOCs - volatile organic compounds

VPHs - volatile petroleum hydrocarbons
SVOCs - semivolatile organic compounds
TTEC - total toxicity equivalent concentration
PCBs - polychlorinated biphenyls

NA - not applicable

NC - not calculated. Petroleum fraction analytical data are not available for this site to allow calculation of protection of groundwater values for most TPH fractions. Method A soil cleanup levels for gasoline are protective of groundwater.

NE - not established

mg/L - milligrams per liter
mg/kg - milligrams per kilogram
ug/L - micrograms per liter
ug/kg - micrograms per kilogram

# gasoline mixtures with benzene/gasoline mixtures without benzene

®Value for m-xylene used in calculation, p-xylene value is NE
¢ Carcinogenic PAH (cPAH) cleanup levels under MTCA are based on the calculated total toxicity of the mixture using the Toxicity Equivalency Methodology in WAC 173-340-708 (8).
The mixture of cPAHSs shall be considered a single hazardous substance and compared to the applicable MTCA Method B cleanup level for benzo(a)pyrene.

“ For nickel, value is for soluble salts
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2.0 BUILDING 40-31

Presented in this section is documentation of the subsurface investigation of five Attachment 5
SWMUSs/AOCs located in or near Building 40-31 at the Everett Plant (Figure 2-1). These SWMUs/AOCs
include:

No. 051 - Bluestreak Containment Trench

o No. 070 - Former Clarifier UST

° No. 134 — Former Plating Waste Storage Container Area
. No. 150 — Zyglo Penetrant Sump

o No. 156 — Bluestreak Pit

The subsurface conditions, prior investigations, and description of these SWMUs/AQOCs are presented in
Section 4.0 of the RIWP. This investigation was performed in accordance with Section 4.9 of the RIWP. A
summary of borings to investigate these SWMUSs/AOCs is presented in Table 2-1. In addition, this section
discusses SWMU/AOC No. 171, Former Bluestreak Area Vapor Degreaser, where a previous investigation
was performed but no new samples were collected as part of this investigation.

2.1 SWMU/AOC NO. 051 BLUESTREAK CONTAINMENT TRENCH AND SWMU/AOC
NO. 134 PLATING WASTE STORAGE AREA

SWMU/AOC No. 051 and SWMU/AOC No. 134 are located on the north side of Building 40-31 (Figure 2-
1). SWMU/AOC No. 134 is a concrete pad used to temporarily stage containers and trucks of plating waste
from the Bluestreak Area plating operations prior to shipment to a treatment facility. SWMU/AOC No. 051
consists of a containment trench situated north of the concrete pad adjacent to a main access road. The
trench serves as a secondary containment system for containing accidental spills onto the concrete pad that
may have occurred when waste was transferred from the Bluestreak tank line to trucks and tanks on the
concrete pad. Two portable steel tanks associated with SWMU/AOC No. 134 were formerly located on the
concrete pad between the building and the containment trench. These portable tanks were used to contain
cyanide-bearing wastes generated in the Bluestreak plating shop. Full portable tanks were transported off
site for proper disposal of the contents. The tanks were removed from service between 1991 and 1993.
Potential dangerous constituents that may be present in waste possibly spilled onto the concrete pad and
containment trench include cyanide, various acids and caustic solutions (bases), and metals such as
chromium, cadmium, nickel and copper originating from the Bluestreak plating shop. There have been no
previous investigations of this area. Further details on SWMUS/AOCs No. 051 and No. 134 are presented in
Section 4.0 of the RIWP.

2.1.1 Purpose and Scope

The purpose of the investigation was to assess whether potential dangerous constituents are present in the
glacial till or fill soil beneath the concrete pad and containment trench. The investigation of the concrete
pad was focused on locations where there is evidence of concrete corrosion, particularly where the corroded
area crosses joints or cracks in the concrete. The scope of investigation performed was in general

accordance with Sections 4.9.1 and 4.9.3 of the RIWP and included the following:
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) Completed 10 probe borings to depths ranging from 6 feet to 12 feet bgs using a truck-
mounted Geoprobe rig

o Collected soil samples at prescribed depth intervals
) Field screened samples for organic vapors and pH
) Submitted selected soil samples for analysis for the eight RCRA metals, copper, nickel,

cyanide, and pH

o There were no deviations from the planned scope of investigation. Additional soil samples
collected from borings ESB1314, ESB1317, and ESB1318 were analyzed to provide
analytical data at the maximum depth of the borings.

2.1.2 Documentation of Drilling and Sampling

On July 30, 1998, Dames & Moore monitored the advancement of 10 probe borings (ESB1310 through
ESB1319) in the Bluestreak Containment Trench and Plating Waste Container Storage Area as shown on
Figure 2-2. Four probe borings (ESB1316 through ESB1319) were completed to depths ranging from 9 feet
to 9% feet bgs adjacent to the containment trench and six probes (ESB1310 through ESB1315) were
completed to depths ranging from 6 feet to 12 feet bgs beneath the concrete pad. Samples were retrieved
using a SPT split spoon sampler. The samples were transferred from the sampler to laboratory prepared
glassware using a clean stainless steel spoon. After sampling was completed, the borings were backfilled
with hydrated bentonite chips and capped with concrete. Drilling techniques and sampling procedures
utilized were in general accordance with the SAP presented in Appendix A of the RIWP.

2.1.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with probe borings
ESB1310 through ESB1319. Geologic logs of the probe borings are presented in Appendix Al. The chain
of custody forms and analytical laboratory reports are presented in Appendix A2. Data validation reports
are in Appendix A3. Analytical results are summarized in Tables 2-2 and 2-3.

2.1.3.1 Field Observations

The area investigated is covered with approximately 8-inch-thick concrete pavement. A 3-inch-thick layer
of asphalt was encountered directly below the concrete in several of the borings. Underlying the concrete
and asphalt is fill soil consisting of fine to medium sand and silty sand 5% feet to 12 feet (the maximum
depth investigated) thick. Native glacial till consisting of very dense silty sand was encountered in borings
ESB1316 through ESB1319 at depths ranging from 5% feet to 8 feet bgs. Groundwater was not
encountered to the maximum depth investigated of 12 feet bgs.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors significantly elevated above background ambient levels in the soil samples. Field
measurements of soil pH indicated a pH range of 5.6 S.U. to 10.0 S.U., with most values between 6.3 S.U.
and 8.0 S.U. One sample from a depth of 1 feet bgs in boring ESB1315 had a slightly elevated field pH of
10.0 S.U. Staining or other visual indications of dangerous constituents were not observed.
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2.1.3.2 Sample Analytical Results

Selected soil samples from depths ranging from 1 foot to 11 feet bgs were submitted for analysis per the
sample selection criteria specified on Figure A-3 in the SAP (Appendix A of the RIWP). Table 2-2
summarizes the analytical results for RCRA and other metals and Table 2-3 summarizes analytical results
for cyanide and pH. These tables also list the applicable MTCA Method A and B cleanup levels. The
analytical results indicate that cyanide and metals, with the exception of arsenic, cadmium, and chromium,
were either not detected at concentrations above the method reporting limits, or were detected at
concentrations below the applicable MTCA Method A or B soil cleanup levels, including the most
conservative preliminary soil cleanup level protective of groundwater. Laboratory measurements of soil pH
ranged from 5.9 S.U. to 9.1 S.U. and are consistent with the typical range (5 to 9 S.U.) for soils (Birkeland,
1984).

Arsenic concentrations (1.0 mg/kg to 4.2 mg/kg) in most of the samples analyzed are above the MTCA
Method B soil cleanup level of 0.667 mg/kg and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, all the detected arsenic concentrations are less than the
Puget Sound background concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A soil
cleanup level protective of groundwater (20 mg/kg).

Cadmium was detected in two soil samples at concentrations of 0.9 mg/kg and 2.6 mg/kg. The 2.6 mg/kg
detection is above the MTCA Method A soil cleanup level (2.0 mg/kg) and the most conservative
preliminary soil cleanup level protective of groundwater (1.1 mg/kg). Cadmium was not detected above the
0.2 mg/kg reporting limit in any of the other 20 soil samples collected.

Total chromium concentrations (27.9 mg/kg to 54.5 mg/kg) are below the MTCA Method A and B soil
cleanup levels (2,000 mg/kg and 120,000 mg/kg, respectively) for trivalent chromium and the Method B soil
cleanup level for hexavalent chromium (240 mg/kg). These concentrations are greater than the MTCA
Method A soil cleanup level for hexavalent chromium (19 mg/kg); however, with one exception, the
concentrations are below the Puget Sound background concentration (48.2 mg/kg) for total chromium
(Ecology, 1994).

Evaluation of the vapor intrusion (V1) pathway for these SWMUs/AQOCs is not recommended for the FS.
Screening of the VI pathway was performed in this Rl using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that chemicals present in soil beneath the SWMU are not sufficiently volatile to be a potential VI source.
The focus of the investigation was plating waste, which is not typically a source of volatile contaminants.
Groundwater was not encountered beneath these SWMUs/AOC:s to a depth of 12 feet bgs. In addition, PID
readings taken during field sampling did not indicate organic vapors significantly elevated above
background ambient levels in the soil samples.

2.2 SWMU/AOC NO. 070 FORMER CLARIFIER UST

The Former Clarifier UST (SWMU/AOC No. 070) was located outside the northwest corner of Building 40-
31 (Figure 2-1). It was connected by buried pipe to sump EV-117 located within the Bluestreak plating
shop. This UST was removed in 1987. Potential dangerous constituents that may have been present in
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wastewater stored in the former UST include ammonia, VOCs from solvent rag wash water, cyanide,
copper, chromium, cadmium, nickel, and various acids and caustic solutions (bases) originating from the
Bluestreak plating shop. There have been no previous investigations of this UST. Further details on
SWMU/AOC No. 070 are presented in Section 4.0 of the RIWP.

2.2.1 Purpose and Scope

The purpose of the investigation was to assess whether potential dangerous constituents in liquids contained
in the Former Clarifier UST are present in the fill soil and underlying glacial till soil. The scope of
investigation performed in this area was in general accordance with Sections 4.9.2 and 4.9.5 of the RIWP
and included the following:

o Drilled three borings to a depth of 15% feet bgs adjacent to the Former Clarifier UST using
truck-mounted and limited access, hollow-stem auger drill rigs

o Collected soil samples at prescribed depth intervals

o Field screened samples for organic vapors and pH

o Submitted selected soil samples for analysis for the eight RCRA metals, copper, nickel, pH,

cyanide, cyclohexanol, and VOCs
There were no deviations from the planned scope of investigation.

2.2.2 Documentation of Drilling and Sampling

On March 26 and April 29, 1998, Dames & Moore monitored drilling of three soil borings (ESB1156,
ESB1157, and ESB1200) in this area as shown on Figure 2-2. The borings were drilled to a depth of 15%
feet adjacent to the Former Clarifier UST. Samples were retrieved using a Dames & Moore U-type sampler
fitted with stainless steel rings or a SPT split spoon sampler. Samples collected with the SPT sampler were
transferred from the sampler to laboratory prepared glassware using a clean stainless steel spoon. After
sampling was completed, the borings were backfilled with hydrated bentonite chips and capped with
concrete. Drilling techniques and sampling procedures utilized were in general accordance with the SAP
presented in Appendix A of the RIWP.

2.2.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1156,
ESB1157, and ESB1200. The location of the borings and a geologic cross section of this area are shown on
Figure 2-2. The cross section is presented on Figure 2-3. Geologic logs of the soil borings are presented in
Appendix Al. The chain of custody forms and analytical laboratory reports are presented in Appendix A2.
Data validation reports are in Appendix A3. Analytical results are summarized in Tables 2-4 and 2-5.

2.2.3.1 Field Observations

The area investigated is covered with approximately 10-inch-thick concrete pavement. Underlying the
concrete is fill soil consisting of fine to medium sand and silty sand to a depth of about 11 feet bgs. Native
glacial till consisting of very dense silty sand was encountered below the fill in all three borings. Glacial till
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extends to the maximum depth investigated of 15% feet bgs. Groundwater was not encountered to the depth
investigated of 15Y feet bgs.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors significantly elevated above background ambient levels in the soil samples. Field
measurements of soil pH indicated a normal pH range of 7.1 S.U. to 7.6 S.U.

2.2.3.2 Sample Analytical Results

Selected soil samples were submitted for analysis per the sample selection criteria specified on Figure A-4
in the SAP (Appendix A of the RIWP). Six soil samples at depths ranging from 7% feet to 12% feet bgs
were submitted for analysis. A duplicate sample collected from soil boring ESB1157 (7% feet) was also
analyzed. Table 2-4 summarizes the analytical data for cyanide, pH, VOCs and cyclohexanol. Table 2-5
summarizes the analytical data for RCRA metals, copper, and nickel. These tables also list the applicable
MTCA Method A and B cleanup levels.

The analytical results summarized in Table 2-4 indicate that cyanide was not detected above method
reporting limits. A low level of cyclohexanol (7.7 mg/kg) was detected in only one of seven samples
analyzed. Cleanup levels for cyclohexanol have not been established by Ecology. A low level of TCE was
detected in only one sample (3.0 ug/kg) and was well below the MTCA Method A (30 pg/kg) and B (2,500
ng/kg) soil cleanup level, including the most conservative preliminary soil cleanup level protective of
groundwater (3.2 pg/kg). Laboratory measurements of soil pH ranged from 7.6 S.U. to 8.4 S.U. and
generally are within the typical range (5 to 9 S.U.) for soil (Birkeland, 1984).

The analytical results summarized in Table 2-5 indicate metals, with the exception of arsenic and chromium,
were either not detected at concentrations above the reporting limits, or were detected at concentrations
below the applicable MTCA Method A or B soil cleanup levels, including the most conservative
preliminary soil cleanup levels protective of groundwater.

Arsenic concentrations (0.6 mg/kg to 3.1 mg/kg) in most of the samples analyzed are above the MTCA
Method B soil cleanup level of 0.667 mg/kg and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, all the detected concentrations are less than the Puget
Sound background concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A soil cleanup
level protective of groundwater (20 mg/kg).

Total chromium concentrations (38.4 mg/kg to 45.0 mg/kg) are below the MTCA Method A and B soil
cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively) and the Method B soil
cleanup level for hexavalent chromium (240 mg/kg). These concentrations are greater than the MTCA
Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium; however, the concentrations were below the Puget
Sound background concentration (48.2 mg/kg) for total chromium (Ecology, 1994).

Evaluation of the vapor intrusion (VI) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October

2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
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that one chemical present in soil beneath the SWMU, TCE in the 12%-foot sample from ESB1157, is
sufficiently volatile to be a potential VI source. However, this detection of TCE is not considered to be a
potential source for VI at this location for the following reasons:

e In accordance with WAC 173-340-740(3)(b)(iii)(C)(111), the TCE concentration detected (3.0
pa/kg) is less than the most conservative protection of groundwater soil cleanup level (3.2 pg/kg)
calculated based on the MTCA Method A or B groundwater cleanup levels.

o TCE was not detected above 1.1 pg/kg in the shallower (7Y2-foot) soil sample from this same boring

o The TCE concentration in the soil sample at 12% feet bgs in ESB1157 (3.0 pg/kg) is an order of
magnitude below the lowest soil screening level of 30 pg/kg.

e PID readings taken during field sampling did not indicate organic vapors significantly elevated
above background ambient levels in the soil samples.

Groundwater was not encountered beneath this SWMU/AOC to a depth of 15% feet bgs.

2.3 SWMU/AOC NO. 156 AIR SCRUBBER PITS

The Air Scrubber Pits are considered part of SWMU/AOC No. 156 (Bluestreak Pit) and are also listed as
SWMU/AOC No. 007 on Attachment 7 of the Agreed Order. The Air Scrubber Pits are located on the north
side of Building 40-31 (Figure 2-1) and are connected to the Bluestreak Pit. Potential dangerous
constituents that may have been in wastewater in the Air Scrubber Pits include non-halogenated SVOCs
(cyclohexanol), RCRA metals, copper, nickel, cyanide, and acids and bases. There have been no previous
investigations of these pits. Further details on SWMUs/AOCs No. 070 and No. 156 are presented in Section
4.0 of the RIWP.

2.3.1 Purpose and Scope

The purpose of the investigation was to assess whether potential dangerous constituents in liquids contained
in the Air Scrubber Pits are present in the fill soil and underlying glacial till soil. The scope of investigation
performed in this area was in general accordance with Sections 4.9.2 and 4.9.5 of the RIWP and included
the following:

. Drilled five borings to a depth of 30% feet bgs adjacent to the Air Scrubber Pits using
truck-mounted and limited access, hollow-stem auger drill rigs

° Collected soil samples at prescribed depth intervals

° Field screened samples for organic vapors and pH

o Submitted selected soil samples for analysis for the eight RCRA metals, copper, nickel, pH,

cyanide, and cyclohexanol

There were no deviations from the planned scope of investigation.
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2.3.2 Documentation of Drilling and Sampling

On March 25 and 26, 1998, Dames & Moore monitored drilling of five soil borings (ESB1151 through
ESB1155) in this area as shown on Figure 2-2. The soil borings were drilled to a depth of 30%2 feet adjacent
to the Air Scrubber Pits. Samples were retrieved using a Dames & Moore U-type sampler fitted with
stainless steel rings or a SPT split spoon sampler. Samples collected with the SPT sampler were transferred
from the sampler to laboratory prepared glassware using a clean stainless steel spoon. After sampling was
completed, the borings were backfilled with hydrated bentonite chips and capped with concrete. Drilling
techniques and sampling procedures utilized were in general accordance with the SAP presented in
Appendix A of the RIWP.

2.3.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1151
through ESB1155. The location of the borings and a geologic cross section of this area are shown on Figure
2-2. The cross section is presented on Figure 2-3. Geologic logs of the soil borings are presented in
Appendix Al. The chain of custody forms and analytical laboratory reports are presented in Appendix A2.
Data validation reports are in Appendix A3. Analytical results are summarized in Tables 2-6 and 2-7.

2.3.3.1 Field Observations

The area investigated is covered with approximately 10-inch-thick concrete pavement. Underlying the
concrete is fill soil consisting of fine to medium sand and silty sand to a depth of about 7 to 13 feet bgs.
Native glacial till consisting of very dense silty sand was encountered below the fill in all five borings.
Glacial till extends to the maximum depth investigated of 30% feet bgs. Groundwater was not encountered
to the depth investigated of 30%: feet bgs.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors significantly elevated above background ambient levels in the soil samples. Field
measurements of soil pH indicated a normal pH range of 7.1 S.U. to 9.5 S.U.

Groundwater was not encountered to the depth investigated of 30% feet bgs. A 2-foot-thick layer of sand
that was encountered only in boring ESB1151 at a depth of 17 feet to 19 feet bgs contained perched water.
Due to the limited extent of this water, a monitoring well was not installed.

2.3.3.2 Sample Analytical Results

Selected soil samples were submitted for analysis per the sample selection criteria specified on Figure A-5
in the SAP (Appendix A of the RIWP). Fifteen soil samples from depths ranging from 12% feet to 30 feet
bgs were submitted for analysis. A duplicate sample collected from soil boring ESB1153 (12%- feet) was
also analyzed. Table 2-6 summarizes the analytical data for cyanide, pH, and cyclohexanol. Table 2-7
summarizes the analytical data for RCRA metals, copper, and nickel. These tables also list the applicable
MTCA Method A and B cleanup levels.

The analytical results summarized in Table 2-6 indicate that cyanide was not detected above method
reporting limits. A relatively low level of cyclohexanol (7.1 mg/kg to 28.0 mg/kg) was detected in seven of
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16 samples analyzed. Cleanup levels for cyclohexanol have not been established by Ecology. Laboratory
measurements of soil pH ranged from 8.4 S.U. to 9.4 S.U. and generally are consistent with the typical
range (5 to 9 S.U.) for soil (Birkeland, 1984).

The analytical results summarized in Table 2-7 indicate metals, with the exception of arsenic and chromium,
were either not detected at concentrations above the reporting limits, or were detected at concentrations
below the applicable MTCA Method A or B soil cleanup levels.

Arsenic concentrations (1.2 mg/kg to 4.4 mg/kg) in most of the samples analyzed are above the applicable
MTCA Method B soil cleanup level of 0.667 mg/kg and the most conservative preliminary soil cleanup
level protective of groundwater (0.03 mg/kg). However, all the detected concentrations are less than the
Puget Sound background concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A soil
cleanup level protective of groundwater (20 mg/kg).

Total chromium concentrations (31.1 mg/kg to 45.9 mg/kg) are below the MTCA Method A and B soil
cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively) and the Method B soil
cleanup level for hexavalent chromium (240 mg/kg). These concentrations are greater than the MTCA
Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium; however, the concentrations are below the Puget
Sound background concentration (48.2 mg/kg) for total chromium (Ecology, 1994).

Evaluation of the vapor intrusion (V1) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that chemicals present in soil beneath the SWMU are not sufficiently volatile to be a potential VI source.
Groundwater was not encountered beneath these SWMUSs/AQOCs to a depth of 30% feet bgs. In addition,
PID readings taken during field sampling did not indicate organic vapors significantly elevated above
background ambient levels in the soil samples.

24 SWMU/AOC NO. 156 BLUESTREAK AREA

SWMU/AOC No. 156 includes the Bluestreak Area pit, three sumps (EV-115, EV-116 and EV-117), four
shallow basins located south and west of the pit, and three trenches located west of the pit. Three air
scrubber pits (also listed as SWMU/AOC No. 007 on Attachment 7) located north of the building are also
part of SWMU/AOC No. 156 as previously discussed in Section 2.3 above. The potential dangerous
constituents that may have been in wastewater in these units include non-halogenated SVOCs
(cyclohexanol), cyanide, acid and base solutions, RCRA metals, nickel, and copper. There have been no
previous investigations of this area. Further details regarding this SWMU/AOC are presented in Section 4.0
of the RIWP. The tank line was decommissioned in 2003; the pits, basins trenches and sumps were
decontaminated, filled with controlled density fill and capped with a floor slab. There is currently a
machine shop in this area.
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2.4.1 Purpose and Scope

The purpose of the investigation was to assess whether potential dangerous constituents in liquids contained
in the Bluestreak Area units are present in the fill and underlying glacial till soil. The scope of investigation
performed was in general accordance with Section 4.9.1 of the RIWP and included the following:

. Drilled 12 soil borings to a depth of approximately 25Y%: feet bgs and 10 borings to depths
ranging from 2% feet to 10% feet using a limited access, hollow-stem auger drill rig and
hand auger (one boring)

. Collected soil samples at prescribed depth intervals
. Field screened samples for organic vapors and pH
. Submitted selected soil samples for analysis for RCRA metals, nickel, copper, pH, cyanide

and cyclohexanol (Sump EV-117 and Basin 3 only).

There were several deviations from the planned scope of investigation. One planned boring adjacent to
Tankline C of the Bluestreak pit was not drilled and one boring adjacent to EV-115 (ESB1185) was
terminated due to the presence of underground utilities and insufficient access to relocate these borings. A
sample was not collected from a depth shallower than 8 feet bgs in boring ESB1189 to avoid puncturing an
adjacent subgrade drainline. Boring ESB1192 was terminated at 2% feet bgs due to refusal.

2.4.2 Documentation of Drilling and Sampling

Between April 21 and April 29, 1998, Dames & Moore monitored drilling of 22 soil borings adjacent to the
Bluestreak Area pit, and associated basins and trenches as shown on Figure 2-2.  Twelve soil borings
(ESB1183, ESB1184, ESB1186 through ESB1189, and ESB1194 through ESB1199) were drilled to depths
of approximately 25% feet bgs near the Bluestreak pit and sumps. Ten borings (ESB1190 through ESB1193
and ESB1201 through ESB1205) were drilled to depths ranging from 2% feet to 10 feet bgs adjacent to the
basins and trenches. Samples were retrieved using a Dames & Moore U-type sampler fitted with stainless
steel rings and a SPT split spoon sampler. Samples collected with the SPT sampler were transferred from
the sampler to laboratory prepared glassware using a cleaned stainless spoon. After sampling was
completed, the borings were backfilled with hydrated bentonite chips and capped with concrete. Drilling
techniques and sampling procedures utilized were in general accordance with the SAP presented in
Appendix A of the RIWP.

2.4.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1183
through ESB1199 and ESB1201 through ESB1205. The location of the borings and two geologic cross-
sections of this area are shown on Figure 2-2. The cross-sections are presented on Figures 2-4 and 2-5.
Geologic logs of the soil borings are presented in Appendix Al. The chain of custody forms and analytical
laboratory reports are presented in Appendix A2. Data validation reports are in Appendix A3. Analytical
results are summarized in Tables 2-8 and 2-9.
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2.4.3.1 Field Observations

The area investigated is covered with approximately 12-inch-thick concrete pavement. Three-inch-thick
remnants of asphalt pavement were encountered within one foot of the concrete floor slab in many of the
soil borings. Underlying the concrete and asphalt is fill soil consisting of fine to medium sand and silty sand
to depths ranging from 2 feet to 10%2 feet bgs. Native glacial till consisting of very dense silty sand was
encountered beneath the fill. In some of the borings, glacial till was encountered directly below the asphalt
remnant. Glacial till extends to the maximum depth investigated of 25% feet bgs. Groundwater was not
encountered to the maximum depth investigated of 25Y feet bgs.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors elevated above background ambient levels in the soil samples. Field measurements
of soil pH indicated a normal pH range of 7.3 S.U. to 8.8 S.U.

2.4.3.2 Sample Analytical Results

Selected soil samples were submitted for analysis per the sample selection criteria specified on Figures A-3
(borings adjacent to trenches and basins) and Figure A-5 (borings adjacent to the Bluestreak pit and sumps)
in the SAP (Appendix A of the RIWP). Fifty-three soil samples from depths ranging from 1% feet to
25 feet bgs were analyzed. In addition, two duplicate samples collected from soil borings ESB1194 (17v2
feet) and ESB1205 (6% feet) were analyzed. Table 2-8 summarizes the analytical data for cyanide and pH
in all the soil samples analyzed, and for cyclohexanol in 13 samples analyzed from only soil borings
ESB1187 through ESB1190 (Sump EV-117) and ESB1202 (Basin 3). Table 2-9 summarizes the analytical
data for RCRA metals, nickel, and copper. These tables also list the appropriate 2001 MTCA Method A and
B cleanup levels.

The analytical results summarized in Table 2-8 indicate that cyclohexanol was not detected above method
reporting limits in the 13 samples analyzed for this compound. Cyanide was detected in only four of the 55
samples analyzed and the concentrations (0.21 mg/kg to 0.42 mg/kg) are well below the MTCA Method B
soil cleanup level (1,600 mg/kg). Laboratory measurements of soil pH ranged from 7.4 S.U. to 9.5 S.U. and
are generally consistent with the typical range (5 to 9 S.U.) for soil (Birkeland, 1984).

The analytical results summarized in Table 2-9 indicate metals, with the exception of arsenic and chromium,
were either not detected at concentrations above the reporting limits, or were detected at concentrations
below the applicable MTCA Method A or B soil cleanup levels. Arsenic concentrations (1.1 mg/kg to 3.1
mg/kg) in most of the samples analyzed are above the MTCA Method B soil cleanup level of 0.667 mg/kg
and the most conservative preliminary soil cleanup level protective of groundwater (0.03 mg/kg). However,
all the detected concentrations are less than the Puget Sound background concentration of 7.30 mg/kg
(Ecology, 1994) and the MTCA Method A soil cleanup level protective of groundwater (20 mg/kg).

Total chromium concentrations (26.7 mg/kg to 59.4 mg/kg) are below the MTCA Method A and B soil
cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively) and the Method B soil
cleanup level for hexavalent chromium (240 mg/kg). These concentrations are greater than the MTCA
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Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium; however, with two exceptions, the concentrations are
below the Puget Sound background concentration (48.2 mg/kg) for total chromium (Ecology, 1994). Based
on the lack of elevated concentrations of other metals and constituents analyzed for in these and other
samples from these borings, these concentrations are not considered to be indicative of a release.

Evaluation of the vapor intrusion (V1) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that chemicals present in soil beneath the SWMU are not sufficiently volatile to be a potential VI source.
Groundwater was not encountered beneath these SWMUs/AOCs to a depth of 25% feet bgs. In addition,
PID readings taken during field sampling did not indicate organic vapors significantly elevated above
background ambient levels in the soil samples.

2.5 SWMU/AOC NO. 150: ZYGLO PENETRANT WASTEWATER SUMP AND CATCH
BASIN

SWMU/AOC No. 150 is located within the northwest portion of Building 40-31 and is comprised of a
concrete sump and two catch basins (Figure 2-1). The sump receives wastewater from the Zyglo Penetrant
unit (via subgrade piping) and catch basins, and discharges to the sanitary sewer. The purpose of the catch
basins is to only contain liquid in the event of a spill. Potential dangerous constituents which may have been
present in liquids in the catch basins and sump include diesel range TPH (mineral oil) and cadmium, copper,
and zinc. There have been no previous investigations of this area. Further details on SWMU/AOC No. 150
can be obtained from Section 4.0 of the RIWP.

2.5.1 Purpose and Scope

The purpose of the investigation was to assess whether liquids contained in the Zyglo sump are present in
the fill and underlying glacial till soil. The scope of investigation performed was in general accordance with
Sections 4.9.4 of the RIWP and included the following:

. Drilled one soil boring to a depth of approximately 13 feet using a Salisbury limited access,
portable drill rig

. Collected soil samples at prescribed depth intervals
. Field screened samples for organic vapors and pH
° Submitted selected soil samples for analysis for TPH-D (as diesel and mineral oil) and

selected metals (cadmium, zinc, and copper)
There were no deviations from the planned scope of investigation.

2.5.2 Documentation of Drilling and Sampling

On April 6, 1998, Dames & Moore monitored drilling of one soil boring (ESB1158) adjacent to the Zyglo
penetrant sump (Figure 2-2). The soil boring was drilled to a depth of approximately 13 feet bgs. Samples
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were retrieved using a SPT split spoon sampler. The samples were transferred from the sampler to
laboratory prepared glassware using a cleaned stainless spoon. After sampling was completed, the boring
was backfilled with hydrated bentonite chips and capped with concrete. Drilling techniques and sampling
procedures utilized were in general accordance with the SAP presented in Appendix A of the RIWP.

2.5.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil boring ESB1158.
Geologic logs of the soil borings are presented in Appendix Al. The chain of custody forms and analytical
laboratory reports are presented in Appendix A2. Data validation reports are in Appendix A3. Analytical
results are summarized in Table 2-10.

2.5.3.1 Field Observations

The boring was located within the shallow catch basin next to the Zyglo sump. The basin is depressed
approximately one foot below the surrounding floor grade. The base of the basin consists of approximately
12-inch-thick concrete. Underlying the concrete is fill soil consisting of silty fine to medium sand to a depth
of 5 feet bgs. Underlying the fill is native glacial till consisting of very dense, silty fine to medium sand
with gravel. Glacial till extends to the maximum depth investigated of 13 feet bgs. Groundwater was not
encountered in this boring.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors elevated above background ambient levels in the soil samples. Field measurements
of soil pH indicated a normal pH range of 7.6 S.U. t0 8.7 S.U.

2.5.3.2 Sample Analysis Results

Selected soil samples were submitted for analysis per the sample selection criteria specified on Figure A-3
in the SAP (Appendix A of the RIWP). Two soil samples from depths of 7% feet and 10 feet bgs and a
duplicate sample from 7% feet were analyzed. Table 2-10 summarizes the analytical data for TPH-D and
metals. This table also lists the applicable MTCA Method A and B cleanup levels.

Diesel range TPH was detected in only one sample at a depth of 10 feet at a concentration (8.3 mg/kg)
which is below the MTCA Method A cleanup level (2,000 mg/kg). The laboratory indicated that the
chromatographic pattern did not match a typical diesel or mineral oil range TPH pattern.

The metals analyzed were cadmium, copper, and zinc. These metals were either not detected at
concentrations above the reporting limits, or were at concentrations below the applicable MTCA Method B
soil cleanup levels, the Puget Sound background concentrations (Table 2-10), and the most conservative
preliminary soil cleanup levels protective of groundwater.

Evaluation of the vapor intrusion (V1) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this Rl using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that chemicals present in soil beneath the SWMU are not sufficiently volatile to be a potential VI source.
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The one detection of TPH-D in soil (8.3 mg/kg) is well below the VI screening level for this compound
(10,000 mg/kg, WAC 173-340-740[3][iii][C][Il]). Groundwater was not encountered beneath these
SWMUSs/AOCs to a depth of 13 feet bgs. In addition, PID readings taken during field sampling did not
indicate organic vapors significantly elevated above background ambient levels in the soil samples.

2.6 SWMU/AOC NO. 171 FORMER BLUESTREAK AREA VAPOR DEGREASER

The former Bluestreak Area Vapor Degreaser (Figure 2-6) was in operation from 1968 until 1994 when it
was decommissioned and replaced with a new smaller vapor degreaser requiring a smaller pit. The pit was
located south of the Bluestreak Area shown in Figure 2-1. The former degreaser was located in a subgrade
concrete pit, which was lined with stainless steel in the late 1980s. Trichloroethylene (TCE) and 1,1,1-
trichlorethane (TCA) were used as degreaser solvents in the unit. Soil samples were collected from the base
and sidewalls after removal of the concrete pit and excavation for the new, larger degreaser. Analytical
results for these samples indicated that residual concentrations of TCE ranging from 0.013 mg/kg to 11
mg/kg are present in the soils underlying the new vapor degreaser (SECOR, 1995). These concentrations
are greater than the applicable MTCA soil cleanup level of 0.030 mg/kg (30 ug/kg); therefore, this area is
recommended for inclusion in the FS, including assessment of the VI pathway. Ecology determined that
further investigation of these soils was not warranted during the RI. The degreaser installed in 1994 was
subsequently removed in 1997 and the pit filled with controlled density fill and capped with a concrete floor.

2.7 PHYSICAL TESTING RESULTS

Thirteen samples of glacial till soils and six samples of sand fill collected from adjacent to and below the air
scrubber sumps were tested for one or more physical parameters including moisture content, effective
porosity, percent saturation, and hydraulic conductivity. The laboratory reports are presented in Appendix S
and pertinent results are described below. The porosity of the soils from depths of 10 to 25 feet bgs is on the
order of 32% to 38%. The moisture content (5% to 13% dry weight) and percent saturation (44% to 60%
volume) are relatively consistent in the samples tested. These results support the interpretation that the
chemical analysis results indicate there has not been leakage from the air scrubber sumps. Vertical
hydraulic conductivity values for one fill sample and three samples of glacial till soils range from 4.01 x 10”
for the fill sample and 5.76 x 10® to 3.31 x 10* cm/sec (0.11 to 0.94 ft/ day). Horizontal hydraulic
conductivity values for one sample of fill and one sample of glacial till soils are 2.50 x 10®° and 6.38 x 10
cm/sec (0.07 and 1.8 ft/day), respectively (Appendix S).

2.8 CONCLUSIONS

The results of drilling beneath and adjacent to the five SWMUs/AQOCs in and adjacent to Building 40-31
indicate the presence of fill to depths ranging from 2 feet to 13 feet bgs. The fill is underlain by very dense
glacial till to the maximum depth investigated of 30% feet bgs. Groundwater or perched groundwater was
not encountered in the fill and shallow glacial till soils to the depth of 30% bgs, except for a minor zone of
wet soil detected at a depth of 17 feet to 19 feet bgs in one soil boring (ESB1151), adjacent to an Air
Scrubber Pit.

The soil analytical results presented in previous sections indicate that if there have been spills or leaks in the
past from the five SWMUSs/AOCs at Building 40-31 investigated during the RI, these have not resulted in
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dangerous constituent concentrations in soil above the applicable soil cleanup levels. This conclusion is

supported by:

Cyanide, cyclohexanol, and VOCs were either not detected above analytical method
reporting limits or were detected at low concentrations well below the applicable MTCA
Method B soil cleanup levels.

Metals, with the exception of arsenic and chromium, were either (1) not equal to or
detected at concentrations above the reporting limits, or (2) detected at concentrations equal
to or below the applicable MTCA Method A or B soil cleanup levels.

Arsenic concentrations are all less than the Puget Sound background concentration of 7.30
mg/kg; consequently these concentrations are considered to be within the range of naturally
occurring concentrations.

Total chromium concentrations are below the Puget Sound background concentration of
48.2 mg/kg with three exceptions. The exceptions are below the MTCA Method A and B
cleanup levels for trivalent chromium and the Method B level for hexavalent chromium.
Based on the lack of elevated concentrations of other metals and constituents analyzed for
in these and other samples from the borings, these chromium concentrations are not
considered indicative of a release.

Field and laboratory pH values for soil samples were within or only slightly above the
typical range (5 to 9 S.U.) for soils.

TPH-D concentrations detected in soil adjacent to the Zyglo sump are well below the
MTCA Method A soil cleanup level.

Based on the analytical results, no further investigation and remedial action are warranted for the five
SWMUSs/AOCs located in the Building 40-31 area that were investigated during the RI. Therefore none of
these SWMUSs/AOCs are recommended for inclusion in the FS. The plating shop was closed in 2003.
Subsequent to the RI, the Bluestreak Area pit and associated sumps and air scrubbers (No. 156) were filled
with controlled density fill (CDF) following the closure. The containment storage area (No. 134) north of
the building was converted to a storage area for nonhazardous materials.

Based on the data evaluated, SWMU No. 171 is included in the FS for soils and potentially contaminated
groundwater, and assessment of the VI pathway. At this time, concentrations of contaminants detected in
soil are not known to be protective of groundwater quality.
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TABLE 2-1
SUMMARY OF BORINGS AND SWMUs/AOCs

SWMU/AOC Number and Name Boring Numbers®

151 Bluestreak Containment Trench ESB1316, 1317, 1318, 1319

134 Plating Waste Container Storage Area ESB1310, 1311, 1312, 1313, 1314, 1315

070 Former Clarifier UST ESB1156, 1157, 1200

156 Air Scrubber Sump ESB1151, 1152, 1153, 1154, 1155

156 Sump EV-115 ESB1183, 1184, 1185

156 Sump EV-116 ESB1185, 1186

156 Sump EV-117 ESB1187, 1188, 1189

156 Bluestreak Pit ESB1157, 1152, 1183, 1184, 1185, 1186, 1187, 1188,
1189, 1194, 1195, 1196, 1197, 1198, 1199

156 Basin 1 ESB1193, 1199

156 Basin 2 ESB1191, 1205

156 Trench 1 ESB1184, 1185, 1205

156 Trench 2 ESB1186, 1187, 1204

156 Trench 3 ESB1188, 1189, 1203

156 Basin 3 ESB1190, 1202

156 Basin 4 ESB1192, 1201

150 Zyglo Penetrant Sump ESB1158

1 = Some borings were used to assess more than one SWMU/AOC.
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Table 2-2

Summary of Soil Sample Analytical Results for Metals, (mg/kg)

Building 40-31 Waste Container Storage Area and Containment Trench

Boeing Everett Plant Remedial Investigation

Sample ID/Date Arsenic Barium Cadmium Chromium Copper Lead Nickel Selenium
19965";?3:;”"5;'“3:\,3 orB 167 (B) 5,600 (B) 80 (B) 51(?8 ((AAI)) 2,960 (B) 1.2050%(@) 1,600 (B) 400 (B)

1096 M; (I:IAC'I\S::;‘;dLZ Vle(:OX oW 0.00583 112 16 1,600 (Cr'%) 592 NE 320 8.0

+3 +6:
+3 +6:
roscionof ominaer | 00:® | 2O | @ | momeynene | PO | DO | we | e
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 36.4 24.0 47.8 NE
Background Concentration

ESB1310-1' 07/30/98 13 423 2.6 455 J 16.9 3 64 01U
ESB1310-6' 07/30/98 1.0 47.0 02U 43.6 J 17.4 2 71 01U
ESB1311-1 1/2' 07/30/98 1.8 53.3 02U 381J 15.3 3 54 01U
ESB1311-5' 07/30/98 1.9 54.3 02U 399 16.2 3 49 01U
ESB1312-1' 07/30/98 2.2 67.6 02U 4253 19.0 3 54 01U
ESB1312-5' 07/30/98 2.8 63.4 02U 43.8 J 16.8 3 51 01U
ESB1313-3' 07/30/98 3.2 89.6 02U 432 J 224 4 57 01U
ESB1313-5' 07/30/98 4.2 80.7 02U 455 J 18.0 3 54 01U
ESB1314-1' 07/30/98 2.0 49.5 02U 348 J 15.5 3 61 01U
ESB1314-5' 07/30/98 1.8 45.8 02U 374 15.7 2U 61 01U
ESB1314-11' 07/30/98 1.9 48.0 02U 40.0 J 16.2 3 68 01U
ESB1315-1' 07/30/98 2.7 72.0 02U 43.0 J 209 3 52 01U
ESB1315-5' 07/30/98 2.6 37.6 02U 2791 10.0 3 45 01U
ESB1316-2' 07/30/98 3.8 66.6 02U 384 18.4 4 51 01U
ESB1316-6' 07/30/98 34 56.9 02U 3491 15.8 3 54 01U

ESB1316-6' (DUP) 07/30/98 2.8 60.2 02U 344 18.6 3 47 0.1
ESB1317-2' 07/30/98 35 744 02U 432 J 216 3 56 01U
ESB1317-8' 07/30/98 2.3 59.9 02U 433 J 16.1 3 43 01U
ESB1318-2' 07/30/98 2.8 65.2 0.9 545 19.7 3 55 02U
ESB1318-8' 07/30/98 2.2 69.7 02U 479 J 15.2 3 54 01U
ESB1319-2' 07/30/98 2.7 56.4 02U 4143 15.9 3 51 02U
ESB1319-5 1/2' 07/30/98 3.0 60.6 02U 409 J 17.3 3 56 01U

Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use
(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate
NE - Not established
J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.
Samples were analyzed for silver and mercury, but these metals were not detected in any of the samples.

Numbers in bold font indicate that the results reported exceed the most current MTCA cleanup level as of June 2010.
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Table 2-3

Summary of Soil Sample Analytical Results for Conventional Analyses
Building 40-31 Waste Container Storage Area and Containment Trench
Boeing Everett Plant Remedial Investigation

Total Cyanide
Sample ID/Date (mg /ykg) pH
sl Clonup Leve 1600 Ne
1996 MTCA Method B 100x GW
Soil Cleanup Level 32 NE
" ol loanup Lovel 1600 Ne
ESB1310-1' 07/30/98 0.21U 591
ESB1310-6' 07/30/98 021U 6.7 J
ESB1311-1 1/2' 07/30/98 0.21U 791
ESB1311-5' 07/30/98 0.22U 8.2
ESB1312-1' 07/30/98 0.22U 8.0J
ESB1312-5' 07/30/98 0.22U 8.0J
ESB1313-3' 07/30/98 0.22U 8.2
ESB1313-5' 07/30/98 0.22U 7.2 ]
ESB1314-1' 07/30/98 0.21U 6.3 J
ESB1314-5' 07/30/98 0.21U 791
ESB1314-11' 07/30/98 0.22U 7.6 J
ESB1315-1' 07/30/98 0.22U 791
ESB1315-5' 07/30/98 0.23U 7.3
ESB1316-2' 07/30/98 0.23U 791
ESB1316-6' 07/30/98 0.22U 79
ESB1316-6' (DUP) 07/30/98 0.21U 8.0J
ESB1317-2' 07/30/98 0.23U 8.7 J
ESB1317-8' 07/30/98 0.22U 76 J
ESB1318-2' 07/30/98 0.24U 8.2
ESB1318-8' 07/30/98 0.22U 891
ESB1319-2' 07/30/98 0.21U 9.1
ESB1319-5 1/2' 07/30/98 0.22U 8.0J

Notes:

MTCA - Model Toxics Control Act

1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

J - Estimated value

NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.
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Table 2-4

Summary of Soil Sample Analytical Results for Non-halogenated SVOCs, VOCs, and Conventional Analyses
Building 40-31 Outside: Former Clarifier UST
Boeing Everett Plant Remedial Investigation

Non-halogenated SVOCs Volatile Organic Compounds .
(ma/kg) (na/kg) Conventional Analyses
Sample ID/Date H
. . Total Cyanide
Cyclohexanol Acetone Methylene Chloride Trichloroethene pH
(mg/kg)
1996.MTCA Method B NE 8,000,000 133,000 90,900 1,600 NE
Soil Cleanup Level
1996 MTQA Method B 100x GW NE 80,000 583 398 3 NE
Soil Cleanup Level
30 (A)
2001 sl\gﬁcc?e xﬁthi‘i \ZI orB NE 8,000,000 (B) 133?%5?)(8) 90,900 (B) 1,600 (B) NE
P ’ 11,000 (B*)
MTCA Method A or B 20 (A) 30 (A)

Protection of Groundwater NE 3,211 (B) 25 (B) 3.2(B) NE NE
ESB1156-7 1/2' 03/26/98 7.7 9.8 U* 22U 11U 0.20 U 821
ESB1156-10' 03/26/98 50 U 14.0 U* 22 U 11U 0.22 U 8.0J
ESB1157-7 1/2' 03/26/98 50U 8.6 U* 22U 11U 0.20 U 761
ESB1157-7 1/2' (DUP) 03/26/98 50U 12.0 U* 2.6 U* 11U 022 U 8.4
ESB1157-12 1/2' 03/26/98 50 U 8.7 U* 22U 3.0 022 U 7.7
ESB1200-7 1/2' 04/29/98 50U 10.0 U* 22U 11U 022 U 841
ESB1200-10' 04/29/98 50 U 11.0 U* 21U 11U 0.22 U 831J
Notes:

MTCA - Model Toxics Control Act.
(A) - MTCA Method A soil cleanup level for unrestricted land use
(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.
(DUP) - Field duplicate

J - Estimated value

NE - Not established
U - Compound was analyzed for but not detected above the reporting limit shown.
* Result was qualified as not detected during validation due to method blank, trip blank, or rinsate blank results.
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Table 2-5

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-31 Outside: Former Clarifier UST

Boeing Everett Plant Remedial Investigation

Sample ID/Date Arsenic Barium Chromium Copper Lead Nickel Selenium Silver
1996 MTCA Method A or B 100 (A) 250 (A)
Soil Cleanup Level 1.67 (B) 5,600 (B) 500 (Al) 2,960 (B) 1,000 (Al) 1,600 (B) 400 (B) 400 (B)
1996 MTCA Method B 100x GW 43
Soil Cleanup Level 0.00583 112 1,600 (Cr™) 59.2 NE 32.0 8.0 8.0
2001 MTCA Method A or B 20 (A) 5,600 (B) 2,000 (Cr®) /19 (Cr'%) (A) 250 (A)
Soil Cleanup Level 0.667 (B) 16,000 (B*) 120,000 (%) / 240 (C") (B) 2,960 (B) 1,000 (Al) 1,600 (B) 400 (B) 400 (B)
MTCA Method A or B 20 (A) 2,000(Cr?) /19 (Cr') (A)
Protection of Groundwater 0.03 (B) 2,637 (B) 480,096 (Cr) / 18 (CF™) (B) 263 (B) 250 (A) 417 (B) 8.3(B) 13.6 (B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 48.2 36.4 24.0 47.8 NE NE
Background Concentration
ESB1156-7 1/2' 03/26/98 31 55.3 43.7 18.7 3 48.0 01U 03U
ESB1156-10' 03/26/98 29 65.0 404 279 4 54.0 02U 03U
ESB1157-7 1/2' 03/26/98 2.8 545 38.4 16.8 2 47.0 01U 03U
ESB1157-7 1/2' (DUP) 03/26/98 21 60.3 40.5 18.0 3 52.0 01U 03U
ESB1157-12 1/2' 03/26/98 0.6 458 40.9 19.4 2U 41.0 52 03U
ESB1200-7 1/2' 04/29/98 2.6 67.6 45.0 19.0 3 52.0 01U 03U
ESB1200-10' 04/29/98 24 60.9 414 16.9 3 52.0 01U 03U

Notes:

MTCA - Model Toxics Control Act.

(A) - MTCA Method A soil cleanup level for unrestricted land use

(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

NE - Not established

J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.

Samples were analyzed for cadmium and mercury, but these metals were not detected in any of the samples.

Numbers in bold font indicate that the results reported exceed the most current MTCA cleanup level as of June 2010.

Numbers in grey shading indicate results that exceed the MTCA Protection of Groundwater levels, but do not exceed the most current MTCA cleanup levels.
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Table 2-6

Summary of Soil Sample Analytical Results for Non-halogenated SVOCs and Conventional Analyses
Building 40-31 Outside: Air Scrubber Pits
Boeing Everett Plant Remedial Investigation

Non-haliﬂ:a;/its)d SVOCs Conventional Analyses
Sample ID/Date

Cyclohexanol Tot(anl]gC/ykzr)ude pH
Sl Cloanup Lovel NE NE
5 MG Mot 101G e : e
" Sol Clonup Lovel NE NE
ESB1151-12 1/2' 03/25/98 9.4 0.21 U 8.81J
ESB1151-20' 03/25/98 50U 0.22 U 8.7
ESB1151-30' 03/25/98 50U 0.22 U 8.81J
ESB1152-12 1/2' 03/26/98 7.1 0.23 U 8.61J
ESB1152-20' 03/26/98 28.0 0.20 U 9.0J
ESB1152-30' 03/26/98 15.0 0.20 U 9.2
ESB1153-12 1/2' 03/26/98 50U 0.20 U 841
ESB1153-12 1/2' (DUP) 03/26/98 50U 0.21 U 851
ESB1153-20' 03/26/98 9.0 0.22 U 9.2
ESB1153-30' 03/26/98 11.0 0.21 U 9.0J
ESB1154-12 1/2' 03/26/98 50U 0.21 U 851
ESB1154-20' 03/26/98 10.0 0.21 U 9.1
ESB1154-30' 03/26/98 50U 0.21 U 9.0J
ESB1155-12 1/2' 03/26/98 50U 0.20 U 9.1
ESB1155-20' 03/26/98 50U 0.20 U 891
ESB1155-30' 03/26/98 50U 0.23 U 941

Notes:

MTCA - Model Toxics Control Act.

1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate
J - Estimated value
NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.
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Table 2-7

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-31 Outside: Air Scrubber Pits
Boeing Everett Plant Remedial Investigation

Sample ID/Date Arsenic Barium Chromium Copper Lead Nickel Selenium Silver
1996;:::%@3’;”;;“5:\/3 orB 167(8) | 5600(B) 51(%) ((:I)) 2,960 (B) 1,%)%% ((AA)I) 1,600 (B) | 400 (B) 400 (B)
1996 MS-I;)Ci:IAc:\::r::;dLEvle?OX cw 0.00583 112 1,600 (Cr*®) 59.2 NE 32.0 8.0 8.0
+3: +61
acasoraces || o | s |z em | g | SO | 0w | woe | w00
+3: +61
Pr'\:t: Cct'i?mMoef‘gOr‘; fn (?\:vgter 0283(% 2,637 (B) 42&88;%% /1?;((:&)6)(2) 263 (B) 250 (A) 417 (B) 8.3(B) 136 (B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 48.2 36.4 24.0 47.8 NE NE
Background Concentration
ESB1151-12 1/2' 03/25/98 4.4 68.1 45.9 J 19.3 3 57.0 01U 03U
ESB1151-20 03/25/98 39 70.8 40.3J 17.2 3 52.0 02U 03U
ESB1151-30' 03/25/98 29 51.1 318 J 16.4 2 49.0 01U 03U
ESB1152-12 1/2' 03/26/98 32 80.3 36.7 27.0 2U 47.0 02U 0.5
ESB1152-20" 03/26/98 2.7 76.6 440 24.6 3 58.0 01U 0.5
ESB1152-30' 03/26/98 3.2 78.1 41.3 234 3 55.0 02U 03U
ESB1153-12 1/2' 03/26/98 15 52.9 31.3 17.1 3 45.0 0.4 03U
ESB1153-12 1/2' (DUP) 03/26/98 2.8 57.4 38.1 18.5 3 52.0 01U 03U
ESB1153-20 03/26/98 17 50.2 311 15.6 2U 51.0 01U 03U
ESB1153-30' 03/26/98 31 72.6 35.9 19.1 2U 45.0 01U 0.5
ESB1154-12 1/2' 03/26/98 12 59.1 437 18.7 3 51.0 01U 03U
ESB1154-20" 03/26/98 2.8 53.1 345 19.7 3 47.0 02U 03U
ESB1154-30' 03/26/98 2.6 63.4 384 26.7 4 50.8 02U 03U
ESB1155-12 1/2' 03/26/98 25 66.1 35.2 18.7 3 47.0 02U 03U
ESB1155-20" 03/26/98 3.7 59.4 33.9 26.3 3 51.0 02U 03U
ESB1155-30' 03/26/98 2.7 69.7 40.9 19.8 2 55.0 01U 03U
Notes:

MTCA - Model Toxics Control Act.

(A) - MTCA Method A soil cleanup level for unrestricted land use

(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).

1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate
NE - Not established
J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.

Samples were analyzed for cadmium and mercury, but these metals were not detected in any of the samples.
Numbers in bold font indicate that the results reported exceed the most current MTCA cleanup level as of June 2010.
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Table 2-8

Summary of Soil Sample Analytical Results for Non-halogenated SVOCs and Conventional Analyses
Building 40-31 Inside: Blue Streak Area

Boeing Everett Plant Remedial Investigation

Non-halogenated "
SVOCs Conventional Analyses
Sample ID/Date Cyclohexanol H Total Cyanide
(mg/kg) P (mg/kg)
1996 MTCA Method B
Soil Cleanup Level NE ) 1,600
1996 MTCA Method B 100x GW
X NE - 32
Soil Cleanup Level
2001 MTCA Method B
Soil Cleanup Level NE NE 1,600
ESB1183-15 1/2' 04/22/98 NA 951 0.22U
ESB1183-17 1/2' 04/22/98 NA 911 021U
ESB1183-25' 04/22/98 NA 91J 0.22U
ESB1184-15' 04/22/98 NA 891 0.22U
ESB1184-17 1/2' 04/22/98 NA 891 0.22U
ESB1184-25' 04/22/98 NA 891 0.22U
ESB1186-15' 04/23/98 NA 891 0.22U
ESB1186-17 1/2' 04/23/98 NA 891 021U
ESB1186-25' 04/23/98 NA 891 0.22U
ESB1187-15' 04/24/98 5U 881 0.22U
ESB1187-17 1/2" 04/24/98 5U 881 021U
ESB1187-25' 04/24/98 5U 891 0.22U
ESB1188-15' 04/24/98 5U 881 0.22U
ESB1188-17 1/2' 04/24/98 5U 891 021U
ESB1188-25' 04/24/98 5U 891 0.22U
ESB1189-15' 04/24/98 5U 891 0.22U
ESB1189-18' 04/24/98 5U 881 0.21
ESB1189-25' 04/24/98 5U 871 0.22U
ESB1190-1 1/2' 04/24/98 5U 741 0.42
ESB1190-3 1/2' 04/24/98 5U 791 0.21
ESB1191-1 1/2' 04/24/98 NA 81J 021U
ESB1191-3 1/2' 04/24/98 NA 811 021U
ESB1192-2' 04/24/98 NA 81J 0.22
ESB1193-1 1/2' 04/27/98 NA 8.1J 021U
ESB1193-5 1/2' 04/27/98 NA 821 0.22U
ESB1194-13 1/2' 04/27/98 NA 91J 021U
ESB1194-17 1/2' 04/27/98 NA 91J 0.22U
ESB1194-17 1/2' (DUP). 04/27/98 NA 91J 0.22U
ESB1194-25' 04/27/98 NA 91J 0.22U
ESB1195-12 1/2' 04/27/98 NA 891 0.22U
ESB1195-17 1/2' 04/27/98 NA 91J 0.22U
ESB1195-25' 04/27/98 NA 91J 0.22U
ESB1196-12 1/2' 04/28/98 NA 871 021U
ESB1196-17 1/2' 04/28/98 NA 881 021U
ESB1196-25' 04/28/98 NA 88 1J 021U
ESB1197-12 1/2' 04/28/98 NA 871 021U
ESB1197-17 1/2' 04/28/98 NA 881 0.22U
ESB1197-25' 04/28/98 NA 851 0.22U
ESB1198-13' 04/28/98 NA 871 0.22U
ESB1198-17 1/2' 04/28/98 NA 841 0.22U
ESB1198-25' 04/28/98 NA 8.8 1J 0.22U
ESB1199-12 1/2' 04/28/98 NA 881 021U
ESB1199-17 1/2' 04/28/98 NA 871 0.22U
ESB1199-25' 04/28/98 NA 8.8 1J 0.22U
ESB1201-2 1/2' 04/29/98 NA 74 021U
ESB1201-10' 04/29/98 NA 841 021U
ESB1202-1 1/2' 04/29/98 5U 851 02U
ESB1202-5 1/2' 04/29/98 5U 821 0.22U
ESB1203-2 1/2' 04/29/98 NA 81J 021U
ESB1203-4 1/2' 04/29/98 NA 81J 021U
ESB1204-2 1/2' 04/29/98 NA 781 021U
ESB1204-4 1/2' 04/29/98 NA 791 021U
ESB1205-2 1/2' 04/29/98 NA 811 02U
ESB1205-6 1/2' 04/29/98 NA 821 0.22U
ESB1205-6 1/2' (DUP) = 04/29/98 NA 821 021U

Notes:

MTCA - Model Toxics Control Act.

1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

NA - Not analyzed

NE - Not established

J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.
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Table 2-9

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-31 Inside: Blue Streak Area

Boeing Everett Plant Remedial Investigation

Sample ID/Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver
1996 MTCA Method A or B 100 (A 250 (A
Soil Cleanup Level 1.67 (B) 5,600 (B) 80 (B) 500 ((AI)) 2,960 (B) 1,000(( A?I) 24 (B) 1,600 (B) 400 (B) 400 (B)
1996 MTC.A Method B 100x GW 0.00583 112 1.6 1,600 (Cr+3) 59.2 NE 0.48 32.0 8.0 8.0
Soil Cleanup Level
2001 MTCA Method A or B 20 (A] 5,600 (B 2 (A 2,000(Cr*®) /19 (Cr*®) (A 250 (A 2(A
Soil Cleanup Level 0.66§ ()B) 16,000 EBB‘) 80((B)) 120,000((&*3)) / 245) (Cr)*e() ()B) 2,960 (B) 1,000((A?I) 24((B)) 1,600 (8) 400(8) 400(8)
MTCA Method A or B 20 (A 2 (A 2,000 (Cr®) /19 (Cr'®) (A 2(A
Protection of Groundwater 0.03((8)) 2637 (8) 1.1((B)) 480,096( (Cr*)a) / 18( (Cr*)e)( (é) 263 (B) 250 (A) S.Oé ()B) 417 (B) 83(B) 136(B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 36.4 24.0 0.07 47.8 NE NE
Background Concentration
ESB1183-15 1/2' 04/22/98 24 67.4 02U 42.2 17.3 3 0.05U 58.0 8.0 0.5
ESB1183-17 1/2' 04/22/98 203 54.2 02U 41.7 17.0 4 0.05U 51.0 50U 0.5
ESB1183-25' 04/22/98 19J 57.2 02U 59.4 17.2 4 0.06 55.0 50U 0.4
ESB1184-15' 04/22/98 24 64.5 02U 40.2 18.4 5 0.05U 49.0 8.0 0.5
ESB1184-17 1/2' 04/22/98 253 57.0 02U 37.8 16.1 4 0.05U 54.0 50U 0.5
ESB1184-25' 04/22/98 1.8J 56.4 02U 40.2 19.9 5 0.04U 59.0 60U 0.6
ESB1186-15' 04/23/98 25 67.4 02U 36.6 18.8 4 0.05U 52.0 01U 03U
ESB1186-17 1/2' 04/23/98 21 62.7 02U 331 145 4 0.05U 47.0 01U 03U
ESB1186-25' 04/23/98 2.6 64.9 02U 36.4 18.1 5 0.05U 52.0 01U 03U
ESB1187-15' 04/24/98 13 485 02U 34.1 16.2 4 0.05U 51.0 01U 03U
ESB1187-17 1/2" 04/24/98 11 33.7 02U 26.7 9.1 4 0.05U 43.0 01U 03U
ESB1187-25' 04/24/98 2.2 63.0 02U 39.9 16.8 6 0.05U 48.0 01U 0.4
ESB1188-15' 04/24/98 18 729 02U 38.0 16.5 3 0.05U 50.0 01U 0.4
ESB1188-17 1/2' 04/24/98 28 456 02U 38.2 133 4 0.05U 47.0 01U 0.4
ESB1188-25' 04/24/98 2.0 54.1 02U 34.2 16.1 4 0.04U 48.0 01U 0.5
ESB1189-15' 04/24/98 24 66.3 02U 38.8 17.9 4 0.05U 53.0 01U 0.5
ESB1189-18' 04/24/98 21 545 02U 37.7 14.2 4 0.04U 52.0 01U 03U
ESB1189-25' 04/24/98 2.6 50.6 02U 33.6 14.1 4 0.05U 49.0 01U 0.4
ESB1190-1 1/2' 04/24/98 18 433 02U 440 15.7 4 0.05U 52.0 01U 0.3
ESB1190-3 1/2' 04/24/98 2.2 44.9 02U 47.0 15.2 4 0.04U 48.2 01U 0.3
ESB1191-1 1/2' 04/24/98 21 52.0 02U 38.0 16.9 3 0.05U 51.0 01U 0.6
ESB1191-3 1/2' 04/24/98 2.0 57.5 02U 32.3 16.9 3 0.05U 48.0 01U 0.3
ESB1192-2' 04/24/98 19 53.7 02U 46.6 19.0 3 0.05U 60.0 01U 0.5
ESB1193-1 1/2' 04/27/98 1.7 459 02U 31.3 13.4 3 0.05U 51.0 01U 03U
ESB1193-5 1/2' 04/27/98 24 51.7 02U 33.7 13.8 3 0.05U 49.0 0.1 03U
ESB1194-13 1/2' 04/27/98 26 53.6 02U 322 15.0 4 0.05U 48.0 01U 03U
ESB1194-17 1/2' 04/27/98 28 61.0 02U 444 18.0 4 0.05U 55.0 01U 03U
ESB1194-17 1/2' (DUP) 04/27/98 23 61.6 02U 47.3 18.6 5 0.05U 54.0 01U 03U
ESB1194-25' 04/27/98 25 56.5 02U 36.6 14.6 2 0.05U 50.0 01U 03U
ESB1195-12 1/2' 04/27/98 22 53.6 02U 341 15.4 3 0.05U 50.0 01U 03U
ESB1195-17 1/2' 04/27/98 1.7 53.6 02U 34.1 14.8 3 0.05U 53.0 01U 03U
ESB1195-25' 04/27/98 24 54.7 02U 31.7 16.0 3 0.05U 53.0 01U 03U
ESB1196-12 1/2' 04/28/98 3.0 67.4 02U 50.4J 185 4 0.05U 61.0 01U 03U
ESB1196-17 1/2' 04/28/98 29 52.9 02U 40.6J 155 3 0.05U 57.0 01U 03U
ESB1196-25' 04/28/98 2.7 63.8 02U 36.5J 17.6 4 0.05U 56.0 01U 03U
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Table 2-9

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-31 Inside: Blue Streak Area

Boeing Everett Plant Remedial Investigation

Sample ID/Date Arsenic Barium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver
1996 MTCA Method A or B 100 (A 250 (A
Soil Cleanup Level 1.67 (B) 5,600 (B) 80 (B) 500 ((AI)) 2,960 (B) 1’000(( A?I) 24 (B) 1,600 (B) 400 (B) 400 (B)
1996 MTC.A Method B 100x GW 0.00583 112 1.6 1,600 (Cr+3) 59.2 NE 0.48 32.0 8.0 8.0
Soil Cleanup Level
2001 MTCA Method A or B 20 (A] 5,600 (B 2 (A 2,000(Cr*®) /19 (Cr*®) (A 250 (A 2(A
Soil Cleanup Level 0.66§ ()B) 16,000 EBB‘) 80((B)) 120,000((&*3)) / 245) (Cr)*e() ()B) 2,960 (B) 1,000((A?I) 24((B)) 1,600 (8) 400(8) 400(8)
MTCA Method A or B 20 (A 2 (A 2,000 (Cr®) /19 (Cr'®) (A 2(A
Protection of Groundwater 0.03((8)) 2637 (8) 1.1((B)) 480,096( (Cr*)a) / 18( (Cr*)e)( (é) 263 (B) 250 (A) S.Oé ()B) 417 (B) 83(B) 136(B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 36.4 24.0 0.07 47.8 NE NE
Background Concentration
ESB1197-12 1/2' 04/28/98 20 49.0 02U 3793 12.9 3 0.04U 46.3 01U 03U
ESB1197-17 1/2' 04/28/98 25 60.0 02U 3793 15.3 3 0.05U 54.0 01U 03U
ESB1197-25' 04/28/98 2.1 57.9 02U 36.9J 15.5 4 0.05U 60.0 01U 03U
ESB1198-13' 04/28/98 21 57.9 02U 35.6J 15.2 4 0.05U 56.0 01U 03U
ESB1198-17 1/2' 04/28/98 20 57.4 02U 35.7J 16.0 4 0.05U 60.0 01U 03U
ESB1198-25' 04/28/98 3.1 62.8 02U 39.7J 16.1 3 0.04U 63.0 01U 03U
ESB1199-12 1/2' 04/28/98 2.3 69.7 02U 44.3J 18.7 4 0.05U 58.0 01U 0.4
ESB1199-17 1/2' 04/28/98 2.7 62.4 02U 4347 19.8 7 0.05U 52.0 01U 0.3
ESB1199-25' 04/28/98 2.6 64.3 02U 37.6J 17.8 4 0.05U 66.0 01U 03U
ESB1201-2 1/2' 04/29/98 1.6 52.6 02U 31.7 155 3 0.05U 46.0 01U 03U
ESB1201-10' 04/29/98 1.7 50.3 02U 43.0 17.8 3 0.05U 66.0 01U 03U
ESB1202-1 1/2' 04/29/98 18 47.0 02U 39.9 16.2 3 0.05U 56.9 01U 03U
ESB1202-5 1/2' 04/29/98 2.3 47.3 02U 36.2 13.7 2U 0.05U 57.0 01U 03U
ESB1203-2 1/2' 04/29/98 20 525 02U 36.8 15.9 3 0.04U 49.0 01U 03U
ESB1203-4 1/2' 04/29/98 24 50.4 02U 32.8 13.7 2 0.05U 47.0 01U 03U
ESB1204-2 1/2' 04/29/98 29 51.8 0.3 39.3 15.6 3 0.05U 52.0 01U 03U
ESB1204-4 1/2' 04/29/98 25 61.9 02U 36.7 16.0 3 0.05U 48.0 01U 03U
ESB1205-2 1/2' 04/29/98 22 39.1 02U 34.7 13.8 3 0.05U 46.0 01U 03U
ESB1205-6 1/2' 04/29/98 21 54.4 02U 31.3 16.2 3 0.04U 50.0 01U 03U
ESB1205-6 1/2' (DUP) 04/29/98 2.6 58.8 02U 41.7 15.7 4 0.05U 51.0 01U 03U

Notes:
MTCA - Model Toxics Control Act.

(A) - MTCA Method A soil cleanup level for unrestricted land use

(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https:/fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

NE - Not established

J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.

Numbers in bold font indicate that the results reported exceed the most current MTCA cleanup level as of June 2010.
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Table 2-10

Summary of Soil Sample Analytical Results for TPH and Metals, (mg/kg)

Building 40-31 (Zyglo Penetrant Sump)
Boeing Everett Plant Remedial Investigation

Total Petroleum Hydrocarbons Metals**
Sample ID/Date . . . .
Diesel Range Mineral Oil Range Copper Zinc
1996 MTCA Method A or B
Soil Cleanup Level 200 (A) 200 (A) 2,960 (B) 24,000 (B)
1996 MT(_:A Method B 100x GW NE NE 59 2 480
Soil Cleanup Level
2001 MTCA Method A or B
Soil Cleanup Level 2,000 (A) 4,000 (A) 2,960 (B) 24,000 (B)
MTCA Method A or B
Protection of Groundwater NC NC 263 (B) 5971 (B)
WA Department of Ecology -
Puget Sound Regional - - 36.4 85.1
Background Concentration
ESB1158-7 1/2' 04/06/98 55U 11U 18.4 35.8
ESB1158-7 1/2' (DUP) 04/06/98 55U 11U 20.3 374
ESB1158-10' 04/06/98 8.3 ~* 11U 29.6 36.3
Notes:

MTCA - Model Toxics Control Act.

(A) - MTCA Method A soil cleanup level for unrestricted land use

(B) - MTCA Method B soil cleanup level

1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate
NE - Not established
NC - Not calculated

TPH - Total Petroleum Hydrocarbons; Diesel range fractions were quantitated using NWTPH-Dx and oil range fractions were quantitated

using NWTPH-Dx extended.

U - Compound was analyzed for but not detected above the reporting limit shown.

* Pattern profile of sample does not match a typical diesel or mineral oil pattern.

** Samples were analyzed for cadmium, but cadmium was not detected in the samples analyzed.
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3.0 BUILDING 40-51

This section presents the results of the subsurface investigation performed at three Attachment 5
SWMUSs/AOCs and two Attachment 7 SWMUs/AQOCs located in or near Building 40-51 at the Everett Plant
(Figure 3-1). This investigation was performed in accordance with Section 5.5 of the RIWP, Section 9.4 of
the IAWP, and Section 3.2 of the Supplemental RIWP. The SWMUs/AQOCs investigated include:

. No. 054 — Former Wastewater AST

. No. 065 — Former Paint Stripping Tankline

. No. 069 — East Traveling Paint Booth Sump (EV-114)

. No. 090 — Former UST EV-11

o No. 151 — Fuselage Area Southern Air Scrubber Trenches

Southern Air Scrubber Sumps (EV-112 and EV-119)
Wing Area Southern Air Scrubber Trenches
Northern Air Scrubber Trenches and Sump (EV-113)

Cure Area

3.1 SWMU/AOC NO. 054 FORMER WASTEWATER AST

SWMU/AOC No. 054 consists of a former aboveground storage tank (AST) that was located approximately
60 feet east of the northeast corner of Building 40-51 (Figure 3-1). It was used to contain wastewater from
Building 40-51 air scrubber sumps from 1969 to 1988. The former wastewater AST was constructed of
steel. The dimensions of this 25,000-gallon AST were 43 feet long and 9 feet in diameter. The tank was
situated above a concrete slab with spill containment walls around it. A blind sump was located in the
northeast corner of the containment area. The tank received wastewater from the Building 40-51 sumps and
discharged the wastewater to the sanitary sewer via buried piping. There is no specific information on the
depth of the buried piping, but it is assumed to have been at least 2 feet below grade. The operation of the
tank was discontinued in 1988 when it was cleaned and removed from the area.

Potentially dangerous constituents which may have been present within the wastewater discharged from the
air scrubber sumps to the AST include metals, non-halogenated SVOCs, phenol, TPH-G, TPH-D, and
VOCs associated with products used in the cleaning, sealing, priming and painting processes. There have
been no previous investigations of this area. Further details on SWMU/AOC No. 054 are presented in
Section 5.0 of the RIWP.

3.1.1 Purpose and Scope

The purpose of the investigation was to assess whether potentially dangerous constituents in wastewater in
the former AST and associated piping are present in the fill and glacial till soil beneath the location of the
former unit and piping. The scope of investigation performed was in general accordance with Section 5.5.1
of the RIWP and included the following:
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° Completed three borings to depths ranging from 9 feet to 11 feet bgs using a truck-mounted

Geoprobe rig
. Collected soil samples at prescribed depth intervals
. Field screened samples for organic vapors
° Submitted selected soil samples for analysis for VOCs, non-halogenated SVOCs, phenol,

TPH-G, TPH-D, and 8 RCRA metals plus strontium
There were no deviations from the planned scope of investigation.

3.1.2 Documentation of Drilling and Sampling

On July 30, 1998, Dames & Moore monitored the completion of three soil probe borings (ESB1307,
ESB1308, and ESB1309) in the area of the former wastewater AST as shown on Figure 3-2. Two soil
probes (ESB1307, ESB1308) were completed to a depth of 9 feet bgs in the area of the AST and one probe
(ESB1309) was completed to a depth of 11 feet bgs near the underground piping associated with the AST.
Soil samples were retrieved using SPT split spoon and Geoprobe samplers. The samples were transferred to
laboratory prepared glassware using a cleaned stainless spoon. After sampling was completed, the borings
were backfilled with hydrated bentonite chips and capped with concrete. Drilling techniques and sampling
procedures utilized were in general accordance with the SAP presented in Appendix A of the RIWP.

3.1.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil probe borings
ESB1307 through ESB1309 as shown on Figure 3-2. Geologic logs of the borings are presented in
Appendix B1. The chain of custody forms and analytical laboratory reports are presented in Appendix B2.
Data validation reports are in Appendix B3. Analytical results are summarized in Tables 3-1, 3-2, and 3-3.

3.1.3.1 Field Observations

The area investigated is covered with approximately 8-inch-thick concrete pavement. Underlying the
concrete is fill soil consisting of fine to medium sand and gravelly sand overlying silty fine to medium sand
to depths ranging from 6 feet to 11 feet bgs, the maximum depth investigated. Native glacial till consisting
of very dense silty sand was only encountered in boring ESB1307 at a depth of 6 feet bgs.

Staining or other visual indications of dangerous constituents were not observed. PID readings indicate
organic vapors slightly (up to 72 ppmv) above background ambient levels in fill soil samples from borings
ESB1308 and ESB1309.

Minor perched water was encountered in fill soil in sand layers at a depth of 7% feet bgs in probe ESB1308
and 9 feet bgs in probe ESB1309. The glacial till soil in boring ESB1307 was dry to damp. A water sample
was collected from ESB1308 but not analyzed because surface water runoff from rainfall entered the probe
hole and likely affected the integrity of the sample. Analytical results from this sample would not have been
representative of perched water only.
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3.1.3.2 Sample Analysis Results

Six soil samples from depths ranging from 1 foot to 9 feet bgs were submitted for analysis per the sample
selection criteria specified on Figure A-3 in the SAP (Appendix A of the RIWP). Table 3-1 summarizes the
analytical data for VOCs. Table 3-2 summarizes the analytical data for non-halogenated SVOCs, phenol,
gasoline and diesel range TPH. Table 3-3 summarizes the analytical data for RCRA metals plus strontium.
These tables also list the applicable MTCA Method A and B soil cleanup levels.

The analytical results (Table 3-1) indicate VOCs were either not detected at concentrations above the
method reporting limits or were detected at concentrations below the applicable MTCA Method B cleanup
levels with the exception of trichloroethene (TCE) and methylene chloride. TCE was detected in boring
ESB1308 at 1 foot bgs at a concentration of 140 ug/kg. TCE was also detected in boring ESB1309 at
concentrations of 1,200 pg/kg and 510 pg/kg in soil samples collected from depths of 3 feet and 9 feet bgs,
respectively. These concentrations are below the applicable MTCA Method B soil cleanup level (11,000
ng/kg), but are above the MTCA Method A unrestricted soil cleanup level (30 ng/kg), as well as the most
conservative preliminary soil cleanup level protective of groundwater (3.2 pg/kg). The concentration of
TCE in the 8 % foot bgs sample from ESB1308 was 5.7 pg/kg, which exceeds the most conservative
preliminary soil cleanup level protective of groundwater (3.2 pg/kg), but does not exceed the MTCA
Method A soil cleanup level (30 pg/kg) protective of both direct contact and groundwater. Methylene
chloride was detected in boring ESB1309 at concentrations of 41 ng/kg and 23 pg/kg at depths of 3 feet and
9 feet bgs, respectively. These concentrations are above the MTCA Method A unrestricted soil cleanup
level (20 pg/kg) and the most conservative preliminary soil cleanup level protective of groundwater (20
Ha/kg), but below the applicable MTCA Method B soil cleanup level of 133,000 pg/kg.

Non-halogenated SVOCs, TPH-D, TPH-G, and phenol were not detected at concentrations above the
method reporting limits (Table 3-2).

The analytical results indicate RCRA metals and strontium were either not detected at concentrations above
the method reporting limits or were detected at concentrations below the applicable MTCA soil cleanup
levels, with the exception of arsenic, chromium, and strontium (Table 3-3). Arsenic concentrations (1.7
mg/kg to 2.9 mg/kg) in all the samples analyzed are above the applicable MTCA Method B soil cleanup
level (0.667 mg/kg) and the most conservative preliminary soil cleanup level protective of groundwater
(0.03 mg/kg). However, all the detected concentrations are less than the Puget Sound background
concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A soil cleanup level protective of
groundwater (20 mg/Kkg).

Total chromium concentrations ranged from 39.5 mg/kg to 46.0 mg/kg, and are below the applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). These concentrations are above the MTCA
Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium, but are below the Puget Sound soil background
concentration of 48.2 mg/kg for total chromium (Ecology, 1994).

Concentrations of strontium ranged from 32.4 mg/kg to 45.9 mg/kg, with four of the six samples exhibiting
strontium concentrations exceeding the most conservative preliminary soil cleanup level protective of
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groundwater (38.4 mg/kg), and all are below the MTCA Method B soil cleanup level protective of direct
contact (48,000 mg/kg).

Evaluation of the vapor intrusion (VI) and soil to groundwater pathways for TCE in soil near this
SWMU/AOQOC is recommended for the FS in addition to the direct contact pathway. Screening of the VI
pathway was performed in this Rl using Ecology’s review draft Guidance for Evaluating Soil Vapor
Intrusion in Washington State: Investigation and Remedial Action, dated October 2009 (VI guidance).
Applying the Preliminary Assessment step of the VI guidance to this SWMU/AOC shows that the
chemicals present in soil beneath the SWMU/AOC are sufficiently volatile to be a potential VI source. In
particular, TCE was detected in soil at a concentration (1,200 pg/kg) “significantly exceeding” the
protection of groundwater soil cleanup level (3.2 pg/kg) calculated based on the MTCA Method B
groundwater cleanup level, in accordance with the screening criteria of WAC 173-340-740(3)(b)(iii)(C)(111).
This TCE concentration was detected in soil from a depth of 3 feet bgs within 100 feet of an existing
building and PID readings taken during field sampling indicated organic vapors slightly elevated above
background ambient levels in some of the soil samples.

Metals detected in soil near this SWMU/AOC are not recommended as constituents for further evaluation in
the FS because:

o All the detected soil metal concentrations are within the typical range detected in native soils at the
Boeing Everett site

e There is no indication of a chemical release at this SWMU/AQOC other than TCE; there would be
other constituents with noticeably elevated concentrations other than just TCE if there were releases
of wastewater containing elevated metals concentrations based on the known use of chemical
products and waste streams generated that were stored in the former wastewater AST

o All detected metals concentrations are below the applicable MTCA A and/or B soil cleanup levels
for direct contact and/or regional background concentrations

Minor perched water was encountered in fill soil in sand layers at depths of 7% to 9 feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.2 SWMU/AOC NO. 065 FORMER PAINT STRIPPING TANKLINE

A former paint stripping tankline was located in the northwest corner of Building 40-51 (Figure 3-1). The
tank line was installed in 1970 and operated until 1975 when the system was closed. The tankline consisted
of seven tanks, a drip pan, a lime pit, and a sump within a subgrade concrete containment structure, and an
emergency dump UST below the containment floor. Potentially dangerous constituents contained in
SWMU/AOC No. 065 included an alkaline cleaner, chromic acid, nitric acid, methylene chloride, phenol,
MEK, MIBK, and lime. This area is currently covered by a storage building. There were no previous
investigations of the former paint stripping tankline. Further details on SWMU/AOC No. 065 can be
obtained from Section 5.0 of the RIWP.
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3.2.1 Purpose and Scope

The purpose of the investigation was to assess whether potentially dangerous constituents in liquids
contained in the former paint stripping tank line are present in the underlying fill and glacial till soil. The
scope of investigation performed was in general accordance with Section 5.5.2 of the RIWP and included
the following:

° Drilled five soil borings to depths ranging from 4 feet to 18% feet bgs using a limited
access, hollow-stem auger drill rig

. Collected soil samples at prescribed depth intervals

. Field screened samples for organic vapors and pH

. Submitted selected soil samples for analysis for RCRA metals, pH, and VOCs

There were no deviations from the planned scope of investigation. Soil boring ESB1104 was terminated at
a depth of 4 feet bgs due to an obstruction and replaced by boring ESB1105 which was completed at the
planned depth.

3.2.2 Documentation of Drilling and Sampling

On August 9 and 11, 1997, Dames & Moore monitored drilling of five soil borings (ESB1101 through
ESB1105) in the area of the former tank line, as shown on Figure 3-2. The borings were drilled to depths
ranging from 4 feet to 18% feet bgs. Samples were collected using a Dames & Moore U-type sampler fitted
with stainless steel rings. After sampling was completed, the borings were backfilled with hydrated
bentonite chips and capped with concrete. Drilling techniques and sampling procedures utilized were in
general accordance with the SAP presented in Appendix A of the RIWP.

3.2.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1101
through ESB1105. The location of the borings and a geologic cross section in this area are shown on Figure
3-2. The geologic cross section is presented on Figure 3-3. Geologic logs of the borings are presented in
Appendix B1. The chain of custody forms and analytical laboratory reports are presented in Appendix B2.
Data validation reports are in Appendix B3. Analytical results are summarized in Tables 3-4 and 3-5.

3.2.3.1 Field Observations

The area investigated is covered with 7-inch- to 10-inch-thick concrete pavement. An 8-inch-thick concrete
slab that is the base of the former containment structure was encountered at depths of 3% feet and 5 feet bgs
within soil borings ESB1103 and ESB1102, respectively. The fill encountered above this subgrade concrete
slab was brown medium to coarse sand. Glacial till was encountered beneath this slab in boring ESB1102,
and fill consisting of fine to medium sand was encountered below this slab to a depth of 10 feet bgs in
boring ESB1103 (Figure 3-3). At borings ESB1101, ESB1104, and ESB1105 fill soil consisting of fine to
coarse sand was encountered to depths ranging from 3% feet to 10 feet bgs. Glacial till soil consisting of
very dense silty fine to medium sand with some gravel was encountered beneath the fill soil to the
maximum depth explored of 18%- feet bgs.
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Groundwater was not encountered to the maximum depth explored of 18%: feet bgs. A thin (% foot thick)
zone of saturated fill soil above the subgrade concrete slab was encountered in boring ESB1102. This water
is interpreted to be residual liquid left in the containment structure during in-place closure of this unit. Fill
soil outside the containment structure was damp to moist with minor wet soil encountered at the fill/glacial
till interface at soil boring ESB1103.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors above ambient background in the soil samples screened, except for 306 ppmv in wet
fill above the subgrade concrete slab in boring ESB1102. Field measurements of soil pH indicated a pH
range of 7.4 S.U. to 9.2 S.U. that is within the normal range for soil.

3.2.3.2 Sample Analysis Results

Selected soil samples were submitted for analysis per the sample selection criteria specified on Figures A-4
and A-5 in the SAP (Appendix A of the RIWP). Twelve soil samples from depths ranging from 5 feet to 18
feet bgs were submitted for analysis. A duplicate sample from 5 feet bgs in soil boring ESB1101 was also
analyzed. Table 3-4 summarizes the analytical data for VOCs. Table 3-5 summarizes the analytical data for
RCRA metals and pH. These tables also list the applicable MTCA Method A and B cleanup levels.

Analytical results summarized in Table 3-4 indicate that detected VOCs were at concentrations below the
applicable MTCA Method A and B soil cleanup levels for direct contact and the most conservative
preliminary soil cleanup levels protective of groundwater except for the concentration of benzene (11
mg/kg) in one sample of fill soil from 5 feet bgs in boring ESB1102. This concentration exceeds the most
conservative preliminary soil cleanup level protective of groundwater (4.5 mg/kg) but is below the MTCA
Method A soil cleanup level protective of both direct contact and groundwater (30 mg/kg). Benzene was
not detected in the two deeper native soil samples (6 feet and 10 feet bgs) from this boring.

Metals were either not detected at concentrations above the method reporting limits or were at
concentrations below the applicable MTCA cleanup levels, with the exception of cadmium, chromium, and
lead in one soil sample of fill soil from 5 feet bgs in boring ESB1102 (Table 3-5). The total chromium
concentrations of the remaining samples ranged from 32.6 mg/kg to 48.9 mg/kg, and are below the
applicable MTCA Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000
mg/kg, respectively) and the Method B soil cleanup level for hexavalent chromium (240 mg/kg).
Chromium concentrations in these samples were above the MTCA Method A soil cleanup level (19 mg/kg)
and the most conservative preliminary soil cleanup level protective of groundwater (18 mg/kg) for
hexavalent chromium. All detected chromium concentrations were below the Puget Sound soil background
level of 48.2 mg/kg (Ecology, 1994) except sample ESB1102 at 5 feet bgs (described below) and sample
ESB1101 at 5 feet bgs. The ESB1101 sample had a concentration (48.9 mg/kg) slightly above background,
but the field duplicate of this sample (38.3 mg/kg) was below background.

The sample collected from 5 feet bgs in boring ESB1102, which contains elevated concentrations of
benzene and several metals, is a sample of backfill soil completely contained within the filled, subgrade
concrete containment structure that is capped by the concrete floor slab. In this sample, cadmium was
detected at a concentration (43.6 mg/kg) below the applicable MTCA Method B soil cleanup level (80
mg/kg), but above the Method A unrestricted soil cleanup level (2 mg/kg). Total chromium was detected at
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a concentration (1,840 mg/kg) above the MTCA Method A and B soil cleanup level for hexavalent
chromium (19 mg/kg and 240 mg/kg), but below the applicable Method A and B soil cleanup levels for
trivalent chromium (2,000 mg/kg and 120,000 mg/kg). The detected concentration is below the MTCA
Method A soil cleanup level protective of groundwater (2,000 mg/kg) for trivalent chromium, but exceeds
the most conservative preliminary soil cleanup level protective of groundwater (18 mg/kg) for hexavalent
chromium. Lead was detected at a concentration (912 mg/kg) above the MTCA Method A unrestricted soil
cleanup level (250 mg/kg), which is also the soil cleanup level protective of groundwater. Selenium was
detected in this sample at a concentration of 20 mg/kg, which exceeds the most conservative preliminary
soil cleanup level protective of groundwater (8.3 mg/kg) but is below the MTCA Method B soil cleanup
level protective of direct contact (400 mg/kg). The 5-foot bgs sample was collected just above the top of the
subgrade concrete slab that is the base of the former containment structure. Metal concentrations detected in
two deeper soil samples in ESB1102, including soil directly below the containment structure at a depth of 6
feet bgs and at 10 feet bgs, are below the applicable MTCA cleanup levels, including those for protection of
groundwater, and Puget Sound background levels. These results indicate that the affected soils are
contained within the closed-in-place concrete containment structure and there has not been migration of
dangerous constituents outside the containment.

Arsenic was not detected above the method reporting limit. The method reporting limit for arsenic (5
mg/kg) for these soil samples was elevated above the typical arsenic concentrations detected in the Everett
Plant soils and the applicable MTCA Method B cleanup level. However, the reporting limit was below the
Puget Sound background concentration of 7.30 mg/kg (Ecology, 1994) with the exception of one sample
(ESB1102 at a depth of 5 feet). This sample analysis had a reporting limit of 10 mg/kg. The detection limit
for arsenic exceeded the most conservative preliminary soil cleanup level protective of groundwater (0.03
mg/kg), but is below the MTCA Method A soil cleanup level protective of both direct contact and
groundwater (20 mg/kg). Therefore, arsenic is not recommended for evaluation in the FS for this
SWMU/AOC.

Laboratory pH measurements of soil samples ranged from 7.8 S.U. to 8.8 S.U and are within the normal
range for soil.

Evaluation of the vapor intrusion (VI) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU/AOC
shows that five chemicals present in soil beneath the SWMU/AOC (benzene, chlorobenzene, ethylbenzene,
toluene, and xylenes, Table 3-4) are sufficiently volatile to be a potential VI source. However, these
detections of volatile chemicals are in one sample of backfill soil and are not considered to be a potential
source for V1 at this location for the following reasons:

e |In accordance with WAC 173-340-740(3)(b)(iii)(C)(l11), the concentrations of volatile chemicals
detected are less than the protection of groundwater soil cleanup levels calculated based on the
MTCA Method A groundwater cleanup levels (or Method B where no Method A value is
available).
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e The volatile chemical concentrations in the soil sample are generally at least an order of magnitude
below the lowest soil screening level.

o PID readings taken during field sampling generally did not indicate organic vapors significantly
elevated above background ambient levels in the soil sample.

Evaluation of the direct contact pathway for cadmium, chromium, and lead in the backfill soil contained
within this SWMU/AOC is recommended for the FS. Other metals in the backfill soil and metals in native
soil near this SWMU/AOC are not recommended as constituents for further evaluation in the FS with
respect to protection of groundwater because:

o All the elevated soil metal concentrations are within backfill soil that is totally contained within
concrete

e There is no indication of a chemical release to the native soils underlying this SWMU/AOC

o All detected metals concentrations in native soils are below the applicable MTCA A and/or B soil
cleanup levels for protection of groundwater and direct contact and/or regional background
concentrations

Groundwater was not encountered beneath this SWMU/AOC to a depth of 18% feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.3 SWMU/AOC NO. 151 FUSELAGE AREA SOUTHERN AIR SCRUBBER TRENCHES

Six air scrubber trenches are located in the fuselage area in the southeast portion of Building 40-51 (Figure
3-1). These trenches serve cleaning and painting operations of the aircraft fuselage sections. The
potentially dangerous constituents that may be present in wastewater circulated through and discharged from
these trenches include VOCs, non-halogenated SVOCs, RCRA metals, strontium, phenol, and TPH. There
have been no previous investigations of this area. Further details regarding this SWMU/AQOC are presented
in Section 5.0 of the RIWP.

3.3.1 Purpose and Scope

The purpose of the investigation was to assess whether dangerous constituents in water circulated in the
fuselage area air scrubber trenches is present in the surrounding fill and underlying glacial till soil. The
scope of investigation performed was in general accordance with Section 5.5.3 of the RIWP and included
the following:

o Drilled nine soil borings to depths ranging from 5% feet to 16 feet bgs using a limited
access hollow-stem auger drill rig, Salisbury portable drill rig, and hand auger

. Collected soil samples at prescribed depth intervals
. Field screened samples for organic vapors
° Physical testing of one soil sample
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° Submitted selected soil samples for analysis for VOCs, phenol, non-halogenated SVOCs,
eight RCRA metals, strontium, and TPH-D and TPH-G

Deviations from the planned scope of investigation included terminating two hand auger soil borings
(ESB1303 and ESB1304) at a depth of approximately 5 feet to 6% feet bgs due to drilling refusal. In
addition, two soil borings were terminated at a depth of 10% feet (ESB1280) and 13 feet bgs (ESB1208) due
to drilling refusal using a limited access rig.

3.3.2 Documentation of Drilling and Sampling

On May 2, 7, 8, June 27, and July 6, 7, and 31, 1998, Dames & Moore monitored drilling of nine soil
borings (ESB1207, ESB1208, ESB1214, ESB1215, ESB1270, ESB1279, ESB1280, ESB1303, and
ESB1304) adjacent to the fuselage area trenches as shown on Figure 3-2. The borings were drilled to depths
ranging from approximately 6 feet to 16 feet bgs. Samples were retrieved using a Dames & Moore U-type
sampler fitted with stainless steel rings, a SPT split spoon sampler, and a hand auger as appropriate.
Samples collected with the SPT split spoon sampler and hand auger were transferred to laboratory prepared
glassware using a cleaned stainless spoon. After sampling was completed, the borings were backfilled with
hydrated bentonite chips and capped with concrete. Drilling techniques and sampling procedures utilized
were in general accordance with the SAP presented in Appendix A of the RIWP.

3.3.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1207,
ESB1208, ESB1214, ESB1215, ESB1270, ESB1279, ESB1280, ESB1303, and ESB1304. The location of
the borings and a geologic cross section of this area are presented on Figure 3-2. The cross section is
presented on Figure 3-4. Geologic logs of the borings are presented in Appendix B1. The chain of custody
forms and analytical laboratory reports are presented in Appendix B2. Data validation reports are in
Appendix B3. Analytical results are summarized in Tables 3-6, 3-7, and 3-8.

3.3.3.1 Field Observations

The area investigated is covered with a 6-inch- to 10-inch-thick concrete floor slab. Fill soil consisting of
fine to coarse sand and silty sand with gravel was encountered to depths ranging from 4 feet to 8% feet bgs.
Glacial till soil consisting of very dense silty fine to medium sand with some gravel was encountered
beneath the fill soil to the maximum depth explored (16 feet bgs).

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors elevated above background ambient levels in the soil samples.

Groundwater was not encountered. The fill soil was typically dry to moist. Minor wet soil was encountered
at the fill/glacial till interface in one boring (ESB1303). The glacial till encountered was typically damp to
moist.

3.3.3.2 Sample Analysis Results

Soil samples were submitted for analysis per the sample selection criteria specified on Figure A-3 in the
SAP (Appendix A of the RIWP). Nineteen soil samples from depths ranging from 2% feet to 10 feet bgs
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were analyzed. Table 3-6 summarizes the analytical data for VOCs. Table 3-7 summarizes the analytical
data for non-halogenated SVOCs, phenol, and TPH-D and TPH-G. Table 3-8 summarizes the analytical
data for RCRA metals plus strontium. These tables also list the applicable MTCA Method A and B cleanup
levels.

VOCs, non-halogenated SVOCs, phenol, and TPH-G and TPH-D were either not detected at concentrations
above the method reporting limits or were detected at concentrations below the applicable MTCA cleanup
levels, including the most conservative preliminary soil cleanup level protective of groundwater. The
metals analyzed for were either not detected at concentrations above the reporting limits or were at
concentrations below the applicable MTCA soil cleanup levels with the exception of arsenic, chromium, and
strontium.

Arsenic concentrations (1.6 mg/kg to 4.0 mg/kg) in all of the samples analyzed were above the applicable
MTCA Method B soil cleanup level (0.667 mg/kg) and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, concentrations of arsenic in all of the samples are less
than the Puget Sound background concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A
soil cleanup level protective of groundwater (20 mg/kg). Therefore, arsenic is not recommended for
evaluation in the FS for this SWMU/AOC.

Total chromium concentrations ranged from 26.4 mg/kg to 76.9 mg/kg and are below applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). These concentrations are above the MTCA
Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium. However, fourteen of the nineteen samples analyzed
had total chromium concentrations that are below the Puget Sound background concentration of 48.2 mg/kg
(Ecology, 1994). Concentrations of other metals and organic compounds analyzed for were not elevated in
any of the samples. Therefore, the elevated chromium concentrations above background are not considered
to be indicative of a release and chromium is not recommended for evaluation in the FS for this
SWMU/AOQC.

Concentrations of strontium ranged from 20.9 mg/kg to 44.7 mg/kg, with five of the 19 samples exhibiting
strontium concentrations exceeding the most conservative preliminary soil cleanup level protective of
groundwater (38.4 mg/kg). All are well below the MTCA Method B soil cleanup level protective of direct
contact (48,000 mg/kg) and are consistent with strontium concentrations detected across the Everett facility.
Therefore, the detected strontium concentrations are not considered indicative of a release and strontium is
not recommended for evaluation in the FS for this SWMU/AQOC.

Evaluation of the vapor intrusion (VI) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU/AOC
shows that five chemicals present in soil beneath the SWMU/AOC (carbon disulfide, methylene chloride
and TPH as diesel, Tables 3-6 and 3-7), are sufficiently volatile to be a potential VI source. However, these
detections of volatile chemicals are not considered to be a potential source for VI at this location for the
following reasons:
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The one detection of TPH-D in soil (37 mg/kg) is well below the VI screening level for this
compound (10,000 mg/kg, WAC 173-340-740[3][iii][C][11]).

In accordance with WAC 173-340-740(3)(b)(iii)(C)(l11), the concentrations of carbon disulfide and
methylene chloride are less than the protection of groundwater soil cleanup levels calculated based
on the MTCA Method A or Method B groundwater cleanup levels.

The volatile chemical concentrations in the soil samples are at least four orders of magnitude below
the lowest soil screening level.

PID readings taken during field sampling did not indicate organic vapors significantly elevated
above background ambient levels in the soil samples.

Groundwater was not encountered beneath this SWMU/AOC to a depth of 16 feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.4 SWMU/AOC NO. 151 SOUTHERN AIR SCRUBBER SUMPS

The southern air scrubber sumps, EV-112 and EV-119, are located within the southeast portion of Building
40-51 (Figure 3-1). Sump EV-112 is uncoated and sump EV-119 is steel-lined. These sumps receive
wastewater and sludge from Building 40-51 clean, seal, and paint operations. Potentially dangerous
constituents which may have been present in wastewater in these sumps include VOCs, non-halogenated
SVOCs, phenol, TPH-G, TPH-D, RCRA metals, and strontium. There have been no previous investigations
of this area. Further details on the southern air scrubber sumps can be obtained from Section 5.0 of the
RIWP.

3.4.1 Purpose and Scope

The purpose of the investigation was to assess whether potentially dangerous constituents in wastewater in
the southern air scrubber sumps are present in the surrounding fill and underlying glacial till soil. The scope
of investigation performed was in general accordance with Section 5.5.3 of the RIWP and included the
following:

. Drilled one soil boring adjacent to sump EV-119 to a depth of approximately 16 feet bgs
using a Salisbury limited access portable drill rig

. Drilled two hand auger borings to depths of approximately 3 feet bgs (one adjacent to sump
EV-119 and one in the adjacent utility tunnel)

. Drilled five soil borings to depths ranging from 17 feet to 25% feet bgs using truck-
mounted and limited access hollow-stem auger drill rigs

. Completed three borings as monitoring wells

. Collected soil samples at prescribed depth intervals

. Field screened samples for organic vapors

. Collected groundwater samples from two monitoring wells and one soil boring
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° Submitted the groundwater samples and selected soil samples for analysis for VOCs, non-
halogenated SVOCs, phenol, TPH-G and TPH-D, eight RCRA metals, and strontium

Deviations from the planned scope of investigation included terminating soil boring ESB1269 at a depth of
17 bgs feet due to drilling refusal, terminating hand auger soil boring ESB1213 at a depth of 3' feet bgs
(sump floor) due to caving sand, and terminating hand auger soil boring ESB1285 at a depth of 2% feet bgs
(utility trench floor) due to hand auger drilling refusal. The flowing sand condition caused sand to enter the
borehole from the surrounding soils, thus preventing further hand auger drilling.

3.4.2 Documentation of Drilling and Sampling

On March 4, May 4, June 25 and 26, and July 1 and 14, 1998, Dames & Moore monitored drilling of eight
soil borings in the area of the southern air scrubber sumps as shown on Figure 3-2. Samples were retrieved
using a Dames & Moore U-type sampler fitted with stainless steel rings, a SPT split spoon sampler, and a
hand auger. Where the SPT split spoon sampler or hand auger was used, the samples were transferred to
laboratory prepared glassware using a cleaned stainless spoon. After sampling was completed, the boring
was backfilled with hydrated bentonite chips and capped with concrete except where monitoring wells were
installed (EGWO057, EGWO058, and EGWO059 on Figure 3-2). Drilling techniques, well installation and
development procedures, and sampling procedures utilized were in general accordance with the SAP
presented in Appendix A of the RIWP.

3.4.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1121,
ESB1212, ESB1213, ESB1267, ESB1268, ESB1269, ESB1274, and ESB1285. The locations of the
borings and a geologic cross section of the area is presented on Figure 3-2. The cross section of this area is
presented on Figure 3-5. Geologic logs of the borings are presented in Appendix B1. The chain of custody
forms and analytical laboratory reports are presented in Appendix B2. Data validation reports are in
Appendix B3. Soil analytical results are summarized in Tables 3-9 through 3-11. Groundwater analytical
results are summarized in Tables 3-12 through 3-15.

3.4.3.1 Field Observations

Soil borings ESB1121, ESB1267, ESB1268, ESB1269, and ESB1274 were drilled from the finished floor of
the building. The southern air scrubber sump floor, where borings ESB1212 and ESB1213 were completed,
is approximately 10 feet below finished floor elevation. The floor of the adjacent utility tunnel where soil
boring ESB1285 was completed is approximately 8 feet below finished floor elevation.

The concrete floor at the boring locations is 8 inches to 14 inches thick. Fill soil consisting of fine to
medium sand and silty sand surrounds the southern air scrubber sump EV-112 to a depth of 11 feet to 14
feet bgs. Fill soil consisting of fine to medium sand was encountered adjacent to sump EV-119 to a depth of
approximately 4 feet. Fill soil was not encountered beneath the base of the utility tunnel. Glacial till soil
consisting of very dense and occasionally cemented silty sand with occasional gravel and cobbles was
encountered beneath the fill, and the base of the utility tunnel to the maximum depth explored (26 feet
below finished floor elevation).
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Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors above ambient background levels in the soil samples screened.

Perched water was encountered in fill soils in borings ESB1267, ESB1268, ESB1269, and ESB1274 at
depths ranging from 7 feet to 10% feet bgs. Perched water in borings ESB1212 and ESB1214 was present
directly below the concrete slab and rose to a depth of % foot bgs (i.e., 10% feet below finished floor
elevation). The underlying glacial till soil appeared damp to moist. Soil borings ESB1267, ESB1268, and
ESB1274 were completed as monitoring wells EGWO057, EGWO058, and EGWO059, respectively. The well
construction details are presented on the geologic logs (Appendix B1) of the borings.

3.4.3.2 Sample Analysis Results
Soil

Soil samples were submitted for analysis per the sample selection criteria specified on Figure A-5 in the
SAP (Appendix A of the RIWP). Nineteen soil samples from depths of 1 feet to 25 feet bgs were analyzed.
In addition, duplicate samples collected at ESB1212 (5 feet) and ESB1268 (12 ¥ feet) were analyzed.
Table 3-9 summarizes the analytical data for VOCs. Table 3-10 summarizes the analytical data for non-
halogenated SVOCs, phenol, and TPH-G and TPH-D. Table 3-11 summarizes the analytical data for RCRA
metals plus strontium. These tables also list the applicable MTCA Method A and B cleanup levels.

Except for TCE in one soil sample, VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D in soil
were either not detected at concentrations above the method reporting limits or were detected at
concentrations below the applicable MTCA cleanup levels, including the most conservative preliminary soil
cleanup level protective of groundwater. The concentration of TCE in the 12% foot bgs sample from
ESB1212 was 18 pg/kg, which exceeds the most conservative preliminary soil cleanup level protective of
groundwater (3.2 pg/kg), but does not exceed the MTCA Method A cleanup level (30 pg/kg) protective of
both direct contact and groundwater. Therefore TCE in soil is not recommended for evaluation in the FS for
this SWMU/AOC.

Metals analyzed for in soil were either not detected at concentrations above the reporting limits or were at
concentrations below the applicable MTCA A and B cleanup levels, with the exception of arsenic,
chromium, and strontium. Arsenic concentrations (0.03 mg/kg to 13.1 mg/kg) in soil samples analyzed are
above the applicable MTCA Method B soil cleanup level (0.667 mg/kg) and/or the most conservative
preliminary soil cleanup level protective of groundwater (0.03 mg/kg). However, the detected arsenic
concentrations are less than the MTCA Method A soil cleanup level protective of direct contact and
groundwater (20 mg/kg) and the Puget Sound background concentration of 7.30 mg/kg (Ecology, 1994),
except for one sample from ESB1267 at 10 feet bgs (13.1 mg/kg). Therefore, arsenic is not recommended
for evaluation in the FS for this SWMU/AOC.

Total chromium concentrations ranged from 3.96 mg/kg to 50.7 mg/kg, and are below applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). Except for the soil sample collected from
ESB1212 at 1 foot bgs, the total chromium concentrations are above the MTCA Method A soil cleanup
level (19 mg/kg) for direct contact and the most conservative preliminary soil cleanup level protective of
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groundwater (18 mg/kg) for hexavalent chromium. With one exception, these concentrations are below the
Puget Sound background concentration for total chromium of 48.2 mg/kg (Ecology, 1994). Concentrations
of other metals and organic compounds analyzed for were not elevated in any of the samples. Therefore, the
elevated chromium concentrations above background are not considered to be indicative of a release and
chromium is not recommended for evaluation in the FS for this SWMU/AQOC.

Concentrations of strontium ranged from 3.94 mg/kg to 48.8 mg/kg, with eight of the 21 samples exhibiting
strontium concentrations exceeding the most conservative preliminary soil cleanup level protective of
groundwater (38.4 mg/kg). All are well below the MTCA Method B soil cleanup level protective of direct
contact (48,000 mg/kg) and are consistent with strontium concentrations detected across the Everett facility.
Therefore, the detected strontium concentrations are not considered indicative of a release and strontium is
not recommended for evaluation in the FS for this SWMU/AOC.

Groundwater

Groundwater samples were collected from boring ESB1212 and monitoring wells EGW057 and EGWO058.
Well EGWO059 did not have sufficient water to collect a sample. Table 3-12 summarizes the analytical data
for VOCs, non-halogenated SVOCs, phenol, TPH-G, TPH-D, and metals in the groundwater grab sample
from boring ESB1212 at 1 foot bgs. Groundwater data from wells EGW057 and EGWO058 from 1998
through April 2010 are summarized in Tables 3-13, 3-14, and 3-15. Table 3-13 summarizes the analytical
data for VOCs in groundwater samples from EGW057 and EGWO058. Table 3-14 summarizes the analytical
data for non-halogenated SVOCs, phenol, TPH-G and TPH-D in wells EGW057 and EGW058. Table 3-15
summarizes analytical data for total and dissolved RCRA metals plus strontium in wells EGW057 and
EGWO058. These tables also list the applicable MTCA Method A and B cleanup levels.

VOCs, non-halogenated SVOCs, TPH-G, and TPH-D were either not detected at concentrations above the
method reporting limits or were detected at concentrations below the applicable MTCA cleanup levels
(Tables 3-12, 3-13and 3-14), except for TCE, vinyl chloride, and/or bis (2-ethylhexyl phthalate. TCE has
been detected at EGWO057 continuously since sampling started in 1998 at concentrations ranging from
0.0011 mg/L to 0.0056 mg/L. These concentrations are above the applicable MTCA Method B
groundwater cleanup level of 0.00049 mg/L but generally below the applicable MTCA Method A cleanup
level of 0.005 mg/L. TCE was detected in samples from EGWO058 at concentrations ranging from 0.000029
to 0.004 mg/L. Concentrations were intermittently above the applicable MTCA Method B groundwater
cleanup level, but all detected concentrations at this well are below the applicable MTCA Method A level.

Vinyl chloride was detected at a concentration (0.000037 mg/L) above the applicable MTCA Method B
cleanup level (0.0000292 mg/L) in one sample from well EGW058, but below the applicable MTCA
Method A cleanup level (0.0002 mg/L). Bis (2-ethylhexyl) phthalate was detected at a concentration (0.046
mg/L) above the applicable MTCA Method B cleanup level (0.00625 mg/L) in one sample from well
EGWO057.

Total (unfiltered) metals concentrations in a grab sample of perched groundwater from boring ESB1212 that
were detected above applicable MTCA A or B groundwater cleanup levels include arsenic (0.030 mg/L),
barium (7.94 mg/L), chromium (3.96 mg/L), and lead (0.8 mg/L). Total metals detected above applicable
MTCA Method A and/or B groundwater cleanup levels in one or more groundwater samples from wells
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EGWO057 and EGWO058 include arsenic (0.004 to 0.050 mg/L), chromium (0.052 to 0.642 mg/L), and lead
(0.011 to 0.57 mg/L). Dissolved arsenic also exceeds the MTCA A and/or B groundwater cleanup levels in
groundwater samples from these wells. The elevated lead and chromium concentrations in samples from
wells EGW057 and EGWO058 were only detected intermittently in samples collected in 1998-2000, and
Ecology approved deleting these from the groundwater analytes starting with for samples collected in 2010.
It is the opinion of URS Corporation that the elevated barium, chromium and lead concentrations in the
ESB1212 sample are largely due to suspended soil particles in this unfiltered grab water sample and the
samples from EGWO059 are most representative of perched groundwater in fill surrounding sump EV-119.
Ecology requires the chemical analysis of unfiltered groundwater samples unless it can be shown that a
filtered sample is more representative of groundwater quality, and has not yet made the determination that
the analyses of filtered groundwater samples are appropriate in this area.

The persistence of total and dissolved arsenic concentrations at or greater than the MTCA Method A
groundwater cleanup level and detection of TCE in groundwater samples from both wells EGW057 and
EGWO058, is indicative of a past release to the perched water in backfill surrounding the South Air Scrubber
Sumps. Therefore, this SWMU is recommended for evaluation in the FS for arsenic, TCE, 1,2-
dichloroethenes (DCE), and vinyl chloride in perched groundwater, soil and the VI pathway.

Evaluation of the vapor intrusion (VI) pathway for this SWMU/AOC is recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that six chemicals present in soil and groundwater beneath the SWMU (1,1,2-trichloro-1,2,2-triflouroethane,
2-butanone, carbon disulfide, methylene chloride, toluene, and TCE, Table 3-9), are sufficiently volatile to
be a potential VI source. The most recent detection of TCE in groundwater (1.3 pg/L) exceeds the VI
guidance screening criterion (0.42 pg/L).

However, the detected concentrations of volatile compounds in soil are not considered to pose a potential VI
problem for the following reasons

¢ In accordance with WAC 173-340-740(3)(b)(iii)(C)(I11), the concentrations of volatile chemicals in
soil are below the protection of groundwater soil cleanup levels calculated based on the MTCA
Method A groundwater cleanup levels (or Method B where Method A is not available).

e PID readings taken during field sampling did not indicate organic vapors significantly elevated
above background ambient levels in the soil samples.

3.4.3.3 Physical Testing Results

Due to the dense nature of soils and methods of drilling and sampling used in this area, only one sample of
re-compacted till fill was suitable for physical testing. This sample, collected from 5 feet bgs in boring
ESB1121, was tested for various physical parameters including moisture content, effective porosity, percent
saturation, and hydraulic conductivity. The laboratory report is presented in Appendix S and pertinent
results are described below. The moisture content (8.7% dry weight), effective porosity (35.4% volume),
and percent saturation (43.4% volume) are similar to those obtained for glacial till and re-compacted till fill
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in other areas of the site. The vertical hydraulic conductivity value for this sample, 5.12 x 10”° cm/sec (0.15
ft/ day), is also similar.

3.5 SWMU/AOC NO. 151 CURE AREA

Four trenches (EV-120, EV-121, EV-122, EV-123) are located in the vertical paint booths in the cure area
(Figure 3-1). The trenches are used to collect liquids used for cleaning, sealing, and painting of airplane
wing panels. Potentially dangerous constituents that may have been present in wastewater in the trenches
include VOCs, non-halogenated S\VOCs, phenol, TPH-G and TPH-D, RCRA metals, and strontium. There
have been no previous investigations of this area. Further details on the cure area can be obtained from
Section 5.0 of the RIWP.

3.5.1 Purpose and Scope

The purpose of the investigation was to assess whether potentially dangerous constituents in waste water
contained in the cure area trenches are present in the underlying fill and glacial till soil. The scope of
investigation performed was in general accordance with Section 5.5.3 of the RIWP and included the
following:

. Drilled three soil borings to a depth of approximately 21 feet bgs using truck-mounted and
limited access hollow-stem auger drill rigs

° Collected soil samples at prescribed depth intervals
° Field screened samples for organic vapors
° Submitted selected soil samples for analysis for VOCs, non-halogenated SVOCs, phenol,

TPH-G and TPH-D, RCRA metals, and strontium
There were no deviations from the planned scope of the investigation.

3.5.2 Documentation of Drilling and Sampling

On June 23, July 1 and 2, 1998 Dames & Moore monitored drilling of three soil borings (ESB1263,
ESB1275, and ESB1276) in the cure area as shown on Figure 3-2. The soil borings were drilled to a depth
of approximately 21 feet bgs. Samples were retrieved using a Dames & Moore U-type sampler fitted with
stainless steel rings and a SPT split spoon sampler. Where the SPT split spoon sampler was used, the
samples were transferred to laboratory prepared glassware using a cleaned stainless steel spoon. After
sampling was completed, the boring was backfilled with hydrated bentonite chips and capped with concrete.
Drilling techniques and sampling procedures utilized were in general accordance with the SAP presented in
Appendix A of the RIWP.

3.5.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1263,
ESB1275, and ESB1276 (Figure 3-2). Geologic logs of the soil borings are presented in Appendix B1. The
chain of custody forms and analytical laboratory reports are presented in Appendix B2. Data validation
reports are in Appendix B3. Analytical results are summarized in Tables 3-16 through 3-18.
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3.5.3.1 Field Observations

The concrete floor in the area investigated is 8 inches to 10 inches thick. Fill soil consisting of sand and
gravel was encountered to depths of between 2 feet to 4 feet bgs. Glacial till soil consisting of very dense
silty sand with occasional gravel and cobbles was encountered beneath the fill to the maximum depth
investigated of 21 feet bgs. Groundwater was not encountered.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors above ambient background levels in the soil samples with the exception of soil
boring ESB1263 at a depth of 7% feet (144 ppmv).

3.5.3.2 Sample Analytical Results

Soil samples were submitted for analysis per the sample selection criteria specified on Figure A-3 in the
SAP (Appendix A of the RIWP). Nine soil samples from depths ranging from 5 feet to 20 feet were
analyzed. A duplicate sample collected from soil boring ESB1276 at a depth of 5 feet was also analyzed.
Table 3-16 summarizes the analytical data for VOCs. Table 3-17 summarizes the analytical data for non-
halogenated SVOCs, phenol, and TPH-G and TPH-D. Table 3-18 summarizes the analytical data for RCRA
metals plus strontium. These tables also list the applicable MTCA Method A and B cleanup levels.

VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D were either not detected at concentrations
above the method reporting limits or were detected at concentrations below the applicable MTCA cleanup
levels, including the most conservative preliminary soil cleanup levels protective of groundwater, with the
exception of methylene chloride from ESB1263. Methylene chloride was detected at concentrations of 24
ug/kg and 21 ug/kg at 10 feet and 20 feet bgs, which are slightly above the applicable MTCA Method A
level of 20 pg/kg but well below the applicable MTCA Method B level of 133,000 ng/kg. RCRA metals
and strontium were either not detected at concentrations above the method reporting limits or were at
concentrations below the applicable MTCA cleanup levels, with the exception of arsenic, chromium, and
strontium.

Arsenic concentrations (1.1 mg/kg to 3.4 mg/kg) in the samples analyzed are above the applicable MTCA
Method B soil cleanup level (0.667 mg/kg) and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, these concentrations are less than the Puget Sound
background concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A soil cleanup level
protective of groundwater (20 mg/kg). Therefore, arsenic is not recommended for evaluation in the FS for
this SWMU/AOC.

Total chromium concentrations ranged from 31.7 mg/kg to 42.6 mg/kg, and are below the applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). These concentrations are above the
applicable MTCA Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil
cleanup level protective of groundwater (18 mg/kg) for hexavalent chromium, but below the Puget Sound
soil background concentration for total chromium of 48.2 mg/kg (Ecology, 1994). Therefore, chromium is
not recommended for evaluation in the FS for this SWMU/AOC.
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Concentrations of strontium ranged from 26.2 mg/kg to 47.4 mg/kg, with five of the 10 samples exhibiting
strontium concentrations exceeding the most conservative preliminary soil cleanup level protective of
groundwater (38.4 mg/kg). All are well below the MTCA Method B soil cleanup level protective of direct
contact (48,000 mg/kg) and are consistent with strontium concentrations detected across the Everett facility.
Therefore, the detected strontium concentrations are not considered indicative of a release and strontium is
not recommended for evaluation in the FS for this SWMU/AOC.

Evaluation of the vapor intrusion (V1) pathway for this SWMU/AOQOC is not planned for the FS. Screening
of the VI pathway was performed in this RI using Ecology’s review draft Guidance for Evaluating Soil
Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October 2009 (VI
guidance). Application of the Preliminary Assessment step of the VI guidance to this SWMU shows that
two chemicals present in soil beneath the SWMU (carbon disulfide and methylene chloride Table 3-16), are
sufficiently volatile to be a potential VI source. However, these detections of volatile chemicals are not
considered to be a potential source of VI at this location for the following reasons:

¢ In accordance with WAC 173-340-740(3)(b)(iii)(C)(I1I), the concentrations of carbon disulfide and
methylene chloride are not “significantly higher” than the protection of groundwater soil cleanup
levels calculated based on the MTCA Method A or Method B groundwater cleanup levels.

o PID readings taken during field sampling generally did not indicate organic vapors significantly
elevated above background ambient levels in the soil samples.

Groundwater was not encountered beneath this SWMU/AOC to a depth of 21 feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.6 SWMU/AOC NO. 151 WING AREA SOUTHERN AIR SCRUBBER TRENCHES

Six shallow trenches associated with the air scrubber system are located in the southwest portion of Building
40-51 (Figure 3-1). The trenches are used to collect wastewater generated during cleaning and painting of
airplane wings. Potentially dangerous constituents that may have been present in the wastewater include
VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D, RCRA metals, and strontium. There have
been no previous investigations of this area. Further details on the wing area southern air scrubber trenches
can be obtained from Section 5.0 of the RIWP.

3.6.1 Purpose and Scope

The purpose of the investigation was to assess whether liquids contained in the wing area trenches are
present in the surrounding fill and underlying glacial till soil. The scope of investigation performed was in
general accordance with Section 5.5.3 of the RIWP and included the following:

. Drilled eight soil borings to a depth of approximately 21 feet bgs using limited access
hollow-stem auger and Salisbury limited access portable drill rigs

. Collected soil samples at prescribed depth intervals

° Field screened samples for organic vapors
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° Submitted selected soil samples for analysis for VOCs, non-halogenated SVOCs, phenol,
TPH-G and TPH-D, RCRA metals, and strontium

There were no deviations from the planned scope of the investigation.

3.6.2 Documentation of Drilling and Sampling

On May 2 and 3, and June 23, 24, and 25, 1998, Dames & Moore monitored drilling of eight soil borings
(ESB1206, ESB1209, ESB1210, ESB1211, ESB1262, ESB1264, ESB1265, and ESB1266) adjacent to the
wing area trenches as shown on Figure 3-2. The soil borings were drilled to a depth of approximately 13
feet bgs. Samples were retrieved using a Dames & Moore U-type sampler fitted with stainless steel rings,
SPT split spoon sampler, and hand auger. Where the SPT split spoon sampler or hand auger was used, the
samples were transferred to laboratory-prepared glassware using a cleaned stainless steel spoon. After
sampling was completed, the boring was backfilled with hydrated bentonite chips and capped with concrete.
Drilling techniques and sampling procedures utilized were in general accordance with the SAP presented in
Appendix A of the RIWP.

3.6.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1206,
ESB1209, ESB1210, ESB1211, ESB1262, ESB1264, ESB1265, and ESB1266. The locations of the
borings and geologic cross section are presented on Figure 3-2. The cross section of this area is presented
on Figure 3-6. Geologic logs of the soil borings are presented in Appendix B1. The chain of custody forms
and analytical laboratory reports are presented in Appendix B2. Data validation reports are in Appendix B3.
Analytical results are summarized in Tables 3-19 through 3-21.

3.6.3.1 Field Observations

The concrete floor in the area investigated is 9 inches to 12 inches thick. Fill soil consisting of sand and
silty sand with occasional gravel was encountered to depths ranging from 3 feet to 6% feet bgs. The fill
material at boring ESB1262 contained concrete and cobbles at a depth of 4 feet. A 2-inch-thick layer of
concrete was encountered at the base of the fill soil in soil boring ESB1211 at a depth of 5 feet bgs. Glacial
till soil consisting of very dense silty sand with occasional gravel and cobbles was encountered beneath the
fill to the maximum depth investigated of 13 feet bgs. Groundwater was not encountered.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate elevated organic vapors above ambient background levels in the soil samples screened.

3.6.3.2 Sample Analytical Results

Soil samples were submitted for analysis per the sample selection criteria specified on Figure A-3 in the
SAP (Appendix A of the RIWP). Sixteen soil samples from depths ranging from 2% feet to 9 feet bgs were
analyzed. Table 3-19 summarizes the analytical data for VOCs. Table 3-20 summarizes the analytical data
for non-halogenated VVOCs, phenol, gasoline and diesel range TPH. Table 3-21 summarizes the analytical
data for RCRA metals plus strontium. These tables also list the applicable MTCA Method A and B cleanup
levels.
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VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D were either not detected at concentrations
above the method reporting limits or were detected at concentrations below the applicable MTCA cleanup
levels, including the most conservative preliminary soil cleanup levels protective of groundwater, with the
exception of methylene chloride. Methylene chloride was detected in samples from borings ESB1262,
ESB1264, and ESB1265 at concentrations ranging from 22 ug/kg to 32 ug/kg, which are slightly above the
MTCA Method A soil cleanup level of 20 ug/kg, but well below the applicable MTCA Method B cleanup
level of 133,000 ng/kg. RCRA metals and strontium were either not detected at concentrations above the
method reporting limits, or were detected at concentrations below the applicable MTCA cleanup levels, with
the exception of arsenic, chromium, and strontium.

Arsenic concentrations (1.3 mg/kg to 13.8 mg/kg) in samples analyzed are above the applicable MTCA
Method B soil cleanup level (0.667 mg/kg) and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, these concentrations are less than the Puget Sound
background concentration of 7.30 mg/kg (Ecology, 1994), with the exception of sample ESB1262 (13.8
mg/kg at a depth of 5 feet bgs), and the MTCA Method A soil cleanup level protective of groundwater (20
mg/kg). Therefore, arsenic is not recommended for evaluation in the FS for this SWMU/AQOC.

Total chromium concentrations ranged from 32.0 mg/kg to 48.4 mg/kg, and are below the applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). These concentrations are above the MTCA
Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium but, with one exception (ESB1206 at 3 feet bgs, 48.4
mg/kg), are below the Puget Sound soil background concentration for total chromium of 48.2 mg/kg
(Ecology, 1994). The chromium concentration at ESB1206 is only slightly above the background
concentration and not considered indicative of a release and chromium is not recommended for evaluation
in the FS for this SWMU/AQC.

Concentrations of strontium ranged from 22.7 mg/kg (estimated) to 58.0 mg/kg, with three of the 16
samples exhibiting strontium concentrations exceeding the most conservative preliminary soil cleanup level
protective of groundwater (38.4 mg/kg). All are well below the MTCA Method B soil cleanup level
protective of direct contact (48,000 mg/kg) and are consistent with strontium concentrations detected across
the Everett facility. Therefore, the detected strontium concentrations are not considered indicative of a
release and strontium is not recommended for evaluation in the FS for this SWMU/AOC.

Evaluation of the vapor intrusion (VI) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this RI using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that four chemicals present in soil beneath the SWMU (2-butanone, naphthalene, methylene chloride, and
TPH as diesel Tables 3-19 and 3-20), are sufficiently volatile to be a potential VI source. However, these
detections of volatile chemicals are not considered to be a potential source of VI at this location for the
following reasons:

o The one detection of TPH-D in soil (12 mg/kg) is well below the VI screening level for this
compound (10,000 mg/kg, WAC 173-340-740[3][iii][C][11]).
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¢ In accordance with WAC 173-340-740(3)(b)(iii)(C)(lI1), the concentrations of 2-butanone, carbon
disulfide, and methylene chloride are not “significantly higher” than the protection of groundwater
soil cleanup levels calculated based on the MTCA Method A or Method B groundwater cleanup
levels.

o PID readings taken during field sampling generally did not indicate organic vapors significantly
elevated above background ambient levels in the soil samples.

Groundwater was not encountered beneath this SWMU/AOC to a depth of 13 feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.7 SWMU/AOC NO. 151 NORTHERN AIR SCRUBBER TRENCHES AND SUMP EV-113

The northern air scrubber trenches and associated sump EV-113 are located in the northern portion of
Building 40-51 (Figure 3-1). This air scrubber trench system collects wastewater generated during cleaning
and painting wings. Potentially dangerous constituents that may have been present in the wastewater
include VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D, RCRA metals, and strontium. There
have been no previous investigations of this area. Further details on the northern air scrubber trenches and
sump can be obtained from Section 5.0 of the RIWP.

3.7.1 Purpose and Scope

The purpose of the investigation was to assess whether potentially dangerous constituents in wastewater
contained in the northern air scrubber trenches and sump are present in the surrounding fill and underlying
glacial till soil. The scope of investigation performed was in general accordance with Section 5.5.3 of the
RIWP and included the following:

. Drilled two borings to depths of 25 feet and 30 feet bgs, and six soil borings to depths of
approximately 15 feet to 20 feet bgs using truck-mounted and limited access hollow-stem
auger drill rigs

. Drilled one hand auger boring, located in a utility tunnel east of sump EV-113, to a depth of
5Y feet below the floor of the utility tunnel

. Collected soil samples at prescribed depth intervals
. Field screened samples for organic vapors
° Submitted selected soil samples for analysis for VOCs, non-halogenated SVOCs, phenol,

TPH-G and TPH-D, RCRA metals, and strontium

Deviations from the planned scope of the investigation included completion of six soil borings to a depth of
20 feet bgs rather than the originally planned and Ecology approved depth of 30 feet. One hand auger soil
boring completed in the utility tunnel was terminated at a depth of 5% feet rather than the planned depth of
15 feet below the base of the tunnel due to hand auger drilling refusal.
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3.7.2  Documentation of Drilling and Sampling

On June 30, July 2, 7, 10 and 14, and August 16, 1998, Dames & Moore monitored drilling of nine soil
borings (ESB1271, ESB1277, ESB1278, ESB1281, ESB1282, ESB1283, ESB1284, ESB1305, and
ESB1306) in the area of the northern air scrubber trenches and sump EV-113, as shown on Figure 3-2.
Eight borings were drilled to depths ranging from 20 feet to 30 feet bgs. One soil boring (ESB1284) drilled
inside a utility tunnel was completed to a depth of 5% feet below the tunnel floor. The tunnel floor is
approximately 8 feet below the building floor. Samples were retrieved using a Dames & Moore U-type
sampler fitted with stainless steel rings, SPT split spoon sampler, and hand auger. Where the SPT split
spoon sampler or hand auger was used, the samples were transferred to laboratory prepared glassware using
a cleaned stainless spoon. After sampling was completed, the boring was backfilled with hydrated bentonite
chips and capped with concrete. Drilling techniques and sampling procedures utilized were in general
accordance with the SAP presented in Appendix A of the RIWP.

3.7.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with soil borings ESB1271,
ESB1277, ESB1278, ESB1281, ESB1282, ESB1283, ESB1284, ESB1305, and 1306. The location of the
borings and a geologic cross section in this area are presented on Figure 3-2. The cross section is presented
on Figure 3-7. Geologic logs of the soil borings are presented in Appendix B1. The chain of custody forms
and analytical laboratory reports are presented in Appendix B2. Data validation reports are in Appendix B3.
Analytical results are summarized in Tables 3-22 through 3-24.

3.7.3.1 Field Observations

The concrete floor in the area investigated is 8 inches to 16 inches thick. Fill soil consisting of sand and silt
with occasional gravel was encountered to depths ranging from 10 feet to 15 feet bgs at soil borings
ESB1277, ESB1282, ESB1283, ESB1305, and ESB1306. At soil boring ESB1278, the fill extended to a
depth of 2 feet. Fill soil consisting of fine to medium sand extended to a depth of approximately 15 feet in
soil borings ESB1271 and ESB1281 located adjacent to sump EV-113. At soil boring ESB1284, fill soil
consisting of sand with gravel was encountered to a depth of 5% feet beneath the floor of the utility tunnel,
the maximum depth explored by this boring. With the exception of soil boring ESB1284, glacial till soil
consisting of very dense silty sand with occasional gravel and silt was encountered beneath the fill to the
maximum depth explored of 30 feet bgs. Groundwater was not encountered.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate organic vapors elevated above background ambient levels in the soil samples screened.

3.7.3.2 Sample Analytical Results

Soil samples were submitted for analysis per the sample selection criteria specified on Figures A-4 and A-5
in the SAP (Appendix A of the RIWP). Twenty six soil samples from depths ranging from 2% feet to 25
feet bgs were analyzed. Table 3-22 summarizes the analytical data for VOCs. Table 3-23 summarizes the
analytical data for non-halogenated VOCs, phenol, TPH-G and TPH-D. Table 3-24 summarizes the
analytical data for RCRA metals plus strontium. These tables also list the applicable MTCA Method A and
B cleanup levels.
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VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D were either not detected at concentrations
above the method reporting limits or were detected at concentrations below the applicable MTCA cleanup
levels, including the most conservative preliminary soil cleanup levels protective of groundwater. RCRA
metals and strontium were either not detected at concentrations above the method reporting limits or were
detected at concentrations below the applicable MTCA cleanup levels, with the exception of arsenic,
chromium, and strontium.

Arsenic concentrations (0.9 mg/kg to 7.5 mg/kg) in samples analyzed are above the applicable MTCA
Method B soil cleanup level (0.667 mg/kg) and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, these concentrations are less than the Puget Sound
background concentration (7.30 mg/kg, Ecology, 1994), with the exception of one sample (7.5 mg/kg
ESB1305 at a depth of 10 feet bgs), and the MTCA Method A soil cleanup level protective of groundwater
(20 mg/kg). Therefore, arsenic is not recommended for evaluation in the FS for this SWMU/AOC.

Total chromium concentrations ranged from 28.2 mg/kg to 66.6 mg/kg, and are below the applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). These concentrations are above the MTCA
Method A soil cleanup level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium. With one exception (66.6 mg/kg in ESB1281 at 25
feet bgs), the detected chromium concentrations in soil are below the Puget Sound soil background
concentration for total chromium of 48.2 mg/kg (Ecology, 1994). Based on the lack of elevated
concentrations of other metals or organic compounds analyzed for in this sample and the chromium
concentrations below Puget Sound background in shallower samples from boring ESB1281, the elevated
chromium concentration is not considered indicative of a release and chromium is not recommended for
evaluation in the FS for this SWMU/AOC.

Concentrations of strontium ranged from 24.2 mg/kg to 40.7 mg/kg, with four of the 26 samples exhibiting
strontium concentrations exceeding the most conservative preliminary soil cleanup level protective of
groundwater (38.4 mg/kg). All are below the MTCA Method B soil cleanup level protective of direct
contact (48,000 mg/kg) and are consistent with strontium concentrations detected across the Everett facility.
Therefore, the detected strontium concentrations are not considered indicative of a release and strontium is
not recommended for evaluation in the FS for this SWMU/AOC.

Evaluation of the vapor intrusion (V1) pathway for this SWMU/AOQOC is not planned for the FS. Screening
of the VI pathway was performed in this RI using Ecology’s review draft Guidance for Evaluating Soil
Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October 2009 (VI
guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows that three
chemicals present in soil beneath the SWMU (naphthalene, toluene, and TPH as diesel Tables 3-22 and 3-
23), are sufficiently volatile to be a potential VI source. However, these detections of volatile chemicals are
not considered to be a potential source of VI at this location for the following reasons:

e The one detection of TPH-D in soil (5.7 mg/kg) is below the VI screening level for this compound
(10,000 mg/kg, WAC 173-340-740[3][iii][C][!1]).
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e In accordance with WAC 173-340-740(3)(b)(iii))(C)(IlI), the concentrations of toluene and
naphthalene are lower than the protection of groundwater soil cleanup levels calculated based on
the MTCA Method A or Method B groundwater cleanup levels.

e PID readings taken during field sampling generally did not indicate organic vapors significantly
elevated above background ambient levels in the soil samples.

Groundwater was not encountered beneath this SWMU/AOC to a depth of 30 feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.8 SWMU/AOC NO. 069 EAST TRAVELING PAINT BOOTH SUMP EV-114

The sump EV-114 is located in the northern portion of Building 40-51 (Figure 3-1) and is associated with
the former east traveling paint booth. Sump EV-114 was installed in 1970 and is currently inactive.
Potentially dangerous constituents that may have been present in wastewater in the sump include VOCs,
non-halogenated SVOCs, phenol, TPH-G and TPH-D, RCRA metals, and strontium. There have been no
previous investigations of this sump. Further details on the sump and former traveling paint booth can be
obtained from Section 5.0 of the RIWP.

3.8.1 Purpose and Scope

The purpose of the investigation was to assess whether potentially dangerous constituents in wastewater
contained in sump EV-114 are present in the surrounding fill and underlying glacial till soil. The scope of
investigation performed was in general accordance with Section 5.5.3 of the RIWP and included the
following:

. Drilled two borings to depths of approximately 15 feet bgs using a truck-mounted hollow-
stem auger drill rig

. Collected soil samples at prescribed depth intervals
. Field screened samples for organic vapors
. Submitted selected soil samples for analysis for VOCs, non-halogenated SVOCs, phenol,

TPH-G and TPH-D, RCRA metals, and strontium
There were no deviations from the planned scope of the investigation for this area.

3.8.2 Documentation of Drilling and Sampling

On June 30, 1998 Dames & Moore monitored drilling of two soil borings (ESB1272 and ESB1273)
adjacent to sump EV-114 (Figure 3-2) to a depth of approximately 15 feet bgs. Samples were retrieved
using a Dames & Moore U-type sampler fitted with stainless steel rings. After sampling was completed, the
boring was backfilled with hydrated bentonite chips and capped with concrete. Drilling techniques and
sampling procedures utilized were in general accordance with the SAP presented in Appendix A of the
RIWP.
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3.8.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample analysis results associated with soil borings
ESB1272 and ESB1273. The locations of the soil borings are shown on Figure 3-2. Geologic logs of the
borings are presented in Appendix B1. The chain of custody forms and analytical laboratory reports are
presented in Appendix B2. Data validation reports are in Appendix B3. Analytical results are summarized
in Tables 3-25 through 3-27.

3.8.3.1 Field Observations

The concrete floor in the area investigated is 8 inches thick. Fill soil consisting of sand and silty sand with
gravel was encountered to depths ranging from 5 feet to 7 feet bgs. Glacial till soil consisting of very dense
silty sand with occasional gravel was encountered beneath the fill to the maximum depth explored of 15%
feet bgs. Groundwater was not encountered.

Staining or other visual indications of dangerous constituents were not observed. PID readings did not
indicate elevated organic vapors above ambient background in the soil samples screened.

3.8.3.2 Sample Analysis Results

Soil samples were submitted for analysis per the sample selection criteria specified on Figure A-4 in the
SAP (Appendix A of the RIWP). Five soil samples from depths ranging from 5% feet to 10 feet bgs were
analyzed. Table 3-25 summarizes the analytical data for VOCs. Table 3-26 summarizes the analytical data
for non-halogenated SVOCs, phenol, TPH-G and TPH-D. Table 3-27 summarizes the analytical data for
RCRA metals plus strontium. These tables also list the applicable MTCA Method A and B cleanup levels.

VOCs, non-halogenated SVOCs, phenol, TPH-G and TPH-D were either not detected at concentrations
above the method reporting limits or were detected at concentrations below the applicable MTCA cleanup
levels, including the most conservative preliminary soil cleanup levels protective of groundwater. RCRA
metals and strontium were either not detected at concentrations above the method reporting limits or were at
concentrations below the applicable MTCA cleanup levels, with the exception of arsenic, chromium, and
strontium.

Arsenic concentrations (2.2 mg/kg to 2.9 mg/kg) in all five samples analyzed are above the applicable
MTCA Method B soil cleanup level (0.667 mg/kg) and the most conservative preliminary soil cleanup level
protective of groundwater (0.03 mg/kg). However, these concentrations are less than the Puget Sound
background concentration of 7.30 mg/kg (Ecology, 1994) and the MTCA Method A soil cleanup level
protective of groundwater (20 mg/kg); therefore, arsenic is not recommended for evaluation in the FS for
this SWMU/AOC.

Total chromium concentrations ranged from 38.0 mg/kg to 45.6 mg/kg and are below the applicable MTCA
Method A and B soil cleanup levels for trivalent chromium (2,000 mg/kg and 120,000 mg/kg, respectively)
and the Method B level for hexavalent chromium (240 mg/kg). These concentrations are above the MTCA
Method soil cleanup A level (19 mg/kg) and the most conservative preliminary soil cleanup level protective
of groundwater (18 mg/kg) for hexavalent chromium, but below the Puget Sound soil background
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concentration for total chromium of 48.2 mg/kg (Ecology, 1994); therefore, chromium is not recommended
for evaluation in the FS for this SWMU/AOC.

Concentrations of strontium ranged from 27.5 mg/kg to 41.7 mg/kg, with one of the five samples exhibiting
strontium concentrations exceeding the most conservative preliminary soil cleanup level protective of
groundwater (38.4 mg/kg). All are well below the MTCA Method B soil cleanup level protective of direct
contact (48,000 mg/kg) and are consistent with strontium concentrations detected across the Everett facility.
Therefore, the detected strontium concentrations are not considered indicative of a release and strontium is
not recommended for evaluation in the FS for this SWMU/AOC.

Evaluation of the vapor intrusion (V1) pathway for this SWMU/AOC is not recommended for the FS.
Screening of the VI pathway was performed in this Rl using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
that TCE is present in soil beneath the SWMU is are sufficiently volatile to be a potential VI source.
However, these detections of volatile chemicals are not considered to be a potential source of VI at this
location for the following reasons:

e |n accordance with WAC 173-340-740(3)(b)(iii))(C)(11I), the maximum concentration of TCE (2.9
pg/kg) is lower than the protection of groundwater soil cleanup levels calculated based on the
MTCA Method A or Method B groundwater cleanup levels.

e PID readings taken during field sampling did not indicate organic vapors significantly elevated
above background ambient levels in the soil samples.

Groundwater was not encountered beneath this SWMU/AOC to a depth of 15 % feet bgs and known
groundwater (Esperance Sand) occurs at a depth of approximately 200 feet bgs.

3.9 SWMU/AOC NO. 090 FORMER UST EV-11

The former UST EV-11 was located near the southwest corner of Building 40-51 (Figure 3-1) and was
formerly used to contain waste methyl ethyl ketone (MEK) and other solvents. The UST was removed in
1986. Potentially dangerous constituents that may have been present in the UST include VOCs. The results
of previous investigations indicate VOCs are present in a limited amount of soil and perched groundwater in
fill in the former tank excavation and along subsurface utilities adjacent to former UST EV-11. Since 1995,
groundwater samples have been collected from three monitoring wells adjacent to the former UST
(EGWO030, EGWO031, and EGWO032 on Figure 3-2). Further details on former UST EV-11 can be obtained
from Section 9.0 of the IAWP.

3.9.1 Purpose and Scope

The purpose of the investigation was to assess whether VOCs previously detected in soil and perched
groundwater near former UST EV-11 had migrated to the north along the utility backfill soil. The scope of
investigation performed was in general accordance with Sections 9.4 of the IAWP and included the
following:
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° Completed three probe borings to depths ranging from 6 feet to 8 feet using a truck-
mounted Geoprobe rig

. Collected soil and groundwater samples at prescribed depth intervals
. Field screened soil samples for organic vapors
° Submitted groundwater samples for analysis for VOCs

There were no deviations from the planned scope of the investigation for this area.

Based on the results of the initial investigation, further investigation of perched groundwater north of former
UST EV-11 was warranted. The scope of the supplemental investigation performed was in general
accordance with Section 2.0 of the Supplemental RIWP (Dames and Moore, 2000; URS, 2000), and
included the following:

° Completed six probe borings north of the prior RI borings to depths of 6 to 7 feet bgs
° Collected soil and groundwater samples in a similar manner as in the initial Rl
. Field-screened soil samples for organic vapors

° Submitted split groundwater samples for organic analysis for VOCs by TEG’s mobile
laboratory and ARI’s fixed laboratory

. Completed two monitoring wells north of UST EV-11, based on analytical results for
groundwater samples from supplemental probe borings

3.9.2 Documentation of Drilling and Sampling

On August 7, 1998, Dames & Moore monitored completion of three soil probe borings (ESB1320,
ESB1321, and ESB1322) into utility backfill soil in the area to the north of former UST EV-11 and west of
Building 40-51 as shown on Figure 3-8. Three soil borings were completed to depths of 6 feet to 8 feet bgs.
Soil samples were retrieved using an SPT split spoon sampler. Groundwater samples were retrieved using a
peristaltic pump. After sampling was completed, the borings were backfilled with hydrated bentonite chips
and capped with concrete. Drilling techniques and sampling procedures utilized were in general accordance
with the SAP presented in Appendix A of the RIWP.

The supplemental six probe borings (ESB1368, ESB1369, ESB1370, ESB1371, ESB1372, and ESB1373)
were completed north of the prior RI soil borings (ESB1320 to ESB1322) on April 4, 2000 (Figure 3-8).
URS monitored the completion of the probe borings. Sampling procedures and drilling techniques were in
general accordance with the SAP of the RIWP and IAWP. The six borings were completed to depths
between 6 and 7 feet bgs. Samples were collected with a split spoon sampler for soil, and peristaltic pump
for water. All borings were backfilled with hydrated bentonite, after completion of the boring.

On June 13, 2000, URS monitored the completion of two monitoring wells, EGWO065, located at boring
ESB1372, and EGWO066, located between borings ESB1322 and ESB1373 (Figure 3-8). These monitoring
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wells were completed to 10 feet bgs and were installed in general accordance with Section 2.7 of the
Supplemental RIWP and Section A.6.1.2. of the RIWP.

3.9.3 Field Observations and Sample Analysis Results

Presented in this section are the field observations and sample results associated with probe borings
ESB1320 through ESB1322 and ESB1368 through ESB1373. The locations of the borings are shown on
Figure 3-8. The geologic logs of the borings are presented in Appendix B1. The chain of custody forms
and analytical laboratory reports are presented in Appendix B2. Data validation reports are in Appendix B3.
Laboratory analytical data reports for groundwater samples from monitoring wells EGW030, EGWO031,
EGWO032, EGWO065, and EGWO066 have been submitted to Ecology separate from this report. Groundwater
analytical results for VOCs in the soil borings are summarized in Table 3-28. Groundwater analytical
results from the monitoring wells are summarized in Table 3-29.

3.9.3.1 Field Observations

The concrete pavement at the boring locations is approximately 12 inches thick. Fill soil consisting of sand
and silty sand was encountered to depths ranging from 1Y feet to 7 feet bgs. Glacial till soil consisting of
very dense silty sand was encountered beneath the fill to the maximum depth explored (8 feet bgs). The fill
soil encountered appeared damp to wet. Perched groundwater was encountered in the fill at a depth of
approximately 3% feet to 3% feet bgs, except in borings ESB1368 through ESB1371. These borings did not
encounter fill soils of sufficient thickness to contain perched groundwater.

Staining or other visual indications of dangerous constituents in soil were not observed. PID readings did
not indicate organic vapors above ambient background in the soil samples screened.

3.9.3.2 Sample Analysis Results

Groundwater samples collected from probe borings ESB1320, ESB1321, ESB1322, ESB1372, and
ESB1373, and monitoring wells EG030, EG031, EG032, EGWO065, and EGW066 were submitted for
analysis. A duplicate water sample collected from probe boring ESB1320 was also analyzed. Groundwater
samples from ESB1372 and ESB1373 were analyzed in the field by TEG Northwest’s mobile laboratory
using EPA Method 8021B in order to assess whether additional probe borings were warranted. Split
samples from these two probe borings were also analyzed for VOCs by ARI. Per the sample selection
criteria specified in Section 9.4 of the IAWP, soil samples were not analyzed. Table 3-28 summarizes
analytical results for the probe boring samples. Table 3-29 summarizes the analytical data for VOCs in the
groundwater samples from the new and existing monitoring wells from 1995 through April 2010. These
tables also list the applicable MTCA Method A and B cleanup levels.

VOCs were either not detected at concentrations above the method reporting limits or were detected at
concentrations below the applicable MTCA cleanup levels with the exception of TCE, vinyl chloride, cis-
1,2-dichloroethene, and/or tetrachloroethylene (PCE) in groundwater samples from probe borings ESB1320,
ESB1321, and ESB1322 and wells EGW030, EGW031, EGW032, EGW065, and EGW066. VOCs were
not detected at concentrations above the method reporting limits or were detected at concentrations below
the applicable MTCA groundwater cleanup levels in samples from probe borings ESB1372 and ESB1373,
which are located north (downgradient) of the prior RI soil borings.
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Cis-1,2-dichloroethene concentrations ranging from 0.0002 to 11 have been detected in samples collected
from all wells except EGWO065. All detected concentrations are below the Method B groundwater cleanup
level (0.08 mg/L) except one sample collected from EGWO030; therefore cis-1,2-dichloroethene in
groundwater is not recommended for evaluation in the FS for this SWMU/AOC.

PCE concentrations ranging from 0.000028 mg/L to 0.000085 mg/L have been detected in samples
collected from wells EGWO065 and EGW066. The concentrations in well EGWO065 are below the Method A
and Method B groundwater cleanup levels. The concentrations in four samples collected from well
EGWO066 are above the Method B groundwater cleanup level (0.000081 mg/L); however, the concentrations
of all of the samples collected from well EGW066 are below the Method A groundwater cleanup level
(0.005 mg/L). PCE was not detected at the site until mid 2006 when the method reporting limit decreased
by an order of magnitude. It was likely present at the site prior to this, but the concentrations were too low
to detect. PCE has only been detected in the downgradient wells EGW065 and EGWO066, and not in the
wells immediately adjacent to the former UST location; therefore, the source of the PCE may not be former
UST EV-11. Concentrations detected since October 2008 have been below the Method A and B cleanup
levels; therefore PCE in groundwater is not recommended for evaluation in the FS for this SWMU/AOQOC.

TCE concentrations ranging from 0.00037 mg/L to 0.023 mg/L have been detected in samples from wells
EGWO030, EGW031, EGW032, EGW065, and EGWO066. The maximum TCE groundwater concentration
of 0.023 mg/L was detected in EGWO031 in 1995. The detected concentrations are generally above the
applicable MTCA Method B groundwater cleanup level of 0.00049 mg/L. The concentrations in EGW032,
EGWO065, and EGWO066 are generally below the applicable MTCA Method A cleanup level of 0.005 mg/L,
and the concentrations in EGW030 and EGWO031 have generally been below the applicable MTCA Method
A cleanup level of 0.005 mg/L since early 2006. Therefore, TCE in groundwater is recommended for
evaluation in the FS for this SWMU/AOC.

Vinyl chloride concentrations ranging from 0.000021 mg/L to 0.0041 mg/L have been detected in samples
collected from wells EGW030, EGWO031, EGW032, EGW065, and EGWO066. The concentrations are
generally above the Method B cleanup level (0.0000292 mg/L). The concentrations in EGWO065 are below
the applicable MTCA Method A groundwater cleanup level (0.0002 mg/L). The concentrations in EGW032
and EGWO066 have generally been below the MTCA Method A groundwater cleanup level since 2006. The
concentrations in EGW030 and EGWO031 are generally above the applicable MTCA Method A groundwater
cleanup level; therefore, vinyl chloride in groundwater is recommended for evaluation in the FS for this
SWMU/AQC.

These results suggest that perched groundwater containing TCE and vinyl chloride has migrated north from
the location of former UST EV-11 along the coarse fill soils backfilled along the subgrade utility pipe(s).
Concentrations of TCE and vinyl chloride have either remained relatively stable within a concentration
range or decreased over time. TCE, 1,2- cis-DCE, PCE, vinyl chloride, and arsenic (reduced groundwater)
in groundwater are recommended for evaluation in the FS for this SWMU.

Evaluation of the vapor intrusion (VI) pathway for this SWMU/AOC is recommended for the FS.
Screening of the VI pathway was performed in this Rl using Ecology’s review draft Guidance for
Evaluating Soil Vapor Intrusion in Washington State: Investigation and Remedial Action, dated October
2009 (VI guidance). Applying the Preliminary Assessment step of the VI guidance to this SWMU shows
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that four chemicals present in groundwater beneath the SWMU (1,1-dichloroethene, cis-1,2-dichloroethene,
TCE, and vinyl chloride, Tables 3-28 and 3-29), are sufficiently volatile to pose a potential VI problem. The
most recent detections of vinyl chloride and TCE in groundwater are considered to be potential sources of
VI because the maximum recent concentrations detected (0.5 pg/L and 2.7 pg/L, respectively) exceed the
VI guidance screening criterion of 0.35 pg/L and 0.42 pg/L, respectively).
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Table 3-1

Summary of Soil Sample Analytical Results for Volatile Organic Compounds, (ug/kg)

Building 40-51, Former Wastewater AST
Boeing Everett Plant Remedial Investigation

Sample ID Sample Date 1,1,2-Trichloro-1,2,2- Acetone Methylene Chloride Trichloroethene
trifluoroethane
1996 MTCA Method B NE 8,000,000 133,000 90,900
Soil Cleanup Level
1996 MT(_:A Method B 100x GW NE 80,000 583 308
Soil Cleanup Level
30 (A)
2001S“é'irg@a“rf5thfg\//;°r B 2,400,000,000 (B*) 8,000,000 (B) 135%59)(5) 90,900 (B)
P ’ 11,000 (B*)
MTCA Method A or B 20 (A) 30 (A)
Protection of Groundwater 960,000 (B) 3211 (B) 25 (B) 3.2(B)
ESB1307-5' 7/30/1998 22U 11 U* 25U* 3.1
ESB1307-8' 7/30/1998 22U 55U 2.3 U* 11U
ESB1308-1' 7/30/1998 22U 55U 22U 140
ESB1308-8 1/2' 7/30/1998 21U 8.8 U* 21U 5.7
ESB1309-3' 7/30/1998 22 48 U 41 1,200
ESB1309-9' 7/30/1998 32 49 U 23 510
Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(B) MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010

(https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 200
NE - Not established
U - Compound was analyzed for but not detected above the reporting limit shown.
* Value was qualified as not detected due to method blank or rinsate blank results.
Numbers inbold font indicate that the result reported exceeds the most current MTCA cleanup level as of June 201
Numbers in grey shading indicate results that exceed a MTCA protection of groundwater level, but do not exceed the current lowest MTCA soil cleanup level protective of direct contact.
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Table 3-2

Summary of Soil Sample Analytical Results for TPH, Non-halogenated SVOCs and Phenol
Building 40-51, Former Wastewater AST
Boeing Everett Plant Remedial Investigation

Total Petroleum Hydrocarbons
(mg/kg) Non-halogenated Phenol
Sample ID Sample Date SVOCs (ug/kg)
Diesel-Range Gasoline-Range (mg/kg) o/kg
Hydrocarbons Hydrocarbons
1996 MTCA Method B
Soil Cleanup Level 200 (A) 100 (A) - 48,000,000 (B)
1996 MT(?A Method B 100x GW NE NE ) 960,000
Soil Cleanup Level
2001 MTCA Method A or B
Soil Cleanup Level 2,000 (A) 30/100* (A) - 48,000,000 (B)
MTCA Method A or B
Protection of Groundwater NC 30/100% (A) . 21,965 (B)
ESB1307-5' 7/30/1998 54U 56U ND 150 U
ESB1307-8' 7/30/1998 55U 53U ND 150 U
ESB1308-1' 7/30/1998 56U 54U ND 150 U
ESB1308-8 1/2' 7/30/1998 56U 56U ND 150 U
ESB1309-3' 7/30/1998 56U 54U ND 150 U
ESB1309-9' 7/30/1998 55U 57U ND 150 U
Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use
(B) - MTCA Method B soil cleanup level

1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

NC - Not calculated
ND - Not detected
NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.

*gasoline mixtures with benzene/gasoline mixtures without benzene
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Table 3-3

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-51, Former Wastewater AST
Boeing Everett Plant Remedial Investigation

Sample ID Sample Date Arsenic Barium Cadmium Chromium Lead Silver Strontium
1996 MTCA Method A, Al, or B 100 (A) 250 (A)
Soil Cleanup Level 167(B) 5600 (B) 80 (B) 500 (Al) 1,000 (Al) 400(B) 48,000 (B)
1996 MTCA Method B 100x GW 3
Soil Cleanup Level 0.00583 112 1.6 1,600 (Cr™) NE 8.0 960
2001 MTCA Method A, Al, or B 20 (A) 5,600 (B) 2(A) 2,000(Cr™) /19 (Cr*®) (A) 250 (A) 400 (B) 48,000 (B)
Soil Cleanup Level 0.667 (B) | 16,000 (B*) 80 (B) 120,000(Cr*%) / 240 (Cr*®) (B) | 1,000 (Al) '
MTCA Method A or B 20 (A) 2 (A) 2,000 (Cr*®) /19 (Cr*®) (A)
Protection of Groundwater 0.03 (B) 2,637 (8) 1.1(B) 480,096 (Cr*?) /18 (Cr*®) (B) 250 (A) 136 (8) 38.4 (B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 24.0 NE NE
Background Concentration
ESB1307-5' 7/30/1998 21 62.6 02U 395 J 2U 0.3 42.4
ESB1307-8' 7/30/1998 2.9 70.8 02U 453 J 3 0.3 459
ESB1308-1' 7/30/1998 21 63.3 02U 395 J 2 03U 324
ESB1308-8 1/2' 7/30/1998 2.9 67.7 02U 424 ) 3 03U 38.6
ESB1309-3' 7/30/1998 1.7 68.1 02U 450 J 3 03U 38.7
ESB1309-9' 7/30/1998 2.0 63.0 0.2U 46.0 J 3 03U 34.1
Notes:

MTCA - Model Toxics Control Act
(A) - MTCA Method A soil cleanup level for unrestricted land use
(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/ CLARCReporting.aspx).

1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

J - Estimated value

NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.

Samples were analyzed for mercury and selenium, but these metals were not detected in any of the samples.

Numbers in bold font indicate that the result reported exceeds the most current MTCA cleanup level as of June 2010.

Numbers in grey shading indicate results that exceed a MTCA protection of groundwater level, but do not exceed the current lowest MTCA soil cleanup level protective of direct contact.
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Table 3-4

Summary of Soil Sample Analytical Results for Volatile Organic Compounds, (ug/kg)
Building 40-51, Former Paint Stripping Tank Line
Boeing Everett Plant Remedial Investigation

Sample ID Sample Date Acetone Benzene 2-Butanone Chlorobenzene Ethylbenzene Toluene Xylenes
1996.MTCA Method B 8,000,000 34,500 48,000,000 1,600,000 8,000,000 16,000,000 160,000,000
Soil Cleanup Level
1996 MTCA Method B 100x GW 80,000 151 480,000 16,000 80,000 160,000 1,600,000
Soil Cleanup Level
2001 MTCA Method A or B 30 (A) 6,000 (A) 7,000 (A) 9,000 (A)
Soil Cleanup Level 8,000,000 (B) 18,200 (B) 48,000,000 (&) 1,600,000 (8) 8,000,000 (B) 16,000,000 (B) 160,000,000 (B)
6,400,000 (B*)
MTCA Method A or B 30 (A) 6,000 (A) 7,000 (A) 9,000 (A)
Protection of Groundwater 3211 (B) 45(B) 19,200 (B) 1399 (B) 6,912 (B) 4,654 (B) 14,630 (B)
ESB1101-5' 08/09/97 51U 10U 51U 10U 10U 10U 10U
ESB1101-5' (DUP) 08/09/97 52U 10U 52U 10U 10U 10U 10U
ESB1101-10' 08/09/97 7.9 11U 53U 11U 11U 11U 11U
ESB1101-12 1/2' 08/09/97 7.3 10U 51U 10U 10U 10U 10U
ESB1102-5 08/09/97 120 11 61 62 43 130 340
ESB1102-6 08/09/97 7.0 11U 54U 11U 11U 11U 11U
ESB1102-10 08/09/97 16 11U 54U 11U 11U 11U 11U
ESB1103-7' 08/09/97 56U 11U 56U 11U 11U 11U 11U
ESB1103-10' 08/09/97 9.0 11U 56U 11U 11U 11U 11U
ESB1103-15' 08/09/97 8.4 11U 53U 11U 11U 11U 11U
ESB1105-8' 08/11/97 121 11U 5.4U) 11U 1.1UJ 11U 11U
ESB1105-13' 08/11/97 14) 1.0U) 52U 1.0U) 1.0U) 1.0UJ 1.0UJ
ESB1105-18' 08/11/97 9.8J 1.0U) 52U) 1.0U) 1.0UJ 1.0UJ 1.0UJ
Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(B) MTCA Method B soil cleanup level
(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/ CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate
J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.
UJ - Compound was analyzed for but not detected above the reporting limit shown. Reporting limit is an estimated value.
Numbers in grey shading indicate results that exceed a MTCA protection of groundwater level, but do not exceed the current lowest MTCA soil cleanup level protective of direct contact.
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Table 3-5

Summary of Soil Sample Analytical Results for Metals (mg/kg) and pH (S.U.)
Building 40-51, Former Paint Stripping Tank Line

Boeing Everett Plant Remedial Investigation

Sample ID Sample Date Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver pH
1996 MTCA Method A, Al, or B 100 (A 250 (A
Soil Cleanup Level 167(8) 5600 (®) 8@ 500 ((AI)) 1,000((A)I) 248 400 (8) 400 (8) ;
199 M;o(i:IACII\S;Z(;dL‘zvle?OX ew 0.00583 112 16 1,600 (Cr) NE 0.48 8.0 8.0 ;
2001 MTCA Method A, Al, or B 20 (A) 5,600 (B) 2(A) 2,000(Cr*%) /19 (Cr*®) (A) 250 (A) 2(A) 400 (B) 400 (B) NE
Soil Cleanup Level 0.667 (B) 16,000 (B*) 80 (B) 120,000(Cr+3) 1240 (Cr*e) (B) 1,000 (Al) 24 (B)
MTCA Method A or B 20 (A 2 (A 2,000 (Cr+3) /19 (Cr+6) (A 2 (A
Protection of Groundwater 0.03((EZ) 2,637(B) 1.1((EZ) 480,096( (Cr+)3) / 18( (Cr+g3)( (I;) 250(A) 5.02( (éi) 83(8) 136(8) )
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 24.0 0.07 NE NE -
Background Concentration
ESB1101-5' 08/09/97 5U 51.6 0.2J 48.9 5 0.05 UJ 5U 03U 8.81J
ESB1101-5' (DUP) 08/09/97 5U 58.2 0.2UJ 383 6 0.05UJ 5U 03U 8.2]
ESB1101-10' 08/09/97 5U 60.3 0.2UJ 354 4 0.05UJ 6 03U 8.6J
ESB1101-12 1/2' 08/09/97 5U 72.0 0.2UJ 39.3 4 0.05 UJ 5U 03U 8.5
ESB1102-5 08/09/97 ou 704 436 1,840 912 0.27 20.0 07U 851
ESB1102-6 08/09/97 5U 60.5 0.7 482 16 0.05UJ 7 03U 8.6J
ESB1102-10 08/09/97 5U 75.8 0.2UJ 422 5 0.05UJ 7 03U 8.2]
ESB1103-7' 08/09/97 5U 438 0.2UJ 429 4 0.05UJ 5U 03U 791
ESB1103-10' 08/09/97 5U 57.6 0.2UJ 339 4 0.05 UJ 6 03U 8.3J
ESB1103-15' 08/09/97 5U 69.9 0.2UJ 39.1 5 0.05UJ 5U 03U 8.6J
ESB1105-8' 08/11/97 5U 52.1 02U 32.6 4 0.05U 5U 03U 781
ESB1105-13' 08/11/97 5U 65.3 02U 44.6 5 0.05U 5U 03U 821
ESB1105-18' 08/11/97 5U 65.9 02U 40.7 5 0.05U 6 03U 841
Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/ CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

J - Estimated value

NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.

UJ - Compound was analyzed for but not detected above the reporting limit shown. Reporting limit is an estimated value.

Numbers in bold font indicate that the result reported exceeds the most current MTCA cleanup level as of June 2010

Numbers in grey shading indicate results or reporting limits that exceed a MTCA protection of groundwater level, but do not exceed the current MTCA soil cleanup level protective of direct contact.
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Table 3-6

Summary of Soil Sample Analytical Results for Volatile Organic Compounds, (ug/kg)
Building 40-51, Southern Air Scrubber Trenches (Fuselage Area)

Boeing Everett Plant Remedial Investigation

Sample ID Sample Date 2-Butanone Acetone Carbon Disulfide Methylene Chloride
1996.MTCA Method B 48,000,000 8,000,000 8,000,000 133,000
Soil Cleanup Level
1996 MTCA Method B 100x GW 480,000 80,000 80,000 583
Soil Cleanup Level
2001 MTCA Method A or B 20 (A)
Soil Cleanup Level 48,000,000 (B) 8,000,000 (B) 8,000,000 (B) 133,000 (8)
MTCA Method A or B 20 (A)
Protection of Groundwater 19,200 (B) 3211 (B) 5651 (B) 25 (B)
ESB1207-4 1/2' 05/02/98 50U 54 U* 1.0U 20U
ESB1207-7 1/2' 05/02/98 54U 9.3 U* 11U 21U
||E5|31208-5' 05/02/98 52U 75 U* 1.0U 21U
ESB1208-6' 05/02/98 13.0 U* 27 U* 1.4 U* 22U
||E5|31214-5' 05/07/98 52U 9uU* 1.0U 44
ESB1214-7 1/2' 05/08/98 54U 22 U* 2.1 4.7
||E5|31215-4' 05/08/98 50U 10 U* 1.0U 7.2
ESB1215-5' 05/08/98 54U 10 U* 11U 10.0
ESB1270-2 1/2' 06/27/98 52U 52U 10U 21U
ESB1270-7 1/2' 06/27/98 55U 9.5 U* 11U 22U
ESB1270-10' 06/27/98 55U 10 U* 1.1U 22U
||ESBlZ79-7 1/2' 07/07/98 52U 52U 10U 21U
ESB1279-10' 07/07/98 53U 10 1.1U 21U
||E881280-5‘ 07/07/98 52U 52U 10U 21U
ESB1280-7 1/2' 07/07/98 55U 55U 1.1U 22U
||E881303-5‘ 07/30/98 52U 7.3U* 10U 2.1U*
ESB1303-6' 07/30/98 57U 7.6 U* 1.1U 2.5 U*
ESB1304-2 1/2' 07/31/98 53U 7.5U* 11U 21U
||ESBlSO4-4 1/2' 07/31/98 54U 7.5 U* 11U 22U

Notes:

MTCA - Model Toxics Control Act
(A) - MTCA Method A soil cleanup level for unrestricted land use
(B) - MTCA Method B soil cleanup level
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

U - Compound was analyzed for but not detected above the reporting limit shown.

* Result qualified as not detected based on method blank contamination.
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Table 3-7

Summary of Soil Sample Analytical Results for TPH, Non-halogenated SVOCs, and Phenol

Building 40-51, Southern Air Scrubber Trenches (Fusel
Boeing Everett Plant Remedial Investigation

age Area)

Total Petroleum Hydrocarbons Non-hal ted
on-halogenate
Sample ID Sample Date . (mg/kg) . SVOCs Phenol
Diesel-Range Gasoline-Range (malkg) (ug/kg)
Hydrocarbons Hydrocarbons
1996 MTCA Method A or B
Soil Cleanup Level 200 (A) 100 (A) - 48,000,000 (B)
1996 MT(?A Method B 100x GW NE NE ) 960,000
Soil Cleanup Level
2001 MTCA Method A or B
Soil Cleanup Level 2,000 (A) 30/ 100%** (A) - 48,000,000 (B)
MTCA Method A or B
Protection of Groundwater NC 307100 (A) . 21,965 (B)
ESB1207-4 1/2' 05/02/98 37.0%* 53U ND 150 U
ESB1207-7 1/2' 05/02/98 6.2U 57U ND 170U
||E881208-5' 05/02/98 59U 54U ND 160 U
ESB1208-6' 05/02/98 54U 5.6 U ND 150 U
||ESBlZl4-5' 05/07/98 15 U* 53U ND 140U
ESB1214-7 1/2' 05/08/98 23 U* 54U ND 150 U
||E881215-4' 05/08/98 14 U* 52U ND 140U
ESB1215-5' 05/08/98 18 U* 5.6 U ND 170U
ESB1270-2 1/2' 06/27/98 52U 52U ND 140U
ESB1270-7 1/2' 06/27/98 54U 53U ND 140U
ESB1270-10' 06/27/98 54U 54U ND 140U
||ESBlZ79-7 1/2' 07/07/98 52U 52U ND 140U
ESB1279-10' 07/07/98 53U 53U ND 140U
||ESBlZSO-5' 07/07/98 54U 52U ND 140U
ESB1280-7 1/2' 07/07/98 55U 54U ND 150 U
||ESBl303-5' 07/30/98 54U 53U ND 140U
ESB1303-6' 07/30/98 53U 54U ND 140 U
||ESBl304-2 1/2' 07/31/98 57U 52U ND 150U
ESB1304-4 1/2' 07/31/98 52U 52U ND 140 U

Notes:
MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(B) - MTCA Method B soil cleanup level

1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published
NC - Not calculated

ND - Not detected

NE - Not established

2001.

U - Compound was analyzed for but not detected above the reporting limit shown.
U* - Result qualified as not detected based on method blank contamination.

** Pattern profile does not match a typical diesel pattern.
****gasoline mixtures with benzene/gasoline mixtures without be
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Table 3-8

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-51, Southern Air Scrubber Trenches (Fuselage Area)
Boeing Everett Plant Remedial Investigation

Sample ID Sample Date Arsenic Barium Cadmium Chromium Lead Silver Strontium
199 '\gﬁg’;ﬂ?‘iﬁv e/:‘" orB 1.67 (B) 5,600 (B) 80 (B) 51(%) ((:I)) 1,%%%(8\)0 400 (B) 48,000 (B)
1996 Mszipé:\::r::(;ﬁvt?ox W 1 000583 112 16 1,600 (Cr%) NE 8.0 960
2001 MTCA Method A, Al or B 20 (A) 5,600 (B) 2(A) 2,000(Cr%) /19 (Cr'®) (A) 250 (A) 400 (8) 48,000 (B)

Soil Cleanup Level 0.667 (B) 16,000 (B*) 80 (B) 120,000(Cr*) / 240 (Cr®) (B)| 1,000 (Al) !
2,000 (Cr+3) /19 (Cr+6) (A)
Pr'\:t: g’i?mMoef‘gOr‘; fn (?\:va?ter 0283(% 2,637 (B) 12.1(/(\3)) 480,096 (Cr(;) /18(Cr+6) | 250 (A) 136 (B) 38.4 (B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 24.0 NE NE
Background Concentration

ESB1207-4 1/2' 05/02/98 24 60.0 02U 52.9 10 03U 33.9

ESB1207-7 1/2' 05/02/98 2.8 64.9 02U 38.2 4 03U 35.7

ESB1208-5' 05/02/98 25 62.5 02U 494 14 03U 249

ESB1208-6' 05/02/98 4.0 71.7 02U 40.1 4 03U 44.7

ESB1214-5' 05/07/98 2817 66.2 02U 42.0 4 03U 20.9

ESB1214-7 1/2' 05/08/98 30J 69.8 02U 42.7 5 03U 42.1

ESB1215-4' 05/08/98 20J 78.3 02U 53.3 4 03U 27.4

ESB1215-5' 05/08/98 40J 83.1 0.2 53.1 6 03U 44.7

ESB1270-2 1/2' 06/27/98 2.0 64.3 0.2 31.6 5 03U 30.1J

ESB1270-7 1/2' 06/27/98 18 63.6 0.2 334 5 03U 39.6J

ESB1270-10' 06/27/98 25 61.3 0.2 35.9 5 03U 33.7J

ESB1279-7 1/2' 07/07/98 19 52.6 02U 403 J 7 03U 29.3

ESB1279-10' 07/07/98 19 60.0 0.3 445 ] 7 03U 40.8

ESB1280-5' 07/07/98 18 48.6 0.2 476 J 20 03U 36.4

ESB1280-7 1/2' 07/07/98 22 66.1 02U 415 14 03U 37.9

ESB1303-5' 07/30/98 1.6 46.3 02U 383 J 3 03U 25.9

ESB1303-6' 07/30/98 17 51.3 02U 76.9 J 20 03U 32.6

ESB1304-2 1/2' 07/31/98 1.6 50.3 02U 36.2 J 2U 03U 26.5

ESB1304-4 1/2' 07/31/98 1.6 43.3 02U 264 J 2 0.3 23.7

Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

NE - Not established

J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.

Samples were analyzed for mercury and selenium, but these metals were not detected in any of the samples.

Numbers in bold font indicate that the result reported exceeds the most current MTCA cleanup level as of June 2010.

Numbers in grey shading indicate results that exceed a MTCA protection of groundwater level, but do not exceed the current lowest MTCA soil cleanup level protective of direct contact.
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Table 3-9

Summary of Soil Sample Analytical Results for Volatile Organic Compounds, (ug/kg)
Building 40-51, Southern Air Scrubber Sumps (EV-112 and EV-119)

Boeing Everett Plant Remedial Investigation

Sample ID Sample Date 115};:?&;2{#;5’2_ 2-Butanone Acetone Carbon Disulfide Dichi::;;éi;\ene Methylene Chloride Toluene Trichloroethene
1922:\/';(;3“'\;'?}232'8 NE 48,000,000 8,000,000 8,000,000 800,000 133,000 16,000,000 90,900
1996 Mgocifc';g;huopdi jflox ew NE 480,000 80,000 80,000 8,000 583 160,000 308
20015'\52’2;‘23?3‘: \Z‘Ior B 2,400,000,000 (B*) 48,000,000 (B) 8,000,000 (B) 8,000,000 (B) 8,000,000 (B) 135%5'9)(8) 16,3)’(())(())%(()9)(8) 90?80(?()8)
’ 6,400,000 (B*) 11,000 (B*)
Prctecton of Graundvter 90,000 8) 19200 8) 3211.(8) 5651.(8) 400 ®) »® et 22@
ESB1121-12.5' 03/04/98 22U 54U 8.8 11U 1.7 22U 11U 18
ESB1121-15' 03/04/98 22U 6 9.7 11U 11U 22U 11U 11U
ESB1121-22.5' 03/04/98 21U 52U 11 U* 1U 1U 3U* 1.8 1U
ESB1212-1' 05/04/98 20U 85 5U 10U 10U 20U 10U 2U
ESB1212-5' 05/04/98 22U 54U 41 U* 11U 1U 4.6 U* 11U 11U
ESB1212-5' (DUP) 05/04/98 21U 52U 48 U* 1U 11U 2.8 U* 1U 10U
ESB1212-7 1/2' 05/04/98 21U 53U 45 U* 11U 1U 5.2 11U 11U
ESB1213-2 1/2' 05/04/98 2.8 16.0 8.4 U* 12U 11U 2.8 U* 12U 12U
ESB1267-10' 06/25/98 26U 6.6 U 6.6 U 13U 12U 26U 13U 13U
ESB1267-15' 06/26/98 21U 53U 15 U* 1.8 13U 21U 11U 15
ESB1267-22 1/2' 06/26/98 22U 55U 9 U* 11U 11U 22U 11U 11U
ESB1268-12 1/2" 06/26/98 22U 55U 13 U* 11U 11U 22U 11U 11U
ESB1268-12 1/2' (DUP) 06/26/98 22U 16 U* 14 U* 11U 11U 22U 1.2 U* 11U
ESB1268-15' 06/27/98 22U 55U 13 U* 11U 11U 22U 11U 11U
ESB1268-22 1/2' 06/27/98 22U 55U 12 U* 11U 11U 22U 2.6 U* 11U
ESB1269-10' 06/26/98 23U 58U 11 U* 12U 12U 23U 12U 12U
ESB1269-15' 06/26/98 22U 55U 11 U* 11U 11U 22U 11U 11U
ESB1274-12 1/2' 07/01/98 22U 5.6 UJ 8.9 UJ 1.1U) 11U 22U) 11U 1.1U)
ESB1274-15' 07/01/98 22U 54U 6 U* 11U 11U 22U 11U 11U
ESB1274-25' 07/01/98 22U 54U 12.0 U* 11U 11U 22U 11U 11U
ESB1285-2 1/2' 07/14/98 24U 6.0U 18 12U 12U 3.5U* 12U 12U

Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.

UJ - Compound was analyzed for but not detected above the reporting limit shown. Reporting limit is an estimated value.

* Value was qualified as not detected due to method blank or rinsate blank results.

Numbers in grey shading indicate results that exceed a MTCA protection of groundwater level, but do not exceed the current lowest MTCA soil cleanup level protective of direct contact.
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Table 3-10

Summary of Soil Sample Analytical Results for TPH, Non-halogenated SVOCs and Phenol

Building 40-51, Southern Air Scrubber Sumps (EV-112 and EV-119)

Boeing Everett Plant Remedial Investigation

Total Petroleum Hydrocarbons
(mg/kg) Non-halogenated
Sample ID Sample Date SVOCs Phenol
Diesel-Range Gasoline-Range (mg/kg) (ug/kg)
Hydrocarbons Hydrocarbons
19968'\25(5; ::3213(; vAe|0r B 200 (A) 100 (A) . 48,000,000 (B)
s M et s oW = = -
20018'\25(5; ::3213(; V';‘Ior B 2,000 (A) 30/ 100%* (A) - 48,000,000 (B)
e c -
ESB1121-12.5' 03/04/98 54U 53U ND 150U
ESB1121-15' 03/04/98 54U 56U ND 150U
ESB1121-22.5' 03/04/98 54U 53U ND 150U
ESB1212-1' 05/04/98 0.25U 0.25U ND 150U
ESB1212-5' 05/04/98 5.4 U] 52U ND 150U
ESB1212-5' (DUP) 05/04/98 16.0* 54U ND 140U
ESB1212-7 1/2' 05/04/98 56U 56U ND 150U
"ESBlZlS—Z 1/2' 05/04/98 57U 6U ND 150U
ESB1267-10" 06/25/98 14 * 6.6 U ND 200U
ESB1267-15' 06/26/98 56U 54U ND 150U
ESB1267-22 1/2' 06/26/98 54U 54U ND 140U
ESB1268-12 1/2' 06/26/98 55U 54U ND 150U
ESB1268-12 1/2' (DUP) 06/26/98 56U 56U ND 150U
ESB1268-15' 06/27/98 55U 56U ND 150U
ESB1268-22 1/2' 06/27/98 56U 56U ND 150U
HESBlZ69—10‘ 06/26/98 56U 58U ND 150U
ESB1269-15' 06/26/98 56U 54U ND 150U
ESB1274-12 1/2' 07/01/98 8.4* 56U ND 150U
ESB1274-15' 07/01/98 54U 56U ND 140U
ESB1274-25' 07/01/98 54U 53U ND 140U
"ESBlZSS—Z 1/2' 07/14/98 5.6 UJ 6.1U ND 150 U
Notes:
MTCA - Model Toxics Control Act
(A) - MTCA Method A soil cleanup level for unrestricted land use
(B) - MTCA Method B soil cleanup level
1996 - Indicates MTCA soil cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.
(DUP) - Field duplicate
NC - Not calculated
ND - Not detected
NE - Not established
J - Estimated value
U - Compound was analyzed for but not detected above the reporting limit shown.
UJ - Compound was analyzed for but not detected above the reporting limit shown. Reporting limit is an estimated value.
* Pattern profile does not match typical diesel profile.
***gasoline mixtures with benzene/gasoline mixtures without benzene
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Table 3-11

Summary of Soil Sample Analytical Results for Metals, (mg/kg)
Building 40-51, Southern Air Scrubber Sumps (EV-112 and EV-119)
Boeing Everett Plant Remedial Investigation

Sample ID Sample Date Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver Strontium
19% VT CHACI“:'ae:L‘fF’)dL’;'IQ" oB | 1678 | s600B) | 80(B) s ((:I)) 1’2050%(&)') 24 (B) 400®) | 400(B) | 48000 (®)
1006 M;gfc';g;huopdi jglox GW I 0.00583 112 16 1,600 (Cr*%) NE 0.48 8.0 8.0 960
2001 MTCA Method A, Al, or B 20 (A) 5,600 (B) 2(A) 2,000(Cr) 1319 (€r) (ﬁ) 1,000 (Al) 2 (A)

Soil Cleanup Level 0667 () | 16000(8% | 80(B) 120’000(”(;)’ 20(Cr™) | 950 (A) 2 (B) 400(8) 400(B) | 48,000 (B)
2,000 (Cr*®) / 480,096 (Cr*®)
19 (Cr™) /18 (Cr™) (B)
WA Department of Ecology -
Puget Sound Regional 7.30 NE 0.8 48.2 24.0 0.07 NE NE NE
Background Concentration

ESB1121-12.5' 03/04/98 34 66.2 0.2 40.5 3 0.05U 01U 0.5 46.7

ESB1121-15' 03/04/98 3.7 80.6 02U 43.8 3 0.06 01U 0.6 44.7

ESB1121-22.5' 03/04/98 1.2 60 02U 37.7 2U 0.05U 0.1 0.5 329

ESB1212-5' 05/04/98 2.7 68 02U 40.9 6 0.05U 05U 03U 38.6 J

ESB1212-5' (DUP) 05/04/98 2.6 63.7 02U 39.1 5 0.05U 05U 03U 33517

ESB1212-7 1/2' 05/04/98 2.9 67.2 02U 41.0 6 0.05U 10U 03U 36.5 J

ESB1213-2 1/2' 05/04/98 15 44.6 02U 36.9 5 0.06 U 10U 03U 214 ]

ESB1267-10 06/25/98 13.1 59.6 03U 39.2 11 0.06 U 01U 04U 48.8)

ESB1267-15' 06/26/98 2.7 735 02U 38.1 5 0.05U 01U 03U 39417

ESB1267-22 1/2' 06/26/98 1.9 57.8 02U 34.8 5 0.05U 01U 03U 33.3J

ESB1268-12 1/2' 06/26/98 4.1 43.2 02U 29.8 6 0.05U 02U 03U 324

ESB1268-12 1/2' (DU! 06/26/98 3.8 62.2 02U 42.6 7 0.05U 05U 03U 44.6)

ESB1268-15' 06/27/98 2.8 64.5 02U 39.6 5 0.05U 02U 03U 37.9J

ESB1268-22 1/2' 06/27/98 18 66.9 02U 37.2 5 0.05U 02U 03U 32.3)

ESB1269-10' 06/26/98 4.2 68.0 02U 40.5 7 0.05U 05U 03U 42.0J

ESB1269-15' 06/26/98 2.7 68.4 0.2 36.4 5 0.05U 05U 03U 3941

ESB1274-12 1/2' 07/01/98 210 42.3 02U 37.6 4 0.05U 01U 03U 21.2

ESB1274-15' 07/01/98 2517 69.4 02U 475 5 0.19 01U 03U 321

ESB1274-25' 07/01/98 210 55.0 02U 50.7 5 0.04U 01U 03U 30.5

ESB1285-2 1/2' 07/14/98 34 62.8 0.6 37.7J 7 0.05U 0.2 03U 3311

Notes:

MTCA - Model Toxics Control Act

(A) - MTCA Method A soil cleanup level for unrestricted land use

(Al) - MTCA Method A soil cleanup level for industrial property

(B) - MTCA Method B soil cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables downloaded June 2010 (https://fortress.wa.gov/ecy/clarc/reporting/CLARCReporting.aspx).
1996 - Indicates MTCA soil cleanup levels, published 1996.

2001 - Indicates MTCA version 3.1 soil cleanup levels, published 2001.

(DUP) - Field duplicate

NE - Not Established

J - Estimated value

U - Compound was analyzed for but not detected above the reporting limit shown.

Numbers in bold font indicate that the result reported exceeds the most current MTCA cleanup level as of June 2010.

Numbers in grey shading indicate results that exceed a MTCA protection of groundwater level, but do not exceed the current lowest MTCA soil cleanup level protective of direct contact.
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Table 3-12

Summary of Groundwater Sample Analytical Results for Total Metals, VOCs, Non-halogenated SVOCs, TPH, and Phenc
Building 40-51, Southern Air Scrubber Sump (EV-119)

Boeing Everett Plant Remedial Investigation

Analyte/Sample 1D ESB1212-1' 1996 MTCA Method A or B 2001 MTCA Method A 2001 MTCA Method B
(05/04/98) Groundwater Cleanup Level Groundwater Cleanup Level Groundwater Cleanup Level

Total Metals, (ma/L)

Arsenic 0.03 0.0000583 (B) 0.005 0.0000583
Barium 7.94 1.12 (B) NE 0.56 /3.2 (B*)
Cadmium 0.02 0.008 (B) 0.005 0.008
Chromium 3.96 0.05 (A) 0.05 24 (Cr*% /1 0.048 (Cr*®)
Lead 0.8 0.005 (A) 0.015 NE

Mercury 0.0037 0.0048 (B) 0.002 0.0048
Selenium 0.02U 0.08 (B) NE 0.08

Silver 0.02U 0.08 (B) NE 0.08
Strontium 3.94 9.6 (B) NE 9.6

Volatile Organic Compounds, (ug/L)

1,1,2-Trichloro-1,2,2-trifluoroethane 20U NE NE 240,000 (B*)
2-Butanone 85 4,800 (B) NE 4,800
Acetone 5U 800 (B) NE 800
Methylene Chloride 2U 5.83 (B) 5 5.83

Total Petroleum Hydrocarbons, (mg/L)

Diesel-Range Hydrocarbons 0.25U 1.0 (A) 0.5 NE
Gasoline-Range Hydrocarbons 0.25U 1.0 (A 0.8/1.0* NE
Non-halogenated Semi-VOCs (mg/L) ND - - -
[IBhenol, (ug/L) 2U 9,600 (B) NE 9,600 / 4,800 (B*)

Notes:
MTCA - Model Toxics Control Act

(A) - MTCA Method A groundwater cleanup level
(B) - MTCA Method B groundwater cleanup level

(B*) Revised 2001 MTCA Method B value from Ecology website CLARC tables, 2001 download.

1996 - Indicates MTCA groundwater cleanup levels, published 1996.
2001 - Indicates MTCA version 3.1 groundwater cleanup levels, published 2001.

ND - Not detected
NE - Not established

U - Compound was analyzed for but not detected above the reporting limit shown.
*In soil, the cleanup level is 100 mg/kg if benzene is not present, and the total of ethylbenzene, toluene, and xylenes is less than 1% of the gasoline mixture. The cleanup

other gasoline mixtures is 30 mg/kg.

**gasoline mixtures with benzene/gasoline mixtures without benzene
Numbers inbold font indicate that the result reported exceeds the most current MTCA cleanup level as of June 201
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Table 3-13

Summary of Groundwater Analytical Results for Volatile Organic Compounds, (mg/L)

Building 40-51, Southern Air Scrubber Sump (EV-119)
Boeing Everett Plant

Well ID Sample Date Chloromethane Vinyl Chloride Acetone 1,1-DCE Chloroform 2-Butanone Trichloroethene Toluene Ethylbenzene Total Xylenes
MTCA Method A or B 0.0002 (A 0.005 (A 1(A 1(A

Groundwater Screening Level 0.00337(8) 0.000029(2 ()B) 08(B) 04 (B) 0.00717 (B) 48(B) 0.0004s§ ()B) 0.62 (1)3) g'.; E@; 1.6( (&)

EGWO057 08/12/98 0.002 U 0.002 U 0.005 U 0.001 U 0.001 U 0.005 U 0.0044 0.001 U 0.001U 0.001U
11/16/98 0.002 U 0.002 U 0.005 U 0.001U 0.001U 0.005 U 0.0056 0.001U 0.001U 0.001U
02/03/99 0.002 U 0.000010 U 0.005 U 0.001U 0.001U 0.005 U 0.0039J 0.001U 0.001U 0.001U
05/12/99 0.001 U 0.00002 U 0.005 U 0.001 U 0.001 U 0.005 U 0.0038 0.001 U 0.001U 0.001U
08/04/99 0.001U 0.00002 U 0.005 U 0.001U 0.001U 0.005 U 0.0036 0.001U 0.001U 0.001U
11/10/99 0.001 U 0.00002 U 0.005 U 0.001 U 0.001 U 0.005 U 0.0040 0.001 U 0.001U 0.001U
02/09/00 0.001U 0.00002 U 0.005 U 0.001U 0.001U 0.005 U 0.001U 0.001U 0.001U 0.001U
05/03/00 0.001 U 0.00002 U 0.005 U 0.001 U 0.001 U 0.005 U 0.0035 0.001 U 0.001U 0.001U
08/02/00 0.001U 0.00002 U 0.005 U 0.001U 0.001U 0.005 U 0.0028 0.001U 0.001U 0.001U
11/15/00 0.001 U 0.00002 U 0.005 U 0.001 U 0.001 U 0.005 U 0.0029 0.001 U 0.001U 0.001U
02/06/01 0.001U 0.00002 U 0.005 U 0.001U 0.001U 0.005 U 0.0035 0.001U 0.001U 0.001U
05/04/01 0.001 U 0.00002 U 0.005 U 0.001 U 0.001 U 0.005 U 0.0032 0.001 U 0.001U 0.001U
08/09/01 0.001U 0.00002 U 0.005 U 0.0