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DRAFT ENGINEERING DESIGN REPORT
Boeing Renton Cleanup Action Plan Implementation
Boeing Renton Facility
Renton, Washington

1.0 INTRODUCTION

The Boeing Company (Boeing) has been working with the Washington State Department of Ecology
(Ecology) to address historic releases of hazardous substances at the Boeing Renton Facility
(Facility) located in the City of Renton, Washington (Figure 1). Boeing has entered into Agreed Order
No. 8191 (Order) with Ecology to remediate former releases at the Facility in accordance with the
Cleanup Action Plan (CAP) for the Facility dated October 2012 (AMEC, 2012). The Order was issued
under the authority of the Revised Code of Washington (RCW) 70.105D.050(1) and Washington
Administrative Code (WAC) 173-303-64630 and became effective on January 2, 2013.

Work that has been completed at the site includes detailed site characterization, preparation of a
remedial investigation (RI) report (Weston, 2001), closure of Resource Conservation and Recovery
Act (RCRA) units, interim cleanup actions, implementation of institutional controls, and quarterly and
semiannual monitoring of groundwater. In addition, the final Feasibility Study Report (FS Report)
(Geomatrix, 2008) was completed, evaluating alternative approaches for Facility cleanup. Ecology
subsequently issued the final CAP (AMEC, 2012), which identifies the final remedies to be
implemented at the Facility.

This Draft Engineering Design Report (EDR) has been prepared pursuant to the requirements of the
Model Toxics Control Act (MTCA) regulations [WAC 173-340-400(4)(a)] and the Order to implement
the remedies specified in the CAP. Due to the relatively straightforward nature of the remedies
specified in the CAP, this EDR includes plans and specifications for construction of the remedies,
which were prepared in accordance with WAC 173-340-400(4)(b), as well as an Operations and
Maintenance (O&M) Plan prepared in accordance with WAC 173-340-400(4)(c). Boeing has elected
to include the construction plans and specifications as Appendix A in this EDR in order to expedite
implementation of the CAP remedies. This document is being submitted to Ecology for review and
approval in accordance with the Order. Upon approval of the EDR, Boeing will proceed to construct
and implement the final Facility remedy in accordance with the approved EDR.

1.1 PURPOSE AND SCOPE

The purpose of this EDR is to document the design, plans, and specifications for implementation of
the comprehensive remedy for the Facility as specified in the CAP and to demonstrate compliance

AMEC
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with applicable laws and regulations. The scope of the EDR includes an overview of the cleanup
action design, complete plans and specifications for implementation of the CAP remedies, and a plan
for implementing the selected remedy at each of the 12 solid waste management units (SWMUs) and
areas of concern (AOCSs) identified in the CAP as requiring cleanup. The general layout of the Facility
and the locations of the SWMUs and AOCs addressed by this EDR are shown on Figure 2.

This EDR presents general plans for construction of the CAP remedy and for monitoring performance
and compliance of the remedy after construction is complete. The Facility cleanup standards, which
consist of the cleanup levels (CULs) defined in the CAP and the conditional points of compliance
(CPOCs) that are described generally in the CAP, are documented in this EDR. The cleanup actions
designed to achieve the cleanup standards and the monitoring program designed to demonstrate
attainment of the cleanup standards are also described in this EDR.

1.2 OVERVIEW OF CLEANUP ACTION PLAN

The CAP documents the constituents of concern (COCs) to be addressed by the final remedies,
provides the CULs applicable to soil and groundwater, describes the CPOCs, and specifies the final
cleanup action for 12 separate SWMUs and AOCs at the Facility. The cleanup actions specified in the
CAP include source area excavation/off-site disposal, soil vapor extraction (SVE), enhanced
bioremediation, monitored attenuation (MA), and monitored natural attenuation (MNA). A summary of
the COCs and remedies specified in the CAP is presented in Table 1.

The design, plans, and specifications presented in this EDR describe the excavations, bioremediation
injection galleries, and SVE systems to be implemented for several SWMUs and AOCs. The plans
and specifications presented in this EDR will be used to procure and install the SVE systems and
bioremediation injection wells. The plans and specifications also describe the well locations and
design for the groundwater monitoring system that will be constructed as part of the remedy
implementation. As noted in Table 1, several SWMUs/AOCs will be remediated by MA or MNA, for
these sites, monitoring programs to assess the effectiveness of biodegradation will be similar. A
general monitoring approach has been designed for the MA and MNA sites, with specific details
presented for individual SWMUs and AOCs.

The cleanup action specified in the CAP has also been modified for AOC-060. As noted in Table 1,
MNA was specified in the CAP. As noted in the April 29, 2013, bioremediation Work Plan for
Continued Interim Actions (CALIBRE, 2013), electron donor was injected into two of the wells at
AOC-060 to accelerate the attenuation process. Therefore, the remedy for AOC-060 described in this
EDR includes enhanced bioremediation/monitored attenuation rather than MNA.

AMEC
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1.3 REPORT ORGANIZATION
This EDR is organized into the following sections
e Section 1 describes the purpose and scope of the EDR.

e Section 2 provides a description of the Facility and provides background information
for each SWMU and AOC.

e Section 3 describes the cleanup action objectives and cleanup standards.

e Section 4 describes the institutional controls that are a component of the cleanup
actions for each SWMU and AOC addressed by the EDR.

e Section 5 describes the cleanup plan and design for implementing MNA for the
appropriate SWMUs and AOCs.

e Section 6 presents the design and cleanup plan for implementing enhanced
bioremediation and MA for both aerobic and anaerobic systems.

e Section 7 presents the designs and plans for implementing SVE at SWMU-172/174
and the Building 4-78/79 SWMU/AOC Group.

e Section 8 describes the implementation schedule and reporting requirements for the
cleanup action.

e Section 9 provides a list of references cited in the EDR.

Appendices to the EDR provide additional plans, specifications, and other background information
regarding the cleanup action.

AMEC
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2.0 SITE DESCRIPTION

The Boeing Renton Facility is located at the south end of Lake Washington within the Renton city
limits, as depicted in Figure 1. Boeing manufactures the 737 airplane model at the Facility. Operations
include parts preparation, mechanical assembly, coating operations, testing, and support operations
associated with the final assembly of airplanes.

2.1 PHYSICAL DESCRIPTION

The Facility encompasses approximately 198 acres; Boeing owns approximately 180 acres east of the
Cedar River Waterway and leases the remaining 18 acres at Renton Municipal Airport from the City of
Renton. The Facility is bounded on the north by Lake Washington. The Cedar River Waterway and
Cedar River Trail Park separate the eastern portion of the Facility on land owned by Boeing from the
western portion of the facility at Renton Municipal Airport. Two leased portions of the Facility are
located on the Renton Municipal Airport. One small parcel is located adjacent to the west side of the
runway, and the second parcel is located on the southeast side of the runway. The ground surface
elevation within the Facility ranges from approximately 18 to 27 feet above the National Geodetic
Vertical Datum of 1929.

2.2 LAND USE

The Facility layout and the location of each of the individual SWMUs and AOCs addressed in this
EDR are shown on Figure 2. Effective December 1, 2003, the City of Renton rezoned portions of the
Facility and some adjacent areas to allow mixed land use under the “Urban Center North” land use
designation. This designation allows changes in the use of the Facility property but also allows Boeing
to continue to build commercial airplanes at the Facility for the foreseeable future.

The portion of the Facility east of the Cedar River Waterway is almost entirely developed with
buildings and paved with asphalt or concrete. This area meets the MTCA definition for industrial
properties (WAC 173-340-200 and the additional criteria described in WAC 173-340-745). This area is
zoned by the City of Renton for mixed use, including industrial uses connected to airplane
manufacturing. The portion of the Facility west of the Cedar River Waterway at the Renton Municipal
Airport is zoned for industrial use (see the City of Renton Comprehensive Plan [City of Renton, 2004]
as amended on September 11, 2011).

Land immediately surrounding the Facility is zoned for a wide variety of land uses. Areas west and
south of Renton Municipal Airport are zoned for a mixture of commercial and commercial/residential
land uses. An area of mixed commercial, industrial, and residential land uses lies to the east and
south of the Facility. Residential areas are located southeast of the Facility, south of North 6th Street,
and east of the Facility across Logan Avenue North. Residential properties are also located within
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0.25 mile to the west and south of the Renton Municipal Airport. Areas immediately east of
Interstate 405 (1-405) (within 0.5 mile of the Facility boundary) also consist largely of residential
properties.

As detailed in the CAP, public-use areas near the Facility include the adjoining Cedar River Trail Park
and the Renton Municipal Airport. Cedar River Park and Liberty Park are located at the intersection of
I-405 and the Maple Valley Highway, approximately 0.7 mile south-southeast of the Facility boundary.
Gene Coulon Memorial Beach Park is located approximately 0.25 mile northeast of the Facility
boundary, along the shoreline of Lake Washington. Water sport activities on Lake Washington
adjacent to the Facility include fishing, boating, and water skiing.

2.3 FACILITY BACKGROUND

This section describes the background of each of the SWMUs and AOCs for the Facility. The
locations of each of the SWMUs and AOCs are presented on Figure 2. The monitoring reports that
have been prepared for the Facility provide a long record of groundwater conditions for each of the
SWMUs/AOCs addressed in this EDR.

231 SWMU-168

SWMU-168 is located near the northeast corner of Building 5-50 on leased property at the Renton
Municipal Airport. SWMU-168 consists of the area around a former underground storage tank (UST)
designated URE-31 (for underground tank Renton, number 31) (see Figure 3). Former UST URE-31
was a 1,000-gallon concrete tank that was installed in 1979 and removed in September 1985. This
UST was used for the storage of solvent waste generated in Building 5-50. There is no documented
information regarding releases from this SWMU.

2.3.1.1 Investigation History

Soil and groundwater samples were collected during the Rl at SWMU-168 in 1999 using push probes
(Weston, 2001). Boeing collected another round of samples prior to development of the CAP
(Geomatrix 2008). Five additional push probes were completed in April 2008 during the Pre-CAP
investigation (AMEC Geomatrix, 2008). Both soil and groundwater samples were collected from these
push probes. Based on the results of investigations for this SWMU, the COCs listed in Table 1 were
established in the CAP.

2.3.1.2 Implemented Interim Actions

URE-31 was removed in 1985, and there was no documented soil removal at the time the tank was
removed. No other interim actions have been conducted at SWMU-168.
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23.2 SWMU-172/174

SWMU-172 and SWMU-174 are located west of the Cedar River Waterway on leased property along
the eastern side of the Renton Municipal Airport (Figure 4). Both SWMU-172 and SWMU-174 are the
locations of former wastewater USTs located adjacent to Buildings 5-09 and 5-08, respectively
(Figure 4). SWMU-172 is associated with former UST URE-66, and SWMU-174 is associated with
former UST URE-73. Both USTs were removed in 1987.

2.3.2.1 Investigation History

Soil and groundwater samples were collected during the Rl in 1999 and 2000 from push probes and
groundwater monitoring wells (Weston, 2001). Based on results of investigations conducted prior to
releasing the CAP, the COC:s listed in Table 1 were established for this site. Boeing collected another
round of samples in 2008, prior to development of the CAP. Eight additional push probes were
completed in April 2008 for soil and groundwater sampling. An additional seven groundwater samples
were collected from existing groundwater monitoring wells at these SWMUs (AMEC Geomatrix,
2008).

The constituents found in the Pre-CAP field investigation in 2008 were similar to those found during
the RI. The 2008 results showed that concentrations of benzene and chlorinated solvents in soil were
higher than those detected in soil during the RI in 1999 and 2000 (AMEC Geomatrix, 2008). Three
constituents (1,1-dichloroethene [1,1-DCE], cis-1,2-dichloroethene [cis-1,2-DCE], and vinyl chloride
[VC]) were detected at elevated concentrations in soil during the Pre-CAP investigation. As a result,
these constituents were added as COCs in the CAP. Results for the 2008 groundwater samples also
exceeded CULs for several constituents.

2.3.2.2 Implemented Interim Actions

During the UST removal activities conducted in 1987 for SWMUs 172 and 174, approximately

29 cubic yards of affected soil was removed from SWMU-172, and approximately 8 cubic yards of
affected soil was removed from SWMU-174. The excavations were backfilled with clean, imported fill
and repaved with asphalt (Weston, 2001).

2.3.3 Building 4-78/79 SWMU/AOC Group

The Building 4-78/79 SWMU/AOC Group is located east of the Cedar River Waterway adjacent to the
Cedar River Trail Park (Figure 5). Former USTs at the Building 4-78/79 SWMU/AOC Group were
used to store gasoline and methyl ethyl ketone (MEK). In addition, fuel from these tanks was piped to
a fuel dispenser located on the east side of Building 4-79. The USTSs, the gasoline dispenser island,
and associated piping were removed from this area. Former Buildings 4-61 and 4-73 were demolished
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in early 2004 and converted to parking facilities. Building 4-78 is currently being used for temporary
storage of hazardous materials. Building 4-79 is used for painting aircraft parts.

A general description of this SWMU/AOC Group is provided below:

AMEC

SWMU-181: This SWMU was a Dangerous Waste Storage Area used for the
accumulation of containerized dangerous wastes brought from other areas of the
Facility prior to off-site disposal. Building 4-78 was re-constructed over the footprint of
the former dangerous waste storage area for use as a new hazardous materials
storage building. Building 4-78 was initially operated as a dangerous waste container
storage unit (CSU) and permitted as a dangerous waste storage facility. A closure plan
for the permitted CSU was approved by Ecology on November 6, 1997, and
implemented later in 1997. A closure certification report was submitted to Ecology that
documented closure in accordance with the approved closure plan. Building 4-78 is
currently used to store new hazardous materials. As documented in the final Rl Report,
historical data indicate that releases of volatile organic compounds (VOCS),
semivolatile organic compounds (SVOCS), and petroleum products to groundwater
occurred from this SWMU.

AOC-013: Former URE-17, a 1,000-gallon steel tank, was used to store gasoline. Sail
and groundwater samples collected in the vicinity of this former UST in 1989 had
detectable concentrations of VOCs and total petroleum hydrocarbons (TPH).

AOC-014: Former URE-18, a 10,000-gallon steel tank, was used to store MEK. VOCs,
MEK, and TPH were detected in groundwater samples from the vicinity. These
constituents were not detected in soil samples collected near the former tank.

AOC-015: Former URE-24, a 4,000-gallon steel tank, was used to store gasoline. The
tank was removed in September 1985. Benzene, toluene, ethylbenzene, and xylenes
(BTEX); TPH; MEK; and VOCs were detected in groundwater samples in the vicinity.
Soil samples collected near the former tank were analyzed for BTEX, TPH, and MEK.
None of the analytes were detected.

AOC-026: Former URE-54, a 1,000-gallon steel tank, was used to store gasoline. It
was removed in 1985. Dissolved-phase benzene was detected in groundwater
samples adjacent to this former UST. Trichloroethene (TCE), benzene, and VC were
detected in groundwater samples collected in the vicinity of this AOC.

AOC-037: Former URE-25, a 500-gallon steel tank, was used to store MEK. URE-25
was removed in September 1987. Laboratory analyses of soil verification samples
collected in 1993 were below RCRA Subpart S action limits. TCE, benzene, and VC
were detected in groundwater samples collected in the vicinity of this AOC.

AOC-054: Former URE-23, a 10,000-gallon steel tank, was used to store gasoline until
it was removed in April 1989. Analysis of soil and groundwater samples identified
detectable concentrations of BTEX, TPH, and VOCs.
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These historical activities have resulted in two separate types of source areas for the Building 4-78/79
SWMU/AOC Group:

e A chlorinated solvent source area is associated with the former dangerous waste
storage facility in Building 4/78 (SWMU-181).

¢ Fuel and nonchlorinated solvent source areas are associated with the former USTSs,
the former fuel dispenser island, and the removed piping.

2.3.3.1 Investigation History

Investigations conducted prior to and during the RI for the Building 4-78/79 SWMU/AOC Group are
summarized in the Rl Report (Weston, 2001). Additional sampling was conducted in 2008 and 2009,
and groundwater monitoring is ongoing. Based on results of investigations conducted prior to
releasing the CAP, the COCs listed in Table 1 were established for this site. Many of the AOCs at this
site have already been addressed through tank removal and, in some cases, limited soil removal.

Soil and groundwater samples were collected in April 2008 from 12 push probes completed during the
Pre-CAP investigation. An additional seven groundwater samples were collected from existing
groundwater monitoring wells (AMEC Geomatrix, 2008). An additional push probe (PP201) was
completed in June 2009 to collect soil and groundwater samples and to determine impacts north of
the Building 4-78 loading dock (Figure 5).

The analytical results for samples collected in 2008 suggest that the area around Building 4-78,
especially the north side of the building where solvents were stored for recycling and/or off-site
disposal prior to 1991, is the primary source of chlorinated VOCs for the Building 4-78/79 SWMU/AOC
Group. The highest concentrations of primary VOCs were found directly north of Building 4-78
(PP178) and just west of the north end of the building (PP185 and PP188). Data from upgradient
locations east of the building and loading dock (GW027D, PP179, PP180, PP181, and PP182)
showed much lower concentrations, which may be the result of vapor transport from the source area.

Elevated levels of benzene and TPH in the gasoline range (TPH-G) detected in soil and groundwater
samples are attributable to releases from the former USTs, the former fuel dispenser, and its former
piping system. Areas to the north and south of the former piping network are generally unaffected by
VOCs and TPH-G (AMEC Geomatrix, 2008).
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2.3.3.2 Implemented Interim Actions

Previous site cleanup actions in this area have included removal of structures and/or USTs and
implementation of an interim action consisting of groundwater extraction and treatment. The following
site cleanup actions have occurred at this site.

e AOC-13: Former UST URE-17, used for gasoline storage, was removed in September
1985, and 50 gallons of gasoline was reported to have been removed from the tank
excavation. No soil was documented as having been removed from the excavation.

o AOC-14: Former UST URE-18 contained MEK and was removed in March 1987.
During the tank removal, approximately 290 cubic yards of soil was removed from the
excavation for off-site disposal.

o AOC-15: Former UST URE-24 was removed in September 1985, and approximately
50 gallons of gasoline was reportedly recovered from the excavation.

o AOC-26: Former UST URE-54 was removed in September 1985, and holes were
noted in the bottom of the tank. An unspecified amount of contaminated soil was
removed from the excavation, and an unknown quantity of floating hydrocarbon
product was extracted from the excavation.

e AOC-037: Former UST URE-25 was removed in September 1987. No soil was
documented to have been removed during the excavation.

o AOC-054: Former UST URE-23 was removed in April 1989, and approximately
200 cubic yards of soil was excavated.

e Building 4-78/79 SWMU/AOC Group: A hydraulic containment interim measure
addressing the entire site was installed in 1991. The hydraulic containment system
consisted of two extraction wells, an air stripper, and a monitoring well network. The
groundwater hydraulic containment system was operated continuously until it was shut
down in November 2003 to allow site hydrogeologic conditions to recover to static
conditions and support evaluation of potential remedial alternatives.

2.3.4 Former Fuel Farm

The Former Fuel Farm consisted of three steel USTs (URE-033, URE-034, URE-035) and one
concrete waste oil and hydraulic fluid UST (URE-036) located near the south end of Renton Municipal
Airport, about 200 feet southeast of Building 5-02 (Figure 6). URE-033 and URE-034 had capacities of
50,000 gallons; URE-035 and URS-036 had capacities of 12,000 gallons. The three steel USTs were
installed in 1956 and 1957 and were removed during closure activities at the Former Fuel Farm in
1993. The concrete UST was installed in 1950 and deactivated in October 1987. Areas of residual
petroleum hydrocarbons remaining in soil associated with the three former steel fuel storage tanks
have been identified as AOC-046, AOC-047, and AOC-048, respectively. The concrete UST
(URE-036) is associated with SWMU-164.
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Boeing formerly leased the Former Fuel Farm area from the City of Renton, but the majority of this
area is now leased by a third party (Ace Aviation, or Bosair, L.L.C. [Bosair]) for servicing and parking
of aircraft. Bosair is planning to construct a larger hangar facility in the vicinity of the Former Fuel
Farm. Due to declining contaminant concentrations, and to accommodate the planned redevelopment,
Boeing abandoned all air sparge and bioventing wells and three other monitoring wells that were
located near the planned construction area during May 2012. The biovent/biosparge lines were left in
place, but will likely be removed as part of the redevelopment construction. In addition, groundwater
monitoring wells GW101S, GW102S, GW 219S, and GW220S were abandoned in May 2013. It is
currently expected that Bosair redevelopment construction will start in Spring 2014. Ecology has
requested that Boeing install three wells after the site has been redeveloped: one located near
GW220S, one between GW219S and GW102S, and one between GW224S and GW102S.

2.3.4.1 Investigation History

Soil sampling performed in 1994 assessed the lateral and vertical extent of TPH-affected soil near this
area. A total volume of approximately 4,400 cubic yards (5,200 tons) of soil was estimated to be
above the MTCA Method A cleanup level. Chromatograms from soil samples suggested the presence
of Jet A Fuel petroleum products (Weston, 1994). The Former Fuel Farm was also investigated during
the Rl in 1999 to 2000 (Weston, 2001). Based on the results of the 1994 and RI investigations, the
COCs listed in Table 1 were established.

Groundwater samples were collected in 2008 as part of the Pre-CAP investigation. In 2011, after the
Final Draft CAP (AMEC Geomatrix, 2010) had been distributed for public comment, Boeing became
aware of Bosair’s redevelopment plans in the Former Fuel Farm area. To ensure that this expansion
would not adversely affect cleanup of the area and that the Former Fuel Farm would not adversely
affect the redevelopment, Boeing conducted additional soil and groundwater investigations in this
area in 2011 and 2012, before the CAP was finalized. Results from the 2011-2012 investigation were
included as Appendix D of the CAP (AMEC, 2012).

2.3.4.2 Implemented Interim Actions

Previous cleanup actions in this area have included removal of USTs, excavation and off-site disposal
of affected soil, and implementation of an interim action in the Former Fuel Farm site. All three of the
former Jet A Fuel USTs were removed in 1993. Approximately 5,200 tons of TPH-affected soil was
excavated for off-site disposal during UST removal. The area excavated is shown on Figure 6.

An interim action consisting of air sparging and bioventing was conducted at the Former Fuel Farm
AOC Group. The interim measure was initiated in May 1995 and operated until it was shut down in
May 2011. Monitoring during the interim measure included collection of groundwater samples from
monitoring wells and collection of soil samples to monitor degradation of soil COCs.
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2.3.5 AO0OC-001/002

AOC-001 and AOC-002 are located near the northwest corner of Building 4-81 in the northern portion
of the Facility (Figure 7). The Lake Washington shoreline is approximately 350 feet northwest of the
two AOCs. AOC-001 and AOC-002 were originally associated with former USTs URE-01 and
URE-02, respectively. Both USTs were 500-gallon steel tanks installed in 1980 for storage of MEK
and toluene; both tanks were placed within a cylindrical concrete vault for secondary containment.
After these USTs were removed in July 1986, toluene was detected in the water within the secondary
containment structure. Subsequent subsurface investigations identified toluene and VC in
groundwater samples collected in the area adjacent to URE-01 and URE-02 and in a large area just to
the southwest. Investigation of the releases related to these AOCs identified primary and secondary
source areas for chlorinated solvents, with a groundwater plume extending into the tow path used to
move partially completed aircraft from Buildings 4-81 and 4-82 to other portions of the Facility.

The primary source area is located in the vicinity of PP138, and the secondary source area is located
in the vicinity of PP011, adjacent to the location of former URE-01 and URE-02 (Figure 7). In general,
the primary source area had higher COC concentrations than the secondary source area. Both source
areas are affected by chlorinated VOCs, and the primary source area is also affected by TPH-G.
Affected soil was removed from the primary source area as part of a 2005 interim measure

(Section 2.3.5.2). Affected groundwater extends downgradient from the area identified as the primary
soil source area.

The RI report (Weston, 2001) and the FS Work Plan (Geomatrix 2004b) grouped AOC-003 with
AOC--001/002 because of their proximal locations and similar COCs. However, AOC-003 is located
several hundred feet upgradient of AOC-001/002, and data collected subsequent to the RI suggest
that there is no commingling of contaminants from AOC-003 with AOC-001/002. For these reasons,
the CAP and this EDR address AOC-001/002 and AOC-003 as separate entities.

2.3.5.1 Investigation History

This area was investigated during several phases of the Rl and post-RI investigation to further
delineate the nature and extent of affected soil and groundwater. Based on results of investigations
conducted prior to releasing the CAP, the COCs listed in Table 1 were established for AOC-001/002.
Subsequent investigation has shown that affected groundwater associated with AOC-001/002 was
present near the primary source area and at PP081 and PP098 near the CPOC. A push-probe soil
and groundwater investigation was conducted in October 2005 just prior to implementing an interim
action at the primary source area in order to delineate the extent of affected soil and groundwater
(Geomatrix, 2006).
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Additional investigation was completed at this area in April and May 2008 to evaluate VOC
concentrations in soil and groundwater at the secondary source area. COCs were not present above
cleanup levels in the secondary source area. Results from deeper groundwater samples indicated that
groundwater beneath the silty peat layer has not been affected by COCs.

2.3.5.2 Implemented Interim Actions

A series of interim actions have been conducted for AOC-001/002. The first was implemented in
1986, when the USTs in the source areas were removed. A subsequent interim action included
excavation of soil from the primary source area and implementing a bioremediation program to
promote reductive dechlorination of COCs. These interim actions are described briefly below.

1986 Interim Action

Both USTs at AOC-001/002 were removed in July 1986. A total of 130 cubic yards of soil was
removed from the excavations for URE-01 and URE-02 following removal of the tanks and secondary
containment vault. Groundwater near the tanks had contained elevated concentrations of dissolved
toluene. Approximately 4,600 gallons of water was pumped from the URE-01 and URE-02 excavation
in an effort to remove the affected groundwater.

Excavation and Bioremediation Injections

An interim measure was implemented for AOC-001/002 in October/November 2005 to address
affected soil in the source area and to enhance bioremediation of groundwater constituents
(Geomatrix, 2006). The interim measure included:

e Excavation and off-site disposal of approximately 340 cubic yards of affected soil from
the primary source area;

e Recovery and treatment of approximately 35,000 gallons of groundwater from the
source area excavation;

¢ Installation of two injection lines in the primary source area for future injection of
electron donor to enhance bioremediation;

o Placement of 4,800 pounds of food-grade sodium lactate and 6,300 pounds of
emulsified food-grade vegetable oil to promote reductive dechlorination of COCs in
groundwater in the primary source area;

e Collection and analysis of soil samples to confirm attainment of cleanup levels;
o Backfill and restoration of the tarmac above the excavation; and

¢ Installation of eight new groundwater monitoring wells.
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Soil confirmation samples indicated that soil exceeding cleanup levels for AOC-001/002 had been
removed. Groundwater monitoring data collected subsequent to the interim action indicate that
biodegradation is active and that concentrations of chlorinated VOCs have decreased substantially.

Three additional shallow injection wells (GW213S, GW214S, and GW215S) were installed in April
2008 during drilling related to the Pre-CAP investigation (AMEC Geomatrix, 2008). The wells were
installed to expand the bioremediation area and provide capability to inject electron donor within the
secondary source area. However, analysis of VOCs in these three injection wells indicated that
concentrations were below cleanup levels. Therefore no substrate injections were performed in this
secondary area. Additional follow-up doses of electron donor (sugars, vegetable oil, and/or lactate)
were injected at the primary AOC-001/002 source area in June 2007, June 2012, and May 2013 (after
completion of quarterly sampling).

23.6 AOC-003

AOC-003 is located at the north side of the Facility between Buildings 4-20 and 4-82, as shown on
Figure 8. AOC-003 represents the former UST URE-03, which was located just west of Building 4-81.
The former UST at AOC-003 was installed in 1980 and was used to store MEK and toluene. The UST
was constructed of steel within a cylindrical concrete vault for secondary containment and had a
capacity of 500 gallons. URE-03 and soil surrounding the tank were removed in 1986. Solvents have
been detected in both soil and groundwater in the immediate vicinity of former UST URE-003.

As mentioned in Section 2.3.5, this EDR addresses AOC-001/002 and AOC-003 as separate entities.

2.3.6.1 Investigation History

Following removal of URE-03 in July 1986, toluene was detected in the water found between the tank
and concrete vault. Groundwater samples from the area adjacent to former URE-03 did not contain
detectable concentrations of solvents.

The RI report indicated that soil samples contained TCE and groundwater samples collected at
PPO016 in May 1999 contained tetrachloroethene (also known as perchloroethylene or PCE) and VC.
Based on results of investigations conducted prior to releasing the CAP, the COCs listed in Table 1
were established for AOC-003. Analysis of groundwater samples collected in 2007 from downgradient
well GW-188S identified degradation products VC and cis-1,2-DCE. The presence of these
degradation products indicates that biodegradation is actively occurring at AOC-003.

2.3.6.2 Implemented Interim Actions

After URE-03 was removed in 1986, a total of 74 cubic yards of soil was excavated from around the
former tank location. Because groundwater samples collected near the tank contained elevated levels
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of dissolved toluene, approximately 3,600 gallons of groundwater was pumped from the URE-03
excavation to recover the dissolved toluene.

2.3.7 AOC-004

AOC-004 is the designation for former UST URE-04, which was a 250-gallon steel UST located
approximately 10 feet east of Building 4-21 (see Figure 9). The former UST at AOC-004 was used to
store gasoline and likely contained leaded gasoline prior to the mid-1970s. The installation date for
the tank is unknown. The former UST URE-04 was removed in December 1986.

Soils at AOC-004 contain TPH-G and fuel-related COCs attributed to a past release from the former
UST. During the Pre-CAP investigation, it was noted that Boeing had completed excavations in the
area immediately surrounding AOC-004 to install footings associated with seismic upgrades for
Building 4-21. These structures may limit the possibility of future excavation in the area of AOC-004.

2.3.7.1 Investigation History

AOC-004 was investigated during the Rl in 1999 and 2000. During the RI, soil samples were collected
from five push probes, and groundwater samples were collected from three of the push probe
locations and a nearby groundwater monitoring well. Based on results from investigations conducted
prior to issuing the CAP, the COCs listed in Table 1 were established for AOC-004.

Additional soil samples were collected from two push probes completed during the Pre-CAP
investigation (AMEC Geomatrix, 2008). Results from the Pre-CAP investigation were generally
consistent with findings from the Rl Report and indicated the presence of TPH-G and individual
gasoline constituents.

2.3.7.2 Implemented Interim Actions

Former URE-04 was removed in December 1986. During removal of the tank, a thin layer of floating
product (gasoline) was observed on the water in the excavation. There is no documentation to
indicate whether gasoline-affected soil was removed from the excavation.

2.3.8 AOC-034/035

AOC-034/035 is located next to the south side of Building 4-41 and east of the Cedar River Trail Park
(Figure 10). AOC-034/035 is the location of former USTs URE-07 and URE-08. Both URE-07 and
URE-08 were installed in 1980 for storage of MEK and toluene, but were reportedly never used. Each
steel tank had a capacity of 500 gallons (Weston, 2001). Both USTs were removed in 1987. Results
of investigations at AOC-034/035 indicate a historic release of chlorinated solvent that is naturally
biodegrading. Recent data indicate that natural attenuation is active and is essentially attaining
cleanup levels at the CPOC.
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2.3.8.1 Investigation History

AOC-034/035 was investigated during the Rl and a 2006 post-RI investigation to further delineate the
nature and extent of affected soil and groundwater. Based on results of investigations conducted prior
to releasing the CAP, the COCs listed in Table 1 were established for AOC-034/035.

Additional investigation was completed at this area in April and May 2008. Three shallow monitoring
wells (GW216S, GW217S, and GW218S) were installed in April 2008 as part of the Pre-CAP
investigation (AMEC Geomatrix, 2008). Analytical results from these wells indicate that natural
attenuation is active and is essentially attaining cleanup levels at the CPOC.

2.3.8.2 Implemented Interim Actions
URE-07 and URE-08 were removed in 1987.

23.9 AO0C-060

AOC-060 consists of a former vapor degreaser secondary containment sump located inside

Building 4-42, as shown on Figure 11. The former vapor degreaser was used primarily to clean metal
parts using TCE. The secondary containment sumps of the former degreaser were removed in
December 1993.

Results from assessment activities conducted since December 1993 have indicated the presence of
VOC:s in soil and groundwater in the vicinity of the degreaser. The source of VOCs at this AOC was
probably releases of TCE from the former vapor degreaser and/or its associated sumps. Ongoing
degradation of the TCE is occurring at AOC-60 to form cis-1,2-DCE and VC. The extent of
groundwater affected by dissolved VOCs extends west of the source area, where the former vapor
degreaser and sumps were located. The affected groundwater is migrating to the west toward the
discharge area along the Cedar River Waterway.

2.3.9.1 Investigation History

During the RI, more than a dozen monitoring wells were installed in the vicinity of AOC-060. Based on
results of investigations conducted prior to releasing the CAP, the COCs listed in Table 1 were
established for AOC-060. No COCs were identified for soil at AOC-060.

Quarterly or semiannual sampling and analysis of monitoring wells for COCs have been occurring for
more than 10 years. TCE breakdown products are consistently detected in wells inside Building 4-42,
but TCE has not been detected in any of these wells since 2006. TCE has consistently been detected
in well GW147S, located immediately outside and downgradient of Building 4-42. Breakdown products
cis-1,2-DCE and VC have been detected in wells located between Building 4-42 and the CPOC. VC
has been detected in the three wells located in the Cedar River Trail Park. These data show that
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active biodegradation of chlorinated solvents is occurring at this site. No VOCs have been detected in
samples from any of the three wells screened in the intermediate zone.

2.3.9.2 Implemented Measures

A solution of electron donor (sugar) was injected at AOC-060 using existing wells GW147S and
GWO012S in May 2013 to accelerate the attenuation process. The injection was conducted in
accordance with a work plan submitted to Ecology on April 29, 2013 (CALIBRE, 2013).

2.3.10 AOC-090

AOC-090 is located near the southwest corner of former Building 4-64 and just east of the Cedar
River Trail Park (Figure 12). Soil impacted by selected VOCs (TCE and carbon tetrachloride) as well
as TPH-G, TPH in the diesel range (TPH-D), and TPH in the motor oil range (TPH-MO) was
encountered during installation of an underground fire protection water line and fire hydrant in

July 1999. The source of the contaminants is unknown. AOC-090 was subsequently investigated as
part of the RI.

Former buildings 4-64 and 4-65 (the Gate D-30 Guard House) were demolished in early 2004 to
prepare the site for construction of a new parking area. An interim action consisting of soil excavation
and bioremediation was implemented in 2004 coincident with the demolition, although some affected
soil was left in place. The most highly affected groundwater is located beneath the source area.
Shallow groundwater is also affected beneath the Cedar River Trail Park. Groundwater monitoring
data for the intermediate groundwater unit generally show localized areas affected by VC.

2.3.10.1Investigation History

This area was investigated during several phases of Rl and post-RI investigation. Based on the
results of investigations conducted prior to releasing the CAP, the COCs listed in Table 1 were
established for AOC-090. Results presented in the Rl Report indicated that elevated VOC and TPH
levels were present in soil and groundwater near Building 4-64, and VC was present at elevated
concentrations in groundwater near the western Facility boundary with the Cedar River Trail Park.

Recent groundwater monitoring data have continued to show elevated concentrations of COCs in
groundwater in the shallow saturated zone at the source area, although concentrations have
decreased from levels observed prior to completing the interim measure. VC has been detected in
groundwater from both shallow zone and intermediate zone wells at the CPOC (AMEC, 2013a).

2.3.10.2Implemented Interim Actions

Approximately 40 cubic yards of soil was excavated in 1999 during installation of the fire protection
water line. Building 4-64 and the Gate D-30 Guard House were demolished in 2004, and an interim
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action was conducted to remove TPH- and VOC-affected soil. Approximately 250 cubic yards of
solvent-affected soil and 1,240 cubic yards of TPH-affected soil were removed during the excavation.
The area of excavation extended beneath the former Building 4-64 footprint (Figure 12). Throughout
the excavation, soil was excavated to the water table at a depth of approximately 7 feet below ground
surface (bgs). Nearly all of the affected soil above the water table was removed, although some
affected soil was left in place due to constraints on access resulting from underground utilities.

Following soil removal, 16.68 tons of molasses was added to the excavation area to act as an organic
carbon source and promote ongoing biodegradation of VOCs. Perforated drainpipe was installed
along the southern extent of the excavation area for use during potential future remedial action, such
as reapplication of organic carbon substrate or soil venting. Subsequent monitoring of groundwater
beneath and downgradient of the excavation, where the molasses was placed, indicated substantial
degradation of TCE in groundwater and a substantial rise in concentration of the final, nontoxic
biodegradation products (methane, ethane, and ethene) (Geomatrix, 2006).

Additional electron donor substrate (sucrose, vegetable oil, and/or lactate) was injected in the riser
along the south boundary of the site and in the nine existing bioremediation wells in June 2007,
April 2010, and June 2012.

2.3.11 AOC-092

AOC-092 is located along the east side of Building 4-20, as shown on Figure 13. Soil affected by
petroleum hydrocarbons was discovered at this location during trenching activities for a new fire
protection water line, but the affected soil was not removed at that time due to structural concerns
regarding the building foundation (Boeing, 2001). Groundwater monitoring data indicate that benzene
and petroleum hydrocarbons extend downgradient of the source area. The locations of the excavation
area and source area for the petroleum constituents are illustrated on Figure 13.

2.3.11.1Investigation History

After affected soil was discovered, preliminary sampling was conducted in 2001, and subsequent
investigation of AOC-092 was performed in November 2005 during improvements to the adjacent
Building 4-20. Based on results of investigations conducted prior to releasing the CAP, the COCs
listed in Table 1 were established for AOC-092.

Elevated levels of TPH-G and benzene were detected in soil and groundwater in the vicinity of and
just upgradient from the area of fire line excavation during the RI. Soil concentrations were lower at
subsequent step-out locations, suggesting that the area of affected soil was of limited extent and may
have been removed during installation of the fire water line. Soil and groundwater samples were
subsequently collected in 2005 via direct-push borings from six locations in the area inside
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Building 4-20 where the concrete slab floor was removed. The soil samples contained no detectable
levels of COCs. Four of the six groundwater samples contained elevated levels of benzene, indicating
migration of benzene in groundwater extending downgradient from the source area.

2.3.11.2Implemented Cleanup Actions

The cleanup remedy specified in the CAP for AOC-092 was largely implemented in August 2013 in
preparation for Facility improvements planned for the area. Work was conducted in general
accordance with a Work Plan submitted to Ecology and included as Appendix B. Boeing is expanding
production capabilities at the Facility, and a building addition is being constructed over AOC-092,
which will also require relocation of underground utilities. Construction activities for Facility
improvements in the vicinity of AOC-092 were initiated in August 2013, and construction is expected
to be completed by January 2014.

Except for a small area of inaccessible soil located under a seismic structural support (Figure 13), soil
affected by TPH-G was removed from AOC-092. A report documenting the cleanup action is included
in Appendix C.

2.3.12 AOC-093
AOC-093 is located north of Building 4-20, near the shore of Lake Washington (Figure 7). AOC-093

was discovered while conducting downgradient sampling for AOC-001/002, and therefore AOC-093 is
shown on the larger map for AOC-001/AOC-002.

2.3.12.1Investigation History

AOC-093 was not discovered until after completion of the RI. A single push probe encountered TPH
contamination during investigations downgradient of AOC-001/002 in January 2003. During the Pre-
CAP field investigation, a single push probe was installed next to PP081, and two soil samples were
collected for additional analyses. These Pre-CAP soil samples contained detectable levels of TPH-G
and related fuel hydrocarbons, but none of these results exceeded applicable soil cleanup levels.

Based on the recent Pre-CAP sample results, concentrations of TPH-G in the soil are below the soil
cleanup levels, and groundwater samples collected in this area did not contain any detectable TPH-G.
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3.0 CLEANUP ACTION OBJECTIVES AND CLEANUP STANDARDS

This section outlines cleanup action objectives and presents the cleanup standards for soil and
groundwater for the SWMUs and AOCs.

3.1 CLEANUP ACTION OBJECTIVES

The overall objective for Facility cleanup is to protect human health and the environment from
potential impacts related to COCs present at the Facility. This will be accomplished by implementing
the cleanup actions specified in the CAP. The cleanup actions specified in the CAP are intended to
achieve the CULs at the CPOCs specified in the CAP.

Cleanup objectives have been established that are applicable to all AOCs and SWMUs at the Facility.
The cleanup action for each of the SWMUs and AOCs must achieve the Facility cleanup objectives
that are necessary to address specific remediation concerns or issues. The Facility cleanup objectives
are as follows:

e Protect human health and the environment from risks related to the constituents
present in soil and groundwater at AOCs and SWMUs.

e Attain a cleanup standard meeting the requirements specified in the MTCA regulations.

e Prevent the release of COCs in soil and groundwater from AOCs or SWMUSs to Lake
Washington or the Cedar River waterway at concentrations that may adversely affect
human or ecological receptors.

e Protect current and future uses of the City of Renton’s Cedar River Trail Park from
releases originating at the Boeing site. After notification to Boeing of any changes in
planned use of the park property by the City, ongoing environmental monitoring
programs will be re-evaluated by Boeing to account for the planned change in use.
Ecology approval is needed for re-evaluation of any ongoing monitoring programs.

e Prevent exposure of on-site workers to soil and groundwater constituents at levels that
may cause adverse human health impacts.

e Attain soil cleanup levels protective of continued industrial use of the Facility.
¢ Minimize potential disruption of ongoing Facility activities and installations.
e Support continued use of the Facility for industrial purposes.

o Comply with applicable state and federal regulations for site cleanup, health and
safety, and waste management.

The above objectives apply to the cleanup actions for each SWMU and AOC addressed in this EDR.
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3.2 CLEANUP STANDARDS

Cleanup standards have been established for each of the 12 SWMUs and AOCs addressed in this
EDR. The MTCA regulations (WAC 173-340-200) require that the cleanup standard specify the
following:

e Cleanup levels defined in accordance with MTCA regulations;
e The point of compliance (POC) established in accordance with MTCA regulations; and

¢ Additional regulatory requirements that apply to the specific cleanup action and POC.

A cleanup standard addressing the above three general requirements has been established for each
of the sites addressed in this EDR. The cleanup levels for each site are presented in Section 3.2.1.
The other elements of the cleanup standard for each of the 12 sites, namely the POC and applicable
regulatory requirements, were discussed in the CAP. For the Renton Facility, the POCs consist of
conditional points of compliance established in the CAP for each of the SWMUs and AOCs, as
discussed in more detail in Section 3.2.2. The cleanup standard applicable to all SWMUs and AOCs
addressed by this EDR consist of attaining the cleanup levels described below at the CPOC identified
in the CAP for each site. Additional regulatory requirements, if any, are addressed in the cleanup
plans for each SWMU and/or AOC.

3.21 Cleanup Levels

Cleanup levels for soil and groundwater at each SWMU or AOC were established in the CAP and are
presented in Table 2.

The soil cleanup levels in Table 2 are either (1) MTCA Method A cleanup levels for industrial
properties for TPH constituents or (2) standard or modified MTCA Method C cleanup levels for other
COCs. These cleanup levels were established in accordance with WAC 173-340-745.

Groundwater cleanup levels were specified in the CAP for each COC at each SWMU and/or AOC.
These cleanup levels are also listed in Table 2. The groundwater cleanup levels presented in this
EDR were established in accordance with the MTCA regulations. MTCA Method A cleanup levels
were used for petroleum hydrocarbons. The cleanup levels for other constituents were established as
specified in the MTCA regulations to be protective of both human health and ecological receptors in
surface water.

3.2.2 Points of Compliance

Cleanup levels are applied at the POC to assess compliance with the cleanup standard, as specified
in the MTCA regulations. CPOCs were established in the CAP for each SWMU and AOC in
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accordance with MTCA regulations. The CPOCs are specific to each SWMU and AOC addressed in
this EDR. The locations of the groundwater CPOCs for each SWMU/AOC addressed in the EDR are
shown on Figures 3 through 13 and in the relevant design drawings in Appendix A. Off-Facility
CPOCs were established for the Former Fuel Farm, AOC-060, and AOC-090. All other CPOCs are
located on property either owned or leased by Boeing. Soil cleanup levels are applicable at the
standard POC, as defined in the MTCA regulations (WAC 173-340-200).
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4.0 INSTITUTIONAL CONTROLS

Institutional controls are a component of the remedial actions to be implemented for the SWMUs and
AOCs addressed by this EDR. Institutional controls will be established for the Facility in accordance
with WAC 173-340-440 and the requirements specified in Section VIII of the Order. Institutional
controls include measures taken to secure the facility, establish use restrictions, provide for
maintenance of engineered controls, provide information regarding Facility contamination for the
general public and Facility workers, and provide financial assurance for the remedial action. This
section describes the institutional controls for the remedial actions addressed by the CAP.

4.1 SITE SECURITY

Existing security systems are effective in limiting access to the Facility by the public, and these
existing security features are recognized components of the remedial action. The Boeing Facility is an
active industrial plant with an existing, effective security program. Security is provided by perimeter
fencing, electronic surveillance, and a manned security workforce. Entrances and exits to the Facility
are manned by security personnel 100 percent of the time that the entry and egress points are open.
Boeing property is monitored on a 24-hour basis by security personnel using electronic surveillance
and patrols to maintain site security. Boeing’s security program has proven to be effective during the
time the Renton Plant has been in operation. This ongoing security program will provide adequate
security for the remedial actions addressed by this EDR.

4.2 USE RESTRICTIONS

In accordance with requirements specified in the MTCA regulations and the Order, use restrictions will
be established for contaminated soil and groundwater within the Facility. These restrictions will be
implemented for those portions of the Facility that are owned by Boeing by recording the
Environmental Restrictive Covenant included as Exhibit D of the Order. The Environmental Restrictive
Covenant will be recorded after receipt of Ecology notice that the remedial action addressed in this
EDR has been completed. The portions of the Facility owned by Boeing are presently used for
industrial purposes, and no land use changes are anticipated. This Environmental Restrictive
Covenant establishes use restrictions for contaminated soil and groundwater within those portions of
the Facility owned by Boeing. A copy of the Environmental Restrictive Covenant will be provided to
Ecology within 30 days after it is recorded.

Boeing will also work with the City of Renton in accordance with the Order to record a similar
Environmental Restrictive Covenant for the portions of the Facility that are not owned by Boeing;
these areas include portions of the Renton Airport that are no longer leased by Boeing and portions of
the Cedar River Trail Park. Boeing will provide Ecology with a copy of the Environmental Restrictive
Covenant recorded for the City of Renton in accordance with the Order. If Boeing is not able to record
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an Environmental Restrictive Covenant for portions of the Facility that are not owned by Boeing,
written documentation of efforts made to record the Environmental Restrictive Covenant will be
provided to Ecology.

Boeing has been working with the City of Renton to ensure that the portions of the Cedar River Trail
Park that have been affected by releases from AOC-060 and AOC-090 do not adversely impact users
of the Park. Appendix C of the CAP includes a copy of an Access Agreement that provides Boeing
access to the affected portions of the Cedar River Trail Park to implement actions specified by the
CAP or by future amendments to the CAP. The Access Agreement also requires that Boeing provide
copies of bimonthly progress reports, including copies of laboratory data for sampling performed
under the CAP, to the City. These communications, in addition to communications conducted to date,
will ensure the City is aware of the status of the cleanup action and of groundwater conditions within
the Cedar River Trail Park. The CAP also specifies that Boeing must re-evaluate the groundwater
monitoring program as appropriate if the City of Renton provides notice of any changes in use of the
Cedar River Trail Park; the Compliance Monitoring Plan (Appendix D) requires that Boeing revise the
monitoring program to address changes in Park use.

4.3 HAZARD COMMUNICATIONS

Facility contamination is limited to affected soil and groundwater. The Facility is currently an industrial
facility; future land use will be restricted to industrial use, as described in Exhibit D to the Order.
Boeing has an established and effective program for communicating potential hazards related to Site
contamination. Site contamination extending beyond Facility boundaries onto property owned by the
City of Renton has been fully disclosed to the City; detailed maps showing the extent of contamination
on Renton property have been provided to the City, and updated maps are provided on a regular
basis, providing results from the ongoing groundwater monitoring program. These communications
will continue until Ecology concurs that monitoring data indicate that CULs have been achieved on
City of Renton property. Boeing also has an established program of working with the City of Renton to
monitor contamination and protect workers and the community whenever subsurface work must be
conducted within contaminated areas.

Boeing also has established programs for protection of Facility workers. The Facility is almost entirely
covered by pavement and buildings, which prevent direct contact of workers to contaminated soil or
groundwater within the Facility. Indoor air within Facility buildings used for airplane manufacturing and
production are regularly monitored for compliance with air quality standards established under the
Washington Industrial Safety and Health Act (WISHA) and the U.S. Occupational Safety and Health
Act (OSHA). This program for compliance with WISHA and OSHA standards ensures that indoor air
quality meets applicable standards. Construction workers potentially exposed to contaminated soil or
groundwater are protected by a rigorous program that requires review of every project requiring
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subsurface work for potential exposure to areas of known subsurface contamination. This program
has been proven effective in identifying potential exposure and for protecting construction workers. All
projects requiring subsurface work are reviewed by Boeing; approval is required to conduct all
subsurface work. Whenever a construction or maintenance project requires excavation of any soil
impacted by contaminants from AOCs identified in the CAP, the Facility Environmental coordinator is
notified, and an environmental construction contractor is retained to complete the subsurface work in
accordance with HAZWOPER requirements specified in Title 29 of the Code of Federal Regulations
(CFR), Part 1910.120, and in accordance with WISHA requirements. Additionally, any contaminated
soil and/or groundwater is managed in accordance with applicable regulations for handling, storage,
and disposal of solid and/or dangerous waste.

The Environmental Restrictive Covenant included as Exhibit D of the Order provides for a source of
information for the public. A repository of reports and documents describing the remediation program
for the Site is maintained at the Ecology Northwest Regional Office in Bellevue. This information
describes the nature and extent of Site contamination and the remediation program addressing the
contamination. This EDR will be included in the repository. All information in the repository is available
to the general public.

4.4 FINANCIAL ASSURANCE

Boeing has established and will maintain financial assurance in accordance with requirements
specified in the Order and in WAC 173-303-64620 for implementation of the remediation plans
documented in the CAP and as presented in this EDR. As the final remedy for the Site is
implemented, Boeing will revise the cost estimate for work remaining to implement the final remedy
and request Ecology’s approval of the revised financial assurance amount. Additionally, Boeing will
revise the remediation cost estimate annually to adjust for inflation; inflation adjustments will be done
in accordance with 40 CFR 264.142(b).
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5.0 CLEANUP PLAN: MONITORED NATURAL ATTENUATION

This section describes the cleanup plans for the five SWMUs/AOCs listed in Table 1 in which MNA is
the cleanup action specified in the CAP. A network of groundwater monitoring wells will be used to
assess MNA and assess attainment of CULs at the CPOC for each of these areas.

The monitoring well network and sampling and analysis schedule have been designed to meet the
requirements of the CAP. Section 5.1 provides a brief overview of the areas where MNA is the
primary component of the cleanup action. The monitoring programs for the MNA sites are described in
Section 5.2. Monitoring well installation procedures are described in Section 5.3.

5.1 OVERVIEW OF MNA AREAS

MNA relies upon intrinsic bioremediation to achieve cleanup objectives. Intrinsic bioremediation
occurs due to indigenous, naturally occurring microorganisms present in affected soil and
groundwater that actively degrade released contaminants. Typically, source removal interim actions
have been completed at these areas, and no further active remediation is necessary; periodic
monitoring of COC concentrations and groundwater chemistry is performed to monitor and evaluate
natural biodegradation of the COCs. MNA can be effective in dealing with both non-chlorinated and
chlorinated organic compounds.

The CAP specified MNA as the remedy for several of the SWMUs and AOCs addressed by this EDR.
MNA is the specified cleanup action for the following three SWMUs/AOCs where fuel hydrocarbons
are the primary COCs:

e Former Fuel Farm SWMU/AOC Group — This area is located at the Renton Municipal
Airport on property formerly leased by Boeing from the City of Renton. It contained
several USTs and has been affected by releases of jet fuel. An interim cleanup
measure incorporating air sparging and bioventing operated for 17 years, until April
2012, substantially reducing the concentration of COCs in soil and groundwater.
Groundwater monitoring has been performed at this site since the interim action
commenced.

e Building 4-78/79 SWMU/AOC Group — The Building 4-78/79 SWMU/AOC Group is
located east of the Cedar River Trail Park, in the west-central portion of the main
Boeing property. Gasoline and benzene present at this site will be remediated by MNA.
COC:s for this SWMU/AOC group also include PCE, TCE, and their degradation
products, which will be remediated using bioremediation and MA, as discussed in
Section 6, and by SVE, as described in Section 7. The groundwater monitoring
program for the Building 4-78/79 SWMU/AOC Group area is presented in
Section 6.5.1.2 along with the discussion of MA.
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e AQOC-093 - This small AOC is located at the north side of the Facility, on the apron
north of Building 4-20 and adjacent to Lake Washington. Gasoline is present in soil and
groundwater at this AOC.

The CAP also specified MNA as the cleanup action for chlorinated VOCs at the following
SWMUs/AOCs:

e SWMU-168 — This small AOC is located at the northeast corner of Building 5-50, on
leased property at the Renton Municipal Airport. COCs for this site include methylene
chloride in soil and VC in groundwater.

e AOC-034/035 — These AOCs are located along the south side of Building 4-41, in the
northern part of the Facility. The two COCs for this site are cis-1,2-DCE and VC, which
are degradation products of chlorinated solvents.

Cleanup actions relying on MNA typically consist of a network of groundwater monitoring wells that
are sampled on a regular basis to assess degradation of COCs and to monitor water chemistry and
geochemical conditions.

The MNA monitoring programs for the two types of COCs addressed by MNA are different due to
differences in the microbiology and chemistry of the biodegradation pathways. Fuel hydrocarbons are
generally more readily biodegradable under aerobic conditions, whereas chlorinated COCs are
generally more readily biodegraded under anaerobic conditions. Fuel hydrocarbons are more likely to
be present in shallow groundwater than deep groundwater because the released fuels are less dense
than water, so any residual soil contamination is likely to be present near or above the groundwater
table. The presence of degradation products of PCE and TCE at the SWMUs and AOCs at which
chlorinated solvents have been released indicates that intrinsic biodegradation of chlorinated solvents
is active within the Facility.

Typical COCs and geochemical indicators used to monitor MNA for the two types of sites are
summarized in Table 3.

5.2 COMPLIANCE MONITORING FOR MNA SITES

The MNA compliance monitoring program for the MNA sites is summarized in this section. The
groundwater monitoring network and groundwater sampling and analysis schedule for each of the
MNA sites are described in Section 5.2.1. The data evaluation and reporting protocol for MNA sites is
presented in Section 5.2.2. The monitoring program is documented in the Compliance Monitoring Plan
presented in Appendix D.

The MNA compliance monitoring program for each of the SWMUs or AOCs utilizing MNA as a
cleanup action component is based on Ecology’s guidance for MNA at sites affected by petroleum-

AMEC

36 Project No. 0088880100.2014
R:\8888.000 Boeing Renton\194\Boeing Renton EDR-Draft_Sx.docx



amec”

related COCs (Ecology, 2005) and incorporates requirements specified in the CAP. To the extent
appropriate, monitoring concepts in the Ecology guidance document for petroleum sites have been
applied to the MNA monitoring for the SWMUs and AOCs with solvent or other non-petroleum-related
COCs.

5.21 Groundwater Monitoring Network and Sampling and Analysis Schedule

This section presents the groundwater monitoring network and sampling and analysis schedule for
each SWMU and AOC to be addressed by MNA. The layout of the groundwater monitoring network
for these areas is shown on the appropriate engineering drawing presented in Appendix A. The
Compliance Monitoring Plan is presented in Appendix D.

5.2.1.1 Former Fuel Farm SWMU/AOC Group

The majority of the Former Fuel Farm property is no longer leased by Boeing; it is currently leased
from the City of Renton by another party. Construction of an expanded hangar is planned by the
current lessee, as has been discussed with Ecology. Hangar construction commenced in mid-May
2014 and is projected for completion early in 2015. The redevelopment in this area has required
abandonment of several monitoring wells within areas designated for construction. Five groundwater
monitoring wells (GW101S, GW102S, GW219S, GW220S, and GW222S) were abandoned to avoid
well damage during redevelopment construction.

When the air sparge and biovent system was in operation, groundwater elevations and flow directions
were highly variable. Since the sparge/biovent system was shut down in April 2012, groundwater
levels have shown consistent elevations, with groundwater flow toward the southwest. Due to the
historic variability in the direction of groundwater flow, the CPOC was placed to extend around the
north, west, and southwest sides of the source area. One of the abandoned wells, GW222S, was
located on the northern portion of the CPOC.

Drawing C-9 (Appendix A) shows the layout of the groundwater monitoring network for the Former
Fuel Farm, including the locations of existing monitoring wells, the biovent/sparge wells and
monitoring wells that were abandoned to allow redevelopment, and the wells to be included for the
MNA monitoring network. Three new shallow source area wells (GW255S, GW256S, and GW257S)
and one new shallow CPOC well (GW258S) will be installed to replace the wells abandoned for the
planned redevelopment. The replacement wells will be installed in accordance with the well design
presented in Drawing C-17 and the methods described in Section 5.3.

The groundwater monitoring well network for the Former Fuel Farm will consist of the following wells:

e Source Area Wells —New shallow wells GW255S, GW256S, and GW257S; and
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e CPOC wells — Existing wells GW183S, GW184S, GW221S, GW211S, GW212S,
GW?224S, and GW225I and new shallow well GW258S to replace GW222S.

Following approval of this EDR, the frequency of sampling will be semiannual, consistent with the
current monitoring schedule for the Former Fuel Farm wells. Water levels and field water quality
measurements will be collected during each semiannual sampling event, as described in the
Compliance Monitoring Plan (Appendix D). The groundwater samples collected during the first
semiannual sampling event each year will be analyzed for the groundwater COCs (TPH-Jet A and
TPH-D) and both the primary and secondary geochemical indicators for fuel-related hydrocarbons
listed in Table 3. The groundwater samples collected during the second semiannual sampling event
each year will be analyzed only for the COCs and the primary geochemical indicators listed in
Table 3.

The semiannual monitoring results will be evaluated after each monitoring event to assess progress
toward achieving the cleanup standard and the effectiveness of MNA (see Section 5.2.2). Results of
this evaluation will be provided to Ecology in groundwater monitoring reports as described in
Section 8. The compliance monitoring program for the Former Fuel Farm is documented in the
Compliance Monitoring Plan (Appendix D).

5.2.1.2 Building 4-78/79 SWMU/AOC Group

The cleanup action for the Building 4-78/79 SWMU/AOC Group consists of MNA for gasoline and
benzene and institutional controls, bioremediation/MA, and SVE for chlorinated COCs. The
groundwater monitoring network for this area is shown on Drawing C-4 in Appendix A and is
presented in detail in Section 6.5.1.2 with the discussion of MA.

5.2.1.3 AOC-093

AOC-093 is located near the CPOC for AOC-001/002, as shown in Drawing C-10. Compliance
monitoring for this AOC will be performed in conjunction with monitoring conducted for AOC-001/002.

The groundwater monitoring well network for this site will consist of a newly installed monitoring well:
e Source Area and CPOC Well — GW245S (to be installed).

Drawing C-10 shows the location of the AOC-093 compliance monitoring well and the CPOC for AOC-
093. The new well will be installed in accordance with the monitoring well design shown on
Drawing C-17 and the procedures described in Section 5.3.

Groundwater samples from the monitoring well at AOC-093 will be collected quarterly, in conjunction
with the quarterly AOC-001/AOC-002 groundwater sampling schedule. Groundwater flow directions
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for AOC-093 will be determined using the quarterly groundwater levels from the broader network of
monitoring wells associated with AOC-001/A0C-002. The quarterly groundwater sample from the
AOC-093 monitoring well will be analyzed for TPH-G and the primary geochemical indicators for
fuel-related hydrocarbons identified in Table 3. Once annually, during the second quarterly sampling
event, samples will also be analyzed for the secondary geochemical indicators identified in Table 3 for
fuel-related hydrocarbons.

Field and laboratory results from quarterly groundwater sampling for AOC-093 will be evaluated to
assess attainment of the cleanup standard described in Section 3 and to evaluate the effectiveness of
MNA (see Section 5.2.2). Results for field and laboratory measurements and data evaluation will be
reported to Ecology in groundwater monitoring reports, as described in Section 8. The compliance
monitoring program for AOC-093 is documented in the Compliance Monitoring Plan (Appendix D).

5.2.1.4 SWMU-168

Drawing C-1 shows the layout of the groundwater monitoring network and the locations of the
monitoring wells at this SWMU. Since no groundwater monitoring wells currently exist at SWMU-168,
three shallow groundwater monitoring wells (GW228S, GW229S, and GW231S) and one intermediate
monitoring well (GW230I) will be installed for this SWMU. These wells will be installed in accordance
with the well design shown on Drawing C-17 and the procedures described in Section 5.3.

The groundwater monitoring network will consist of the following wells:

e Source Area Well — GW228S near the location of PP003 and PP167, and

e CPOC Wells — shallow wells GW229S and GW231S and intermediate-depth well
GW230I, which will be installed between the two shallower monitoring wells.

An upgradient MNA well is not planned due to the low concentration of VC noted in groundwater from
PP167 and the close proximity of Building 5-50.

The four wells at SWMU-168 will be monitored quarterly. The quarterly groundwater samples from the
SWMU-168 wells will be analyzed for VC and the primary geochemical indicator parameters listed in
Table 3. Once annually, during the second quarter sampling event, samples from these wells will also
be analyzed for the secondary geochemical indicators listed in Table 3 for COCs related to
chlorinated solvents.

Results from quarterly groundwater sampling at SWMU-168 will be evaluated to assess attainment of
the cleanup standard described in Section 3 and to evaluate geochemical conditions that may affect
biodegradation of VC at SWMU-168 (see Section 5.2.2). Results for field and laboratory
measurements and data evaluation will be reported to Ecology quarterly, as described in Section 8.
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The compliance monitoring program for SWMU-168 is documented in the Compliance Monitoring
Plan (Appendix D).

5.2.1.5 AOC-034/035

Drawing C-13 shows the location of the monitoring wells for AOC-034/035. The MNA groundwater
monitoring well network will consist of:

¢ MNA Wells:
— Cross-Gradient Well - GW216S;
— Source Area Well - GW217S;

— CPOC Wells — GW218S and GW251S; and
e Water Level Monitoring Wells — GW001S, GW004S, and GWO005S.

One new shallow groundwater well (GW251S) will be installed along the CPOC near the Facility
property line south of existing monitoring well GW218S. This new well will be installed in accordance
with the well design shown on Drawing C-17 and the procedures described in Section 5.3.

Wells GW216S, GW217S, and GW218S have been monitored quarterly since they were installed in
May 2008. Trend plots presented in 5 years of quarterly monitoring reports have defined a consistent
range of COC levels in these wells. Sufficient quarterly groundwater monitoring data have been
collected to determine that a semiannual sampling period will be sufficient for these AOCs, since little
variability has been observed over time in concentrations of the COCs.

Groundwater samples from the four MNA wells will be collected semiannually and analyzed for
cis-1,2-DCE, VC, and the primary geochemical indicator parameters identified in Table 3. The
secondary geochemical indicators listed in Table 3 for COCs related to chlorinated solvents will be
analyzed once a year during the first semiannual sampling event.

Due to the variability in water levels observed at the site, three wells (GW001S, GW004S, and
GWO005S) will be included in the monitoring network for measurement of groundwater elevations only.
Water levels will be measured in all four MNA wells, as well as GW001S, GW004S, and GW005S,
during each semiannually monitoring event. No samples will be collected from the water level wells
GWO001S, GW004S, and GWO005S.

Field and laboratory results from semiannual groundwater sampling at AOC-034/035 will be evaluated
to assess attainment of the cleanup standard described in Section 3 and to evaluate geochemical
conditions for potential effects on biodegradation of COCs (see Section 5.2.2). Results for field and
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laboratory measurements and data evaluation will be reported to Ecology in groundwater monitoring
reports, as described in Section 8. The compliance monitoring program for AOC-034/035 is
documented in the Compliance Monitoring Plan (Appendix D).

5.2.2 Data Evaluation and Reporting

Field and laboratory analytical results from periodic groundwater monitoring at each of the MNA sites
will be evaluated to assess attainment of the cleanup standards described in Section 3 and to
evaluate geochemical conditions for potential effects on biodegradation of COCs at each location.
MNA will be evaluated by tracking trends in COC concentrations and by evaluating geochemical
conditions as indicated by the primary and secondary geochemical parameters. Trends in COC
concentrations and geochemical parameters will be assessed graphically and, if needed, using
statistical methods as outlined by Ecology MNA guidance (Ecology, 2005).

Trend plots for the geochemical indicators will be reviewed to identify long-term, seasonal, and/or
short-term trends or changes. Short-term trends will be carefully reviewed, as short-term changes
may indicate that conditions adverse to MNA may be occurring. Results and conclusions from this
evaluation will be presented in monitoring reports, as described in Section 8 of this EDR.

Analytical results for groundwater samples collected from CPOC wells at each of the MNA sites will
be compared to the site-specific CULs presented in Section 3 after each monitoring event. If the
concentration of COCs in all samples collected from all CPOC monitoring wells at a given site are
below the site-specific CULs for a period of eight consecutive quarters, Boeing may consider the
cleanup standard to have been attained and may submit a written request to Ecology to confirm
attainment of the cleanup standard and to approve cessation of compliance monitoring at that site.
Monitoring will continue at each site as described in Section 5.2 until Ecology approves demonstration
that the cleanup standard has been achieved for the site.

Boeing will periodically evaluate the monitoring frequency for each site and may propose changes to
the MNA monitoring program as appropriate (e.g., changes in monitoring frequency or wells included
in the monitoring network). Requested changes to the monitoring program will not be implemented
until approved by Ecology.

Laboratory and field results from quarterly monitoring and results of data analysis will be presented in
the monitoring reports prepared as described in Section 8.

5.3 GROUNDWATER MONITORING WELL INSTALLATION

Groundwater monitoring wells will be constructed based on the design and specifications presented in
Drawing C-17.
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Direct-push drilling methods will be used to drill the boreholes for the groundwater monitoring wells.
Direct-push well installation is preferable to the more traditional hollow-stem auger (HSA) drilling
methods, because the fine-grained silty sands present at the Facility are prone to sand heave that can
occur when using HSA methods to install monitoring wells. In addition, lower volumes of soil cuttings
are generated utilizing direct-push well installation methods.

All direct-push wells will be installed by a Washington State licensed well driller approved by Boeing.
Work will be conducted in accordance with the site-specific Health and Safety Plan presented in
Appendix E. The wells will be drilled using a direct-push drill rig under the supervision of a
Washington State licensed geologist. The borings will be continuously logged for lithology and will be
screened for contamination in the field using a hand-held photoionization detector (PID). Approximate
screen interval depths for the groundwater monitoring well screens are shown in Drawing C-17. The
goal of screen placement is to place the screens in a permeable stratum, such as a gravelly sand,
sand, or silty sand, which serves as the primary flow pathways for COC-affected groundwater. Where
a deeper well will be installed next to a shallow well, only the deeper well will be logged for lithology,
and the final screen depths and screen intervals will be dictated by the lithology observed in the field.

A detailed record or log of each groundwater monitoring well will be recorded. The logs and
descriptions will include at a minimum the following information;

Date and time of construction;
Drilling method and any drilling fluid used;
Well location (surveyed to within 0.5 foot);

1
2
3
4. Borehole diameter and well casing diameter;
5. Well depth (to within 0.1 foot);

6

Drilling logs and lithologic logs from the field, including a description of soil or rock types, color,
weathering, texture, structure, and fractures (see Attachment 1 in the Compliance Monitoring
Plan [Appendix D] for details concerning lithologic logging);

Casing materials;
8. Screen material and design, including screen length and slot size;
9. Well casing and screen joint type;
10. Sand pack material, including size, placement method, and approximate volume;
11. Composition and approximate volume of sealant material and method of placement;

12. Surface seal design and construction;
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13. Well sediment cleanup procedures;
14. Ground surface elevation (to within 0.01 foot);
15. Top-of-casing elevation (to within 0.01 foot); and

16. Detailed drawing of well, including dimensions.

Survey locations and elevations are typically obtained after the wells have been drilled.

Groundwater monitoring well design details are provided on Drawing C-17 in Appendix A. All of the
direct-push wells will be constructed using 2-inch-diameter, Schedule 40 flush-thread polyvinyl
chloride (PVC) casing. All of the wells will be constructed using pre-packed well screens, in which the
sand pack medium is held in place by a mesh screen secured to the outside of the well casing. After
the boring has been logged, a “macro-core” 3.5-inch-diameter core casing will be driven back through
the narrower direct-push boring to the total well depth. The plug at the end of the core barrel will be
removed, and the pre-pack well screen and well casing will be assembled and then lowered into the
core barrel.

Loose filter pack sand will be added slowly into the annulus as the core barrel is retracted. The filter
pack sand is used to stabilize the well screen and casing as the core is removed. Once the loose filter
pack is approximately 2 feet above the top of the prepack well screen, medium-sized bentonite chips
will be used to seal the boring. The bentonite chips will be hydrated after placement. The flush-
mounted well monument will then be cemented around the well to protect it.

Contaminated soil, decontamination water, and purge water from the well installations will be
managed by Boeing. Soil will be shipped off site following proper characterization and disposed in
accordance with applicable state and federal regulations. Any personal protective equipment and
disposable material or equipment will be double-bagged and disposed in waste containers provided
by Boeing.
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6.0 CLEANUP PLAN: ENHANCED BIOREMEDIATION/
MONITORED ATTENUATION SITES

This section describes enhanced bioremediation/monitored attenuation, which will be implemented as
the cleanup plan or as an element of the cleanup plan for eight SWMUs/AOCs. The design drawings
for implementation of enhanced bioremediation/monitored attenuation are presented in Appendix A.
Specification sheets for bioremediation amendments are presented in Appendix F.

6.1 OVERVIEW OF ENHANCED BIOREMEDIATION/MONITORED ATTENUATION AREAS

Enhanced bioremediation involves addition of amendments to soil and/or groundwater via injection
wells to enhance microbial activity, and thereby increase the rate of biodegradation for COCs.
Monitored attenuation consists of routine monitoring of groundwater to assess geochemical
conditions, track biodegradation of COCs, and evaluate the need for injection of additional
amendment to support biodegradation of the COCs.

Areas at the Facility where enhanced bioremediation/MA will be implemented can be categorized
based on which of the following two types of COCs are present: fuel hydrocarbons or chlorinated
solvents. Enhanced bioremediation for fuel hydrocarbon sites typically includes addition of
amendments that act as electron acceptors in the biodegradation process. Enhanced bioremediation
for sites with chlorinated solvents typically includes addition of amendments that act as electron
donors in the biodegradation process. To be successful, biodegradation must degrade COCs and
yield end products of insignificant toxicity.

Fuel hydrocarbons are the primary COCs to be addressed by enhanced bioremediation/MA at the
following SWMUs and AOCs:

o AOC-004 - This small site was affected by releases of gasoline, which likely included
leaded gasoline, from a former UST. COCs at AOC-004 include TPH-G, benzene,
toluene, ethylbenzene, and acetone in soil, and TPH-G, benzene, and lead in
groundwater. Enhanced bioremediation, monitored attenuation, and institutional
controls will be implemented as the cleanup action for AOC-004. Enhanced
bioremediation and MA will address impacts to groundwater and saturated soils.
Institutional controls will reduce exposure risks present prior to completion of the final
remedy.

e AOC-092 — This small AOC is located immediately east of Building 4-20 and was
affected by a gasoline release from an unknown source. Cleanup activities for this area
were conducted in August 2013 in support of a building expansion to support increased
manufacturing production capacity. An excavation to a depth of approximately 6 feet
bgs was completed to remove soils from the source area, and approximately
500 pounds of PermeOx® Plus was mixed into the backfill in select areas. Residual
TPH was left in place along the northern extent of the excavation in soils that could not
be excavated due to the presence of a footing for seismic braces for Building 4-20. A
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report documenting soil excavation and implementation of enhanced bioremediation at
AOC-092 is attached as Appendix C. Institutional controls will reduce exposure risks
due to COCs that remain present prior to completion of the cleanup remedy and from
impacted soil that cannot be excavated due to site constraints.

Chlorinated solvents are the primary COCs to be addressed by enhanced bioremediation/MA at the
following SWMUs and AOCs:

e SWMU-172/174 - SWMU-172 and SWMU-174 are located on leased property at the
Renton Municipal Airport. The COCs for this site include methylene chloride, PCE,
TCE, and their degradation products. In addition to enhanced bioremediation, the
cleanup action for this site also includes SVE, as described in Section 7.

¢ Building 4-78/79 SWMU/AOC Group — The Building 4-78/79 SWMU/AOC Group is
located to the east of the Cedar River Trail Park, in the west-central portion of the main
portion of the Facility on Boeing property. The COCs for this SWMU/AOC group
include PCE, TCE, and degradation products to be addressed by bioremediation, as
discussed in this section, and by SVE, as discussed in Section 7. Gasoline and
benzene are also present at this site; these fuel hydrocarbons will be remediated by
MNA, as discussed in Section 5.

e AOC-001/002 — These AOCs are located about 350 feet south of Lake Washington, in
the northern portion of the main Boeing property east of the Cedar River Waterway.
The COCs for this area include TCE, chloroform, and degradation products. Enhanced
bioremediation/MA was implemented at this site in 2005 following source area
excavation. The cleanup action specified in the CAP includes continued bioremediation
and MA.

e AOC-003 - This AOC represents the site of a 500-gallon UST that was removed in
1986. The COC:s for this site include PCE, TCE, and their degradation products.

e AOC-060 — This AOC consists of a former vapor degreaser. The plume for this site
extends beyond the Boeing property boundary onto the Cedar River Trail Park. COCs
for the site are present only in groundwater and consist of TCE and its degradation
products. An injection of electron donor was done at this site in 2013 to initiate
enhanced bioremediation.

e AOC-090 — This AOC is the location of a historic release from an unknown source; the
groundwater plume extends beyond Boeing property onto the Cedar River Trail Park.
An interim cleanup action was implemented in 2004, with removal of approximately
250 cubic yards of solvent-affected soil and 1,240 cubic yards of TPH-affected soil.
Electron-donor injection wells were subsequently installed, and enhanced
bioremediation/MA has been implemented at this site since 2004. COCs for this site
include carbon tetrachloride, methylene chloride, PCE, TCE, and degradation products.

A general description of the above SWMUs/AOCs is presented in Section 2.3.
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6.2 ENHANCED BIOREMEDIATION/MONITORED ATTENUATION FOR SITES WITH
FUEL-RELATED COCs

Fuel-related COCs are most likely to be present in shallow groundwater or near-surface soils.

Because the fuels are generally less dense than water, any residual soil contamination is likely to be

present within the seasonal range of the water table. Monitoring is performed following enhanced

bioremediation treatment to track geochemical conditions, assess biodegradation, and determine if

additional bioremediation amendment is required.

6.2.1 Enhanced Bioremediation

Enhanced bioremediation is the cleanup remedy specified to address fuel-related COCs at AOC-004
and AOC-092. Enhanced bioremediation to address fuel-range hydrocarbon compounds is
accomplished by delivering a terminal electron acceptor (TEA), such as an oxygen-releasing
compound (ORC) or nitrate, to the zone targeted for active bioremediation. Several different ORC
materials are available commercially that slowly release oxygen to groundwater over a period of time
up to almost a year. Indigenous microorganisms then use the hydrocarbons as a substrate and the
injected amendment as an electron acceptor to support microbial activity and breakdown of
hydrocarbons. Inorganic nutrients are sometimes added if inadequate nutrient concentrations are
present in affected groundwater to support microbial growth. Repeat injections of TEA may be
required to achieve cleanup goals.

The TEA amendment will be delivered to the subsurface at AOC-004 using new injection wells; TEA
amendment was added to the base of the excavation where contaminated soils were removed from
AOC-092 in August 2013. Details on injection of bioremediation amendment for TEA are presented in
Table 4. CALIBRE’s Standard Operating Procedures (SOPs) for bioremediation injection are
presented in Appendix G.

6.2.1.1 AOC-004

The planned cleanup action at AOC-004 includes addition of TEA to enhance biodegradation of
gasoline-related hydrocarbons and other COCs for this AOC. The TEA amendment will be introduced
into the subsurface through two new injection wells to be installed in the source area. General
locations of the new injection wells are shown on Drawing C-12 in Appendix A. Details on
bioremediation injection and dosing are presented in Table 4.

The bioremediation target area focuses on the source area near PP190, PP191, and PP017. The
work area is somewhat limited due to physical constraints, including shallow groundwater, an adjacent
building (Building 4-21), and the seismic support structure. In addition, this AOC is located in a high
traffic area.
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A total of 75 pounds of an oxygen-donor compound, such as Oxygen-Release
Compound-Advanced™ (ORC-A), PermeOx® Plus, or equivalent, will be mixed with water (details
provided in Table 4). The resulting solution and flush water (310 gallons total) will be injected into the
two new injection wells to promote degradation of petroleum compounds and VOCs (ORC-A and
PermeOx® Plus product specifications are provided in Appendix F). Slow-release oxygen-donor
compounds promote aerobic biodegradation of TPH-G and VOCs. Over the course of approximately
1 year, the slow-release oxygen donor will gradually release oxygen into the subsurface to support
aerobic microbial respiration, thereby enhancing the natural process that degrades fuel hydrocarbons.
Future TEA applications will be made as appropriate, based on results of groundwater monitoring, as
discussed in Section 6.5.

The two bioremediation injection wells and one new shallow groundwater monitoring well (GW250S)
will be installed in and around the source area in AOC-004 (Drawing C-12, Appendix A). The exact
locations and screen depths of the injection wells may be revised based on conditions observed in the
field to avoid underground utilities and to target the appropriate soil lithology. Structural support
footings and a nearby doorway constrain the placement of the injection wells. Bioremediation injection
well details for AOC-004 are provided on Drawing C-8 (Appendix A), and details of bioremediation
well installation are provided in Section 6.4.

The well depth and placement of the screened interval for bioremediation wells in AOC-004 were
selected based on evaluation of lithology reported in the Rl Report (Weston, 2001) and lithology of
nearby boreholes. Given that the injection of donor over a longer screen interval would favor higher
permeability portions of the screened interval, the injection wells have been designed with limited
screen length placed to target a specific depth interval for each site. Soils in the targeted injection
zones consist primarily of a sand and gravel material or a mixture of sand, gravel, and silt. The total
depth of the injection wells in AOC-004 is limited to 9 feet bgs so that the wells remain above a
confining silt layer present in the source area. The length of the well screen is limited to 4 feet so as to
avoid injection across soil types with different permeabilities. The two injection wells will be colocated
and will be installed with staggered well screen depths to allow injection of oxygen donor compound
into the vadose zone/capillary fringe, as well as the groundwater. Well BO04-01 is designed to be
screened from 5 to 9 feet bgs, while well BO04-02 is designed to be screened from 3.5 to 7.5 feet bgs.
Oxygen donor injected at B004-02 will be distributed by seasonal groundwater fluctuations resulting in
conditions that should degrade the majority of the COCs present within the vadose zone in AOC-004
and limit downgradient migration of TPH.

6.2.1.2 AOC-092

The cleanup action specified in the CAP for AOC-092 included excavation of affected soil, placement
of a bioremediation amendment, and groundwater monitoring to confirm the effectiveness of the
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removal action and bioremediation. Limited source area excavation followed by mixing 500 pounds of
PermeOx® Plus into the base of the excavation to enhance bioremediation at AOC-92 was completed
in August 2013. A work plan outlining the excavation and placement of the bioremediation
amendment was sent to Ecology in June 2013 (AMEC, 2013b). A copy of this work plan is included in
Appendix B.

The source area excavation was completed in August 2013, as illustrated on Drawing C-16 in
Appendix A. Except for a small area of inaccessible soil located under a seismic structural support,
soil affected by TPH-G was removed from AOC-092. Confirmation samples collected from the
excavation confirmed that soil exceeding the cleanup level for TPH-G was removed, except for a
localized area of the north wall of the excavation adjacent to the seismic brace. The location of the
confirmation sample exceeding the TPH-G cleanup level is shown on Drawing C-16 in Appendix A.
A sample collected on the north side of the seismic brace was below the cleanup level. A report
documenting AOC-092 cleanup activities is included in Appendix C.

The final cleanup action being implemented at AOC-092 is shown on Drawing C-16 (Appendix A). The
MA component of the cleanup action, where groundwater quality is monitored to assess the
effectiveness of biodegradation, is ongoing and is described in Section 6.5.1.8. No future injections
are expected for AOC-092, as nearly all affected soil was removed during source area excavation, as
documented in Appendix C. As noted in Section 6.1, institutional controls will be implemented to
address affected soil remaining at AOC-092 that exceeds soil cleanup levels for this area.

6.2.2 Monitored Attenuation

MA consists of monitoring COC concentrations and evaluating subsurface conditions to assess if
geochemical conditions are conducive to biodegradation of fuel hydrocarbons and to assess the need
for additional TEA or amendment injections to establish favorable conditions. MA will be initiated at
AOC-004 following the initial injection of TEA. MA has commenced for AOC-092. For these areas, MA
will include monitoring groundwater quality in the source area and at the CPOC. Groundwater quality,
including geochemical parameters and COC concentrations, will be evaluated to assess effectiveness
of biodegradation and evaluate if additional amendments or TEA is needed to maintain enhanced
bioremediation. TEA injections and geochemical parameter monitoring will not be required at
AOC-092, unless groundwater concentrations are found to exceed cleanup levels.

Trend charts of COC concentrations, methane concentrations, dissolved oxygen, oxidation/reduction
potential (ORP), and pH will be used to track conditions and determine if subsurface conditions favor
biodegradation of fuel hydrocarbons. The need for additional TEA injection will depend on how the
site responds to the excavation and application of a slow-release oxygen release compound and
observed progress in degrading COCs. Construction details for new groundwater monitoring wells are
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provided on Drawing C-17 (Appendix A). Details of groundwater monitoring well installation are
provided in Section 5.3.

The MA monitoring program is summarized in Section 6.5 and documented in the Compliance
Monitoring Plan in Appendix D. The MA monitoring parameters for sites with fuel-related COCs will
comprise the groundwater COCs for each site as defined in the CAP, as well as the primary
geochemical indicators listed in Table 3. The secondary geochemical indicators listed in Table 3 for
fuel-related hydrocarbon COCs will be analyzed on a less frequent basis, as described in Section 6.5.

6.3 ENHANCED BIOREMEDIATION/MONITORED ATTENUATION FOR

SITES WITH CHLORINATED SOLVENT COCs
Enhanced in situ bioremediation (ISB) for chlorinated organic COCs will be a key cleanup action
component for SWMU-172/174, the Building 4-78/79 SWMU/AOC Group, AOC-001/002, AOC-003,
AOC-060, and AOC-090. A network of injection wells designed to deliver electron donor to the target
zone will be used to enhance and accelerate anaerobic biological degradation of chlorinated VOCs
that is already occurring at these sites. Compliance monitoring will be conducted following application
of the electron donor to monitor concentrations of COCs, to assess whether geochemical conditions
are favorable for further biodegradation of COCs, and to determine if maintenance injections of
electron donor and/or amendment are needed to maintain enhanced bioremediation.

6.3.1 Enhanced Bioremediation for Chlorinated Organic COCs

Chlorinated organic COCs are generally more readily biodegraded under anaerobic, reducing
conditions in the presence of an electron donor. These COCs generally occur in areas where historic
releases of the parent COCs (typically PCE or TCE) have generated mixed dissolved-phase plumes
consisting of cis-1,2-DCE and/or VC, in addition to the parent compounds. The addition of readily
degradable electron donor substrates, such as vegetable oil, lactate, molasses, or sugars, helps
microorganisms that use the substrate to establish and maintain reducing conditions in the targeted
groundwater and to support reductive dechlorination of the chlorinated VOCs.

New and or existing injection wells will be used to inject the electron donor substrate for the enhanced
bioremediation areas. The target areas and the general layout of injection well galleries for each of the
applicable sites are shown in Appendix A on the following drawings:

o Drawing C-2 for SWMU-172/174;
¢ Drawing C-4 and C-5 for the Building 4-78/79 SWMU/AOC Group;
e Drawing C-10 for AOC-001/002;

¢ Drawing C-11 for AOC-003;
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e Drawing C-14 for AOC-060; and

e Drawing C-15 for AOC-090.

Table 4 shows the number of injection wells planned for injection of amendment for the chlorinated
VOC bioremediation areas. The design injection well spacing is based on the injection well spacing
that has been found to be effective for AOC-001/002 and AOC-090. Similar well spacing was used at
the other sites, because aquifer soil types are similar among the SWMUs and AOCs designated for
enhanced bioremediation.

Existing injection wells will be used to deliver maintenance doses of electron-donor at AOC-001/002,
AOC-060, and AOC-090, if needed. New permanent injection wells will be installed at the other
enhanced bioremediation sites to support injection to the target areas and to allow for future
maintenance injection events that may be needed to achieve the cleanup objective. A total of 34 new
injection wells (including conversion of an existing former extraction well at the Building 4-78/4-79
SWMU/AOC Group) will be installed at SWMU-172/174 (Drawing C-2), the Building 4-78/79
SWMU/AOC Group (Drawings C-4 and C-5), and AOC-003 (Drawing C-11). The number of injection
wells for each site is shown in Table 4. Well construction specifications for the injection wells are
presented on Drawing C-8 (Appendix A), and injection well construction procedures are described in
Section 6.4.

Injection well depths and screened intervals for each chlorinated organic COC site were selected to
target the aquifer unit and depth where groundwater COCs were detected and to avoid screening
across substantially different soil types with varying permeabilities. Where appropriate, the total well
depth was limited to avoid penetration of a confining layer. Projected well and screen depths shown
on Drawing C-8 were based on site lithology presented in the Rl Report and on results from
groundwater investigations conducted during and subsequent to the RI. Final well and screen depths
and lengths will be determined by a licensed geologist during well installation and based on conditions
observed in the field. The field geologist may change screen placement to place the screen in the
correct target zone; well locations may be changed as appropriate to avoid underground utilities or
other obstacles, but wells will be placed as close as practicable to the planned location.

After injection wells have been constructed at SWMU-172/174, the Building 4-78/79 SWMU/AOC
Group, and AOC-003, an electron donor will be injected into each of the injection wells for these sites.
Two substrates, sugar and a mixture of emulsified vegetable oil (EVO) and lactate, were selected as
the primary electron donor materials to be used for enhanced bioremediation. Sugar was chosen as a
substrate because it dissolves easily, is readily biodegradable, and will quickly induce anaerobic
conditions. The EVO/lactate mixture is beneficial due to the slow-release properties of EVO and the
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quick reaction time for lactate. Specifications for an example substrate, such as LactOil, are included
in Appendix F.

A mixture of EVO and lactate may provide some benefits over sugar and other similar substrates.
First, the vegetable oil typically continues to serve as an electron donor over a longer time period than
soluble electron-donor substrates such as sugars, thereby allowing a longer period of time during
which organic carbon is released, resulting in fewer injections. Second, a single injection of rapidly
acting electron donor, such as sugar, may result in a drop in pH in the subsurface target zones;
excessively low pH (i.e., below 6.0) may reduce the degradation rate for microbiologically mediated
processes for degrading chlorinated VOCs. The two substrates will be used as appropriate to achieve
the cleanup objective at the MA sites. Sugar may be used if data analysis indicates a soluble, rapidly
reacting electron donor is appropriate, while the EVO/lactate amendment will be used if slower
reactions over a longer period are determined to be appropriate. Electron donor injections will be done
as described in CALIBRE’s SOPs for bioremediation (Appendix G).

Enhanced bioremediation and MA have already been implemented at AOC-001/002, AOC-060, and
AOC-090. No new injection wells are planned for these areas. Maintenance injections will be made for
these three areas as required, based on the evaluations discussed in Section 6.3.2. The quantities of
amendment to be injected in future injection events will be determined from previous injections and
evaluation of monitoring data. Electron donor amendments will be selected as described above for the
newly implemented enhanced bioremediation programs.

Table 4 shows the estimated quantities of substrate to be injected initially at SWMU-172/174, the
Building 4-78/79 SWMU/AOC Group, and AOC-003. Table 4 also shows estimated quantities of
substrate to be injected if needed for bioremediation maintenance at AOC-001/002, AOC-060, and
AOC-090. The gquantities to be injected into individual injection wells are based on previous
experience with injections at AOC-001/002 and AOC-090 that have had successful results. These
guantities are based on the area covered by the actual dose. The coverage achieved by the initial
injections will be evaluated from monitoring data; this information will be used to modify future
injections as appropriate to achieve full coverage of the target area. Injections will be adjusted as
needed to achieve a target substrate concentration in groundwater ranging from 50 to 500 milligrams
per liter (mg/L) of total organic carbon (TOC) in the formation adjacent to each injection well, as
recommended by the Air Force Center for Civil and Environmental Engineering (AFCEE, 2004).
Injections will be performed on an as-needed basis by a specialty contractor with equipment needed
to mix and inject the appropriate electron donor materials.

As noted in the 2013 bioremediation work plan for maintenance injections (CALIBRE, 2013), an
injection flow rate around 3 gallons per minute (gpm) will be used initially and may be adjusted based
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on field conditions. The injection flow rate may vary, depending on the specific hydraulic conductivities
in the injection zones and well characteristics. Injections will be done as described in CALIBRE'’s
SOPs (Appendix G). The SOPs are consistent with the procedures used for the 2013 maintenance
injections (CALIBRE, 2013).

The estimated initial substrate injection amounts presented for each area in Table 4 may be revised in
the field, based on observations during the injection events. Although EVO, lactate, and sugar have
been selected as the substrates for initial injection, other electron donor materials may be selected for
future injections. A variety of electron donors have been used for enhanced reductive dechlorination
of chlorinated solvents in groundwater (AFCEE, 2004); alternate electron donor materials listed in the
AFCEE document may be considered for use at the Facility. Changes to the substrate type and
injection amounts will be based on MA data for each SWMU or AOC. Any proposed changes
regarding electron-donor material and injection schedule will be proposed to Ecology in the regular
progress reports prepared in accordance with the Order, prior to performing the injection.

6.3.2 Monitored Attenuation

MA will be initiated at each chlorinated solvent bioremediation area after initial substrate injections
have been completed. The MA monitoring parameters for sites with chlorinated COCs will include the
groundwater COCs for each SWMU or AOC, as defined in the CAP, as well as the primary and
secondary geochemical indicators listed in Table 3. The primary geochemical indicators characterize
the general geochemical conditions present in groundwater. These conditions are then evaluated to
assess the suitability of the groundwater environment for supporting biodegradation of the COCs and
determine if amendments, such as nutrients or electron donor, need to be injected. The primary
geochemical indicators will be monitored during each sampling event. Secondary geochemical
indicators will be monitored less frequently.

The MA monitoring data will be evaluated on a quarterly basis using trend charts for the concentration
of COCs and geochemical parameters. Reporting is described in Section 8. Trends in dissolved
oxygen, ORP, pH, methane, TOC, and ethene will be examined to assess the effectiveness of the MA
program and to evaluate the need for additional electron donor substrate or nutrients. The two most
likely conditions that would indicate additional treatment is needed are described below:

1. If methane concentrations and TOC content are decreasing and chlorinated COC
concentrations are increasing, then additional substrate may be required.

2. If ORP is increasing and pH is decreasing, but TOC is not decreasing, then additional nutrients
or pH buffering additives may be necessary.

Future dosing amounts and type of substrate will be determined by evaluating monitoring results,
results of prior injections, and following recommendations presented in the AFCEE guidance (AFCEE,
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2004). As noted previously, details of any changes will be provided to Ecology in the quarterly
progress reports prior to the injection event.

Monitoring for MA will be conducted as part of the compliance monitoring program described in
Section 6.5. Details concerning sampling and analytical protocols are presented in the Compliance
Monitoring Plan in Appendix D.

6.4 BIOREMEDIATION INJECTION WELL INSTALLATION

Direct-push drilling methodologies will be used to install new bioremediation injection wells at
SWMU-172/174, the Building 4-78/79 SWMU/AOC Group, AOC-003, and AOC-004. Direct-push well
installation is preferable to the more traditional HSA drilling methods, because the fine-grained silty
sands present at the Facility are susceptible to sand heave that occurs when using HSA to install
injection wells. All direct-push injection wells will be installed by a Washington State licensed well
driller using a direct-push drill rig under the supervision of a Washington State licensed geologist. The
bioremediation injection wells will be installed as shown in Drawing C-8 in Appendix A. The screen
intervals and planned screen lengths selected for each well are based on lithologic logs from push
probes or groundwater monitoring wells in the vicinity of the injection wells.

Most of the new bioremediation injection wells will be installed without lithologic logging because
sufficient lithologic information is already available in most of these areas. Lithology will be logged for
only the following wells:

e B172-4 and B172-11 at SMWU-172/SWMU-174; and

e B78-02, B78-10, and B78-11 at the Building 4-78/79 SWMU/AOC Group.

For these wells, the lithology will be logged in the field, and will include a description of soil or rock
types, soil color, weathering, texture, structure, and fractures (see Attachment 1 in Appendix D for
details concerning lithologic logging).

A detailed construction record or log of all new bioremediation injection wells will be prepared. The
construction logs and descriptions will include the following information:

1. Date and time of construction;

2. Dirilling method and drilling fluid, if any, used;
3. Well location (surveyed to within 0.5 foot);

4. Borehole diameter and well casing diameter;
5.

Well depth (to within 0.1 foot);
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Lithologic logs (for selected wells only, as described above);
Casing materials;

Screen material and design, including screen length and slot size;

© © N 9

Well casing and screen joint type;

10. Sand pack material, including grain size, placement method, and approximate volume;
11. Composition and approximate volume of sealant material and method of placement;
12. Surface seal design and construction;

13. Ground surface elevation (to within 0.01 foot);

14. Top-of-casing elevation (to within 0.01 foot); and

15. Detailed drawing of well, including dimensions.

Locations and elevations of the new injection wells will be surveyed by a licensed surveyor after the
wells have been installed.

Bioremediation injection well design details are provided on Drawing C-8 in Appendix A. All of the
direct-push wells will be constructed of 2-inch-diameter Schedule 40 flush-thread PVC casing. The
PVC vee-wire screen will have 0.030-inch slots and will be installed with a sand prepack. All of the
wells will be constructed using pre-packed well screens, where the sand pack medium is held in place
by a mesh-screen secured to the outside of the well casing. After the boring has been logged, a
“macro-core” 3.5-inch-diameter core casing will be driven back through the narrower direct-push
boring to the total well depth. A plug at the end of the core barrel will be removed, and the pre-pack
well screen and well casing will then be assembled and lowered into the core barrel. Loose filter pack
sand will be added slowly into the annulus as the core barrel is retracted. The filter pack sand is used
to stabilize the well screen and casing as the core is removed. Once the loose filter pack is
approximately 2 feet above the top of the prepack well screen, medium-sized bentonite chips will be
used to seal the boring. The bentonite chips will be hydrated after placement. The flush-mounted well
monument will then be cemented around the well to protect it. The surface monument and concrete
will be sloped to drain surface water away from the monument cap.

As described in Attachment 1 of Appendix D, the soil cuttings from well installation and
decontamination/purge water from well development will be managed by Boeing. Soil will be
characterized and disposed off site in accordance with applicable state and federal regulations. Any
personal protective equipment and other non-contaminated refuse from well installation will be
double-bagged and disposed in waste containers provided by Boeing for management with general
Facility refuse.
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6.5 COMPLIANCE MONITORING

Compliance monitoring will be conducted at each SWMU and AOC to assess attainment of the
cleanup standard, to assess effectiveness of the cleanup action, and to evaluate if geochemical
conditions are conducive to biodegradation of COCs. This section presents a summary and overview
of the monitoring approach and protocol for MA. A summary of the compliance monitoring plan for the
SWMUs and AOCs addressed in this EDR is presented in the Compliance Monitoring Plan

(Appendix D).

The compliance monitoring program presented in this EDR is consistent with the conceptual MA
program described in the CAP and is based on general requirements followed for monitored natural
attenuation, as described in the Ecology MNA guidance for petroleum sites (Ecology, 2005). The MNA
guidance applies directly to MA for the SWMUs and AOCs with fuel hydrocarbon COCs that are
addressed by enhanced bioremediation (Section 6.2). To the extent appropriate, the monitoring
concepts in Ecology’s guidance for MNA at petroleum sites have also been applied to MA monitoring
for the SWMUs and AOCs with chlorinated solvents or other non-petroleum-related COCs

(Section 6.3).

Boeing will periodically evaluate the monitoring frequency for each site and may propose changes
(well network monitoring frequency or wells included in the monitoring network) to Ecology for
approval. No changes to the monitoring program outlined below will be made without Ecology
approval.

The compliance monitoring network for each of the MA sites is described briefly in Section 6.5.1 and
shown in detail on each of the applicable design drawings in Appendix A. The data analysis and
reporting procedures for MA sites are described in Section 6.5.2. The monitoring network and
reporting procedures are documented in the Compliance Monitoring Plan in Appendix D.

6.5.1  MA Monitoring Network and Sampling and Analysis Schedule

This section presents the groundwater monitoring network and sampling and analysis schedule for
each SWMU and AOC to be addressed by MA. The layout of the groundwater monitoring network for
these areas is shown on the appropriate engineering design drawing in Appendix A.
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6.5.1.1 SWMU-172/174

Drawing C-2 shows the layout of the groundwater monitoring network for SWMU-172/174. Three new
shallow groundwater monitoring wells (GW232S, GW234S, and GW236S) and two new intermediate
monitoring wells (GW233I and GW235I) will be installed east of the primary source area; these wells
will be installed following the well design shown on Drawing C-17 and the methods described in
Section 5.3. The MA well network at SWMU-172/174 will consist of the following wells:

e Source Area Wells — GW152S and GW153S;
e Downgradient Plume Wells — GW081S, GW172S, GW173S, and GW226S; and

e CPOC Wells — GW232S, GW233Il, GW234S, GW235I, and GW236S.

The monitoring network wells at SWMU-172/174 will be monitored quarterly, and will be analyzed for
the COCs and the primary geochemical indicators listed in Table 3. The secondary geochemical
indicators for chlorinated solvents listed in Table 3 will be analyzed once annually during the second
quarterly sampling event.

Field and laboratory results from quarterly groundwater sampling at SWMU-172/SWMU-174 will be
evaluated as described in Section 6.5.2 to assess attainment of the cleanup standard described in
Section 3 and to evaluate geochemical conditions for potential effects on biodegradation of COCs.
Results of this evaluation will be provided to Ecology in the groundwater monitoring reports as
described in Section 8. The compliance monitoring program for SWMU-172/SWMU-174 is fully
documented in the Compliance Monitoring Plan (Appendix D).

6.5.1.2 Building 4-78/79 SWMU/AOC Group

The cleanup action for the Building 4-78/79 SWMU/AOC Group includes institutional controls and
bioremediation/MA for chlorinated COCs and MNA for gasoline and benzene. Drawing C-4
(Appendix A) shows the location of the existing and proposed new monitoring wells for this area. The
combined monitoring program is presented in this section for both MA and MNA.

Three new shallow groundwater monitoring wells (GW237S, GW241S, and GW244S), four new
intermediate groundwater monitoring wells (GW238I, GW239I, GW242I, and GW243l), and one new
deep groundwater monitoring well (GW240D) will be installed west of the primary source area
following the procedures described in Section 5.3. Well installation design details are presented in
Drawing C-17 (Appendix A). The monitoring well network will also include several existing wells. The
monitoring well network for the Building 4-78/79 SWMU/AOC Group will consist of the following wells:

e Source Area Wells — GWO031S, GW033S, GW034S, GW039S, GW243I, and
GW244S;
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o Downgradient Plume Wells — GW038S, GW209S, and GW210S; and

e CPOC Wells - GW143S, GW237S, GW238I, GW239l, GW240D, GW241S, and
Gw242I.

The monitoring well network for the Building 4-78/79 SWMU/AOC Group will be monitored quarterly
for the site COCs and the primary geochemical indicators listed in Table 3. The secondary
geochemical indicators for chlorinated solvents listed in Table 3 will be analyzed once annually during
the second quarterly sampling event.

Field and laboratory results from quarterly groundwater sampling at the Building 4-78/79 SWMU/AOC
Group will be evaluated as described in Section 6.5.2 to assess attainment of the cleanup standard
described in Section 3 and to evaluate geochemical conditions for potential effects on biodegradation
of COCs. Results of this evaluation will be provided to Ecology in groundwater monitoring reports as
described in Section 8. The compliance monitoring program for the Building 4-78/79 SWMU/AOC
Group is documented in the Compliance Monitoring Plan (Appendix D).

6.5.1.3 AOC-001/002

Drawing C-10 (Appendix A) shows the layout of the monitoring well network for AOC-001/002. One
new shallow groundwater monitoring well (GW246S) will be installed northwest of the primary source
area following the well design shown on Drawing C-17 and the procedures outlined in Section 5.3.
The MA monitoring well network for AOC-001/002 will consist of the following wells:

e Source Area Well — GW193S, located within the backfill of the former source area
excavation;

e Downgradient Plume Wells — GW190S, GW191D, GW192S, and new monitoring well
GW246S; and

e CPOC Wells — GW185S, GW194S, GW195S, GW196D, and GW197S.

The wells at AOC-001/A0OC-002 will be monitored quarterly, as is presently being done for this site.
Groundwater samples from these wells will be analyzed for the COCs defined in the CAP and the
primary geochemical indicator parameters listed in Table 3. The secondary geochemical indicators
listed in Table 3 for chlorinated solvent sites will be analyzed once annually during the second
quarterly sampling event.

Field and laboratory results will be evaluated following each monitoring event, as described in
Section 6.5.2, to assess the effectiveness of bioremediation/MA in achieving the cleanup standard
described in Section 3 and to evaluate geochemical conditions for potential effects on biodegradation
of COCs. Results of this evaluation will be reported to Ecology quarterly, as described in Section 8.
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The compliance monitoring program for AOC-001/002 is documented in the Compliance Monitoring
Plan (Appendix D).

6.5.1.4 AOC-003

Drawing C-11 (Appendix A) shows the layout of the monitoring well network for AOC-003. Two new
shallow monitoring wells (GW247S and GW249S) and one new intermediate monitoring well
(GW248]1) will be installed at this site following the well design shown on Drawing C-17 and the
procedures described in Section 5.3. The monitoring network will consist of the following wells:

e Source Area Well — GW249S, to be installed adjacent to the former UST;
e Downgradient Plume Well — GW188S; and

o CPOC Wells — GW247S and GW248lI, to be installed approximately 150 feet north
northwest of the source area.

The wells at AOC-003 will be monitored quarterly. Groundwater samples from these wells will be
analyzed for AOC-003 COCs and the primary geochemical indicator parameters listed in Table 3. The
secondary geochemical indicators listed in Table 3 for chlorinated solvent sites will be analyzed
annually during the third quarterly sampling event each year.

Field and laboratory results from quarterly groundwater sampling at AOC-003 will be evaluated as
described in Section 6.5.2 to assess attainment of the cleanup standard described in Section 3 and to
evaluate geochemical conditions for potential effects on biodegradation of COCs at AOC-003. Results
for field and laboratory measurements and data evaluation will be reported to Ecology quarterly, as
described in Section 8. The compliance monitoring program for AOC-003 is documented in the
Compliance Monitoring Plan (Appendix D).

6.5.1.5 AOC-004 MA Monitoring Program

Figure 23 in the Cleanup Action Plan showed the conceptual monitoring design anticipated for
AOC-004. During site reconnaissance performed to support the design presented in the EDR, it was
noted that the proposed shallow groundwater wells north of GW174S were located next to structural
supports (seismic bracing) for Building 4-21; the support foundation extends well below the vertical
limit of contamination and the planned depths for the monitoring wells. Even if these wells could be
installed adjacent to the support, the support foundation would affect groundwater flow and prevent
accurate monitoring of downgradient water quality. Therefore, the CPOC was moved to GW-174S,
which is significantly closer to the source area. Due to the proximity of GW 174S to the source area,
only one CPOC well is proposed to monitor groundwater quality for this AOC.
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Drawing C-12 (Appendix A) shows the layout of the groundwater monitoring well network at AOC-004.
One new shallow groundwater monitoring well (GW250S) will be installed in the source area at this
AOC following the well design shown on Drawing C-17 (Appendix A) and the methods described in
Section 5.3. The monitoring network at AOC-004 will consist of the following wells:

e Source Area Well — GW250S, to be installed in the vicinity of the source area; and

e CPOC Well - GW174S.

The wells at AOC-004 will be monitored quarterly. Groundwater samples from the well network will be
analyzed for the COCs for AOC-004 and the primary geochemical indicator parameters listed in
Table 3. The secondary geochemical indicators listed in Table 3 for fuel hydrocarbon sites will be
analyzed once annually during the third quarter sampling event.

Field and laboratory results from quarterly groundwater sampling at AOC-004 will be evaluated as
described in Section 6.5.2 to assess attainment of the cleanup standard described in Section 3 and to
evaluate geochemical conditions for potential effects on biodegradation of the AOC-004 COCs.
Results for field and laboratory measurements and data evaluation will be reported to Ecology
quarterly, as described in Section 8. The compliance monitoring program for AOC-004 is documented
in the Compliance Monitoring Plan (Appendix D).

6.5.1.6 AOC-060 MA Monitoring Program

Drawing C-14 (Appendix A) shows the layout of the monitoring well network for AOC-060. Two new
shallow groundwater monitoring wells (GW252S and GW254S) and one new intermediate
groundwater monitoring well (GW253I) will be installed in the City of Renton’s Cedar River Trail Park
for monitoring at AOC-060. Wells will be installed in accordance with the well design shown on
Drawing C-17 (Appendix A) and the procedures described in Section 5.3. In addition, two existing
bioremediation injection wells will be used as monitoring wells. Following installation of the new wells,
the groundwater monitoring network for AOC-060 will consist of the following wells:

e Source Area Well — GW009S;

e Cross-Gradient Wells — GW012S and GW014S;

e Downgradient Well: GW147S;

e CPOC Wells — GW149S, GW150S, GW252S, GW253I, and GW254S; and

o Water Level Monitoring Wells — GWO010S and GW011D.

AOC-060 has been sampled semiannually since 2004; therefore, the existing monitoring wells will
continue to be sampled semiannually; the new wells (GW252S, GW253I, and GW254S) will be
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sampled semiannually until clear COC trends have been established for these wells. Groundwater
samples and water levels will continue to be collected from GW012S and GW147S despite their use
as injection wells. Monitoring wells GW010S and GWO011D will be monitored for groundwater
elevation only; no groundwater samples will be collected from GW010S and GW011D. Semiannual
groundwater samples from the MA wells will be analyzed for TCE, cis-1,2-DCE, VC, and the primary
geochemical indicator parameters listed in Table 3. Once annually, during the second semiannual
sampling event, samples from selected upgradient and/or downgradient wells will also be analyzed for
the secondary geochemical indicators listed in Table 3 for chlorinated solvent sites.

Field and laboratory results from semiannual groundwater sampling at AOC-060 will be evaluated to
assess attainment of the cleanup standard described in Section 3 and to evaluate geochemical
conditions for potential effects on biodegradation of COCs at AOC-060. Results for field and
laboratory measurements and data evaluation will be reported to Ecology in monitoring reports, as
described in Section 8. The compliance monitoring program for AOC-060 is documented in the
Compliance Monitoring Plan (Appendix D).

6.5.1.7 AOC-090

Drawing C-15 (Appendix A) shows the layout of the monitoring well network for AOC-090. The
monitoring well network will consist of the following existing wells:

e Source Area Well — GW189S located at the location of the southern sidewall of the
former excavation;

o Downgradient Wells — GW176S and GW175l;

e CPOC Wells (shallow) — GW178S and GW208S (to the south) and GW180S and
GW207S (to the north); and

e CPOC Wells (intermediate) — GW163l, GW165I, and GW1771 (to the south), and
GW179I (to the north).

Groundwater monitoring has been conducted at AOC-090 since the interim removal action was
completed; the current monitoring schedule for this site will continue. As is done presently, GW189S
will be monitored quarterly; quarterly samples from this well will be analyzed for the AOC-090 COCs
and the primary geochemical indicators listed in Table 3. The other monitoring network wells at
AOC-090 will be monitored semiannually and analyzed for the AOC-090 COCs and the primary
geochemical indicator parameters listed in Table 3. Monitoring for GW189S will be done in
conjunction with semiannual monitoring of the other monitoring network wells. The secondary
geochemical indicators listed in Table 3 for chlorinated solvents will be analyzed once annually during
the third-quarter sampling event.
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Field and laboratory results from periodic groundwater sampling at AOC-090 will be evaluated as
described in Section 6.5.2 to assess attainment of the cleanup standard described in Section 3 and to
evaluate geochemical conditions for potential effects on biodegradation of the AOC-090 COCs.
Results for field and laboratory measurements and data evaluation will be reported to Ecology
quarterly, as described in Section 8. The compliance monitoring program for AOC-090 is documented
in the Compliance Monitoring Plan (Appendix D).

6.5.1.8 AOC-092

The MA well network for this AOC consists of one existing monitoring well (GW227S) located on the
CPOC, as shown in Drawing C-16.

The source area at AOC-092 was removed by excavation, as demonstrated by confirmation samples.
Documentation of the excavation and the results for confirmation sampling are presented in
Appendix C. A small amount of soil affected by TPH-G remains under the Building 4-20 seismic
footing south of GW 227S, as shown on Drawing C-16 in Appendix A. This soil could not be removed
without potentially causing damage to the structure. Drawing C-16 in Appendix A shows the location
of the confirmation sample exceeding the TPH-G cleanup level. As noted in the excavation report
(Appendix C), soil contamination did not extend to the north side of the seismic footing.

GW227S will be monitored quarterly in conjunction with the well network for AOC-001/A0C-002.
Groundwater samples from GW227S will be analyzed for the AOC-092 COCs and the primary
geochemical indicator parameters listed in Table 3. The secondary geochemical indicators listed in
Table 3 for fuel-related hydrocarbons will be analyzed once annually during the third-quarter sampling
event.

Field and laboratory results from quarterly groundwater sampling at AOC-092 will be evaluated as
described in Section 6.5.2 to assess attainment of the cleanup standard described in Section 3 and to
evaluate geochemical conditions for potential effects on biodegradation of the AOC-092 COCs.
Results for field and laboratory measurements and data evaluation will be reported to Ecology
guarterly, as described in Section 8. The compliance monitoring program for AOC-092 is documented
in the Compliance Monitoring Plan (Appendix D).

6.5.2 Data Evaluation and Reporting

Field and laboratory analytical results from periodic groundwater monitoring at each of the MA sites
will be evaluated to assess attainment of the cleanup standards described in Section 3 and to
evaluate geochemical conditions for potential effects on biodegradation of COCs at each location. MA
will be evaluated by tracking trends in COC concentrations and by evaluating geochemical conditions
as indicated by the primary and secondary geochemical parameters. Trends in COC concentrations
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and geochemical parameters will be assessed graphically and, if needed, using statistical methods as
outlined by Ecology guidance for MNA (Ecology, 2005).

Trend plots for the geochemical indicators will be reviewed to identify long-term, seasonal, and/or
short-term trends or changes. Short-term trends will be carefully reviewed, as short-term changes
may indicate that conditions adverse to biodegradation of COCs may be occurring. Results and
conclusions from this evaluation will be presented in quarterly monitoring reports, as described in
Section 8 of this EDR.

Analytical results for groundwater samples collected from CPOC wells at each of the MA sites will be
compared to the site-specific CULs presented in Section 3 after each monitoring event. The results of
the comparison will be presented in quarterly monitoring reports (Section 8).

If the concentration of COCs in all samples collected from all CPOC monitoring wells at a given site
are below the site-specific CULs for a period of eight consecutive quarters, Boeing may consider the
cleanup standard to have been attained and may submit a written request to Ecology to confirm
attainment of the cleanup standard and to approve cessation of compliance monitoring at that site.
Monitoring will continue at each site as described in Section 6.5 until Ecology approves demonstration
that the cleanup standard has been achieved for the site.

6.6 REGULATORY COMPLIANCE

Implementation of ISB injection is exempted from procedural and permitting requirements of
Washington State underground injection control regulations (WAC 173-218), which regulate the
injection of fluids that could endanger groundwater. However, the substantive requirements of
WAC 173-218-060(5)b will be met by registering the injection wells. Boeing will work closely with
Ecology for compliance with underground injection well requirements, including construction and
decommissioning regulations, meeting the non-endangerment standard, and meeting requirements
for evaluation of downgradient effects. Construction and decommissioning requirements will be met
by conforming to WAC 173-160. Injections will consist only of nontoxic amendments.
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7.0 SOIL VAPOR EXTRACTION PLAN FOR
SWMU-172/174 AND BUILDING 4-78/79 SWMU/AOC GROUP

This section describes implementation of SVE at SWMU-172/174 and the Building 4-78/79
SWMU/AOC Group. SVE is a component of the final cleanup action specified in the CAP for these
two areas; other components of the final cleanup action for these areas are described in other
sections of this EDR. Sections 7.1 and 7.2 provide an overview of the final remedy for
SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group, respectively. Section 7.3 outlines the
design and specifications for the SVE system for the two sites. The construction plans for installing
the SVE systems are outlined in Section 7.4. Operation of the SVE systems is discussed in

Section 7.5. Criteria for shutting down the SVE systems are described in Section 7.6.

71 OVERVIEW OF SWMU-172/174 REMEDIATION

The COC:s for this area include several VOCs in both soil and groundwater (see Table 1). Chlorinated
solvents, including PCE, TCE, and methylene chloride, as well as their breakdown products, are the
primary COCs that will be addressed by the remedies specified in the CAP for SWMU-172/174. These
remedies include institutional controls, enhanced bioremediation/monitored attenuation, and SVE.
Institutional controls and enhanced bioremediation/monitored attenuation were described in

Sections 4 and 6, respectively.

The SVE system will include a trailer-mounted SVE blower, vapor treatment units, and a network of
vapor-recovery wells (Drawing C-2, Appendix A). The SVE system for SWMU-172/174 will be
installed and operated in the vicinity of the two former USTs. Based on these SVE well locations, the
expected radius of influence (ROI) will provide coverage for the affected area, including the areas
near push probes PP061 and PP062 (Drawing C-2, Appendix A). SVE is compatible with the current
site use and will be effective at addressing affected soil in the target area. The SVE system will be
operated until vapor monitoring data indicate that the SVE system is no longer effective in removing
site COCs, as described in Section 7.6. Following shutdown of the SVE system, soil confirmation
sampling will be performed to assess residual COC concentrations in unsaturated zone soil as
described in the Compliance Monitoring Plan (Appendix D). The COC concentrations in soil
confirmation samples will be compared to the soil cleanup levels in Table 2. Institutional controls will
be implemented as appropriate for affected soil, if any, that exceeds soil cleanup levels.

7.2 OVERVIEW OF BUILDING 4-78/79 SWMU/AOC GROUP REMEDIATION

COC:s for this area include PCE, TCE, and their biodegradation products as well as TPH-G and
benzene (see Table 1). Institutional controls, MNA, enhanced bioremediation/MA, and SVE were
selected in the CAP as the final cleanup action for the Building 4-78/79 SWMU/AOC Group.
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Institutional controls, MNA, and enhanced bioremediation/MA were described in Sections 4, 5, and 6,
respectively.

SVE will be used to address the VOCs present in affected vadose-zone soils within the target area
(Drawings C-4 and C-5, Appendix A). It is expected that recovered VOCs will include chlorinated
solvents, solvent degradation products, benzene, and volatile gasoline constituents. The SVE system
will include a trailer-mounted SVE blower and a network of vapor recovery wells (Drawing C-5,
Appendix A).

The Building 4-78/79 SWMU/AOC Group is in an area with a high water table, resulting in a thin
vadose zone. In order to ensure adequate treatment of the SVE target area in this area with a shallow
water table, the SVE system has been designed using horizontal rather than vertical wells and is
designed to accommodate two different modes of operation, as described in more detail in

Section 7.3.1.2. For standard mode SVE operations, the SVE wells will be under vacuum only,
drawing soil vapors from the target area directly into the SVE blower. For vent mode SVE operations,
some SVE wells will be opened to the atmosphere to allow air to enter the vent wells and flow to the
vacuum wells. The SVE system will be operated until vapor monitoring data indicate it is no longer
effective in removing site COCs, as described below in Section 7.6. Following shutdown of the SVE
system, soil confirmation sampling will be performed to assess residual COC concentrations in
unsaturated zone soil, as described in the Compliance Monitoring Plan (Appendix D). The COC
concentrations in soil confirmation samples will be compared to the soil cleanup levels in Table 2.
Institutional controls will be implemented as appropriate for affected soil, if any, that exceeds soil
cleanup levels.

7.3 SVE SYSTEM DESIGN AND SPECIFICATIONS

The two SVE systems will be installed and implemented to address releases of volatile COCs that
have impacted soils in both SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group. SVE will
permanently remove volatile COCs present in recovered soil gas in these areas. Details on the soil
vapor extraction well network and soil vapor extraction systems are provided for each area in this
section.

7.3.1  Soil Vapor Extraction Well Network

The SVE extraction well networks for the two areas include soil vapor recovery wells, collection
piping, and the vapor collection manifolds. The extraction well networks are designed to collect soil
vapor from the vadose zone within the target areas, direct the recovered vapors to the SVE treatment
system, and enable operator control of soil vapor extraction rates. The design also allows some wells
to be operated as vent wells while other wells are operated simultaneously as extraction wells; this
mode of operation allows air to be introduced to the subsurface through the vent wells, which would
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increase the flow of air from the vent well to the extraction well, thereby increasing the air exchanges
through the SVE target volume. Check valves will be installed on the air inlet lines to prevent potential
vapor migration from the subsurface to ambient air in the event of system shutdown or system
malfunction during vent mode operations.

The SVE wells have been distributed to cover the SVE target areas as described in the CAP, with
collection piping running from the SVE wells to manifolds and then from the manifolds to the SVE
blowers. The manifolds will be used to control flow from individual vapor extraction wells. The
networks have been designed for limited impact on existing buildings, underground utilities, and site
operations. Details on design of the SVE wells, piping, and trenching are provided below. For both
systems, SVE equipment (blower, controls, etc.) will be housed in a trailer.

7.3.1.1 SWMU-172/174

The design for the SVE system for SWMU-172/174 is illustrated on Drawings C-2, C-3, and P-1 in
Appendix A. The SVE target area for SWMU-172/174 was described in the CAP as the area near the
two former USTs and push probes PP061 and PP062 (Drawing C-2, Appendix A). The SVE well
locations specified in this EDR have been selected to minimize impact on utilities and to provide
adequate coverage of the SVE target area. Soils in the SVE target area are a mixture of sand with
gravel, and the surface is covered entirely by concrete or asphalt pavement of low permeability. The
highest recorded water level in this area was measured at approximately 7.5 feet bgs. The water table
drops to a seasonally low level of approximately 9.5 feet bgs during the dry season.

SVE well design and layout are based on soil types, soil and groundwater characterization data, and
water level data from the RI report (Weston, 2001), FS report (Geomatrix, 2008), CAP, and quarterly
monitoring reports. Based on the depth to groundwater, conventional vertical wells will be installed for
soil vapor recovery at SWMU-172/174. Three SVE wells will be installed at this site, extending to
depths of about 7 feet bgs; the vapor recovery wells will terminate about 0.5 foot above the highest
recorded water level in this area. The wells will be constructed of schedule 40 PVC casing and a
3.5-foot-long PVC well screen with 0.030-inch slots (Drawing C-3, Appendix A). The screen depth for
the SVE wells was selected to reduce the potential for flooding the screens by upwelling of
groundwater and to allow a reasonable vacuum to be established without recovering excessive
amounts of groundwater. The well surface completions will be below-grade vaults rated for heavy
vehicular traffic (Drawing C-3, Appendix A). Underground piping (schedule 40 PVC) will be connected
to the SVE well head and will run to Building 5-08, where the piping will surface and run above grade
to the manifold and SVE unit (Drawings C-2 and C-3, Appendix A).

The three recovery wells are expected to enable soil gas to be recovered from the entire SVE target
area. Based on prior experience with design and operation of SVE systems, a design ROI of 40 feet
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was used for SWMU-172/174. This design ROI is considered to be a conservative estimate given that
ROIs of 50-75 feet have been measured at other SVE installations. Based on the design ROI, the well
layout shown on Drawing C-2 (Appendix A) was established to cover the SVE target area. The SVE
system was designed to allow the extraction rate to be increased if necessary, which would increase
the ROI for the recovery wells. The ROI for the recovery wells will be confirmed prior to startup of the
system. During pre-startup testing, vacuum will be pulled at only SVE-02, and valves to SVE-01 and
SVE-03 will remain closed. Measurements will be taken at SVE-01 and SVE-03 to confirm that
vacuum meets or exceeds ROI design estimates.

The SVE target area for SWMU-172/174 encompasses approximately 14,000 square feet. The
vadose zone varies from the surface to 7.5-9.5 feet bgs, depending on the seasonal fluctuation in
depth to groundwater. This depth translates to a target volume of 20,000 to 26,000 cubic feet of sail
gas, assuming an effective soil porosity of 20 percent, which is the value recommended by the U.S.
Army Corps of Engineers (USACE) for sails of this type (USACE, 2002). A total SVE flow rate of
approximately 10 standard cubic feet per minute (SCFM) for each recovery well (30 SCFM total)
provides sufficient air exchanges in approximately 0.5-2 years (1,000-1,500 total soil gas exchanges),
as recommended by the USACE in their 2002 guidance document. Calculations for system soil gas
exchanges are summarized on Table 5. The design flow rate of 10 SCFM per well and ROI of 40 feet
provide an average pore gas velocity of 30 feet per day, which is at the upper end of the USACE
recommended range of 3 to 30 feet per day (Table 5).

Potential emissions rates of VOCs (Table 6) from the SVE system were estimated based on the total
estimated mass of VOCs in the soil and groundwater in the SVE target area. The estimated emissions
rates are based on a conservative assumption that the entire mass of VOCs present in soil and
groundwater within the SVE target area would be removed in a single calendar year. Soil data from
the CAP and groundwater monitoring data from the late 1990s through 2013 were used to estimate
the VOC mass in the SVE target area. Actual emissions will be monitored after SVE system startup
and during operations. As noted above, pre-startup testing will be done to assess the ROI; pre-startup
testing will include checking system components for confirm proper operation prior to startup.
Emissions startup testing will be performed as described in Appendix J after initial startup of the
complete system.

As shown on Drawing C-2 (Appendix A), piping will run underground from the soil vapor recovery well
to the nearest building, where the piping will be routed to the surface. Above-grade piping will then be
run to the SVE manifold by securing the piping to the exterior walls of Building 5-08 and Building 5-09
using uni-strut fasteners (Drawing C-3, Appendix A). The SVE manifold includes the following
instruments and valves for each well: rotameters to measure flow, vacuum gauges, gate valves for
control of air flow rate, and sampling ports. The above-grade piping will be schedule 40 PVC and will
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be sloped to drain any condensate either back to the SVE well or to the SVE trailer. The piping will run
from the manifold to the SVE trailer, which will house the blower unit and controls. Vacuum and flow
measurements will be taken at the manifold. Additional vacuum measurement points will also be
installed for each well, as shown in Drawing P-1 (Appendix A). Soil gas entering the trailer will flow
through a knock-out tank to remove condensed water and then to the blower. The blower effluent will
flow through the vapor treatment units and discharge to the atmosphere from the stack mounted on
the corner of Building 5-08. SVE well, trenching, piping, and vault details are provided in Drawing C-3
(Appendix A).

Joints in newly installed concrete and asphalt will be sealed by application of hot-applied sealant
(ASTM D6690 — 12 or equivalent method). Sealant will also be applied to cracks and seams in the
existing surface pavement within the SVE target area shown by the ROI on Drawing C-2
(Appendix A).

7.3.1.2 Building 4-78/79 SWMU/AOC Group

The design for the SVE system for the Building 4-78/79 SWMU/AOC Group is illustrated on

Drawings C-4, C-5, C-6, C-7, and P-2 in Appendix A. SVE well design for the Building 4-78/79
SWMU/AOC Group was based on information on soil types, analytical data, and water level data from
the CAP, the Rl Report (Weston, 2001), and quarterly monitoring reports. The water table at this site
is shallow, varying from about 2.5 feet bgs in the wet season to approximately 4.5 feet bgs during the
dry season. The shallow groundwater leads to a very thin vadose zone for SVE treatment, especially
during the wet season. Given the shallow water table, horizontal SVE wells were chosen for this area
to limit the amount of groundwater upwelling during SVE operations and to improve the radius of
influence for the SVE wells. The SVE treatment area for the Building 4-78/79 SWMU/AOC Group is
shown on Drawing C-4, and the layout for the SVE wells is shown on Drawing C-5 (Appendix A).

The SVE target area for the Building 4-78/79 SWMU/AOC Group is based on the area identified in the
CAP and available soil quality data. The horizontal well layout will enable the recovery of soil gas
within the target area by operating the system under standard and vent modes. The locations of the
SVE wells and piping were selected to be compatible with existing underground utilities, based on
available drawings for this area. Final locations for SVE wells and piping will be cleared for
underground utilities and other obstacles prior to installation of the system.

The SVE target area shown in Drawing C-4 encompasses both a chlorinated solvent source area and
a TPH source area. As noted in the CAP, the primary source of chlorinated VOCs at this site is
located around the northern end of Building 4-78 (near PP185 and PP188) and the loading dock area
(near PP178). The primary TPH/benzene source area is in the vicinity of the former USTs and
dispenser island. The planned SVE well locations (Drawing C-5, Appendix A) were altered slightly
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from the locations shown in the CAP to minimize potential impacts on utilities and to adequately
address the SVE target area (Drawing C-4, Appendix A). The ROIs shown on Drawing C-5 show a
conservative projection of the area influenced by each extraction well when operated in standard
mode. The areas within the target treatment area outside the ROIs on Drawing C-5 will be addressed
by operating the SVE system in vent mode.

The 15 horizontal SVE wells were designed to achieve vapor recovery for the target area but limit the
extent of trenching, as the Building 4-78/79 SWMU/AOC Group is in a high traffic area. Horizontal
wells will be installed in two sizes: one 5 feet long with 2-inch screens, and the other 10 feet long with
1-inch screens. Both sizes will have 0.030-inch machine slots in SDR 11 high-density polyethylene
(HDPE) pipe (Drawing C-6, Appendix A). To reduce the potential for short-circuiting of the SVE well to
the bedding material beneath the pavement, an impermeable HDPE geomembrane liner has been
included to cover the top of the trench over the well screen (Drawing C-6, Appendix A). To limit
short-circuiting to the pipe bedding/trench backfill, low-permeability cement bentonite plugs have also
been included in the design near the end of the well screen (Drawings C-6 and C-7, Appendix A).

To prevent pipe damage from high surface loads and the limited bedding depth of underground piping
(less than 2 feet of bedding), SDR 11 HDPE pipe will be needed for the horizontal well screens and
subsurface conveyance piping. The SVE piping will be placed in trenches over most of the area;
however, wherever possible, the need for trenching will be eliminated by mounting SVE piping on the
walls of existing buildings (Drawings C-5 and C-7, Appendix A). Above-grade conveyance piping will
be schedule 40 PVC. Conveyance piping will be sloped to drain any condensate back to the SVE
wells or to the SVE manifolds for collection. The SVE collection piping runs to three separate
manifolds, each mounted on the side of an existing building (Drawing C-5, Appendix A). The
manifolds serve as collection points for several SVE wells and enable flow/vent control for the SVE
wells. Schedule 80 PVC will be used for piping manifolds and valves (Drawing P-2, Appendix A).
Controls for each well include a rotameter to measure flow rate and a vacuum gauge to measure well
vacuum. The vapors from the SVE system will be discharged from a stack mounted on the corner of
Building 4-79 (Detail 1, Drawing C-5).

Due to the very thin vadose zone at this site, soil vapor flow modeling was performed to estimate the
ROI and to assess water table upwelling under the vacuum to be applied at the soil vapor recovery
wells (Appendix H). Modeling indicated that a flow rate of 25 SCFM per well would likely yield an ROI
in excess of 20 feet for each well, but that even with lower flows (at approximately 10 SCFM),
significant upwelling would be likely to occur in less than a day, resulting in flooded wells during the
wet season. Results of the soil vapor flow analysis are presented in Appendix H. To minimize
upwelling, lower flow rates (1.5 to 6.0 SCFM per well) were selected based on modeling results.
However, the system will be capable of an average flow rate of 10 SCFM per well. Modeling results
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indicate that the ROI for these flow rates would range from 20 to more than 90 feet under seasonally
variable groundwater levels. Lower flow rates would be used during periods of high groundwater level.
The system was also designed to allow operation of any SVE well as a vent well, as described below.

The ROI for the recovery wells will be confirmed during startup of the system. During pre-startup
testing, vacuum will be pulled at only SVE-02, SVE-06, SVE-07, SVE-10, and SVE-13. The remaining
wells will be closed, and vacuum measurements will be taken to confirm that measured vacuum
meets or exceeds ROI design estimates.

Two different modes of SVE operation were developed for the SVE system at the Building 4-78/79
SWMU/AOC Group:

e Mode 1—Standard Operation: all wells operating under vacuum with low vapor
extraction rates (1.5 SCFM per well, 23 SCFM total);

¢ Mode 2—Vent Operation: 10 wells operating under vacuum; five wells used as vent
wells (open to the atmosphere), with higher vapor extraction rates for the wells under
vacuum (up to 6 SCFM per well, 60 SCFM total).

The effective treatment area under standard operation mode is approximately 19,000 square feet
(i.e., the area within the ROIs shown on Drawing C-5, Appendix A). Under vent mode operation, the
effective treatment area will encompass up to 22,000 square feet (i.e., the entire SVE target area
shown on Drawing C-4, Appendix A). The targeted remediation volume varies from approximately
8,000 to 17,000 cubic feet, based on the seasonal fluctuation in the water table. A total system flow
rate of 23 SCFM (1.5 SCFM average for each of the 15 SVE wells) provides sufficient air exchange to
effectively remove VOCs from the target area in approximately 1-2 years (i.e., 1,000 to 1,500 total air
exchanges recommended by USACE [2002], see Table 5). Under standard operations, the flow rate
of 1.5 SCFM per well will yield an ROI of about 20 feet and provide an average pore gas velocity of
17-29 feet per day, which is at the upper end of the range of 3 to 30 feet per day recommended by
the USACE (2002) (Table 5).

Under vent mode operation, it is expected that the flow rate could be as high as 6 SCFM per well, with
the SVE drawing soil gas from a distance extending more than 90 feet from the well. The total system
flow rate under vent mode would be approximately 60 SCFM (five vent wells, with an average flow of
6 SCFM for the remaining 10 SVE wells). This flow rate would provide sufficient air exchanges to
effectively remove VOCs from the entire SVE target area in less than 1 year (Table 5). Under vent
mode operations, the average pore gas velocity in this area would be in the range of 17-31 feet per
day, which is at the upper end of the USACE recommended range (3 to 30 feet per day, Table 5).
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Potential emissions rates of VOCs were estimated (Table 7) based on the total estimated mass of
VOCs present in the soil and groundwater in the SVE target area. It was conservatively assumed that
the entire VOC mass in the SVE target area would be removed in a single calendar year. Soil data
from the CAP and groundwater monitoring data from the late 1990s through 2013 were used to
estimate total VOC mass in the SVE target area. Actual emissions will be monitored after SVE system
startup and during operations. As noted above, pre-startup testing will be done to assess extraction
well ROI,; this testing will include system checks to confirm proper operation of system components
prior to startup. Emissions startup testing will be performed as described in Appendix J after initial
startup of the complete SVE system.

The three SVE manifolds include the following for each well: rotameters to measure flow, vacuum
gauges, gate valves for control of air flow, and sampling ports. In order to support the two modes of
operation, the SVE manifolds include gate valves for each SVE well. These gate valves enable the
line to the blower to be closed and a line to the atmosphere to be opened, allowing air to flow into the
well (Drawing P-2, Appendix A).

To reduce the potential for short-circuiting of the SVE wells to the bedding beneath the pavement and,
potentially, to the atmosphere, joints and cracks in new pavement above trenching and within existing
concrete and asphalt paving above the SVE target area will be sealed by application of hot applied
sealant (ASTM D6690 — 12 or equivalent method).

7.3.2 Soil Vapor Extraction and Treatment Units

The SVE units for both systems will be installed within trailers; this equipment will include a knockout
tank, blower, and controls. The vapor treatment units and stacks will be located outside and adjacent
to the trailers. Boeing currently owns two SVE trailers that will be available for use at these two sites
and plans to re-use the existing equipment to the extent appropriate for conducting SVE at
SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group. Modifications will be made to existing
equipment so that the units to be installed for these sites meet design and performance requirements.

7.3.2.1 SWMU-172/174

One of Boeing's existing SVE trailers is equipped appropriately for implementing SVE at
SWMU-172/174, with the modifications described below. The existing system is a self-contained SVE
unit designed to operate automatically, and is expected to require operator inspection on a weekly or
biweekly basis. As experience is gained regarding the rate of water accumulation in the knockout tank
and actual COC concentrations in soil gas are measured, the inspection frequency may be modified.
A process and instrumentation diagram (P&ID) for this system is shown in Drawing P-1 (Appendix A).
The unit will be located as shown on Drawing C-2 (Appendix A). The trailer is equipped with an
electrical panel that will require a minimum service of 240 volt, single-phase power rated for 50 amps.

AMEC

72 Project No. 0088880100.2014
R:\8888.000 Boeing Renton\194\Boeing Renton EDR-Draft_Sx.docx



amec”

Power will be provided by Boeing from Building 5-09. Alarms will be displayed locally on the motor
and controls or programmable logic controller (PLC) panel.

A knockout tank is included in the system to separate entrained liquids from the soil gas before the
gas enters the blower. The knockout tank has a visual level indicator and a transfer pump controlled
by high- and low-level float switches. The transfer pump will automatically pump condensate from the
knockout tank to a storage tank located next to the SVE trailer. The condensate storage tank will be
used for temporary storage of liquids collected by the knockout tank. The liquids in the condensate
storage tank will be containerized and characterized for disposal on an as-needed basis.
Characterized waste may be disposed of off site or treated with industrial wastewater produced by
Facility operations. The condensate storage tank includes a high-level float switch that will be
connected to the system controls to trigger an automatic shutdown of the transfer pump and blower in
the event either the storage tank or knockout tank becomes full. The automatic shutdown will protect
the blower and prevent overflow of the condensate storage tank.

The blower in Boeing's existing SVE trailer is a 7.5-horsepower (HP) Kaeser Omega positive
displacement blower (Model BB23) capable of 160 SCFM at 175 inches water column vacuum. This
capacity is in excess of the design flow of 30 SCFM. The blower head will be replaced with a Kaeser
Omega positive displacement blower (Model 21P) capable of 104 SCFM at 150 inches water column
vacuum. The used Model BB23 blower head will be used for the Building 4-78/79 SWMU/AOC Group
SVE system, as described below. The blower will be configured with a variable-frequency drive (VFD)
and different sized pulleys to provide from 31 to 104 SCFM. For minor adjustments in flow, the VFD
will be manually adjusted at the control panel. For large adjustments to flow, the pulley will be
switched out with a different size based on the direction of flow adjustment.

Blower flow control will be used to achieve the design total soil gas extraction rate of 30 SCFM and
the flow rate required for proper operation of the emission control units. The variable flow will allow the
SVE extraction rate to be adjusted to modify the ROI achieved by the three SVE recovery wells and
thereby provide adequate coverage in the target zone. Instrumentation includes temperature, flow,
and pressure indicators (Drawing P-1, Appendix A). The control panel includes logging of blower run
time via a run-time meter. A vacuum relief valve is included to prevent deadheading of the blower.
Automatic shutdown of the blower will occur if the knockout tank or condensate storage tanks fills or in
the event of blower motor failure (overheating, high amperage draw, etc).

The blower will discharge vapors to a series of two vapor treatment units run in a lead-lag
configuration. Each vapor treatment unit will include a minimum of 200 pounds each of granular
activated carbon (GAC) and zeolite impregnated with potassium permanganate (KMN 2000). For
each vapor treatment unit, the GAC and KMN 2000 may be in two separate vessels or combined
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within a single vessel; the complete vapor treatment train will consist of two to four adsorber vessels
so that two, redundant, vapor treatment units will be in use. The treatment media are most effective at
flow velocities of 40 to 60 feet per minute (fpm), but 20 to 80 fpm is the typical operating range
recommended by the vendor, Evoqua. In order to reach a minimum of 20 fpm, a total flow rate of

60 SCFM is required. The extraction flow rate of 30 SCFM will be supplemented with dilution air to
provide a minimum flow of 60 SCFM to the treatment media units. The air dilution valve is located
prior to the blower, as shown on Drawing P-1, Appendix A. The number, media type, and sizing of
treatment units may be adjusted if necessary based on initial soil vapor measurements during system
installation or startup. If modifications to the vapor treatment system are necessary, Boeing will notify
Ecology of the changes and the reason for the changes and will implement the changes after Ecology
approval.

7.3.2.2 Building 4-78/79 SWMU/AOC Group

A second Boeing-owned SVE trailer will be used to implement SVE for the Building 4-78/79
SWMU/AOC Group. This trailer is fully equipped with a blower, knockout tank, instruments, and
controls. Modifications, as described below, will be made to adapt the existing equipment to meet the
design requirements for this site. The existing SVE system is a self-contained unit designed to
operate automatically, with operator inspection on a weekly or biweekly basis. As experience accrues
regarding the rate of water accumulation in the knockout tank, and as actual COC concentrations in
the soil gas are measured, the inspection frequency may be modified. The P&ID illustrating general
specifications for piping and instrumentation is included in Drawing P-2 (Appendix A). The trailer will
require a minimum electrical service of 240 volt, three-phase power rated for 50 amps. Power for the
SVE trailer will be provided by Boeing from Building 4-79, which is adjacent to the trailer location
(Drawing C-5, Appendix A).

A knockout tank is included in the system to separate entrained liquids from the soil gas before the
gas enters the blower. The knockout tank has a visual level indicator and a transfer pump controlled
by high- and low-level float switches. The transfer pump will automatically pump condensate to a
storage tank next to the SVE trailer. The condensate storage tank will accumulate liquids for
temporary storage. Liquids collected in the tank will be characterized and disposed in accordance with
applicable regulations on an as-needed basis. The condensate storage tank includes a high-level float
switch that will be connected to system controls to trigger an automatic shutdown of the condensate
transfer pump and SVE blower to protect the blower and to prevent overflow of the condensate tank.
The P&ID is shown on Drawing P-2 (Appendix A).

The existing 7.5 HP Kaeser Omega blower in the trailer will be retrofitted with the blower head
removed from the blower unit in the SVE trailer that will be installed for SWMU-172/174 (Model
BB23). With this replacement blower head, the unit will be capable of 159 SCFM at 150 inches water
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column vacuum. The blower will also be configured with a VFD and different sized pulleys to provide a
range of flows from 31 to 159 SCFM. For minor adjustments in flow, the VFD can be manually
adjusted. For large adjustments to flow, the pulley will be replaced with a different size.

Dilution air will be used as required to control soil vapor extraction rates and wellhead vacuum for the
SVE wells. Dilution air will ensure proper air flow through the blower. The air dilution valve is located
prior to the blower, as shown on Drawing P-2 (Appendix A). The unit will be able to provide the design
soil gas extraction flow rates ranging from 23 to 60 SCFM with the addition of dilution air, based on
the capacity of the blower. System instrumentation includes temperature, flow, and pressure
indicators (Drawing P-2, Appendix A). A run-time meter will be used to log blower run time. A vacuum
relief valve on the knockout tank is included to prevent deadheading of the blower. Automatic
shutdown of the blower will occur if the knockout tank fills, the condensate storage tank fills, or if the
blower motor fails (overheating, high amperage draw, etc).

The blower will discharge vapors to a series of two vapor treatment units run in a lead-lag
configuration. Each vapor treatment unit will include a minimum of 200 pounds each of GAC and KMN
2000. For each vapor treatment unit, the GAC and KMN 2000 may be in two separate vessels or
combined within a single vessel, as described above for SWMU-172/174. The extracted soil gas will
be diluted with air to provide a minimum flow of 60 SCFM to the treatment media units; dilution air is
needed to achieve the target velocity through the adsorber units. The adsorber units were sized to
achieve a reasonable run time between media change-out. The air dilution valve is located prior to the
blower, as shown on Drawing P-2. The number, media type, and sizing of treatment units may be
modified as appropriate based on soil vapor analyses during system startup. If modifications to the
vapor treatment system are necessary, Boeing will notify Ecology of the changes and the reason for
the changes and will implement the changes after Ecology approval.

7.4 CONSTRUCTION PLAN

The scope of construction addressed by this plan includes installation of the SVE systems at
SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group. This work will include installation of soil
vapor extraction wells, collection piping, manifolds, treatment units, and SVE trailers. Construction
operations for other components of the remedies for these two sites is limited to drilling of monitoring
wells and bioremediation injection wells, as discussed in Sections 5.3 and 6.4, respectively.

7.41 Permitting and Stormwater Management

Less than 1 acre will be disturbed during construction, so a construction stormwater permit will not be
required. The Facility currently holds a National Pollutant Discharge Elimination System (NPDES)
permit, which covers stormwater discharges. Stormwater erosion and sediment controls will be
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applied during construction activities in accordance with the existing NPDES permit and local
regulatory agency requirements.

The Facility holds an operating permit with the Puget Sound Clean Air Agency (PSCAA) (Appendix I).
Installation and operation of the two SVE units will be done in accordance with the Facility operating
permit. No well construction notifications (start cards) are required for installation of the SVE wells at
either SWMU-172/174 or the Building 4-78/79 SWMU/AOC Group. In accordance with

WAC 173-162-050, a licensed well driller will install the vertical SVE wells at SWMU-172/174, and
installation of the horizontal SVE wells at the Building 4-78/79 SWMU/AOC Group will be done under
the supervision of a registered professional engineer licensed in Washington. Well reports for all SVE
wells will be filed with Ecology, and a well tag will be installed on each SVE well. The well installation
will be documented in accordance with WAC 173-160 using Ecology’s required format. This
documentation will be provided to Ecology within 30 days of well installation.

7.4.2 Preconstruction Activities

The cleanup action will include the following preconstruction activities:

¢ Design and Construction Planning — The individual components of the cleanup
action and design criteria are described in this EDR. The specific design details and
construction drawings are included in Appendix A. O&M requirements for the SVE
systems are summarized in Section 7.5. The health and safety plan for the project is
provided as Appendix E.

e Construction Management and Administration — Construction management and
administrative activities required to plan and execute the cleanup action include project
management and field supervision (including construction quality assurance),
administration and office support, scheduling and coordination with Facility operations,
contracting and procurement, site security and emergency services, procuring and
maintaining health and safety supplies, establishing temporary construction facilities
(field office, equipment, supplies, etc.), and procuring temporary utilities. Boeing will
conduct the bidding process and manage contractors. AMEC and/or CALIBRE will be
the Engineer for the construction work, responsible for reviewing completed work for
compliance with the plans and specifications and approving contractor submittals as
requested by Boeing.

e Preconstruction Conference and Coordination Meetings — Coordination meetings
among Boeing, AMEC, CALIBRE, and subcontractors will occur as required for
preconstruction and construction planning during the preconstruction period and during
construction. These meetings will address health and safety issues, ongoing
construction activities, schedules, field modifications of design or construction
requirements, and contractor quality assurance and control activities. Ecology will be
provided construction updates in the bimonthly status reports.
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7.4.3 Construction Activities

Construction for the SVE cleanup action at both SWMU-172/174 and the Building 4-78/79
SWMU/AOC Group will be performed as a single construction project; multiple specialty contractors
may be used for the different construction tasks or a single general contract may be issued, at the
discretion of Boeing. This work will be carried out as a series of discrete activities. Construction work
performed at these two areas must be coordinated with Facility operations carried on routinely at the
plant to avoid adversely affecting plant activities and to maintain the safety of plant and construction
workers. Boeing will schedule and manage cleanup action construction activities to achieve these
objectives. Construction related to the SVE systems must also be coordinated with installation of wells
for groundwater monitoring and for bioremediation.

The following major construction activities are planned for SWMU-172/174 and the Building 4-78/79
SWMU/AOC Group:

e Mobilization and site preparation
e Demolition of existing structures (as necessary)
e Saw cutting of asphalt and concrete

¢ Trenching and installation of below-grade SVE pipe, horizontal SVE wells, and well
vaults

e Vertical SVE well installation

e Restoration/capping

e Sealing of cracks/joints in asphalt and concrete in SVE target areas
e Above-grade SVE pipe and manifold installation

¢ Installation of electrical service (to be done by Boeing)

e SVE trailer modifications and installation

e SVE vapor treatment unit setup

¢ Waste handling, transportation, and disposal

e Demobilization

The SVE system components will be installed in active areas of the Facility. Whenever possible, work
will be performed during Facility production downtime or during periods of low production activity;
work must be scheduled to minimize adverse effects on Facility production activities.
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7.4.3.1 Mobilization and Site Preparation

After selecting the remediation contractor(s) and receiving approval from Boeing Facility staff to
proceed, the personnel, materials, and equipment needed for construction will be mobilized to the
construction sites. No construction work will begin until all applicable permits and agency approvals
have been received. Appropriate areas will be designated for contractor staging for each construction
area. All equipment and material that cannot be left within the work area will be staged or stored in the
designated staging area.

Boeing will clear all work areas and ensure access is available for construction related to the cleanup
actions. A defined work schedule will be established to ensure the work can be performed while
Facility operations are maintained. Work that must be performed in high-traffic areas will be identified
ahead of time, and a traffic control and coordination plan will be developed to allow for safe
completion of work with minimal disturbances to Facility traffic. Prior to initiating any work that disturbs
existing walls or roofing of buildings (such as placement of piping on existing buildings), the affected
wall or roof areas will be evaluated for the presence of lead and asbestos. If lead paint or asbestos is
identified, the affected material will be managed as detailed in Section 7.4.3.7.

All locations for trenching or well installation will be located using a hand-held global positioning
system (GPS) unit or by measurement from existing structures and then marked in the field.
Trenching setup will include, as appropriate, establishing temporary facilities, setting up temporary
fencing, and installing temporary erosion and sediment control (TE&SC) measures.

Subsurface utilities will be identified prior to the start of excavation and drilling. The utilities
underground location center (1-800-424-5555) will be contacted, and a private utility locate will be
conducted within the work areas and extending at least 20 feet beyond the areas designated for
excavation or drilling, where possible. The location and depth to any utilities identified or suspected
within areas to be excavated or drilled will be confirmed by hand-excavation at appropriate locations.
Based on the location, size, and nature of the utilities found, the remediation subcontractor will
determine whether to work around the line or temporarily reroute the utility line. In areas where
pavement markings (such as parking space designations or roadway markings) may be disturbed by
cleanup action construction activities (e.g., trenching, sealing, or other activities that disturb the
surface cover), the markings will be photographed and measured. The pavement markings will be
replaced to their original configuration after construction is complete.

7.4.3.2 Demolition

Demolition needed for system installation at the Building 4-78/79 SWMU/AOC Group will occur prior
to installation of the SVE system. The groundwater treatment system remaining from the interim
measure that was implemented at the Building 4-78/79 SWMU/AOC Group is located near the

AMEC

78 Project No. 0088880100.2014
R:\8888.000 Boeing Renton\194\Boeing Renton EDR-Draft_Sx.docx



amec”

southwest corner of Building 4-79. This groundwater treatment system includes controls, an air
stripper and blower, a below-grade lift station, a concrete secondary containment pad, a storage area
for treatment chemicals and other materials, and roofing. The existing groundwater treatment system
in this area will be removed to allow installation of the SVE system at this location; the SVE trailer and
vapor treatment units will be placed in the same location that was used for the groundwater treatment
unit. Demolition of the water treatment system will be accomplished in the following steps:

1. Boeing will disconnect power to the existing electrical panel that powers the air stripper and lift
station.

2. All chemicals presently in the storage area will be characterized for disposal in an off-site
disposal facility.

3. The building walls and awnings will be checked for lead paint and asbestos. If lead paint or
asbestos is found, the lead paint and/or asbestos will be removed prior to commencing
demolition and the work will be completed in accordance with applicable state and federal
regulations.

4. The air stripper, blower, pumps, lift station, and any associated electrical equipment not
needed for the SVE system will be removed and transported to a recycling or disposal facility
or will be retained by Boeing for other remediation projects.

5. Piping entering the lift station will be cut and capped.

6. Metal covers on the lift station will be removed, and pumps/exposed piping in the lift station will
be removed.

7. The lift station will be filled to grade with concrete, or the station will be removed entirely and
the excavation backfilled with clean fill, as determined by Boeing facilities engineering.

8. The concrete containment area will either be removed or filled and extended to create a pad
for the SVE trailer.

9. The awning and any existing bollards affecting placement of the SVE trailer at this location will
be removed for disposal.

7.4.3.3 Saw Cutting

Saw cutting of surface pavement within the areas cleared for underground utilities will be performed
prior to trenching and SVE well vault installation. Saw cutting will be performed with water spray to
minimize dust generation. Controls will be put in place to prevent saw cutting water from reaching
stormwater drains.

7.4.3.4 Below-Grade SVE Pipe Installation

Trenching and underground pipe installation will be done after saw cutting has been completed. The
saw-cut pavement will be removed prior to trench excavation; removed pavement will be transported
to a recycling or disposal facility. Trenching and pipe installation have the greatest potential to
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adversely affect Facility production operations. Therefore, this portion of the work must be carefully
coordinated with Boeing facilities staff so that Facility production work can be maintained during
construction activities. It is expected that work in high traffic areas will be scheduled to occur during
periods of reduced Facility activities in the remediation construction areas. It is also expected that
provisions to facilitate normal traffic, such as using traffic plates to allow vehicles to cross trenches,
will be incorporated into the work plan.

The trenches and vault areas will be excavated to an approximate depth of 2 feet bgs (unless noted
otherwise). Trenching and piping layouts and details are provided on Drawings C-2 through C-7,
Appendix A. The excavated soil will be placed along the trench on plastic sheeting and then covered
with plastic sheeting. Excavated soils will be sampled and analyzed for the soil COCs listed in Table 2
applicable to the work area; sampling and analysis will be performed in accordance with the
Compliance Monitoring Plan (Appendix D). Excavated soils will be disposed as described in

Section 7.4.3.10. Soil sampling in advance of trench excavation work may be completed to avoid
stockpiling of soil near excavation trenches.

For SWMU-172/174, the piping, trenches, and wellhead vaults will be installed prior to installation of
the vertical SVE wells. The subgrade piping for this area will be 1-inch-diameter, Schedule 40 PVC,
placed so that it slopes back to the well head (Drawing C-3, Appendix A). Imported granular fill will be
used as pipe bedding (Drawing C-3, Appendix A), with clean excavated soils or clean backfill used to
fill the trench. Backfill will be placed in lifts no more than 6 inches thick. The backfill will be compacted
to a moderate density using a vibrating plate. The interior of the vertical SVE wellhead vaults will
measure approximately 2 feet by 2 feet and extend to a depth of 2 feet. SVE piping will be installed at
an approximate depth of 1.5 feet bgs (refer to Drawing C-3 in Appendix A for buried piping installation
details).

Prior to backfill, the piping will be pressure tested to verify that leaks are not present. Pressure testing
will require that the piping maintains a pressure of 5 pounds per square inch (psi) for a period of

1 hour with no more than 5 percent decrease in pressure. After Boeing approves pressure testing
results, the pipes can be covered and the trenches backfilled. Trace wires will be laid on top of the
pipe bedding to facilitate location of buried piping in the future. The trench will then be backfilled with
5/8-inch minus crushed rock from 12 to 6 inches bgs and compacted to a firm density by vibrating
plate in 6-inch lifts. The remaining 6 inches to grade will be covered with a combination of base
course and asphalt or concrete pavement, to match existing surfaces.

For the Building 4-78/79 SWMU/AOC Group, the buried piping will be 1- to 3-inch-diameter, SDR 11
HDPE pipe placed such that it slopes back to the horizontal well or to the base of the SVE manifold
(Drawing C-7, Appendix A). Piping is sloped so that condensate in the piping will flow either back to
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the wells where the water would return to the subsurface or toward the manifolds where accumulated
water can be manually pumped out. Imported granular fill will be used as pipe bedding. The backfill
will be placed in lifts no more than 6 inches thick and then compacted to a moderate density using a
vibrating plate compactor. SVE piping will be installed at an approximate depth of 1.5 feet bgs (refer to
Drawings C-5 through C-7 in Appendix A).

Prior to placing any backfill, the piping will be pressure tested (as described above for
SWMU-172/174) to verify that leaks are not present. After Boeing approves pressure testing results,
the trenches will be backfilled. Trace wires will be laid directly above the pipe to facilitate location of
buried piping in the future. The trench will then be backfilled with 5/8-inch minus crushed rock from
12 to 6 inches bgs and compacted to a firm density using a vibrating plate compactor. The remaining
6 inches to grade will be paved with a combination of base course and asphalt or concrete, to match
the existing surface.

The SVE piping crosses a high-traffic road in one location at the Building 4-78/79 SWMU/AOC Group
(near PP188; Drawing C-5, Appendix A). A traffic control plan will be completed per Boeing
requirements for this road crossing prior to the start of trenching in this area. This work will be
carefully coordinated with Boeing Facility personnel to minimize adverse impacts on Facility
operations.

7.4.3.5 SVE Well Installation

The vertical SVE wells at SWMU-172/174 will be installed by a driller licensed in Washington State
and working under the direct supervision of a Washington licensed geologist to verify correct screen
placement and construction standards, and to document constructed features of the wells. SVE well
specifications for SWMU-172/174 are presented on Drawing C-3 (Appendix A). The piping trenches
and wellhead vaults for SWMU-172/174 will be installed prior to drilling and installation of the vertical
SVE wells. To expedite vertical SVE well installations, borehole lithology will not be logged. The
installation includes three 4-inch-diameter SVE wells at SWMU-172/174 (Drawing C-2). The
4-inch-diameter PVC SVE wells will be installed using a hollow-stem auger drill rig. To install the SVE
wells, approximately 16-inch-diameter holes will be bored through the bottom of the previously
installed concrete vault. The boreholes will be drilled through these holes, and the wells will be
installed in accordance with Drawing C-3 (Appendix A). A heavy-traffic-rated vault will be installed to
match existing grade for each SVE well.

A licensed driller will not be necessary for horizontal SVE well installation at the Building 4-78/79
SWMU/AOC Group, as these wells will be installed under the supervision of a Washington State
licensed professional engineer, as allowed under WAC-340-162-050. Horizontal SVE wells will be laid
in trenching in a manner similar to laying collection piping and completed in accordance with the
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specifications presented in Drawings C-6 and C-7 in Appendix A. Trace wires will be placed
immediately above the horizontal wells, as shown on Drawing C-6 (Appendix A). Backfill and surface
restoration will be done following the general procedures described in Section 7.4.3.4 for piping and in
Section 7.4.3.6, and following the detailed specifications illustrated on Drawings C-6 and C-7
(Appendix A).

Drill cuttings and soils generated during drilling and trenching for the SVE wells will be containerized
or stockpiled on bermed pads covered with plastic. Should any stormwater come in contact with drill
cuttings or excavated trench soils, it will be collected and containerized for treatment prior to
discharge to the King County publicly owned treatment works.

7.4.3.6 Site Restoration and Surface Cover

All disturbed areas will be restored to the original grade and final surface cover to match the existing
finish (asphalt or concrete pavement plus all surface marking restored to pre-construction condition).
Pavement and bedding placed over trenching will be placed in accordance with Drawings C-3, C-6,
and C-7. Joints in the existing concrete/pavement will be sealed with asphalt sealant in accordance
with ASTM D6690 — 12 or equivalent. Cracks within the SVE target area (Drawings C-2 and C-4,
Appendix A) will also be sealed in accordance with this standard. Concrete placed over trenches will
be rated for high strength and will match the existing thickness.

Work in each area, including placement of final surface cover, will be completed prior to removing any
temporary fencing and erosion control measures and returning the area to Boeing for normal
operations. Pavement marking will be restored to match previously existing conditions.

7.4.3.7 Above-Grade SVE Pipe Installation

Above-grade SVE piping will be Schedule 40 or Schedule 80 PVC and will be mounted on buildings
using uni-strut fasteners (or equivalent, as approved by Boeing). The locations on building walls and
roofs where piping or other equipment will be mounted will be surveyed for the presence of asbestos
and lead paint prior to disturbing the surfaces. If lead paint or asbestos is found, Boeing will remove
the lead paint and/or asbestos in accordance with WAC 296-155-176 and/or WAC 296-65 prior to
pipe installation. Wastes generated as a result of asbestos or lead removal will be characterized and
disposed of in accordance with applicable state and federal regulations. Piping will be supported
every 4 feet per manufacturer’s specifications so that no sagging or low spots are present in pipe runs
(Drawings C-3 and C-7, Appendix A). Piping will be sloped to drain condensate back to the SVE wells
or manifolds, as shown on Drawings C-3 and C-7 (Appendix A). Above-grade piping segments will be
glued together.
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All SVE manifolds will be constructed of glued Schedule 80 PVC. SVE piping will be constructed of
Schedule 40 PVC, Schedule 80 PVC, and SDR 11 HDPE, as noted on the drawings. Given the
relatively limited time frame expected for SVE operation, aboveground PVC piping will not be painted
for UV protection. The SVE stacks will be placed in close proximity to the SVE trailers and mounted to
the building and roof (Building 5-09 and Building 4-79), as appropriate. The SVE stacks will extend a
minimum of 2 feet above the edge of the roof.

7.4.3.8 SVE Blower and Housing Installation

SVE blowers for both SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group will be mounted
inside weatherproof trailers dedicated to each site. A single electrical connection is required for the
blower and associated pumps and controls. Boeing will provide power and connection to the trailers.

Air dilution valves and blower intakes may require noise reduction measures if excessive noise is
produced after startup, as determined by Boeing. Mufflers or housings will be installed as necessary
to mitigate any excess noise created by the SVE system.

7.4.3.9 SVE Vapor Treatment Units

For both SVE sites, the vapor treatment units will be placed next to the trailer to allow easy connection
to the SVE stack. The SVE stack will be placed within 5 feet of the emission control vessels and
mounted to the building and roof (Building 4-79 and Building 5-09), as appropriate. The stack will
extend a minimum of 2 feet above the edge of the roof.

7.4.3.10 Waste Handling, Transportation, and Disposal

Wastes generated during and after SVE system installation will be characterized, stored, transported,
and disposed at an off-site, permitted facility in accordance with established Boeing waste
management procedures. The wastes will be managed in accordance with the requirements of
applicable state and/or federal laws and regulations.

It is anticipated that the cleanup action will generate the following wastes:

e Miscellaneous wastes associated with temporary construction;

¢ Demolition wastes:

Used electrical equipment,

Used treatment equipment,

Excess treatment chemicals,

Structure demolition wastes:
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= Concrete,
= Asphalt,
= Scrap metals;
— Excavation spails:
= Contaminated material from trenching for belowground piping installation,
= Excess soils from trenching for belowground piping installation,
= Soil cuttings from borings for the well installations;

¢ Groundwater from dewatering and/or well development activities, potentially
contaminated stormwater, and decontamination fluids;

e Used personal protective equipment; and

e Used oils, lubricants, hydraulic fluids, and coolants from heavy equipment operations
and maintenance, including residuals from cleanup of any spilled materials.

Wastes generated during construction will be placed within appropriate containers and will be labeled
and stored in designated temporary storage areas prior to off-site disposal. Soil and/or groundwater
from the construction work that will be disposed will be characterized in accordance with applicable
regulations prior to disposal. Excavated soil will not be reused and will be managed in accordance
with Washington State Dangerous Waste requirements. Boeing may request a contained-in
determination from Ecology for chlorinated solvent-containing soil excavated at SWMU-172/174 or at
the Building 4-78/79 SWMU/AOC Group.

7.4.3.11 Demobilization and Site Restoration

Personnel, equipment, unused materials and supplies, and temporary construction facilities will be
removed upon completion of construction activities. After construction activities are completed at each
area, construction stormwater best management practices and temporary fencing/barricades will be
removed and the work area cleaned and returned to Boeing for use. Final decontamination of
excavation and/or drilling equipment will be performed before the equipment leaves the Facility.

7.4.4 Construction Quality Assurance and Quality Control

Construction quality assurance (QA) and quality control (QC) for the different components of the
cleanup action will be carried out so that SVE construction is completed in accordance with the plans
and specifications presented in this document and accompanying appendices. This section specifies
the protocols to be followed for QA/QC during construction of the SVE systems.
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7.4.4.1 Roles and Responsibilities

The roles and responsibilities for each party completing construction are described below.

Contractor. The contractors retained by Boeing for completing this work are responsible for
completing their scope of work safely, in full accordance with the plans and specifications
presented in the EDR, and in accordance with Boeing’s standard requirements for contractors
working within their plant sites. The contractors will be required to provide complete written
submittals for equipment and materials purchased for installation and to obtain approval by
Boeing prior to placement or installation of any equipment or materials. The contractors are
responsible for correcting any deficiencies noted by Boeing so that the finished work meets the
plans and specifications included in this EDR. The contractors are responsible for the health
and safety of their workers, for ensuring that workers excavating within these areas are trained
in accordance with hazardous waste operations and emergency response (HAZWOPER)
requirements (29 CFR 1910), for preparing a site-specific Health and Safety Plan covering
their work and their workers, and for conforming to applicable regulations issued by the
Washington Department of Labor and Industries and the federal Occupational Safety and
Health Administration.

Construction Manager. Boeing will be the Construction Manager for construction of the
cleanup action remedies described in this EDR. Boeing will be responsible for completing the
work in accordance with the EDR, for scheduling the work so that it can be done safely and
with minimal impact on Boeing Facility operations, for providing safe access to work areas,
and for providing direct oversight of contractor work. Boeing will be responsible for providing
final approval of all contractor submittals and for final acceptance of contractor work. Boeing
will ensure that QA/QC testing described in this EDR is completed by the contractor and that
results meet plans and specifications. Boeing will also be responsible for providing electrical
power as required for cleanup action equipment and for proper disposal of wastes generated
from the work.

The Engineer. AMEC will be the Engineer for the cleanup action construction work and will
provide services to Boeing as requested. Licensed geologists and/or professional engineers
required for oversight of well installation and/or for review of specific construction elements, as
requested by Boeing, will be provided by AMEC or CALIBRE. The Engineer will review results
from QA/QC testing specified in the EDR. The Engineer will be responsible for addressing any
guestions that arise regarding the plans and specifications. The Engineer will also participate
in the commissioning of the two SVE systems and in preparing the Completion Report after
construction has been completed.
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SVE system construction installation will be performed under the supervision of the Boeing
Construction Manager. Dalily field inspection reports will be prepared by the Construction Manager or
his designee. The Construction Manager may request the Engineer to provide oversight of specific
activities, such as pressure testing of piping or observation of soil compaction. Weekly progress
conference calls or on-site meetings will be conducted among the Construction Manager, Contractor,
and Engineer to review the project and schedule status, resolve any issues, and discuss any design
changes or corrective action that may be needed.

The Construction Manager, his designee, or the Engineer will field verify depths of trenching and
subsurface installations with a tape measure. Once the trenching is completed, the target depth of
trenches will be checked by the Contractor to ensure target grades and slopes are achieved. The
method used to check grades and slopes will be reviewed and accepted by the Engineer. The
Contractor will complete piping installation, pipe bedding, grading, and surface finishes to the
satisfaction of the Construction Manager. A final record survey of the site will be conducted by a
professional land surveyor licensed in the State of Washington.

7.4.4.2 Quality Assurance and Quality Controls during Construction

Activities for SVE system installation will be checked daily for quality assurance by the Construction
Manager. All aspects of construction will be inspected and documented daily in field logs and
photographed as needed. Material and installations will be inspected to verify that construction meets
the minimum design requirements as noted on the project plans and specifications. The elements to
be checked will include, but are not limited to, the materials or equipment used and the depth and/or
elevation of installations. Pipe bedding compaction techniques will be checked against the
specifications (maximum 6-inch lifts compacted by vibrating plate) as bedding is occurring. The piping,
fittings, elbows, and instrumentation will be inspected to verify compliance with design specifications.
In particular, SVE manifolds must be placed to allow for easy access to all sections of piping for future
operations and maintenance requirements. The inspections will include evaluations to document that
installations have been completed in accordance with manufacturers’ recommendations.

The Contractor shall perform a pressure test on the newly installed SVE piping to ensure the integrity
of the system piping and joints. Testing shall be performed as described in Chapter VI, Section 345.7
(Initial Service Leak Test) of the ASME Pressure Piping Code B31.3, unless modified below. Pipe
runs shall be sealed with blind flanges at the terminus of each individual piping segment. Air shall be
used to test the pipes. Pressure shall be increased to 5 pounds per square inch gauge (psig) for the
SVE piping and shall be maintained for a minimum of 60 minutes with less than 5 percent decrease in
pressure to indicate no leaks. The Contractor may use alternative pressure test methods with the prior
approval of the Engineer.
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The Contractor shall immediately repair any leakage identified in the newly installed system piping by
pressure testing. The Contractor shall repeat the test procedure and repair any leakage until pressure
test results achieve the acceptance criterion (5 psig held for 60 minutes with less than 5 percent
decrease).

7.4.4.3 System Commissioning

After construction is complete, each SVE system will be commissioned to verify that it functions as
designed. The systems will not be accepted as complete until commissioning has been approved by
the Construction Manager. Mechanical and electrical components will be checked to verify correct
installation and operation. SVE equipment, instruments, pumps, sensors, controls, and valves will be
checked for proper operation. The electrical components and field instrumentation will be tested to
verify that all components are functioning within design flow and vacuum/pressure ranges. System
flow rates will be checked to verify that the design SVE flows are achieved for each well. The system
also will be checked to ensure the proper flow conditions are achieved for the vapor treatment units.
Inspections and the results of system commissioning will be documented in the Completion Report.
Operations will commence after commissioning of the systems is complete.

7.5 OPERATIONS AND MAINTENANCE PLAN

This section provides a general outline for operations and maintenance of the SVE systems. The
systems will be operated by CALIBRE; the trailers were built and operated by CALIBRE at the
previous installations for Boeing. CALIBRE has a complete O&M Plan (Appendix J) for these systems
that has been used for the two trailer units during previous operations at Boeing sites. The existing
O&M Plans will be updated as appropriate to incorporate the changes described above. CALIBRE’s
Forms for recording O&M data for SVE operations are presented in Appendix J.

7.5.1 SVE O&M Overview

The SVE systems for SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group are designed to
operate continuously and unattended with periodic on-site system checks. CALIBRE will have overall
responsibility for operation of the SVE systems. During system startup, the baseline operating
conditions will be determined and compared against the design, and SVE emissions will be measured
and evaluated to verify that they comply with the Facility air permit. Once system startup is complete,
periodic flow adjustment, inspection, monitoring, and maintenance will be required.

7.5.2 SVE O&M Procedures

CALIBRE will operate the SVE systems in accordance with equipment manufacturers’
recommendations and CALIBRE's existing O&M Plan (Appendix J). The O&M Plan will be updated as
appropriate as operating experience is accrued at the two Renton sites.
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Monitoring of the soil vapor extraction wells will be performed to establish proper soil vapor extraction
rates needed to achieve cleanup objectives. The emission control system will also be monitored to
assess the effectiveness of soil vapor treatment prior to discharge to the atmosphere. The planned
monitoring program for the vapor treatment systems is described in the O&M Plan (Appendix J).
Monitoring will include weekly sampling of untreated soil vapor entering the lead GAC/KMN 2000
vessel and treated soil vapor at the outlet from the lag GAC/KMN 2000 vessel for the first month of full
operation; the untreated and treated samples will be analyzed in a laboratory, as described in the
O&M Plan (Appendix J). Routine monitoring will also be performed using field instruments to track
total VOCs recovered by the treatment system and to assess breakthrough of COCs in the vapor
treatment system. Monitoring results will be reported to Ecology in regularly prepared progress and/or
quarterly reports.

Piping will be checked weekly during the first month of operation for any vacuum loss along the pipes
or water accumulation at the designed water collection points. Flows from each well will be adjusted to
optimize soil vapor extraction rates without excessive water recovery. The SVE wells with the highest
VOC concentrations will be targeted for operation at higher flow rates than SVE wells with lower VOC
concentrations, with the overall objective of increasing overall recovery of COCs for each of the two
targeted treatment areas.

Piping, valves, instruments, and equipment will be regularly inspected for proper operation and for
damage. The SVE system will be inspected by an operator at least bimonthly. Inspection and
maintenance activities for individual pieces of equipment will be completed at the frequency
recommended by the manufacturer of the specific equipment; more frequent inspections may be
made if Boeing determines that it is appropriate, based on accrued operating experience. Inspections
and maintenance will be recorded in a log book dedicated to each system and on the SVE system
inspection form (Appendix J). The operations log books will be initialed by the operator whenever the
system is checked for operations, inspections, or maintenance, or in response to alarms. Maintenance
work will include repairs to any equipment, replacement of any parts, preventative maintenance
recommended by the equipment manufacturer, cleaning of treatment equipment, draining/disposal of
condensate, replacement/servicing of GAC or KMN 2000 units, calibration of instruments, and other
non-routine work on the SVE system. In addition, non-routine operations or changes to operating
conditions will be recorded in the log book along with the responsible person’s name, the date, and
the time of the change.

Process information (including flow rates, vacuums, pressures, etc.) will be collected as part of routine
operations and reviewed on a regular basis to monitor system performance and assist in optimizing
VOC capture and vapor treatment. The cause of each system shutdown will be recorded to assist in
troubleshooting and optimizing the system.
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Standard performance monitoring will include flow measurements, pressure/vacuum measurements,
hours of operation, vapor sampling, and COC mass removed from the subsurface. Total air
exchanges will be calculated and compared to typical air exchanges to assess SVE performance.

Vapor samples will be taken at the inlet to the lead vapor treatment unit and at the outlet from the lag
vapor treatment unit (at a minimum) monthly. These samples will be submitted to an independent
laboratory for analysis of the volatile COCs identified in Attachment E to the O&M Plan (Appendix J).
Analytical results will be used to supplement field measurements and to track concentrations of
volatile COCs in the extracted vapors, assess effectiveness of vapor treatment, and monitor
compliance with the air permit.

PID readings for recovered soil gas will be taken simultaneously with collecting samples for laboratory
analysis. In addition, PID readings will be taken more frequently than analytical samples are collected.
The PID readings will be taken at individual SVE wells for adjustment of SVE system flow rates and
vacuums at individual wells. PID readings will also be taken between the lead and lag vapor treatment
units. As monitoring results become available, they will be used to adjust flows from individual wells,
as well as the system as a whole. Vacuum may also be applied to individual wells on a periodic basis
to assess rebound if results indicate asymptotic behavior for removal of VOCs.

The SVE system at SWMU-172/174 will be operated as a conventional SVE system, with all wells that
are in service under vacuum. Due to its unique conditions (shallow water table, horizontal wells), two
different modes of SVE operation were developed for the SVE system at the Building 4-78/79
SWMU/AOC Group:

¢ Mode 1—Standard Operations: all wells under vacuum with low vapor extraction rates
(1.5 SCFM per well, 23 SCFM total);

e Mode 2—-Vent Operations: Some wells under vacuum and some wells used as vent
wells (open to the atmosphere) with higher vapor extraction rates for the wells under
vacuum (up to 6 SCFM per well, 60 SCFM total).

During standard operation, all SVE wells that are in service will be opened to the vacuum side of the
SVE blower. During vent operations, some SVE wells will be isolated from the blower suction and
used as vent wells by opening them to the atmosphere. For vent mode operation, the vent well
manifold valves to the blower will be closed, and the gate valves to the atmosphere will be opened to
allow ambient air into the well (Drawing P-2, Appendix A). For example, to treat the areas between
SVE-15, SVE-14, and SVE-13 beyond the ROI for standard operating mode, SVE-15 would be set as
a vent well so that SVE-14 and SVE-13 would pull ambient air from SVE-15 through the subsurface to
SVE-14 and SVE-13 (Drawings C-4 and C-5, Appendix A). Different arrangements of vent and
vacuum wells under vent mode operation can be used to treat the entire SVE target area at the
Building 4-78/79 SWMU/AOC Group.
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It is expected that the SVE system will operate for 0.5 to 2 years for SWMU-172/174 and for 1 to

2 years for the Building 4-78/79 SWMU/AOC Group. The flow rates presented in this document are
values that have been estimated for startup and design purposes. Actual flow rates will be determined
in the field based on site conditions and operating performance after the SVE systems become
operational.

7.6 SVE COMPLETION CRITERIA

The SVE systems at SWMU-172/174 and the Building 4-78/79 SWMU/AOC Group will be operated
until monitoring results indicate that the systems have achieved the completion criteria described in
this section. It has been found that SVE systems ultimately reach low, asymptotic rates of VOC
removal in recovered soil gas at the end of their useful life. It is also typical to assess the potential for
rebound in soil gas VOCs by temporary shutdown of the SVE system to allow soil gas to re-equilibrate
with affected soil.

If monitoring results for total VOCs in recovered soil gas at either SVE system decline and approach
asymptotic levels as discussed in the USACE guidance document (USACE, 2002), the SVE system
will be temporarily shut down, and VOC concentrations will be evaluated to assess if rebound is
occurring in the concentrations of VOCs in soil vapor. Rebound occurs as additional VOCs
accumulate in soil gas during shutdown. Should rebound occur, VOC recovery rates for the SVE
system would increase substantially upon restart. Assessment of whether rebound is occurring would
be conducted by restarting the SVE system after a suitable shutdown period (30-90 days) and then
monitoring VOC concentrations in untreated soil gas using a PID. Should the rate of mass removal
following system restart after a period of rebound remain a very low percentage (less than 5 percent)
of the peak mass removal rate achieved and soil sampling confirms attainment of soil cleanup levels,
then Boeing may propose that the SVE system be permanently shut down.

Rebound operation will be determined based on two criteria: (1) the cumulative total VOC mass
removal approaches an asymptotic level, and (2) trends in VOC concentration in extracted soil vapor
approach an asymptotic level. Permanent SVE system shutdown will only occur if soil confirmation
samples show that VOCs are below soil cleanup levels. SVE systems will be shut down only if
approved by Ecology.

7.6.1 Rebound Operation Criteria

The SVE system will be temporarily shut down and rebound operations will be initiated if the following
two conditions occur:

e The rate of VOC removal from either SVE system continues at less than 5 percent of
the peak mass removal rate; and
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e Trends in soil gas VOC concentrations measured over a period of at least 30 days
approach an asymptotic slope, as described in USACE guidance manual (USACE,
2002).

Under rebound operations, the SVE system will be temporarily shut down for 30-90 days to allow
VOC concentrations the opportunity to rebound. The SVE system will then be restarted and operated
for at least 30 days. Vapor monitoring (PID readings) will be performed during rebound operations at
system restart, after about 15 days, and after 30 days of rebound operation. VOC measurements will
be considered to indicate a significant rebound in mass removal if the mass removal rate is greater
than 5 percent of the peak mass removal rate measured during operations prior to the temporary
shutdown (i.e., the highest influent soil gas VOC concentration measured, typically observed at initial
startup). If significant rebound is observed, then system operation will continue until the mass removal
rate drops to less than 5 percent of the peak mass removal rate. Once the mass removal rate drops to
less than 5 percent of the peak mass removal rate, the system would then be shut down once again
for 90 days, and rebound operations repeated. The rebound operations cycle will be repeated until the
permanent shutdown criteria described in the next section are met.

7.6.2 Permanent Shutdown Criteria

The SVE systems will be shut down for soil confirmation sampling if the untreated soil gas monitoring
data collected for at least 60 days after completing rebound operations indicate the following criteria
have been achieved:

e A mass removal rate less than 5 percent of the peak mass removal rate for total VOCs;
and

o A mass removal rate less than 5 percent of the peak mass removal rate for VC (if VC is
present in the soil gas).

Following system shutdown, soil confirmation sampling will be performed in accordance with this EDR
and the Compliance Monitoring Plan (Appendix D). The results for confirmation samples will be used
to assess attainment of the soil cleanup levels for volatile soil COCs. After receiving the results from
soil confirmation sampling, Boeing will prepare a technical memorandum documenting the results of
soil sampling and attainment of the soil cleanup levels. The technical memorandum will be submitted
to Ecology with a request for permanent shutdown and decommissioning of the SVE system.

7.6.3 Decommissioning Plan

Each SVE system will be decommissioned and removed from the Facility after Ecology approves the
shutdown and decommissioning request for the SVE system. After receiving decommissioning
approval, the SVE wells will be abandoned in accordance with WAC 173-160, and the aboveground
SVE conveyance piping and manifolds will be removed. Belowground SVE conveyance piping may be
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abandoned in place (ends of piping will be cut below ground, capped, and covered with concrete) or
removed, at Boeing'’s discretion. SVE controls and equipment will be disconnected from power and
removed from the Facility.

7.7 AREA WEST OF BUILDING 4-70

Groundwater contaminated with chlorinated solvents and degradation products were recently
detected in sampling conducted to support Facility construction activities. These results were reported
to Ecology in the Duct Bank West and Southwest Marshalling Yard Additional Investigation Results
(AMEC, 2014). A copy of this report is included as Appendix K. A planned bioremediation and
monitoring program is included in Appendix K. The bioremediation and monitoring program included
in Appendix K will be implemented in conjunction with the other remediation activities described in this
EDR.
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8.0 SCHEDULE AND REPORTING

The projected implementation schedule and reporting requirements for implementation of the CAP are
described in this section. The implementation schedule is based on the estimated duration of work
items, with work commencing when the EDR has been formally approved by Ecology. The reporting
program presented below has been designed to comply with requirements of the Order and MTCA
regulations for implementing cleanup actions (WAC 173-340-400).

8.1 PROJECTED IMPLEMENTATION SCHEDULE

Implementation of the CAP requires installation of two SVE systems, drilling bioremediation injection
wells, and drilling groundwater monitoring wells. Nearly all of this work must be completed within
active portions of the Facility. Therefore, it will be necessary to carefully coordinate the execution of
CAP construction work so that it can be completed safely and without excessive impact to Facility
operations. This coordination may require deviation from the schedule presented below.

The projected CAP implementation schedule is shown in Table 8. The projected schedule
commences when the EDR is approved by Ecology. The estimated duration of the work items listed in
the table is shown in the second column of the table; the estimated total elapsed time for completion
of each work item since approval of the EDR is shown in the third column. Finalizing permits and
contractor bidding are the first tasks to be completed. It has been assumed that two contracts will be
issued: one contract will cover well drilling (vertical SVE wells, bioremediation wells, and monitoring
wells), and the second contract will cover installation of piping, horizontal SVE wells, and equipment
needed for the two SVE systems. The two contractors will be working at the Facility concurrently and
must coordinate work schedules to avoid conflicts. The SVE wells will be drilled after placement of the
vertical well vaults at SWMU-172/174. The drilling contractor will then proceed to drill bioremediation
injection wells and the new groundwater monitoring wells described in the EDR.

As shown on Table 8, bioremediation injections should be completed prior to completing installation of
the SVE systems. It is projected that commissioning and startup of the SVE systems will be
completed within 1 year after Ecology approval of the EDR.

8.2 REPORTING

Reports will be prepared and issued to Ecology to document work performed for compliance with the
Order and to meet MTCA regulatory requirements for the cleanup action. Reports to be prepared to
document implementation of the cleanup action specified in the CAP and reports prepared on a
routine basis to address reporting requirements specified in the Order are described below. Routine
reporting will include progress reporting and reporting results from monitoring the cleanup actions for
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the SWMUs and AOCs addressed by this EDR. Additional reports not addressed in the EDR may be
prepared on an as-needed basis if requested by Ecology or deemed appropriate by Boeing.

8.21 Completion Report

After installation of the SVE systems, bioremediation wells, and groundwater monitoring wells has
been completed, a Completion Report will be prepared to meet the requirements of

WAC 173-340-400(6)(b). This report will document construction of the remedy components described
in this EDR. Record drawings will be included showing actual locations and installation notes for
underground lines and providing specifications for equipment and piping. Well logs will be included for
all wells installed for the Site remedy. Survey reports will be appended to the Completion Report.
Deviations from design drawings and/or specifications will be described in the Completion Report; the
rationale for deviations will also be documented. The report will describe construction techniques as
appropriate and will include results of relevant tests and measurements made during remedy
construction.

The Completion Report will be prepared under oversight of a Professional Engineer licensed in
Washington State. The report will include an opinion by the Professional Engineer as to whether the
cleanup action has been constructed in substantial compliance with the plans and specifications and
related documents included in this EDR. The Professional Engineer’s opinion will be based upon
observations, testing, and inspections.

8.2.2 Progress Reports

Progress reports will be prepared on a bimonthly basis, in accordance with the requirements of the
Order, and submitted to Ecology via email no later than the 30th day following each two-month
reporting period. The progress reports will document work completed and planned for implementing
the cleanup action, and will also include all other information specified in Section VII.B of the Order.
Copies of raw data received during the reporting period, including laboratory analysis reports, field
logs, and chain-of-custody forms, will be included with the progress reports.

It is proposed that bimonthly progress reports be prepared and submitted to Ecology until the remedy
components addressed by this EDR have been constructed and the Completion Report has been
approved or accepted by Ecology. Once the Completion Report has been finalized, the work will
consist primarily of maintaining the enhanced attenuation program, operating and maintaining the
SVE system, and monitoring groundwater quality. At that time, it is proposed that the progress reports
be combined with the quarterly Monitoring Reports described below. This approach is proposed to
streamline the reporting program and to provide progress report information in the context of
discussions of data and performance of the remedy components under implementation. Under this
revised reporting schedule to be implemented only after the Completion Report has been finalized,
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progress reporting would occur four times per year rather than six times per year. Approval will be
requested from Ecology prior to modifying the schedule for reporting.

8.2.3 Monitoring Reports

Monitoring reports will be prepared on a quarterly basis; each report will be submitted to Ecology no
later than 45 days after the end of each calendar quarter. These reports will document results from
groundwater monitoring, operation of the SVE systems, and maintenance of bioremediation systems.
These reports will present groundwater quality data and discuss historical water quality trends, as
appropriate. The quarterly monitoring reports will also assess attainment of the cleanup standard for
each SWMU and AOC, assess the effectiveness of MNA or MA as appropriate, and assess
operations and maintenance issues for the two SVE systems. Raw data and data validation reports
will be appended to the quarterly monitoring reports.

As noted above, it is proposed that progress reporting be combined with quarterly monitoring reports
after Ecology has approved or accepted the Completion Report. If this revised reporting schedule is

approved by Ecology, the quarterly monitoring reports would be expanded to include the information
currently submitted with the progress reports.
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TABLE 1

SUMMARY OF CLEANUP ACTIONS

Boeing Renton Facility
Renton, Washington

ame

SWMU/ AOC

Constituents of Concern

Soil

Groundwater

Cleanup Action

SWMU-168

Methylene chloride

Vinyl chloride

MNA and institutional controls

SWMU-172/174

Chlorinated solvents & degradation
products, benzene, and three metals

Chlorinated solvents & degradation products,
bis(2-ethylhexyl) phthalate, and four metals

SVE, enhanced bioremediation, MA, and
institutional controls

Building 4-78/79
SWMU/AOC Group

PCE, TCE, and degradation products;
carbon disulfide; benzene; and gasoline

TCE & degradation products, benzene, and
gasoline

SVE, enhanced bioremediation, MA, MNA, and
institutional controls

Former Fuel Farm

Benzene, 2-methyl-naphthalene, diesel
fuel, jet fuel

Jet fuel and diesel fuel

MNA and institutional controls

AOC-001 and AOC-002

TCE & degradation products, gasoline

Benzene, chloroform, TCE & degradation
products, and naphthalene

Enhanced bioremediation, MA, and institutional
controls

Enhanced bioremediation, MA, and institutional

AOC-003 TCE PCE, TCE, & degradation compounds controls
Acetone, benzene, ethylbenzene, toluene, Enhanced bioremediation, MA, and institutional
AOC-004 and gasoline Benzene, gasoline, and lead controls

AOC-034/035

TCE degradation products

TCE degradation products

MNA and institutional controls

Enhanced bioremediation, MA, and institutional

AOC-060 none TCE & degradation products controls
Chlorinated & nonchlorinated VOCs,
metals, SVOCs, gasoline, diesel fuel, and |Chlorinated & nonchlorinated VOCs, gasoline, |Enhanced bioremediation, MA, and institutional
AOC-090 motor oil diesel fuel, and motor oil controls
Source area excavation, enhanced bioremediation,
AOC-092 Gasoline and benzene Gasoline and benzene MA, and institutional controls
AOC-093 Gasoline Gasoline MNA and institutional controls

Abbreviations
AOC = area of concern

MA = monitored attenuation
MNA = monitored natural attenuation

PCE = Tetrachloroethene
SVE = soil vapor extraction
SVOCs = semivolatile organic compounds

R:\8888.000 Boeing Renton\194\Tables\Table 1.docx

SWMU = Solid Waste Management Unit
TCE = Trichloroethene
VOCs = volatile organic compounds
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SOIL AND GROUNDWATER CONSTITUENTS OF CONCERN AND CLEANUP LEVELS
Boeing Renton Facility
Renton, Washington

TABLE 2

Soil Groundwater
Cleanup Level'? Cleanup Level'?
Constituent (mg/kg) (ng/L)
SWMU-168
Methylene Chloride 0.024 NA
Vinyl chloride NA 0.11
SWMU-172/174
Benzene 0.009 0.80
1,1-Dichloroethene 0.001 0.057
cis -1,2-Dichloroethene 0.003 0.03
Chloromethane NA 0.5
Methylene chloride 0.024 4.6
Tetrachloroethene 0.01 0.02
Trichloroethene 0.006 0.02
Vinyl chloride 0.004 0.11
Bis(2-ethylhexyl) phthalate NA 1.2
Arsenic NA 1.0
Chromium, total, as Cr(lll) NA 57
Chromium, total, as Cr(VI) NA 10
Copper 36 3.5
Lead NA 1.0
Thallium 0.34 NA
Zinc 39.8 NA
Building 4-78/79 SWMU/AOC Group
Benzene 19 0.80
cis -1,2-Dichloroethene 0.2 0.70
Tetrachloroethene 0.16 NA
Trichloroethene 0.1 0.23
Vinyl chloride 0.1 0.20
Carbon disulfide 11 NA
TPH-Gasoline w/benzene 30 800
Former Fuel Farm SWMU/AOC Group
Benzene 0.012 NA
2-Methylnaphthalene 45.8 NA
TPH-Jet fuel 2,000 500
TPH-diesel 2,000 500
AOC-001/002
Benzene NA 0.80
1,1-Dichloroethene NA 0.057
cis -1,2-Dichloroethene 0.01 0.02
trans -1,2-Dichloroethene NA 24
Chloroform NA 5.7
Trichloroethene 0.02 0.02
Vinyl chloride 0.02 0.05
Naphthalene NA 119
TPH-Gasoline w/benzene 30 NA

AMEC
R:\8888.000 Boeing Renton\194\Tables\Table 2 Page 1 of 3



TABLE 2

amec”

SOIL AND GROUNDWATER CONSTITUENTS OF CONCERN AND CLEANUP LEVELS

Boeing Renton Facility
Renton, Washington

Soil Groundwater
Cleanup Level'? Cleanup Level'?
Constituent (mg/kg) (ng/L)
AOC-003
cis -1,2-Dichloroethene NA 0.78
Tetrachloroethene NA 0.02
Trichloroethene 0.09 0.16
Vinyl chloride NA 0.24
AOC-004
Acetone 3.3 NA
Benzene 9.5 5.0
Ethylbenzene 215 NA
Toluene 19 NA
TPH-Gasoline w/benzene 30 800
Lead NA 1.0
AOC-034/035
cis -1,2-Dichloroethene 0.05 0.7
Vinyl chloride 0.04 0.29
AOC-060
cis- 1,2-Dichloroethene NA 0.08
Trichloroethene NA 0.02
Vinyl chloride NA 0.26
AOC-090
Acetone NA 300
Benzene 0.7 0.8
Toluene 19 75
1,1-Dichloroethene 0.001 0.057
cis -1,2-Dichloroethene 0.006 2.4
trans -1,2-Dichloroethene NA 53.9
Carbon tetrachloride 0.008 0.23
Chloroform 0.079 2.0
1,1,2-Trichloroethane 0.01 0.20
1,1,2,2-Tetrachloroethane NA 0.17
Methylene chloride 0.027 2.0
Tetrachloroethene 0.03 0.05
Trichloroethene 0.01 0.08
Vinyl chloride 0.006 0.13
2-Methylnaphthalene 45.8 NA
Isophorone 0.1 NA
Phenanthrene 0.009 NA
TPH-Gasoline w/benzene 30 800
TPH-Diesel 2,000 500
TPH-Motor oil 2,000 500
Antimony 5.06 NA
Arsenic 7 NA
Cadmium 1 NA
Chromium(lll) 1,140 NA
Chromium(VI) 3.84 NA
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Boeing Renton Facility
Renton, Washington
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SOIL AND GROUNDWATER CONSTITUENTS OF CONCERN AND CLEANUP LEVELS

Soil Groundwater
Cleanup Level'? Cleanup Level'?
Constituent (mg/kg) (ng/L)

AOC-090 (continued)

Copper 36 NA

Mercury 0.013 NA

Selenium 0.52 NA

Silver 13.6 NA
AOC-092

Benzene 0.15 5.0

TPH-Gasoline w/benzene 30 800
AOC-093

TPH-Gasoline w/o benzene 100 1,000

Notes

1. Cleanup level specified in the final CAP (AMEC, 2012).

2. An entry of NA indicates that the CAP did not specify a cleanup level for that constituent
in that medium and that constituent is not a COC for that medium. For example, an entry of NA
for selenium under groundwater indicates that selenium is not a COC in groundwater.

Abbreviations

Mg/L = micrograms per liter
AOC = area of concern

CAP = cleanup action plan
COC = constituent of concern
mg/kg = milligrams per kilogram

SWMU = solid waste management unit
TPH = total petroleum hydrocarbons
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GEOCHEMICAL INDICATORS FOR MAJOR CLASSES OF CONSTITUENTS OF CONCERN
Boeing Renton Facility
Renton, Washington

Type of SWMU/AOC Typical COCs

Primary Geochemical Indicators

Secondary Geochemical Indicators 2

Fuel-Related TPH-G, TPH-D, TPH-Jet Fuel, benzene,

toluene, ethylbenzene, and xylenes

Dissolved oxygen, oxidation/reduction

Sulfate, nitrate, ferrous soluble iron, soluble
manganese, methane, and total alkalinity

Hydrocarbon Sites

potential, pH, specific conductance,
temperature and TOC

Sulfate, nitrate, ferrous soluble iron, soluble
manganese, methane, ethane, ethene, and
total alkalinity

Chlorinated Solvent-

Related Sites PCE, TCE, cis-1,2-DCE, VC

Notes

1. All primary geochemical indicators except TOC are monitored in the field during sampling. TOC is analyzed in the laboratory following methods specified in
AMEC, 2012, Quality Assurance Project Plan , Boeing Renton Facility, Renton, Washington: Prepared for the Boeing Company, February 2012.

The Primary Geochemical indicators differ slightly depending on whether the site is a fuel-related site or a solvent-related site.
At a fuel related site, TOC is not necessary; at a solvent-related site, TOC is a measure of how much electron donor remains present.

2. All secondary geochemical indicators except ferrous iron are measured in the laboratory following methods specified in AMEC, 2012, Quality Assurance Project Plan,
Boeing Renton Facility, Renton, Washington: Prepared for the Boeing Company, February 2012. Ferrous iron is monitored in the field during sampling.
The Secondary Geochemical indcators differ slightly depending on whether the site is a fuel-related site or a solvent-related site.

At a fuel related site, ethene, ethane, and TOC are not necessary; at a solvent-related site, ethene, ethane, and TOC are needed.

Ethene and ethane are by-products of anaerobic biodegradation, and TOC is a measure of how much electron donor remains present.

Secondary geochemical indicators will be evaluated at selected monitoring wells at each location where analysis is deemed necessary. Secondary
geochemical parameters will not typically be analyzed in wells were COCs are not detected.

Abbreviations

AOC = Area of Concern

COC = constituent of concern
cis-1,2-DCE = cis -1,2 dichloroethene
PCE = tetrachloroethene

QAPP = Quality Assurance Project Plan.
SWMU = Solid Waste Management Unit
TCE = trichloroethene

TOC = total organic carbon

TPH = total petroleum hydrocarbons
VC = vinyl chloride

AMEC
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TABLE 4

BIOREMEDIATION INJECTION DETAILS
Boeing Renton Facility
Renton, Washington

ame

Bioremediation Injection
Wells Projected Injection
Area New Existing Amendment'? Amount per Well Total Dose * Schedule®
Electron Donor Sites
SWMU-172 & 174 14 - LactOil 1,000 gallons 14,000 gallons Four injection events over a
2-year period
Building 4-78/79 16 - LactOil 1,500 gallons 24,000 gallons Four injection events over a
2-year period
A ded, based
AOC-001 & 002 - 5 LactOil 1,500 gallons 7,500 gallons S needed, basedon
monitoring
AOC-003 4 - LactOil 1,500 gallons 6,000 gallons ;2::)‘; events, over a 3-year
Future injection events will
[AOC-060 -- 2 LactOill 1,500 gallons 3,000 gallons be based on monitoring
results.
- 10 LactOil 200 gallons 2,000 gallons As ”fe(_’eds‘ based on
monitoring
AOC-090°
A ded, based
-- 3 Sugar 750 gallons 2,250 gallons S n.ee .e M ased.on
monitoring
Terminal Electron Acceptor Sites
AOC-004° 2 _ ORC-A, PermeOx 37{5 Ib3/8me|ndmle?t * 7t5 Ib GA(;nenIdmelzntt. T as needed, based on
; Plus, or Equivalent water (30 gal. solution) | water (60 gal. solution) monitoring results.
125 gallons flush water | 250 gallons flush water
AOC-092 Mixed Ll;fgﬁvam” PermeOx Plus N/A 500 pounds Remediation complete
Total Number of Wells 36 20
Notes

1. Electron donor amendments may include equivalent or alternate electron donor materials, such as emulsified vegetable oil (EVO), sodium lactate, or sugar mixtures. The
dose for alternate or equivalent amendments will be modified from the tabulated values as appropriate for the amendment used. In addition, nutrients (such as nitrogen,
phosphorous, yeast extracts, Vitamin B12) or water conditioning additives (pH buffers such as sodium bicarbonate, etc) may be added to enhance biodegradation depending
on initial injection results.
2. For amendments for electron donor sites, LactOil is added as a mixture of 4 parts water to 1 part LactOil. Sugar is added as a 15% sugar solution by weight.
3. The dose is consistent with dosing proposed in the Work Plan for Continued Interim Actions at Boeing Renton Facility, Substrate Injections to Promote Enhanced Reductive
Dechlorination (CALIBRE, 2013).
4. Future injections will be based on monitored attenuation results. Actual injection schedules may be different and may extend over a longer period.
5. Per the CALIBRE Work Plan (CALIBRE, 2013) with the addition of eight additional potential injection well locations. Total dose for lactate amount may be applied

to two wells as discussed in Work Plan or to any number of the existing injection wells to meet the total dose.
6. A total mass of 75 pounds of ORC-A or equivalent will be diluted in water to a 15% solution by weight, for a total amendment solution volume of about 60

gallons. Half of this solution (30 gallons) will be pumped into each injection well and then each well will be flushed with approximately 125 gallons of water,

for a total injection volume of approximately 310 gallons. The dose is consistent with dosing proposed in the AOC-092 Source Area Excavation Work Plan

(AMEC 2013b).

R:\8888.000 Boeing Renton\194\Tables\Table 4_Revised
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TABLE 5

SVE PORE VELOCITY AND AIR EXCHANGE ESTIMATES
Boeing Renton Facility
Renton, Washington

Estimated ROI'
(Standard) / Minimum Target Minimum
Estimated Distance Effective Soil Minimum Vadose [Cross Sectional Area| Well Flow | Minimum Vadose Zone | USACE Recommended
Well Description (Modified) Porosity Zone per well Rate Pore Gas Velocity2 Pore Gas Velocity3
(Type of operation) (feet) (%) (feet bgs) (square feet) (SCFM) (feet per day) (feet per day)

High Water Table Conditions (winter)

SWMU-172/174 SVE well (Standard) 40 20 7 452 10 32 3-30

Building 4-78/79 area well (Standard) 20 20 2 75 1.5 29 3-30

Building 4-78/79 area well (Vent Mode) 90 20 2 277 6 31 3-30

Low Water Table Condition (summer)

SWMU-172/174 SVE well (Standard) 40 20 9 553 10 26 3-30

Building 4-78/79 area well (Standard) 20 20 4 126 1.5 17 3-30

Building 4-78/79 area well (Vent Mode) 90 20 4 503 6 17 3-30

Minimum
Expected Minimum | Expected Maximum System Flow Estimated Number of Soil Gas Exchanges4
Operation Operation Total Target Area Target Volume Rate Expected Minimum Expected Maximum USACE Recommended
Site (years) (years) (square feet) (cubic feet) (SCFM) Operation Time Operation Time Soil Gas Exchanges

High Water Table Conditions (winter)

SWMU-172/174 System 1 2 14,400 20,200 30 700 1,400 1,000-1,500
Building 4-78/79 area system (Standard) 1 2 18,840 7,500 23 1,400 2,800 1,000-1,500
Building 4-78/79 area system (Vent Mode) 0.25 0.5 21,700 8,700 60 800 1,600 1,000-1,500
Low Water Table Condition (summer)

SWMU-172/174 System 1 2 14,400 25,900 30 500 1,100 1,000-1,500
Building 4-78/79 area system (Standard) 1 2 18,840 15,100 23 700 1,400 1,000-1,500
Building 4-78/79 area system (Vent Mode) 0.5 1 21,700 17,360 60 800 1,600 1,000-1,500

Notes

1. Estimated ROI for SWMU-172/174 is an expected minimum based on operations of SVE systems under similar subsurface conditions and flow rates.

Estimated ROI for Building 4-78/79 area well (Standard) is based on standard horizontal well operations at a maximum of 5 SCFM per well, which will prevent excessive upwelling, based on modelling presented in Appendix H.
Estimated ROI for Building 4-78/79 area well (Modified) is based on using five horizontal wells as vent wells, assuming very low pavement permeability (1%), and allowing for higher flow rates for this mode of operation.
2. Pore gas velocity calculation assumes that the pavement is 90% impermeable.

3. From USACE, 2002.

4. Air exchange calculation assumes a 90% operating factor.

Abbreviations

bgs = below ground surface

ROI = Radius of Influence

SCFM = standard cubic feet per minute
SVE = soil vapor extraction

SWMU = Solid Waste Management Unit
USACE = U.S. Army Corps of Engineers.
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Table 6

ESTIMATED SVE SYSTEM VOC EMISSIONS FOR SWMU-172/174
Boeing Renton Facility
Renton, Washington

Annual SVE Annual SVE
Recovery and Recovery and
Emissions Emissions
Constituent (pounds/year)" Constituent (pounds/year)’'
Hazardous Air Pollutants? Nonhazardous Air Pollutants
Benzene 0.781 Acetone 0.376
Carbon disulfide 0.023 Bis(2-ethylhexyl) phthalate 3.275
Chloroform 0.009 1,2-Dichloroethene (total) 1.605
1,1-Dichloroethane 0.011 Methyl ethyl ketone 0.071
1,1-Dichloroethene 0.025 Trimethylbenzene 1.446
Ethylbenzene 0.482 Butylbenzene 0.062
Methyl chloride 0.0003 Propylbenzene 0.289
Methylene chloride 0.252 sec-Butylbenzene 0.038
Styrene 0.0095 4-lsopropyltoluene 0.075
Tetrachloroethene 32.314 Isopropylbenzene 0.182
Toluene 2.056 1,1,2-Trichloro-1,2,2-trifluorethane 0.011
1,1,1-Trichloroethane 0.028 TOTAL 7.4
Trichloroethene 4.386
\inyl chloride 0.042 Total Emissions
Xylenes 2.134 Total, HAPs 42.6
Total, Non-HAPs 7.4
TOTAL 42.6 TOTAL 50.0
Notes
1. Estimated SVW recovery assumes 100% recovery of total mass of each constituent present in soil and/or
groundwater. Each tabulated constituent was detected in at least one soil of groundwater sampl.
2. Hazardous air polluntants (HAPs) are as defined in 40 CFR 63 Subpart GGGGG.
AMEC
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Table 7

ESTIMATED SVE SYSTEM VOC EMISSIONS
FOR BUILDING 4-78/79 SWMU/AOC GROUP

Boeing Renton Facility
Renton, Washington

Annual SVE Annual SVE
Recovery and Recovery and
Emissions Emissions
Constituent (poundslyear)1 Constituent (pounds/year)1
Hazardous Air Pollutants? Nonhazardous Air Pollutants
Benzene 0.2 Acetone 0.3
Carbon disulfide 0.046 Octane 14.8
Chlorobenzene 0.009 Pentane 3.8
1,1-Dichloroethane 0.1 1,2-Dichloroethene (total) 2.3
1,1-Dichloroethene 0.002 Methyl ethyl ketone 0.1
Ethylbenzene 3.9 Trimethylbenzene 49.0
Methyl chloride 0.003 Butylbenzene 3.0
Methylene chloride 0.003 Decane 13.3
Naphthalene 16.2 Dodecane 30.0
Acetonitrile 0.002 Propylbenzene 2.4
Hexane 3.9 sec-Butylbenzene 0.0069
Vinyl acetate 0.02 4-lsopropyltoluene 0.0078
Styrene 0.01 Isopropylbenzene 0.92
Tetrachloroethene 0.1 1,1,2-Trichloro-1,2,2-trifluorethane 0.054
Toluene 0.5 TOTAL 120.0
1,1,1-Trichloroethane 0.1
1,1,2-Trichloroethane 0.001
Trichloroethene 7.8 Total Emissions
\inyl chloride 0.6 Total, HAPs 46.9
Xylenes 13.3 Total, Non-HAPs 120.0|
TOTAL 46.9 TOTAL 166.9)|
Notes
1. Estimated SVW recovery assumes 100% recovery of total mass of each constituent present in soil and/or
groundwater. Each tabulated constituent was detected in at least one soil of groundwater sampl.
2. Hazardous air polluntants (HAPs) are as defined in 40 CFR 63 Subpart GGGGG.
AMEC
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TABLE 8

amec”

FINAL REMEDY IMPLEMENTATION SCHEDULE

Boeing Renton Facility
Renton, Washington

Elapsed
Duration Time?
Work Item’ (weeks) (weeks)
1. Ecology approval of Final EDR 0 0
2. Finalize permits, prepare bid packages, & receive contractor bids 16 16
3. Award contracts 4 20
4. Construct SVE systems, SWMU-172/174 & Bldg. 4-78/79
4a. SVE well drilling 4 24
4b. Construct/Install SVE trailers, piping, & manifolds 20 44
5. Commission & commence SVE operations 4 48
6. Install bioremediation wells
6a. AOC-001/002 4 28
6b. AOC-003 0.5 28.5
6¢c. AOC-004 0.5 29
6d. Building 4-78/79 SWMU/AOC Group 5 34
6e. SWMU-172/174 1 35
7. Initial bioremediation injections 6 41
8. Install new monitoring wells 6 41
9. Commence groundwater monitoring & bioremediation maintenance 0 41
10. Prepare draft Completion Report for submittal to Ecology 8 56
Notes
1. Work ltems 4b and ltems 6, 7, 8, & 9 will be performed concurrently.
2. Elapsed time is the total time from EDR approval to completion of the work item.
Abbreviations
AOC = area of concern
EDR = engineering design report
SVE = soil vapor extraction
SWMU = solid waste management unit
AMEC
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Plot Date: 10/08/13 - 5:56pm, Plotted by: adam.stenberg
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POSSIBLE. LINER WILL COVER ENTIRE WIDTH OF TRENCH IF
1. THE PAVEMENT THICKNESS SHALL MATCH THE EXISTING PAVEMENT THICKNESS, BUT NO LESS THAN 6 INCHES THICK. SVE WELL IS LAID WITH OTHER PIPES.
2. ALL PAVEMENTS MATERIAL AND PLACEMENT SHALL BE IN ACCORDANCE WITH THE REQUIREMENTS OF WSDOT 4. HDPE LINER TO BE LAID OVER BENTONITE/CEMENT GROUT
STANDARD SPECIFICATIONS 2012 (M 41-10). WHILE STILL WET TO ENSURE A GOOD SEAL. BUILDING 4-78/79 SWMU/AOC GROUP
3. ASPHALT PAVEMENT SHALL CONSIST OF 4 INCHES OF CLASS E BASE COURSE AND 2 INCHES OF CLASS B WEARING .
COURSE. TACK COAT SHALL BE APPLIED BETWEEN LAYERS AND ALONG THE JOINTS WITH THE EXISTING PAVEMENT. 5. SV'?I’_‘f_Eé\g /IE?XEFE'EEA%E?%; SémlflliEB\I/Evﬁj/%Eé\év'Ella%wcﬁND HORIZONTAL SVE WELL, PETAlLS
Boeing Renton Facility
4.  CONCRETE PAVEMENT SHALL HAVE A 28-DAY STRENGTH OF AT LEAST 3,500 PSI AND HAVE 7% AIR ENTRAINMENT. (INCLUDING OTHER PIPES IF PRESENT). Rent Washingt
COLLECT SAMPLE CYLINDERS AND BREAK EVERY 7 DAYS. PROVIDE THE TEST RESULTS TO THE ENGINEER. enton, Vvashington
5. INSTALL DOWELS EVERY 4 FEET ALONG ALL THE JOINTS WITH THE NEW AND EXISTING CONCRETE PAVEMENT. TS Ba To0aT T Proai N 5558
y: ate: roject No.
6. CONCRETE SHALL BE PLACED IN 20-FOOT PANELS, SUCH THAT THERE IS A COLD JOINT EVERY 20 FEET. INSTALL ”ﬂm
EXPANSION MATERIAL BETWEEN JOINTS. { DRAWING C-6
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Plot Date: 10/08/13 - 5:07pm, Plotted by: adam.stenberg

TRACEWIRE

—~——5"TO 20" -—

— ASPHALT/CONCRETE
(TO MATCH EXISTING)

———— 5/8" FILL

VARIES |

FoTT—— NATIVE FILL OR

e o O O’OOjD CLEAN SAND?.
\\\/(\\/(\\/(\\/(\\/( T NATME FILL
1" MIN—=— |=— 1" MIN
PIPING TRENCH SECTION m
DETAIL A NOTES e w

1.

OTHER PIPES.
SCH 40 PVC
ABOVE GROUND PIPE
TO SVE SKID
X
™~— SCH 80 PVC
SVE MANIFOLD #1
20" MIN.
(SEE NOTE T0)™ | [~

PIPING IS SPACED A MINIMUM OF 2" APART FROM EACH OTHER AND

SIDEWALL.

. CROSS SECTION WIDTH TO VARY.

GREATER THAN 1/2".

. ALL JOINTS TO BE SEALED.

. PIPING BEDDING ACCEPTABLE FOR BACKFILL IF FREE OF ROCKS

. AN EXTRA 1 INCH SDR 11 HDPE PIPE WILL BE LAID IN THE TRENCHING,

FOR POSSIBLE FUTURE USE AS AN AIR SPARGE LINE. THIS LINE
SHOULD BE LAID ON THE OUTSIDE EDGE OF THE TRENCH AND ONLY 1"
MINIMUM CLEARANCE IS REQUIRED FROM SIDEWALLS AND 1" FROM

BUILDING 4-79 (NTS)

8" MIN.
(SEE NOTE 10)
8" MIN.
—*(SEE NOTE 10)

i !

5" MIN.
(SEE NOTE 10)

9" MIN.
~*(SEE NOTE 10)

/ TRENCH OUTLINE

SCH 80 PVC
SVE MANIFOLD #2

18"tAIN.

(SEENOTE 10)

= 9" MIN. SEE NOTE 2
—*(SEE NOTE 10) /

6" MIN.

(SEE NOTE 10’

11" MIN.
(SEE NOTE O]

15" MIN.
(SEE NOTE T0)™

17" MIN.

(SEE NOTE 0) ™

/ SEE NOTE 2

-1

I SVE-14

5" MIN.
(SEE N;)TE 10)

—-—

\
| | |
1 |
‘ ‘ $ SVE-04 ﬂ ! \ $
X X X X HeH | — -
| | | | | H | |
| | | | | | || | H | |
| N " L I 10 |
Lo SVE-03 ? % Losbbr———— - bEL
| %E K 17" MIN.
0oEs ? 11" MIN. 20" MIN. (SEE NOTE 10) T MIN,
2] (SEE NOTE 10) (SEE NOTE 10) (SEE NOTE 10)
17" MIN. 5" MIN (SE:z4rtlng’\|lz' 10)
(SEENOTE10) (sEE NOTE 10)
6" MIN. 6" MIN.
LEGEND - ~*—SEE NOTE 10) ~<SEE NOTE 10)
—— 1"@PIPE = | ol
<l | <@
——— 2"@PIPE g j: j;%
R 37
— 3" PIPE

I SVE PIPE MANIFOLD

memmmw  CEMENT/BENTONITE FLOW BARRIER

| SVE-10 HH+—=

@Bﬂflﬂn

-

'

SVE-09

SVE-13

| —

5" MIN.

f-—

(SEE NOTE 10)

6" MIN.
(SEE NOTE 10)

SCH 40 PVC

ABOVE GROUND PIPE SLOPED TO SVE WELL
PIPING WILL BE SUPPORTED BY UNISTRUT
MOUNTED TO THE FACE OF THE BUILDING.

BUILDING 4-78 (NTS)

6" MIN.
—*(SEE NOTE 10)

5" MIN.

SCH 80 PVC
SVE MANIFOLD #3

GENERAL NOTES

1. PIPING WILL BE SUPPORTED BY UNISTRUT (AT MINIMUM EVERY 4 FEET)
MOUNTED TO THE FACE OF THE BUILDING. PRIOR TO MOUNTING, DRILLING

LOCATIONS MUST BE SURVEYED FOR LEAD AND ASBESTOS.

2. SVE-05 AND SVE-06 TO BE PLACED 2" DEEPER THAN 3" PIPE IN ORDER TO
PASS UNDER 3" PIPE TO MANIFOLD 3. PIPING WILL BE LAID FROM MANIFOLD 2

TO SVE-05 AND SVE-06 TO DRAIN CONDENSATE BACK TO THE WELLS.

3. PIPING SHALL BE LAID LEVEL OR SLOPED UNIFORMLY TO DRAIN BACK TO SVE
WELLS OR TOWARD MANIFOLD. NO LOW SPOTS IN MIDDLE OF PIPE RUNS.

4. CEMENT / BENTONITE GROUT SHALL BE 5% BENTONITE BY WEIGHT.

5. CEMENT/BENTONITE GROUT BARRIER PLACEMENT WILL BE EVALUATED
DURING CONSTRUCTION. PLACEMENT MAY BE ADJUSTED OR ADDITIONAL
BARRIERS WILL BE ADDED DURING INSTALLATION TO PREVENT AIR FLOW

THROUGH BACKFILL.

6. ALL PIPING IN MANIFOLDS SHALL BE SCH 80 PVC.

7. ALL UNDERGROUND PIPING SHALL BE SDR 11 HDPE.

8. ALL ABOVE GROUND PIPING BETWEEN MANIFOLDS AND WELLS SHALL BE

SCH 40 PVC.

9. SPARE 1-INCH SDR-11 HDPE LINE TO BE PLACED IN TRENCH AS SHOWN AND

SEALED AT EACH END

10.MINIMUM WIDTH FOR TRENCHING THROUGH CONCRETE PAVEMENT IS

24 INCHES. IF TRENCHING THROUGH ASPHALT, MINIMUM WIDTH IS AS NOTED.

BUILDING 4-78/79

Boeing Renton Facility
Renton, Washington

SOIL VAPOR EXTRACTION SYSTEM
TRENCHING SCHEMATIC AND TRENCH DETAILS

By: APS | Date:  10/08/13

Project No.

8888

amec®

DRAWING (.7




Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: SWMU-172 and 174_WorkPlanDesign_031814.dwg

Plot Date: 03/18/14 - 10:55am, Plotted by: mike.stenberg

H-RATED TRAFFIC MONUMENT H-RATED TRAFFIC MONUMENT H-RATED TRAFFIC MONUMENT H—RATED TRAFFIC MONUMENT

(MIN. 12" DIAMETER) (MIN. 12" DIAMETER) (MIN. 12" DIAMETER) (MIN. 12" DIAVETER)
COMPRESSION CAP COMPRESSION CAP COMPRESSION CAP COMPRESSION CAP
i ~2 ’ /
GROUND SURFACE _ GROUND SURFACE ] GROUND SURFACE : ] GROUND SURFACE
2' MIN ( 2 MIN 2 MIN 2 MIN
APPROX. & READY MIX CONCRETE VARES 2.5°10°3 7 READY MIX CONCRETE READY MIX CONCRETE READY MIX CONCRETE
(HIGH STRENGTH) (HIGH STRENGTH) (HIGH STRENGTH) (HIGH STRENGTH)
™~ HYDRATED MEDIUM ™~ HYDRATED MEDIUM
BENTONITE CHIPS BENTONITE CHIPS
1 A ™ HYDRATED MEDIUM ™ HYORATED MEDIUN
i | ~ BENTONITE CHIPS e BENTONITE CHIPS
, VAREES 1° TO 2 APPROX. & S
2” DIA. SCH 40 PVC %
2" DIA. SCH 40 PVC ( 2" DIA. SCH 40 PVC
: ; 40" ™~ 8/12 COLORADO
£-0 ;
[~~~ 8/12 COLORADO SILICA SAND PREPACK
SC VEE WRE SCREEN PVC VEE WIRE SCREEN 2-0" 20"
WITH 0.030-INCH SLOTS ] MITH D-S0=INGH 50T - '
8/12 COLORADO
SILICA SAND PREPACK
-0
VARIES
5 10 10°
PVC VEE WIRE SCREEN T~ 8/12 COLORADO
WITH 0.030—INCH SLOTS SILICA SAND PREPACK
PVC VEE WIRE SCREEN
WITH 0.030—INCH SLOTS
AOC-003 AOC-004 SWMU 172/174 BUILDING 4-78/79 SWMU/AOC GROUP
1 TYPICAL INJECTION WELL DETAIL 2 TYPICAL INJECTION WELL DETAIL 3 TYPICAL INJECTION WELL DETAIL 4 TYPICAL INJECTION WELL DETAIL
(TOTAL DEPTH 10') NOT TO SCALE (TOTAL DEPTH 7.5' TO 9) NOT TO SCALE (TOTAL DEPTH 14') NOT TO SCALE (TOTAL DEPTH 10' TO 20') NOT TO SCALE

BIOREMEDIATION INJECTION WELL DETAILS
NOTE Boeing Renton Facility

1. WELL DESIGN BASED ON SOIL LITHOLOGY FROM Renton, Washington
NEARBY WELL LOGS AND THE CROSS SECTIONS

PROVIDED IN THE REMEDIAL INVESTIGATION

REPORT. DEPTH OF SCREENS WILL BE ADJUSTED By: APS | Date: 03/18/14 Project No. 8888

SRR o o BOEING amed® e C.5
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Drawing Path: S:\888:
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LOCATION MAP
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-‘ /\5‘—-04 PP420 €5 PUSH-PROBE SAMPLE LOCATION

APPROXIMATE LEASE BOUNDARY-
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o1 @ oo S-204 ® ABANDONED AIR SPARGING WELL
~_ AS-210 @ PP212 > PPA0T AS-204
BV112m ABANDONED BIOVENTING WELL

103Rp218

d'A S

- S
o / PP402,”
\RP216 |,
\JZ N
£S-2/ 1

PP413 —— — —— ABANDONED LINES

FENCE
TPH-JET SOIL AND GROUNDWATER SOURCE AREAS
AS IDENTIFIED IN THE 1999 REMEDIAL INVESTIGATION.
CONCENTRATIONS AND BOUNDARIES MAY NO LONGER
BE REPRESENTATIVE OF CURRENT CONDITIONS.

HANGAR PP414

/

2655 /
// ,

|
8-206
/
- A/ N
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K

1078 Ppg01 NEW SHALLOW MONITORING WELL
/|

) { / 4 N CONDITIONAL POINT OF COMPLIANCE
PP426 PP419 & GW102S
I / 4 /L A HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK
/ /
PP411
/ / @ NOTES
) 3-209 / APPROXIMATE 1. BASEMAP COMPILED BY DUANE HARTMAN &

BV107 PPA17 TANK CLOSURE ASSOCIATES, INC., DECEMBER 1994.
EXCAVATION LIMITS 2. PUSH-PROBE LOCATIONS FROM FINAL REMEDIAL
(WESTON, 1994) INVESTIGATION REPORT (WESTON, 2001).

PP418 (FORMER URE-36) 3. PIPING LOCATIONS APPROXIMATE.
AQC-047 AOC-048 ZaS 4. 'S'DESIGNATION INDICATES WELL SCREENED

(FORMER URE-34) (FORMER URE-35 LESS THAN 18 FEET IN DEPTH.

PP412 U
PP426 'T' DESIGNATION INDICATES WELL SCREENED
GREATER THAN 20 FEET IN DEPTH.
P432

@ FORMER FUEL FARM
CLEANUP ACTION LAYOUT

Boeing Renton Facility

7 Renton, Washington

B”ﬂ” 9__ 20 40 By: APS | Date:  10/08/13 | Project No. 8888
@ APPROXIMATE SCALE IN FEET amed% DRAWING (C-9




Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-001-002_ProposedCleanupAction_092413.dwg
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FACILITY MAP

P116 A 1
@ D

PP133

\wGS
@ GW194S

CONDITIONAL POC
FOR AOC-001/AOC-002
60' FROM SHORELINE

LEGEND

PP135 PP0O11 @ PUSH-PROBE SAMPLE LOCATION

—— — — — APPROXIMATE PROPERTY LINE

A A APPROXIMATE NOVEMBER 2005
( \ EXCAVATION AREA, SHOWING EXISTING
\\/\\ REMEDIATION PORTS AND LINES.

S

PP134
BIOREMEDIATION KEY
GW215S @ EXISTING ELECTRON DONOR INJECTION WELL

@PP094
@D D | . =
® . —= \ﬁ\ \\\é\\\

IPR1 @ EXISTING INJECTION PIPE RISER

COMPLIANCE MONITORING NETWORK
GWO050S Q EXISTING MONITORING WELL

@ PP090 _ s PP065

>

NEW SHALLOW MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NOTES

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM
NORTH ZONE NAD83 (91)
VERTICAL DATUM:
NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

| Gw227
<

BUILDING 4-20

SOUARCE AREA]
PP145

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. 'S'DESIGNATION INDICATES WELL SCREENED
LESS THAN 24 FEET IN DEPTH.
'D' DESIGNATION INDICATES WELL SCREENED
GREATER THAN 24 FEET IN DEPTH.

AOC-001, AOC-002 and AOC-093
CLEANUP ACTION LAYOUT
Boeing Renton Facility
Renton, Washington

im
APPROXIMATE SCALE IN FEET @D pp144

By: APS | Date:  10/08/13 | Project No. 8888

DUE TO SPACE CONSTRAINTS, SOME PUSH PROBE EIvEIN = 0 40 80
LOCATIONS ARE SHOWN ONLY ON THE INSET MAP.

APPROXIMATE SCALE IN FEET ameé? DRAWING C-10




Plot Date: 10/10/13 - 4:33pm, Plotted by: adam.stenberg

AOC-003
LOCATION MAP

PP095
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5 B

BUILDING 4-81

g»,—-x'
BOEING RENTON
FACILITY MAP

ILDING 4-20

BU
ADDITIO

(R

LEGEND
PP016 €0 PUSH-PROBE SAMPLE LOCATION
BIOREMEDIATION KEY
B003-01 @ NEW BIOREMEDIATION INJECTION WELL
COMPLIANCE MONITORING NETWORK
GW1888$ EXISTING MONITORING WELL

BUILDING 4-20

NEW SHALLOW MONITORING WELL

GW248| @ NEW INTERMEDIATE MONITORING WELL

NOTES s
1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM
NORTH ZONE NAD83 (91)
VERTICAL DATUM:

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

AOC-003
CLEANUP ACTION LAYOUT
Boeing Renton Facility
Renton, Washington

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. PUSH PROBE LOCATIONS FROM FINAL REMEDIAL
INVESTIGATION REPORT (WESTON, 2001)

4. 'S' DESIGNATION INDICATES WELL SCREENED \‘

. APS | Date:  10/10/13 Project No. 8888

LESS THAN 10 FEET IN DEPTH.
"" DESIGNATION INDICATES WELL SCREENED EIvEINSS !
GREATER THAN 10 FEET IN DEPTH APPROXIMATE SCALE IN FEET ame DRAWING C-11
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Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-004_ProposedCleanupAction_063014.dwg

Plot Date: 06/30/14 - 3:35pm, Plotted by: adam.stenberg
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BUILDING 4-04

BUILDING 4-21

FACILITY MAP

LEGEND
PP190 €5 PUSH-PROBE SAMPLE LOCATION

[ ] FORMER UST LOCATION

AOC-004
(FORMER URE-04)

/7| APPROXIMATE STRUCTURAL SUPPORT LOCATION
BIOREMEDIATION KEY
B004-01 ® NEW BIOREMEDIATION INJECTION WELL
COMPLIANCE MONITORING NETWORK
GW174S @ EXISTING MONITORING WELL

\ "\"""APPROXI MATE

\ \OF ST IR
\ \/RU?TU

\ \
\
\

NEW SHALLOW MONITORING WELL
CONDITIONAL POINT OF COMPLIANCE

NOTES

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NORTH ZONE NAD83 (91)
VERTICAL DATUM:

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929) AOC-004

CLEANUP ACTION LAYOUT
Boeing Renton Facility
Renton, Washington

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. PUSH PROBE LOCATIONS FROM FINAL REMEDIAL

INVESTIGATION REPORT (WESTON, 2001) By APS [ Date06/30/14 Project No 5888

0 10 20
4. 'S' DESIGNATION INDICATES WELL SCREENED ”ﬂm (==’ |
LESS THAN 10 FEET IN DEPTH. APPROXIMATE SCALE IN FEET ame . DRAWING (C-12
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Plot Date: 10/08/13 - 5:54pm, Plotted by: adam.stenberg

LAKE WASHINGTON

AOC-034 and AOC-035
LOCATION MAP

7

\
\
\‘\
IS

BOEING RENTON
FACILITY MAP

\ LEGEND

: 12/14/2006 PUSH-PROBE SOIL AND
- / GROUNDWATER SAMPLE LOCATION
CEDAR RIVER \, 77/ L \

¢ HISTORICAL PUSH-PROBE
TRAIL PARK SAMPLE LOCATION

| 1 LIMITS OF PREVIOUS EXCAVATION

\ | ”| FORMER UST LOCATION
BUILDING \
4-41

FENCE

COMPLIANCE MONITORING NETWORK

GW218S@  EXISTING MONITORING WELL

GWO006S
4

NEW SHALLOW MONITORING WELL
CONDITIONAL

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK
PILINGS

NOTES

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM
NORTH ZONE NAD83 (91)
VERTICAL DATUM:

\ NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)
AOC-035 \

2. BASEMAP COMPILED BY DUANE HARTMAN &
(FORMER URE-08)

ASSOCIATES, INC., DECEMBER 1994

AOC-034 3. 'S' DESIGNATION INDICATES WELL SCREENED
) LESS THAN 24 FEET IN DEPTH.

(FORMER URE-07) 'D' DESIGNATION INDICATES WELL SCREENED

(FORMER URE-07)

= “ T GREATER THAN 24 FEET IN DEPTH.
.

AOC-034 and AOC-035
CLEANUP ACTION LAYOUT
Boeing Renton Facility
Renton, Washington

7 [/ / \\\ \‘\ ™ S

]

25 50 By: APS | Date:  10/08/13 | Project No. 8888
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Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-060_ProposedCleanupAction_092413.dwg

Plot Date: 10/22/13 - 4:48pm, Plotted by: adam.stenberg
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B GW010S \ \ / COMPLIANCE MONITORING NETWORK
\ @ /’\\ \\ GWO050S @ EXISTING MONITORING WELL
\ \
$GW01 1D //1\\ \\ NEW SHALLOW MONITORING WELL
\
/\ \\ é NEW INTERMEDIATE MONITORING WELL
SUMP SRE-2345 =3\ \ A
‘u,’/\% ‘\ '/ CONDITIONAL POINT OF COMPLIANCE
BUILDING 4-42 \\\ \\\ HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

\ NOTES

\ 1. HORIZONTAL DATUM:
\ WASHINGTON STATE COORDINATE SYSTEM
\ NORTH ZONE NAD83 (91)
\ “\‘ Y VERTICAL DATUM:
\ \ & NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

$GW1 60S

\ \ 2. BASEMAP COMPILED BY DUANE HARTMAN &
“‘\ \\ ASSOCIATES, INC., DECEMBER, 1994

\ \ 3. 'S' DESIGNATION INDICATES WELL SCREENED
\ \ LESS THAN 15 FEET IN DEPTH.

' 'I' DESIGNATION INDICATES WELL SCREENED
BETWEEN 15 AND 29 FEET.

'D' DESIGNATION INDICATES WELL SCREENED
GREATER THAN 29 FEET IN DEPTH.

BUILDING 4-44

AOC-060
CLEANUP ACTION LAYOUT
Boeing Renton Facility
| ) ; Renton, Washington

‘\ \/// // >
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By: APS | Date:  10/22/13 [ Project No. 8888
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Plot Date: 10/23/13 - 1:54pm, Plotted by: adam.stenberg
Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-090_ProposedCleanupAction_091613.dwg
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APPROXIMATE LOCATION OF 4-INCH
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GW162S @ EXISTING MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK
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OINT OF COMPLIANCE
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EI 1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM

50

APPROXIMATE SCALE IN FEET

X
NOTES

X

NORTH ZONE NAD83 (91)
VERTICAL DATUM:
NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. 'S' DESIGNATION INDICATES WELL SCREENED IN OVERLAPPING
RANGES BETWEEN 18.5 TO 5.5 FEET ELEVATION (NGVD1929).
'T' DESIGNATION INDICATES WELL SCREENED IN OVERLAPPING
RANGES BETWEEN 1.0 TO -13.7 FEET IN ELEVATION (NGVD1929).

AOC-090
CLEANUP ACTION LAYOUT
Boeing Renton Facility
Renton, Washington

By: APS [Date:i 10/23/13 Project No. 8888
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Plot Date: 10/28/13 - 3:34pm, Plotted by: adam.stenberg
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AOC-092 SOURCE AREA EXCAVATION WORK PLAN
Boeing Renton Facility
Renton, Washington

1.0 INTRODUCTION

The Boeing Company (Boeing) has been working with the Washington State Department of Ecology
(Ecology) to implement the final Cleanup Action Plan (CAP) for the Boeing Renton Facility (Facility,
Figure 1) located in Renton, Washington. Boeing has entered into Agreed Order No. 8191 with
Ecology to implement the CAP.

Production capabilities at the Facility are being expanded, requiring new building construction and
relocation of underground utilities. Planned construction, which is projected for completion during the
summer of 2013, will occur in the vicinity of Area of Concern 092 (AOC-092), as shown on Figure 1.
The planned construction includes placement of a building addition that will be constructed over
AOC-092. The CAP specifies a cleanup action for AOC-092; including excavation of affected soil and
placement of a bioremediation amendment, followed by groundwater monitoring to confirm attainment
of cleanup levels in groundwater. Boeing proposes to complete excavation of affected soil and
placement of the bioremediation amendment in mid-June 2013 to support the new plant construction.
This Source Area Excavation Work Plan (Work Plan) has been prepared to document excavation
plans and demonstrate conformance to the requirements in the CAP.

The constituents of concern (COCs) identified for AOC-092 are total petroleum hydrocarbons-gasoline
range (TPH-G) and benzene in both soil and groundwater. This Work Plan describes the planned
excavation of the soil source area and TPH-G-affected soils in AOC-092, as well as placement of the
bioremediation amendment to support enhanced attenuation for groundwater. Groundwater
monitoring for AOC-092 will be addressed in the Engineering Design Report that is currently being
prepared.

1.1 SITE HISTORY AND BACKGROUND

AOC-092 is located just north of the Building 4-20 Addition, along the east side of Building 4-20
(Figure 1). This area has historically been used for employee parking and as a roadway. TPH-G was
found at this AOC during trenching activities related to replacement of a fire protection water line in
2001. One grab sample, 4-20-S4-E, was collected in February 2001, but no impacted soil was
removed, due to structural concerns regarding the Building 4-20 foundation (Boeing, 2001). In July
2001, as part of the post-remedial investigation (RI) site investigation, five direct push borings (PP073
to PP0O77) were installed in the source area. Boring PP077 encountered refusal and was not
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completed. The locations of these borings, along with their soil and groundwater analytical results, are
shown on Figure 1 and discussed in Sections 1.2.2 and 1.2.3.

In November 2005, a subsequent investigation of AOC-092 was performed as part of Facility
improvements in the adjacent Building 4-20, when the concrete slab floor inside Building 4-20 was
removed and replaced. The portion of the floor that was removed inside Building 4-20 was located
northwest of and is inferred to be downgradient from the known source area at AOC-092 (see
Figure 1). In order to determine whether the affected soil related to the AOC-092 release extended
underneath Building 4-20 to the area of concrete slab removal, soil and groundwater samples were
collected from six direct push borings (PP154 to PP159) located around the removed slab. The
locations of these borings, along with their soil and groundwater analytical results, are shown on
Figure 1 and discussed in Sections 1.2.2 and 1.2.3.

In March 2013, soil and groundwater samples were collected at various locations near AOC-92.
Sample location 4-20-(5-3)-06-14 was found to contain elevated levels of TPH. The location of this
boring along with the soil and groundwater analytical results, are shown on Figure 1 and discussed in
Sections 1.2.2 and 1.2.3.

1.2 RESULTS OF PREVIOUS INVESTIGATIONS

The following sections summarize hydrogeologic conditions and soil and groundwater quality results
from the previous investigations listed above.

1.21 Hydrogeologic Conditions

The direction of groundwater flow in the vicinity of AOC-92 is difficult to determine accurately since the
local groundwater gradient was measured at less than 0.0001(Weston, 2001b). Historically,
groundwater in the vicinity flows to the north-northwest toward Lake Washington, which is similar to
the observed groundwater flow direction at the adjacent AOC-001 and AOC-002 area.

1.2.2  Soil Analytical Results

Figure 1 shows direct push boring locations where soil cleanup levels were exceeded in previous
investigations in 2001, 2005, and 2013 as well as the analytical results for soil as presented in
previous reports. The soil sample results of previous investigations at and in the vicinity of AOC-092
source soil area showed that:

e TPH-G was detected in grab sample 4-20-S4-E from the fire line excavation at
22,000 milligrams per kilogram (mg/kg).

e The only other soil sample with a concentration above the TPH-G cleanup level (CUL) of
30 mg/kg for soil affected by both benzene and gasoline was PP073 at 150 mg/kg.
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Aromatic hydrocarbons were also detected in PP073 to PP076, but below their respective
soil CULs.

PP076 was installed at the same sample location where soil sample 4-20-S4-E was
collected, but the sample did not contain TPH-G above the detection limit.

All of the soil sample results from PP154 to PP159 were non-detect for TPH-G and
benzene. Therefore, the affected soil appears to be limited to the AOC-092 source area,
but may extend south under the Building 4-20 Addition footprint.

Sample 4-20-(5-3)-06-14 was obtained from a location north of the area identified as
AOC-92. TPH-G was detected in shallow soil (3’-3.5’ bgs) at 820 mg/kg, and TPH-D was
detected at 53 mg/kg). TPH was not detected in a deeper soil sample obtained at 7.6’ to
8.2’ bgs.

The approximate extent of the TPH-G soil source area has been defined as shown in Figures 1 and 2.

1.2.3

Groundwater Results

Groundwater samples were collected from the direct push investigation borings completed in 2001 in
the vicinity the fire line trench area and from the six inferred down-gradient push probe investigation
completed inside Building 4-20 in November 2005 (Figure 1).The groundwater sample results from
these previous investigations showed that:

TPH-G was detected above the CUL of 0.8 milligrams per liter (mg/L) in all four 2001 push
probe samples, at concentrations up to 8.7 mg/L.

TPH-G was detected in two of the six 2005 push probe locations around the concrete slab,
but no TPH-G concentrations exceeded the CUL.

Benzene was detected in samples collected from the 2001 push probes at concentrations
up to 4.2 micrograms per liter (ug/L), but none exceeded the CUL of 5.0 pg/L.

Benzene was detected in the 2005 push probe PP154, the boring closest to the AOC-092
soil source area, at a concentration of 5.9 ug/L, which exceeds the CUL.

Benzene was detected in three other 2005 push probe locations, but none exceeded the
CUL.

TPH-G was detected at 2.7 mg/L, and TPH-D was detected at 0.5 mg/L at sample location
4-20-(5-3)-06-14. Benzene was not detected at this location.

The nature and extent of groundwater affected by TPH-G and benzene were not defined to the south
and southwest, due to the proximity of the Building 4-20 Addition footprint.
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2.0 OBJECTIVES AND SCOPE

The objective of this Work Plan is to remove, to the extent practicable, soil affected by TPH-G and
benzene in the AOC-092 source area and to place the bioremediation amendment to facilitate
enhanced attenuation of affected groundwater. As noted above, this work is being performed on an
expedited schedule to support construction a new addition to Building 4-20. The footprint of this new
building is shown in Figure 2, along with the outline of the AOC-092 source area. The footprint of the
new building is much larger than the AOC-092 source area. Boeing is planning to clean up affected
soils from the AOC-92 source area prior to completing the larger foundation excavation for the new
building.

This Work Plan outlines the specific steps that will be taken for the excavation at AOC-092. The scope
for this work includes: (1) source soil excavation to the extent practicable; (2) use of an enhanced
bioremediation treatment to accelerate site cleanup; and (3) preparation of a report documenting the
excavation of the source soil area excavation and enhanced bioremediation activities conducted on
site.

The Engineering Design Report will address monitored attenuation program as well as institutional
controls supporting the final remedy specified in the CAP.

3.0 SOIL CLEANUP LEVELS

The goal of the source soil excavation is to remove soil affected by the COCs, TPH-G and benzene at
concentrations above the soil CULs specified in the CAP. The soil cleanup level for TPH-G is

30 mg/kg (co-located with benzene), or 100 mg/kg if benzene is not detected. The soil cleanup level
for benzene is 0.15 mg/kg.

Confirmation sampling will be performed as described in Section 4.1. If a soil confirmation sample
exceeds either soil CUL, additional soil will be removed from the appropriate area to the extent
possible and the newly excavated area will be re-sampled. Constraints to soil excavation include
groundwater depth, presence of utilities in the excavation area, and structural concerns regarding
Building 4-20 foundations and support structures. The final location, dimensions, and depth of the
excavation will be measured by an AMEC Environment & Infrastructure, Inc. (AMEC) field geologist
and recorded for reporting and monitoring purposes.

4.0 SOIL EXCAVATION APPROACH

This section describes the approach that will be used to complete the soil removal at AOC-092. The
planned approach includes first excavating the source soil area, then expanding the excavation extent
until shallow groundwater is encountered at the excavation base and the AMEC staff geologist has no
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positive field indications for affected soil at the excavation sidewalls. Maintaining sidewall stability may
require 1:1 excavation slopes to limit the potential for sidewall failure. The excavation may be confined
by building structures located to the north, south and west of the source area.

The overall plan is to remove contaminated soils from the construction area prior to initiating the new
construction. Therefore, AOC-092 soils will be excavated to the extent practicable prior to demolition
and construction. As shown on Figure 2, the new building construction will require that the Building
4-20 Addition to the south of the AOC-092 source area must be demolished. If confirmation sampling
indicates that soil exceeding cleanup levels remains along the south wall of the excavation, additional
excavation of affected soil to the south will be performed as described below.

4.1 DELINEATION AND SOURCE AREA SOIL EXCAVATION

The general extent of the soil source area has been delineated from previous investigations and is
depicted on Figures 1 and 2. The limits of impacted soil have been reasonably characterized by
previous subsurface investigations conducted by Roy F. Weston in 2001, by Geomatrix Consultants,
Inc., (now AMEC) in 2005, and by supplemental sampling conducted by AMEC during 2013. The
actual extent of affected soil is not known, but will be established during the source area excavation.

A “one call” will be placed with the Northwest Utility Notification Center at least 48 hours in advance of
the planned excavation. In addition to the standard one call notification, the private utility locating
service Applied Professional Services will be contracted to locate electromagnetic utilities, such as
electrical service and metallic pipes in the vicinity of the excavation.

Excavation will be performed using a conventional backhoe. It is expected that the excavation will
extend slightly below the water table encountered during excavation. Confirmation soil samples will be
collected from the sidewalls and base of the excavation area once the planned extent of excavation
has been reached and field screening indicates that only clean soil remains. Samples also will be
taken from the base of the excavation, which is expected to be approximately 5 to 6 feet below ground
surface (bgs). Soil samples will be collected from the bucket of the backhoe performing the
excavation; AMEC shall direct the backhoe operator to the target sampling locations. A minimum of
eight sidewall soil confirmation samples (two from each sidewall) and four base soil confirmation
samples will be collected. If analytical results from a sidewall confirmation sample exceed the CUL,
additional soil will be excavated from that sidewall to the extent practicable and the area will be re-
sampled for confirmation. Additional soil samples may be collected if field screening indicates that
additional soil sampling is warranted.

It is expected that the excavation described above will remove affected soil from AOC-092. However,
if confirmation sample analyses for the south wall of the excavation exceed CULs, additional soil
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excavation will be completed as described in this Work Plan after the Building 4-20 Addition has been
demolished and prior to construction of the new maintenance building. Additional excavation in this
area may be limited by structures and foundations that will not be demolished for the new
construction.

Sample collection and handling will be conducted in accordance with the Ecology-approved Rl Work
Plan (Weston, 1998) and as amended with subsequent revisions, which includes field methods for
sample collection, sample designation, equipment decontamination, and documentation.

All work activities within the excavation area (exclusion zone) will be conducted using Level D
personal protective equipment (PPE). A Site-Specific Health & Safety Plan (HASP) will specify
appropriate contaminant action level, PPE, and safe working procedures. The final HASP will be
prepared and be available in the field prior to performing the source area excavation.

Soil sampling procedures for TPH-G and benzene will incorporate U.S. Environmental Protection
Agency (EPA) Method 5035A soil sampling method following Ecology’s Implementation Memo #5
(Ecology, 2004). This method requires a discrete soil sampler to minimize volatile organic compound
loss and storing the soil samples in 40-mL glass vials with Teflon® septa. Soil samples collected will
be analyzed for TPH-G using the NWTPH-Gx method, and benzene using EPA Method 8021B with
24- to 48-hour turnaround. Lancaster Laboratories of Lancaster Pennsylvania or Analytical
Resources, Inc. of Tukwila, Washington will analyze the soil samples. Both labs are Washington State
Certified analytical laboratories.

It is assumed that it will take approximately two days to complete the initial excavation. In consultation
with Boeing, the AMEC staff geologist will determine the excavation extent and collect soil
confirmation samples as described in this Work Plan.

Excavated soil from the AOC-092 source area will be properly managed on site prior to off-site
disposal. Excavated soil will be placed directly in roll-off boxes or liner-equipped dump trucks. Soil
may be stockpiled within the excavation area to ensure that water is drained from soil prior to loading
into trucks, provided that all soil is contained within the excavation area and soil is prevented from
entering storm drains. No stockpiling of soil will occur outside of the excavation area. If dewatering is
necessary, groundwater will be pumped to a portable tank for sampling prior to disposal.

After confirmation samples indicate that affected soil has been removed to the extent practicable from
the AOC-092, a bioremediation amendment that will slowly release oxygen to groundwater will be
placed into the base of the excavation, as described in Section 5.0. After placement of the
bioremediation amendment, the excavation will be backfilled with clean fill material and compacted
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according to Boeing’s requirements. The area will then be prepared as required to meet Boeing’s
specifications and Facility requirements for the planned construction.

4.2 PERMITTING

State Environmental Policy Act (SEPA) requirements for the AOC-092 excavation have been
addressed as part of the CAP process. All grading and SEPA permitting needed for the AOC-092
excavation will be handled as part of Boeing’s overall construction work for the plant modification.

4.3 WASTE MANAGEMENT

Waste management will be performed in accordance with applicable regulations. Contaminated soil
from the excavation will be managed by Boeing. Excavated soil will be loaded directly in roll-off boxes
or trucks. Any water draining from the soil will be either shipped off site for proper disposal or tested
and treated at Boeing Renton’s industrial wastewater treatment plant. Soil will be shipped off site
following proper characterization and disposal in accordance with applicable state and federal
regulations. Contaminated soil will be placed in roll-off containers for truck transport to the Waste
Management Alaska Street reload facility, or other approved facility if the Waste Management facility
does not have the capacity to receive this material. All disposable PPE and dedicated equipment will
be double-bagged and disposed of in Boeing waste containers.

4.4 STORMWATER MANAGEMENT

Appropriate stormwater best management practices will be implemented and maintained during
AOC-092 source area excavation as necessary in order to prevent stormwater runon and runoff into
or from the excavation area.

5.0 ENHANCED BIOREMEDIATION

Once the extent of the excavation has been reached, approximately 500 pounds of PermeOx® Plus
will be poured from the ground surface into the excavation. PermeOx® Plus is a slow oxygen release
compound that promotes aerobic biodegradation of TPH-G and benzene. The backhoe operator will
then place the solid PermeOx® Plus evenly across the base of the excavation and mix the material
into the soil. Over the course of approximately one year, PermeOx® Plus will slowly release oxygen
into the subsurface to support aerobic microbial respiration, thereby enhancing the natural process of
bioremediation of TPH. The PermeOx® Plus will be placed into the capillary fringe/smear zone, which
should support bioremediation of the more highly contaminated area.
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6.0 REPORTING

A technical memorandum will be submitted to Ecology after completing excavation of the AOC-092
source area to document the field observations and soil confirmation sample analytical results. The
laboratory analytical data will be validated. The analytical results above the method detection limit will
be posted on a base map in order to depict any COCs remaining in AOC-092 source area soils.

7.0 SCHEDULE

Excavation of the source soil area and petroleum impacted soil at AOC-092 is anticipated to begin in
mid-June 2013. The soil removal is expected to take two to three days. The preliminary analytical
results for soil cleanup confirmation samples are expected within 24 to 48 hours; a complete data
package will be provided within seven days of when preliminary results are provided.

8.0 REFERENCES

The Boeing Company (Boeing), 2001, Letter from Boeing to Washington State Department of Ecology
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Roy F. Weston (Weston), 1998, Remedial Investigation Work Plan, Boeing Renton Plant, Renton,
Washington.

Weston, 2001, Building 4-20 Exterior, Column S-4 (AOC-092) Soil and Groundwater Sampling
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AOC-092 SOURCE AREA
SOIL EXCAVATION REPORT
Boeing Renton
Renton, Washington

1.0 INTRODUCTION

This source area excavation and sampling report summarizes activities associated with the removal of
soil affected by gasoline-range total petroleum hydrocarbons (TPH-G) from Area of Concern (AOC)
092 at the Boeing Renton Facility (Facility) in Renton, Washington (Figure 1). This report has been
prepared to document excavation activities and demonstrate conformance to the requirements in the
final Cleanup Action Plan (CAP) for the Facility (AMEC 2012), which is being implemented under
Agreed Order No. 8191 issued by the Washington State Department of Ecology (Ecology).

1.1 SITE HISTORY AND BACKGROUND

AOC-092 is located along the northeast side of Building 4-20, which is located in the north central
portion of the Facility (Figure 2). Soil affected by petroleum hydrocarbons was discovered at this
location in 2001 during trenching activities to install a fire protection water line. Subsequent
investigations in 2001, 2005, and 2013 defined a limited extent of soil contamination to the east of
Building 4-20, possibly extending south beneath the former Building 4-20 addition.

The constituents of concern (COCs) identified for AOC-092 are TPH-G and benzene in both soil and
groundwater. The CAP specifies that the final cleanup action for this area includes excavation of
affected soil, placement of soil amendments to support enhanced bioremediation for groundwater,
and follow-up monitored attenuation to confirm attainment of groundwater cleanup levels.

Starting in early 2013, Boeing has been implementing a planned expansion of production capabilities
at the Boeing Renton plant, which include new building construction and relocation of underground
utilities in the vicinity of AOC-092. A new building will be constructed above much of the AOC-092
area; the construction included demolition of the former Building 4-20 addition that was immediately
south of AOC-092. This planned construction presented an opportunity to implement the cleanup
actions specified in the CAP with minimal disruption to plant operations. The proposed cleanup was
presented in the AOC-092 Source Area Excavation Work Plan ([Work Plan], AMEC, 2013); this Work
Plan was subsequently approved by Ecology and has been implemented.
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1.2 SITE HYDROGEOLOGIC CONDITIONS

Groundwater flow direction in the vicinity of AOC-092 is generally to the north-northwest, towards
Lake Washington, as observed in adjacent AOC-001 and AOC-002. The local groundwater gradient at
AOC-092 has been measured at less than 0.0001 (Weston, 2001).

1.3 OVERVIEW OF CLEANUP ACTION
The cleanup action specified for AOC-092 in the CAP includes the following:

o Excavation of the Source Area. The estimated extent of the source area in the CAP was
6 ft wide and 17 feet long; it was projected to be approximately 8 feet in depth. The total
estimated volume of soil to be removed was estimated to be 30 cubic yards (CY)

¢ Enhanced Bioremediation. Bioremediation for this site was specified in the CAP to
consist of placement of a terminal electron acceptor, such as an oxygen-releasing material
in the excavation prior to backfilling. It was estimated that 200 Ib of a Regenesis product,
ORC, would be placed in the excavation.

¢ Monitored Attenuation. Monitored attenuation was specified to assess groundwater
cleanup after source area excavation and placement of an oxygen releasing soil
amendment have been completed. The CAP projected that groundwater monitoring would
be conducted semiannually in 3 monitoring wells, one located in the source area, one
downgradient of the source area, and one at the conditional point of compliance (CPOC).
Monitored attenuation for AOC-092 is described in the Engineering Design Report (EDR)
prepared to fully implement the Facility remedies specified in the CAP.

¢ Institutional Controls. Institutional controls were specified in the CAP to provide long-
term protection for industrial and temporary construction workers. Institutional controls for
AOC-092 are described in the EDR.

The excavation and enhanced bioremediation cleanup action components specified in the CAP have
been implemented for AOC-092 with modifications, as described below. Boeing is expanding
production facilities at Renton; this expansion includes construction of a new maintenance building in
the vicinity of AOC-092. Due to this ongoing construction project, modifications are necessary for the
monitored attenuation groundwater monitoring well network proposed in the CAP. The AOC-092
source area excavation and proposed construction are shown on Figure 3. The AOC-092 source area
shown in the CAP was located immediately north of the former Building 4-20 addition (Figure 3); the
new maintenance building will completely cover the AOC-092 area and CPOC identified in the CAP.

The excavation was significantly larger than described in the CAP, and effectively removed the source
area. Over 600 cubic yards of soil was excavated for offsite disposal. Due to demolition of the Building
4-20 addition as part of the plant construction work prior to the AOC-092 excavation, the excavation
could be extended to the south, removing affected soil that was expected to remain in place after
remedy implementation. The excavation also extended north, encompassing the area identified in the
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CAP for the CPOC. Confirmation samples indicated that cleanup levels were achieved along the
excavation base and sidewalls, except for a small soil area on the north wall that could not be
excavated due to proximity to an existing structure. Since affected soil has been effectively removed
from AOC-092, the CPOC area has been excavated, and new or existing buildings or structures will
cover most of the area around AOC-092, the source area and downgradient monitoring wells shown
in the CAP will not be installed or monitored. The CPOC has also been moved to the north side of the
seismic brace, to the location of well GW 227S, so that groundwater will be monitored downgradient
of the north sidewall of the AOC-092 excavation. This well will be monitored to assess attenuation of
groundwater COCs. The cleanup action objectives for the excavation and bioremediation components
of the remedy have been achieved.

AMEC
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2.0 SOIL EXCAVATION, SAMPLING, AND PERMEOX® PLUS APPLICATION

This section of the report describes the methods for excavation, confirmation soil sampling, and
application of PermeOx® Plus, a slow-acting oxygen release compound that promotes aerobic
biodegradation of TPH.

2.1 NOTIFICATIONS

AMEC prepared the AOC-092 Source Area Excavation Work Plan (Work Plan) detailing the plans for
AOC-092 soil removal and application of PermeOx® Plus (AMEC, 2013). Boeing submitted the Work
Plan to Ecology in June 2013; Ecology approved the work plan for implementation. Follow-up
notification to Ecology of a planned start date was sent via email on July 31, 2013.

Prior to beginning excavation, utility clearances were made by notifying the Washington State One-
Call Utility Notification Center. In addition to the one-call notification, AMEC subcontracted a private
utility locator (Applied Professional Services) to identify and mark potential underground utilities in the
area of excavation.

2.2 SoIL EXCAVATION

As described in the Work Plan, the objectives of this cleanup action were to remove, to the extent
practicable, soil affected by TPH-G and benzene in the AOC-092 source area, and to place a
bioremediation amendment to facilitate enhanced attenuation of affected groundwater. This work was
performed in conjunction with preparation for construction of a new building adjacent to Building 4-20,
the footprint of which overlaps the AOC-092 source area. When completed, the new building
foundation will extend to approximately 12 feet in depth. The primary goal was to ensure affected soils
from the AOC-092 source area were removed prior to completion of the excavation for the larger
foundation.

On August 5, 2013, AMEC personnel and Boeing’s excavation contractor, Glacier Environmental
Services, Inc., of Mukilteo, Washington (Glacier), mobilized to the site. Excavation of the AOC-092
source area began at the north end of the excavation, but after encountering active utilities, which
were supposed to have been re-routed prior to excavating AOC-092, the excavation was postponed
until the utility re-route was complete. Excavation resumed from August 13 through August 15, 2013,
working from the northern end towards the south. On August 15, excavation continued south of the
SV-19 fire protection water line, which was active. The excavation was halted, and a 10-foot-wide strip
of soil was left in place near the water line. On August 26, the water line had been re-routed and the
remaining soil was removed. Additional soil was removed on August 28, 2013, when one of the
sidewall samples exceeded the TPH-G cleanup level.
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Soil removal was conducted as specified in the work plan by removing soil with an excavator until field
screening suggested that only clean soil remained. Field screening indicators included visual
appearance, olfactory evidence, and photoionization detector (PID) readings using a PID equipped
with a 10.7 electron-volt lamp. PID readings were taken from headspace in a sealed plastic bag
containing a sample of the soil.

TPH-G affected soil was primarily located in bedding soils underneath and adjacent to a former 4-inch
diameter clay stormwater line aligned parallel to Building 4-20. Field screening indicated that
potentially affected soil was not present in bedding soils around other utilities encountered within the
excavation, which included a larger 18-inch diameter stormwater line parallel to the 4-inch diameter
line, a former air line, the SV-19 fire protection water line, and an unknown utility line south of the SV-
19 water line. The former air line and the water line were located at a shallower depth than the clay
stormwater lines, while the unknown utility line south of the water line was located deeper than the
former stormwater lines. All utility lines within the extent of the excavation were removed; with the
exception of the unknown utility line south of the SV-19 fire protection water line, which was left in
place within the excavation. All utility lines were left in place beyond the excavation boundaries,

The excavation was bounded to the north by the concrete footing for a large seismic brace for
Building 4-20, and to the west by the foundation for Building 4-20. The eastern and southern sides of
the excavation were defined by field screening and confirmation soil sample analytical results
indicating that impacted soil had been removed. Although the Building 4-20 foundation prevented
excavation further to the west, field screening and confirmation sidewall soil samples analytical results
indicated soil samples on the western sidewall were below cleanup levels.

Limited TPH-G-affected soil was left in place along the north sidewall, adjacent to the seismic bracing
footing, and is discussed further in Section 2.3. The final excavation depth varied from 4.5 feet below
ground surface (bgs) to 6-feet bgs, depending on the depth at which TPH-G affected soils were
encountered. Water was encountered entering the excavation at approximately 4.5 to 5 feet bgs.

In total, 676.6 tons of soil were removed and loaded directly on trucks and transported to Waste
Management’s Alaska Street transfer station in Seattle, Washington, to be loaded onto train cars for
disposal at Waste Management’s Columbia Ridge Landfill in Arlington, Oregon. Copies of the Waste
Management invoices are included in Appendix A. The quantity of soil excavated from AOC-092 is
substantially greater than the 30 cubic yards (approximately 45 tons) of soil projected for excavation in
the CAP. However, larger volumes of soil were excavated as a conservative measure to ensure that
soil removed for construction of the new building foundation would not be impacted by residual
concentrations of benzene or TPH from this AOC.

AMEC
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After source area excavation was finished, the excavation was left open pending additional soil
removal as part of construction activities.

2.3 CONFIRMATION SOIL SAMPLING METHODOLOGY

After field screening indicated that potentially affected soil had been removed, confirmation soil
samples were collected. Sampling was conducted as specified in the Work Plan and in accordance
with the Ecology-approved RI Work Plan (Weston, 1998), as amended in subsequent revisions. Soil
samples were analyzed for TPH-G and benzene in accordance with the Quality Assurance Project
Plan appended to the CAP. Sampling was conducted following U.S. Environmental Protection Agency
Method 5035A, and Ecology’s Implementation Memo #5, Collecting and Preparing Soil Samples for
VOC analysis (Ecology, 2004). Soil samples were retrieved from the excavation using the excavator
bucket, and samples were immediately collected from soil that had not been in contact with the
excavator bucket.

A total of seven bottom samples and 14 sidewall samples (including over-excavated sidewall
samples) were collected (Figure 3). Samples were identified by the prefix ‘AOC-92’ designating the
source area and either a ‘B’ to indicate a bottom sample, or a direction indicator (N, S, E, W) and a
‘W’ to indicate a sidewall sample. In addition, each sample was given a number indicating how many
samples of that type had been collected, and the depth the sample was collected from. For example,
sample “AOC-92-NW-2-4.0” was the second sample collected from the north sidewall, from 4.0 feet
bgs, and sample “AOC-92-B4-4.5” was the fourth bottom sample, collected from a depth of 4.5 feet
bgs. One sample, AOC-92-North-21-4.5, was collected beyond the boundaries of the AOC-092
excavation to assess soil quality north of the seismic brace that limited the AOC-092 excavation; this
sample is discussed further in Section 3.0.

Samples were collected from areas where impacted soil was considered by the field geologist to be
most likely to be encountered or where field screening results indicated potentially impacted soil was
present. Bottom samples along the western half of the excavation (AOC-92-B2-6.0, AOC-92-B3-6.0,
AOC-92-B5-5.5, and AOC-92-B6-5.0,) were all collected beneath the former 4-inch clay stormwater
line where the greatest concentration of TPH-affected soil was encountered. Sidewall samples AOC-
92-NW-2-4.0 and AOC-92-SW-1-5.0 were collected from the north and south sidewalls, respectively,
beneath the same 4-inch stormwater line. Field screening did not suggest any other locations were
potentially affected, so the remaining samples were collected on approximately equal spacing across
the bottom and around the sidewalls. Soil samples were analyzed by Analytical Resources
Incorporated (ARI) of Tukwila, Washington, a Washington State certified analytical laboratory.

Soils in the vicinity of sidewall sample AOC-92-SW-2-4.0 were removed during additional excavation
after the SV-19 fire protection water line had been re-routed. Soils near sidewall sample

AMEC
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AOC-92-EW-4-4.0 also were removed during additional excavation because of a TPH-G detection
above cleanup levels, which is discussed further in Section 3.0.

2.4 PERMEOX® PLUS APPLICATION

PermeOx® Plus is a slow-acting oxygen release compound designed to slowly release oxygen into
groundwater over the course of approximately one year. The objective of placing it in the excavation is
to help promote aerobic microbial respiration and to enhance bioremediation for any TPH that remains
in the soil or groundwater.

Once the excavation was complete and confirmation soil samples had been collected, Boeing utilized
a vacuum truck to remove standing water from the excavation prior to placement of the PermeOx®
Plus. This water was taken to the Boeing Renton water treatment plant for treatment. After the
excavation was cleared of water, Glacier then spread 500 pounds of PermeOx® Plus along the west
and north sidewalls, placing more of the amendment along the north sidewall where TPH-impacted
soil exceeding the cleanup level was left in place beneath the footing of the Building 4-20 seismic
bracing. Although all of the west sidewall samples were below cleanup levels, PermeOx® Plus was
also placed preferentially adjacent to Building 4-20. The PermeOx® Plus was placed along the bottom
and lower portions of the sidewalls at the approximate elevation of the water table and capillary
fringe/smear zone, where TPH-affected soils are likely to be present. PermeOx® Plus was not applied
in significant quantities elsewhere in the excavation since the majority of the excavation area will be
over-excavated during construction of a new addition to Building 4-20.

The EDR describes the monitored attenuation program for this site, as well as any institutional
controls supporting the final remedy, as specified in the CAP. Copies of the PermeOx® Plus order
confirmation are included in Appendix B.

AMEC
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3.0 CONFIRMATION SAMPLING RESULTS

Soil confirmation samples were collected and analyzed as described in the Work Plan to confirm
attainment of cleanup levels and to assess soil quality in areas that could not be excavated. If
confirmation sampling indicated that COC concentrations exceeded cleanup levels, additional
excavation was conducted to remove the affected soil unless excavation was constrained by
structures. Analytical results are summarized in Table 1. Copies of the laboratory reports are included
in Appendix C.

As discussed in Section 2.3, additional soil in the vicinity of two sidewall sample locations was
removed, as analytical results indicated that the soil exceeded cleanup levels ,. Soil near sidewall
sample AOC-92-SW-2-4.0 was removed during additional excavation around the former SV-19 fire
protection water line after the line had been re-routed. Soil near sidewall sample AOC-92-EW-4-4.0
was removed because the sample contained TPH-G at a concentration of 31 milligrams per kilogram
(mg/kg); which exceeded the cleanup level for TPH-G in soil for AOC-092 (30 mg/kg). Subsequent
soil confirmation sample analysis along the east sidewall (sample AOC-92-EW-5-4.0) following
additional excavation was non-detect for both TPH-G and benzene.

After the soil confirmation samples were all below the soil cleanup levels cited in the Work Plan for
TPH-G (100 mg/kg without benzene present, 30 mg/kg with benzene present) and for benzene (0.15
mg/kg), with the exception of one sample from the north sidewall of the excavation collected below the
former 4-inch stormwater line, the excavation was considered complete. The sample exceeding the
TPH-G cleanup level, AOC-92-NW-2-4.0, had a TPH-G detection of 3,600 mg/kg. The excavation
could not be extended further north because it was adjacent to the Building 4-20 seismic bracing and
footing and additional excavation would likely damage the bracing. Because impacted soil was
located primarily in the bedding soils beneath the former 4-inch stormwater line, another soil sample,
AOC-92-NORTH-21-4.5, was collected from the bedding soils below the abandoned 4-inch
stormwater line on the opposite side of the seismic bracing and footing (Figure 3). This sample was
collected 21 feet north of the north sidewall of the AOC-92 excavation, from the south sidewall of a
separate utility reroute excavation. The analytical results for the soil sample collected on the north
side of the seismic bracing were below laboratory reporting limits for both TPH-G and benzene. Field
screening and observation did not indicate any potentially impacted soils elsewhere in the utility
reroute excavation north of the seismic bracing.

AMEC
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4.0 CONCLUSIONS AND RECOMMENDATIONS

This report documents the removal of soil affected by TPH-G from the AOC-092 source area at the
Boeing Renton facility. All work was conducted in accordance with the Work Plan (AMEC 2013) and
the final CAP (AMEC 2012) for the Facility.

The soil excavation and confirmation soil sampling can be summarized as follows:

e The final AOC-092 source area excavation was substantially larger than projected in the
CAP; the excavation extended south beneath the location of the Building 4-20 Addition that
was demolished prior to soil excavation.

o A total of 676.6 tons of TPH-G-affected soil was removed from AOC-092 and transported
to Waste Management’s Alaska Street transfer station in Seattle, Washington, for disposal
at Waste Management’s Columbia Ridge Landfill in Arlington, Oregon.

e Seven bottom and 14 sidewall confirmation soil samples were collected to verify all TPH-G
affected soil had been removed, to the extent practicable.

o A total of 13 soil confirmation sample analytical results were below cleanup levels for TPH-
G and benzene; one sample, AOC-92-NW-2-4.0, located on the north sidewall adjacent to
a seismic bracing and footing, exceeded the soil cleanup level for TPH-G. This sample
contained TPH-G at a concentration of 3,600 mg/kg, and was collected from bedding soils
beneath an abandoned 4-inch clay stormwater line. Bedding soils around the former 4-inch
stormwater line appear to have acted as a preferential flow path for the gasoline release.

e Another bedding soil sample, AOC-92-NORTH-21-4.5, was collected from an excavation
on the opposite side of the seismic bracing and footing from the north sidewall of the AOC-
092 excavation. This sample was collected beneath the same 4-inch stormwater line as
sample AOC-92-NW-2-4.0. The sample collected north of the seismic brace was non-
detect for both TPH-G and benzene. Therefore, the extent of TPH-G affected soil
remaining onsite appears to be limited to the bedding material around the former
stormwater line in the area below the seismic brace foundation.

e 500 pounds of PermeOx® Plus was placed along the west and north sidewalls of the AOC-
092 source area excavation in locations outside the area to be excavated for the
maintenance building, which will overlap most of the AOC-092 excavation footprint.

e The CPOC has been relocated to well GW 227S, which is located north of the sidewall with
residual TPH concentrations.

The extensive AOC-092 excavation was larger than originally anticipated, since Boeing could access
TPH-G-affected soils that would normally have been inaccessible beneath active utilities and/or
building foundations. In addition, larger volumes of soil were excavated as a conservative measure to
ensure that soil removed for construction of the new building foundation would not be impacted by
residual concentrations of benzene or TPH from AOC-92..

AMEC
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The AOC-092 source area has been effectively removed and enhanced bioremediation has been
implemented. Boeing plans to implement the monitored attenuation program described in the EDR to
confirm attainment of the cleanup standard for this AOC.

AMEC
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TABLE 1

AOC-092 EXCAVATION SAMPLES

CONFIRMATION SOIL CONCENTRATIONS'

AUGUST 2013
Boeing Renton Facility
Renton, Washington

ame

Sample Depth| Sample | Benzene | TPH-Gasoline]
Sample Location (feet) Date (ng/kg) (mg/kg)
AOC-92-B1-4.5 4.5 8/13/2013 21 29
AOC-92-B2-6.0 6.0 8/14/2013 17 U 6.7 U
AOC-92-B3-6.0 6.0 8/14/2013 21U 84U
AOC-92-B4-4.5 4.5 8/14/2013 23 U 11
AOC-92-B5-5.5 55 8/15/2013 20U 81U
AOC-92-B-6-5.0 5.0 8/26/2013 15U 6.1U
AOC-92-B-7-5.0 5.0 8/26/2013 23 U 91U
AOC-92-NW-1-4.0 4.0 8/13/2013 17 U 6.6 U
AOC-92-NW-2-4.0 4.0 8/13/2013 14 U 3,600
AOC-92-WW-1-4.0 4.0 8/13/2013 14 U 12
AOC-92-WW-2-4.0 4.0 8/14/2013 15U 6.1U
AOC-92-WW-3-4.0 4.0 8/15/2013 17U 6.7U
AOC-92-WW-4-4.0 4.0 8/26/2013 12U 50U
AOC-92-SW-1-5.0 5.0 8/15/2013 14 U 56U
AOC-92-SW-2-4.0 4.0 8/15/2013 16 U 13
AOC-92-EW-1-4.0 4.0 8/13/2013 17U 47
AOC-92-EW-2-4.0 4.0 8/14/2013 17 U 6.7U
AOC-92-EW-3-4.0 4.0 8/15/2013 14 U 58U
AOC-92-EW-4-4.0 4.0 8/26/2013 21 31
AOC-92-EW-5-4.0 4.0 8/28/2013 16 U 6.3U
AOC-92-NORTH-21-4.5 4.5 8/14/2013 19U 74U

Notes

1. Data qualifiers are as follows:

U = The analyte was not detected at the reporting limit indicated.

Abbreviations

pg/kg = micrograms per kilogram
mg/kg = milligrams per kilogram
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COLUNBIA RIDGE LAMDFILL & RECYCLING CENMTER
A WASTE MANAGEMENT COMPANY

18177 Cedar Springs Lane
Arlington, OR 97812
(541) 454-2030

(541) 454-3312 Fax

CUSTOMER INFORMATION:

The Boeing Company

P.O. Box 3707 Mail Stop 6Y-84
Seattie, WA. 98124

Attn: Fred Wallace

Ph: (206) 715-7981

[ACCOUNT # 259-13
INVOICE #: 3964

DATE: 8/15/13
PROFILE # 100583WA
LOCATION: Renton WA
WASTE TYPE: PCS

Boeing #: X2648

PO#: RXN00028-01

Alaska Street Transfer Facil(t_y

SUMMARY OF CHARGES
TOTAL TONS 418.65 TOTAL LOADS 13
DISPOSAL /TRANSPORTATION $36.54/TON $15,297.47
ODEQ FEE $.30/TON $125.46
TOTAL AMOUNT DUE $15,423.07

SEND REMITTANCE TO:

Waste Management

Columbia Ridge Landfill

P.O. Box 541065

Los Angeles, CA. 90054-1065

AMOUNT DUE: $15,423.07
Payment due upon receipt

number on your payment. Thankyou

A Division of Oregon Waste Systems



Customer Summary Report

Criteria: 08/01/2013 12:00 AM to 08/14/2013 11:59 PM

Business Unit Name: AK St Reload and Recycle Facility - 507325 {USA)

Customer Name: BOEING {BOEING)

Profile: 100583WA o _
TicketDate  Ticket!D CustCode Manifest - Profile - -

8/13/2013 6559_4 _ 0000013 X2648 100583WA | H24T 3_3.6 $1,237.82
8/13/2013 65585 0000013 X2648 100583WA | H13T | 27.22 $1,002.79_
8/13/2013 65627 0000013 X26438 1005.83WA H24T | 34.44 $1,268.77
8/13/2013 65628 0000013 X2648 | 100583WA | H13T | 34.01 $1,252.92
8/13/2013 65652 0000013 X2648 | 100583WA | H24T | 32.81 $1,208.71
8/13/2013 65656 0000013 %2648 | 100583WA | H13T | 32.07 $1,181.46
8/14/2013 65721 0000013 | X2648 | 100583WA | H24T | 31.02 $1,142.78
8/14/2013 65722 0000Q13 1 x2648 100583WA | H13T | 28.04 $1,033.00
8/14/2013 65756 0000013 X2648 | 100583WA | H24T [ 33.72 $1,242.25
8/14/2013 65761 0000013 X2648 | 100583WA | H13T | 32.26 $1,183.46
8/14/2013 65786 0000013 X2648 1 100583WA | H24T | 34.02 $1,253.30
8/14/2013 65791 0000013 X2648 | 100583WA | H13T | 31.84 $1,172.99
8/14/2013 65827 0000013 X2648 100583WA | H24T 33.6 $1,237.82
Customer Total 13 418.65 | $15,423.07




COLUMEBLA RIDGE LANDFILE & RECYCLING CEMTER
A WASTE MANAGEMENT COMPANY

18177 Cedar Springs Lane
Arlington, OR 97812
(541} 454-2030

(541) 454-3312 Fax

CUSTOMER INFORMATION: IACCOUNT # 259-13
The Boeing Company
P.0. Box 3707 Mail Stop 6Y-94 INVOICE #: 3996
Seattle, WA. 98124 DATE: 9/1/2013
Attn: Fred Wallace PROFILE # 100583WA
Ph: (206) 715-7981 LOCATION: Renton WA
WASTE TYPE: PCS
Boeing #: X2648
PO#: RXN00028-01

Alaska Street Transfer Facility .

SUMMARY OF CHARGES

TOTAL TONS 257.85 TOTAL LOADS 11
DISPOSAL /TRANSPORTATION $36.54/TON $9,425.49
ODEQ FEE $.30/TON $77.24
TOTAL AMOUNT DUE _ $9,502.87

SEND REMITTANCE TO:

Waste Management

Columbia Ridge Landfill AMOUNT DUE: $9,502.87
P.O. Box 541065 Payment due upon receipt
Los Angeles, CA. 90054-1065

Please reference your account number and invoice number on your payment. Thankyou.

A Division of Oregon Waste Systems



Customer Summary Report
Criteria: 08/15/2013 12;00 AM to 08/31/2013 11:59 PM
Business Unit Name: AK St Reload and Recycle Facllity - S07325 (USA)
Customer Name: BOEING (BOEING)
Profile: 100583WA

Ticket Date:”

8/15/2013 65866 . 13(OR-Boeing Renton 100583WA H13T 34.46 51,259.50
8/15/2013 65901 13|{OR-Boeing Rentaon X2648 100583WA H13T 33.24 $1,224.56
8/15/2013 65925 13|OR-Boeing Renton X2648 100583WA H13T 33.73 $1,242.61
8/26/2013 66583 13|0R-Boeing Renten X2648 100583WA H24T 32.39 51,193.25_
8/25/2013 66584 13{OR-Boeing Rentcn X2648 100583WA H20T 28.93 $1,065.78
8/256/2013 66609 13}0R-Boering Renton X2648 100583WA H24 16.16 $595.33
8/26/2013 66614 13|0R-Boeing Renten Xx2648 100583WA H20 16.25 $598.66
8/26/2013 66635 13|OR-Boeing Renton X2648 100583WA H24 17.08 $629.22
8/26/2013 66637 13|0R-Boelng Renton X2648 100583WA H20 14,66 $540.07
8/256/2013 66652 13{OR-Boeing Renton X2648 100583WA H24T 17.62 $649.13
8/25/2013 66654 13|OR-Boeing Renten X2648 100583WA H20T 13.43 549476
Customer Total 11 257.95 $6,502.87




Customer Summary Report

Criteria: 08/15/2013 12:00 AM to 08/31/2013 11:59 PM
Business Unit Name: AK St Reload and Recycle Facility - S07325 (USA)
Customer Name: BOEING (BOEING)

Profile: 10058

3WA

ket i Cust Code ¢

8/15/2013 65866 13 OR-Boeing Renton X2648 100583WA 34.46 $1,269.5
8/15/2013 65901 13|OR-Boeing Ranton X2648 100583WA H13T 33.24 $1,224.56
8/15/2013 65925 13|OR-Boeing Renton X2648 100583WA H13T 33.73 $1,242.61
8/26/2013 66583 13{OR-Boeing Renton X2648 100583WA H24T 3239 §1,193.25
8/26/2013 66584 13|OR-Boeing Renton X2G48 100583WA H20T 28.93 51,065.78
8/26/2013 _ 56609 13}OR-Boeing Renton X2648 100583WA H24 16.16 5595.33
8/26/2013 66614 13| OR-Boeing Renton X2648 100583WA H20 16.25 $598.56
8/26/2013 66635{ 13]OR-Boeing Renton X2643 100583WA H24 17.08 $§_29.22
8/26/2013 66637 13|OR-Boeing Renton X2648 100583WA H20 i4.66 $540.07
8/26/2013 66652 13{0OR-Boeing Renton X2548 100583WA H24T7 17.62 $649.13
8/25/2013 66654 13|0OR-Boeing Renton X2648 100583WA H20T 13.43 549476
Custormer Total 11 257.95 $9,502.87
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PermeOx® Plus Purchase Order






Moxley, Nathan

From:
Sent:
To:
Cc:

Subject:

Correct. 500 Ibs.

Order Information

General

Total
Supplier
Supplier Site
Address

Buyer
‘Order Date
Revised Date
Description

Status

Note to Supplier

Operating Unit

Sourcing Document

Attachments

PO Details

Bach, Carl M [carl.m.bach@boeing.com]

Monday, September 09, 2013 11:47 AM

Wallace, Fred J; Moxley, Nathan

Mcgaughey, Larry; Long, John

RE: Perm-Ox and Soil Disposal Records for AOC-92

Here is the order sheet:

Terms and Conditions

3,712.50 Payment Terms NET 60

CENTRAL TRADE AGENCIES INC

656565-01 Ship Via ROAD

DBA CENTRAL TRADING AGENCY

6830 BOTHELL WAY NE STE 434 FOB Origin

KENMORE, WA 98028-3546

ALMANZOR. ANNIE M Freight Terms Freight
Collect

10-Jun-2013 09:07:47

***MUST BE DELIVERED NO LATER THAN
JUNE 19TH*** PermeOx Plus;

http:/ /environmental.fmc.com/solutions/soil-
ground-remediation/permeox-plus, 100 Ib

Ship-To Address

“"TIP See PO Details - Line

drums Details Ship-To
Approved Location for each PO
***MUST BE DELIVERED NO LATER THAN Line

JUNE 19TH*** Ship collect UPS 3352WO0 or
FedEx Account #123105885. If item is too
heavy or large for UPS, please contact the
buyer for freight information. Boeing GP1
Terms & Conditions herein incorporated
located at
http://www.boeingsuppliers.com/TaC.htm.
Boeing Service Provider Manual & Supplement
Statement of Work Applicable to Hazardous
Materials Used with GP1 and GP2 also apply,
please contact buyer for latest copy.

TBC SSG OPERATING UNIT

Bill-To Address

Address Submit
Invoices
Electronically

Seattle, WA
98124

None

Show All Details | Hide All Details

Details Line — Supplier Description

Summary

Total 3

Received

(O8]

Invoiced

[O%)

Payment Status P

“TIP The Invoiced .

above may be
incorrect for ¢
invoiced prior
9/1/10. Scroll
PO Details ant
Show All Deta
to view All Shi
level Quantity
Amount Invoir

If the results
questionable,
the Buyer liste
this Purchase

UOM Qty Price Amount Status Reason Global [\



Item Agreement$S

PermeOx Plus;
http://environmental.fmc.com/solutions/soil-
ground-remediation/permeox-plus, 100 Ib

[+ Show 1 drums LB 500 7.425 3,712.50 Closed

From: Wallace, Fred ]

Sent: Friday, September 06, 2013 12:43 PM

To: Moxley, Nathan; Bach, Carl M

Cc: Mcgaughey, Larry; Long, John

Subject: RE: Perm-Ox and Soil Disposal Records for AOC-92

Nat,
We spread (5) drums of Perm — Ox. | think each drum weighed 100 lbs, but you should confirm with Carl on Monday
when he returns from vacation.

Glacier excavated and shipped (677 tons) of soil to Alaska street. | can send you Waste Management’s summary reports
if you need them.

Boeing Remediation

fred.j.wallace@boeing.com
206.930.0461
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APPENDIX C

Laboratory Reports and Data Validation






Memo

To:
From:
Tel:
Fax:

Date:

Subject:

Larry McGaughey, Project Manager
Crystal Neirby
(206) 342-1760
(206) 342-1761
October 16, 2013

Summary Data Quality Review
2013 Boeing Renton Sampling Support

AOC-092 Excavation

ARI SDGs: XA71, XA82, XA98, XB22, XC25, and XC55

Project:
cc:

amec®

0088880080.0300
Project File

This memo presents the summary data quality review of 21 primary soil samples and four trip blank
samples collected between August 13 and 28, 2013. The samples were submitted to Analytical
Resources, Inc. (ARI), located in Tukwila, Washington, a laboratory accredited by the Washington
State Department of Ecology (Ecology). The samples were analyzed for the following:

o Benzene by U.S. Environmental Protection Agency (EPA) Method 8021B Modified; and

e Total petroleum hydrocarbons as gasoline (TPH-G) by Ecology Method NWTPH-Gx.

The samples, the sample dates, and the associated laboratory sample delivery groups (SDGs) are
listed below.

Sample ID
AOC-92-B1-4.5
AOC-92-NW-1-4.0
AOC-92-NW-2-4.0
AOC-92-WW-1-4.0
AOC-92-EW-1-4.0

AOC-92-NORTH-21-4.5

AOC-92-B2-6.0
Trip Blank
AOC-92-B3-6.0
AOC-92-WW-2-4.0
AOC-92-B4-4.5
AOC-92-EW-2-4.0
Trip Blank
AOC-92-SW-1-5.0
AOC-92-WW-3-4.0
AOC-92-B5-5.5
AOC-EW-3-4.0
AOC-92-SW-2-4.0
Trip Blank
AOC-92-B6-5.0
AOC-92-WW-4-4.0

AMEC Environment & Infrastructure, Inc.

600 University Street, Suite 600

Seattle, Washington
USA 98101-4107

Tel
Fax

(206) 342-1760
(206) 342-1761

www.amec.com

Date Sampled

8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/13/2013
8/14/2013
8/14/2013

8/14/2013
8/14/2013
8/14/2013
8/14/2013

8/15/2013
8/15/2013
8/15/2013
8/15/2013
8/15/2013

8/26/2013
8/26/2013

SDG
XAT1
XAT71
XAT71
XAT71
XAT71
XA82
XA82
XA82
XA98
XA98
XA98
XA98
XA98
XB22
XB22
XB22
XB22
XB22
XB22
XC25
XC25



amec®

Memo
October 16, 2013
Page 2 of 4
Sample ID Date Sampled SDG
AOC-92-B7-5.0 8/26/2013 XC25
AOC-92-EW-4-4.0 8/26/2013 XC25
Trip Blank - XC25
AOC-92-EW-5-4.0 8/28/2013 XC55

Data were reviewed in accordance with the appropriate method procedures and criteria documented
in the Quality Assurance Project Plan (QAPP) (AMEC, 2012). The control limits provided in the QAPP
are advisory limits; therefore, the most current control limits provided by the laboratory were used to
evaluate the quality control data. In cases where the laboratory did not track limits for an analyte, the
limits in the QAPP were used.

Holding times, method/trip blanks, surrogate recoveries, laboratory control samples (LCS) and
laboratory control sample duplicates (LCSD), matrix spike/matrix spike duplicates (MS/MSD), field
duplicates, and reporting limits were reviewed where available to assess compliance with applicable
methods. If qualification was required, data were qualified based on the definitions and use of
qualifying flags outlined in EPA guidelines (EPA, 2008).

ARI received the samples each day that samples were collected. The temperatures of the coolers
were recorded upon receipt and were below the maximum acceptable temperature of 6 degrees
Celsius (°C), with the following exceptions:

o SDG XA71 was received at a temperature of 14.4°C, within one hour of final sample
collection.

o SDG XC55 was received at a temperature of 13.3 °C, within a half hour of final sample
collection.

The temperatures of the coolers did not equilibrate because of the brief amount of time the samples
spent in transit to the laboratory. The sample results are not affected by the cooler temperatures and
are not qualified.

The laboratory also noted “pea-sized” bubbles (2 to 4 millimeters) in the trip blank associated with
SDGs XA82 and XA98. The laboratory proceeded with analysis using unaffected vials if available.
Sample results are not affected and are not qualified.

ORGANIC ANALYSES

Samples were analyzed for benzene and TPH-G. Laboratory data were evaluated for the following
parameters:

1. Preservation and Holding Times — Acceptable
2. Blanks — Acceptable except as noted:

SDGs XA71 and XC55: a trip blank was not submitted with the samples associated
with these SDGs, as required. The sample results are not affected and are not
qualified.

R:\8888.000 Boeing Renton\182\Appendix C AOC-092 Excavation Report\App C - Lab Data\AOC-092 DV Memo_Sx.docx



amec®

Memo
October 16, 2013
Page 3 of 4

3. Surrogates — Acceptable except as noted:

SDG XA71: The surrogate bromobenzene, (one of two surrogates reported for both
benzene and gasoline analyses) was not recovered in the initial analysis of sample
AOC-92-NW-2-4.0 due to high analyte concentrations. The sample was diluted and
reanalyzed with acceptable surrogate recoveries; therefore, sample results are not
qualified.

LCS/LCSD - Acceptable

MS/MSD — Sample specific MS/MSD analyses were not performed with the samples
submitted for this project.

6. Field Duplicates — Field duplicates were not collected with the samples submitted for
this project.

7. Reporting Limits and laboratory flags — Acceptable except as noted:

SDG XA71: The laboratory flagged the gasoline range hydrocarbon result in the initial
analysis of sample AOC-92-NW-2-4.0 with an “ES” to indicate the result was greater
than the calibration range of the instrument. The sample was diluted and reanalyzed.
The gasoline range hydrocarbon result is reported from the reanalysis, and the
benzene result is reported from the initial analysis

OVERALL ASSESSMENT OF DATA

The table below summarizes the data assessment. The completeness of SDGs XA71, XA82, XA98,
XB22, XC25, and XC55 is 100 percent. Evaluation of the usefulness of these data is based on EPA
guidance documents identified in the introduction to this report. Few problems were identified, and
analytical performance was generally within specified limits. The data meet the project’s data quality
objectives.

Sample ID Qualified Analyte
AOC-92-B1-4.5 None
AOC-92-NW-1-4.0 None
AOC-92-NW-2-4.0 None
AOC-92-WW-1-4.0 None
AOC-92-EW-1-4.0 None
AOC-92-NORTH-21-4.5 None
AOC-92-B2-6.0 None
Trip Blank None
AOC-92-B3-6.0 None
AOC-92-WW-2-4.0 None
AOC-92-B4-4.5 None
AOC-92-EW-2-4.0 None
Trip Blank None
AOC-92-SW-1-5.0 None
AOC-92-WW-3-4.0 None

R:\8888.000 Boeing Renton\182\Appendix C AOC-092 Excavation Report\App C - Lab Data\AOC-092 DV Memo_Sx.docx



amec®

Memo
October 16, 2013
Page 4 of 4
Sample ID Qualified Analyte
AOC-92-B5-5.5 None
AOC-EW-3-4.0 None
AOC-92-SW-2-4.0 None
Trip Blank None
AOC-92-B6-5.0 None
AOC-92-WW-4-4.0 None
AOC-92-B7-5.0 None
AOC-92-EW-4-4.0 None
Trip Blank None
AOC-92-EW-5-4.0 None
REFERENCES

AMEC Environment & Infrastructure, Inc. (AMEC), 2012, Quality Assurance Project Plan, Boeing
Renton Facility, Renton, Washington: Prepared for the Boeing Company, February.

U.S. Environmental Protection Agency (EPA), 2008, U.S. EPA Contract Laboratory Program National
Functional Guidelines for Superfund Organic Methods Data Review: EPA 540-R-08-001, June.

R:\8888.000 Boeing Renton\182\Appendix C AOC-092 Excavation Report\App C - Lab Data\AOC-092 DV Memo_Sx.docx



Analytical Resources, Incorporated
Analytical Chemists and Consultants

August 14, 2013

Crystal Neirby

Amec

One Union Square

600 University Street, Suite 600
Seattle, WA 98101

RE: Project: Renton AOC-92
ARI Job: XA71

Dear Mr. Haddock:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation, and analytical results for
the project referenced above. Analytical Resources, Inc. (ARI) accepted five soil samples on August 13,2013,

The samples were analyzed for NWTPH-Gx plus Benzene, as requested on the COC.
No anomalies were associated with these samples.

Quality control analysis results are included for your review. An electronic copy of this report and all associated raw data
will be kept on file at ARL If you have any questions or require additional information, please contact me at your
convenience.

Sincerely,

ANALYTICAL
ZHAG
L

Kelly Bettem

Client Services Manager

(206) 695-6211

kellyb@arilabs.com

www.arilabs.com

Enclosures
cc: Carl Bach, The Boeing Company, carl.m.bach@Boeing.com

Page 1 of _/é___

4611 South 134th Place, Suite 100 ¢ Tukwila WA 98168 * 206-695-6200 * 206-695-6201 fax
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’F Analytical Resources, Incorporated s
a Analytical Chemists and Consultants COOIer Recelpt Form

ARI Client %OQJ M Project Name®

COC No(s) \ A Delivered by Fed-Ex UPS Qourner Hand Delivered Other

Assigned ARI Job No __ U platd Tracking No @
Preliminary Examination Phase:

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

Were custody papers included with the cooler? . . . .. ... .. . ... . ... ... .o @ NO

Were custody papers properly filled out (ink, signed, etc.) .. .. ... . . @ NO
44

Temperature of Cooler(s) (°C) {recommended 2 0-6.0 °C for chemistry).. ..
If cooler temperature 1s out of compliance fill oyt form 00070F Temp Gun ID#. /;ﬁ/o/zﬁgé/
J Date’ g//g//5 Time. /Z /m
LIRS g G~

Complete custody forms and attach all shipping documents

Cooler Accepted by~

Log-In Phase:

Was a temperature blank included in the cooler? .. P TR YES
What kind of packing material was used? . . Bubble Wra Gel Packs @ Foam Block Paper Other:

Was sufficient ice used (if appropriate)? . ... . e e e e e NA

Were all bottles sealed in individual plastic bags? .

Did all bottles arnve in good condition (unbroken)? .. ... ... ... e e,

Were all bottle labels complete and legible? .. . . . .. . ... ... .

Did the number of containers histed on COC match with the number of containers received? ...

Did all bottle labels and tags agree with custody papers?

OIHEEY

Were all bottles used correct for the requested analyses? .. .. ...

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @ YES NO
Were all VOC wiais free of air bubbles? . .. ... ... @ YES NO
Was sufficient amount of sample sent in each bottle? @ NO
Date VOC Trip Blankwas made at ARL.. . .. ... ... . . o @
Was Sample Split by ARI : @ YES Date/Time Equipment Spht by:
Samples Logged by: ‘D!\/ Date- %\' \5\\ % Time: / 4076
** Notify Project Manager of discrepancies or concems **
Sampie ID on Bottle Sample ID on COC Sample ID on Bottle Sampie ID on COC
Additional Notes, Discrepancies, & Resolutions:
By Date:
Spnalt Air Babbles Peatubdies' Small 2 “sm”
- 2p 24
‘. : . e o o Peabubbles > “pb”
s * Large - “ig”
Headspace 2 “bs”
0016F Cooler Receipt Form Revision 014
3/2110

4
.qé
funts



/2

Analytical Resources,

Incorporated

Analytical Chemists and

Cooler Temperature

e Compliance Form
XA\
Cooler#: \ Temperature(°C):  [1], 1
Sample ID Bottle Count | Bottle Type
AL Sannphes. aconed.
QAloove LG
Coolen#: Temperature(°C):
Sample ID Bottle Count | Bottle Type
Cooler#: Temperature(°C):
Sample ID Bottle Count | Bottle Type
Cooler#: Temperature(°C):
Sample ID Bottie Count | Bottle Type
Completed by: D/ Date. 131!(3

00070F

Cooler Temperature Compliance Form

%

%

fals

Version 000
3/3/09

LY
2




Sample ID Cross Reference Report

ARI Job No: XA/l
The Boeing Company
Project Event: N/A

Client:

Project Name:

Boeing Renton AOC-92

ANALYTICAL
RESOURCES
INCORPORATED

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. AOC-92-Bl-4.5 XAT1A 13-16811 Soil 08/13/13 10:50 08/13/13 13:10
2. AOC-92-NW-1-4.0 XA71B 13-16812 Soil 08/13/13 11:00 08/13/13 13:10
3. AOC-92-NW-2-4.0 XA71C 13-16813 Soil 08/13/13 11:10 08/13/13 13:10
4. AOC-92-WW-1-4.0 XA71D 13-16814 Soil 08/13/13 12:00 08/13/13 13:10
5. AOC-92-EW-1-4.0 XAT1E 13-16815 Soil 08/13/13 12:15 08/13/13 13:10
Printed 08/13/13 Page 1 of 1
AATL B85



ORGANICS ANALYSIS DATA SHEET

BETX by Method SW8021BMod

TPHG by Method NWTPHG

Page

Lab Sample ID: XA71A

1 ofl

QC Report No:

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: AOC-92-Bl1-4.5

SAMPLE

XA71-The Boeing Company

LIMS ID: 13-16811 Project: Boeing Renton AOC-92
Matrix: Soil Event: NA
Data Release Authorized?“VVJ Date Sampled: 08/13/13
Reported: 08/14/13 Date Received: 08/13/13
Date Analyzed: 08/13/13 22:09 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 92 mg-dry-wt
Percent Moisture: 13.3%
CAS Number Analyte RL Result
71-43-2 Benzene 14 21
GAS ID
Gasoline Range Hydrocarbons 5.4 29 GAS
BETX Surrogate Recovery
Trifluorotoluene 90.7%
Bromobenzene 93.5%
Gasoline Surrogate Recovery
Trifluorotoluene 91.8%
Bromobenzene 96.4%
BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gascline.

GRO:

Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-NW-1-4.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA71B QC Report No: XA71-The Boeing Company
LIMS ID: 13-16812 Project: Boeing Renton AOC-92
Matrix: Soil Event: NA
Data Release Authorized?‘\\NJ Date Sampled: 08/13/13
Reported: 08/14/13 Date Received: 08/13/13
Date Analyzed: 08/13/13 22:38 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 76 mg-dry-wt
Percent Moisture: 11.4%
CAS Number Analyte RL Result
71-43-2 Benzene 17 <17 0
GAS ID
Gasoline Range Hydrocarbons 6.6 < 6.6 U -

BETX Surrogate Recovery

Trifluorotoluene 92.4%
Bromobenzene 95.1%

Gasoline Surrogate Recovery

Trifluorotoluene 94.4%
Bromobenzene 99.8%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gascline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

o T fn AR AP ez
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-NW-2-4.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA71C QC Report No: XA71-The Boeing Company
LIMS ID: 13-16813 Project: Boeing Renton AOC-92
Matrix: Soil Event: NA
Data Release Authorized: VWNW Date Sampled: 08/13/13
Reported: 08/14/13 Date Received: 08/13/13
Date Analyzed: 08/14/13 00:34 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 89 mg-dry-wt
Percent Moisture: 16.6%
CAS Number Analyte RL Result
71-43-2 Benzene 14 <14 U
GAS 1ID
Gasoline Range Hydrocarbons 5.6 3,500 ES GRO

BETX Surrogate Recovery

Trifluorotoluene 107%
Bromobenzene NR

Gasoline Surrogate Recovery

Trifluorotoluene 116%
Bromobenzene NR

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

!

i

¥

R
.
£

e
Wﬂ
X
[in]
gl

L
&

FORM T



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XA71C

LIMS ID: 13-16813

Matrix: Soil

Data Release Authorized:
Reported: 08/14/13 ‘\VQ

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: AOC-92-NW-2-4.0

DILUTION

QC Report No: XA71-The Boeing Company
Project: Boeing Renton AOC-92

Event: NA

Date Sampled: 08/13/13
Date Received: 08/13/13

Date Analyzed: 08/13/13 23:07 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 4.4 mg-dry-wt
Percent Moisture: 16.6%
CAS Number Analyte RL Result
71-43-2 Benzene 280 < 280 U
GAS ID
Gasoline Range Hydrocarbons 110 3,600 GRO

BETX Surrogate Recovery

Trifluorotoluene 96.2%

Bromobenzene

103%

Gasoline Surrogate Recovery

Trifluorotoluene 97.8%

Bromobenzene

109%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasocline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM T



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XA71D

LIMS ID: 13-16814

Matrix: Soil .
Data Release Authorized: X0O\\N
Reported: 08/14/13

Date Analyzed: 08/13/13 23:36
Instrument/Analyst: PID1/PKC

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: AOC-92-WW-1-4.0

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

SAMPLE

XA71-The Boeing Company
Boeing Renton AOC-92

NA

08/13/13

08/13/13

Purge Volume: 5.0 mL
Sample Amount: 92 mg-dry-wt
Percent Moisture: 22.1%

CAS Number Analyte RL Result
71-43-2 Benzene 14 <14 U
GAS ID
Gasoline Range Hydrocarbons 5.4 12 GRO
BETX Surrogate Recovery
Trifluorotoluene 85.3%
Bromobenzene 88.2%
Gasoline Surrogate Recovery
Trifluorotoluene 87.0%
Bromobenzene 93.6%
BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XA71E
LIMS ID: 13-16815

Matrix: Soil i
Data Release Authorized;pw\\Nd
Reported: 08/14/13

Date Analyzed: 08/14/13 00:05
Instrument/Analyst: PID1/PKC

ANALYTICAL @
RESOURCES
INCORPORATED
Sample ID: AOC-92-EW-1-4.0
SAMPLE

QC Report No: XA71-The Boeing Company
Project: Boeing Renton AOC-92
Event: NA
Date Sampled: 08/13/13
Date Received: 08/13/13

Purge Volume: 5.0 mL
Sample Amount: 74 mg-dry-wt
Percent Moisture: 21.0%

CAS Number Analyte RL Result
71-43-2 Benzene 17 <17 U©
GAS ID
Gasoline Range Hydrocarbons 6.7 47 GRO

BETX Surrogate Recovery

Trifluorotoluene
Bromobenzene

87.8%
93.3%

Gasoline Surrogate Recovery

Trifluorotoluene
Bromobenzene

90.0%
98.8%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

N Ar - | = 2 PG S % M
Tt 8 = BEEUCRAN NS
FORM I i IR S



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: MB-081313

LIMS ID: 13-16811

Matrix: Soil

Data Release Authorized:C\N\hA)
Reported: 08/14/13

Date Analyzed: 08/13/13 12:15
Instrument/Analyst: PID1/PKC

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: MB-081313

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

METHOD BLANK

XA71~The Boeing Company
Boeing Renton AOC-92

NA

NA

NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

CAS Number Analyte RL Result
71-43-2 Benzene 12 <12 U
GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.00U0 -—=
BETX Surrogate Recovery
Trifluorotoluene 95.8%
Bromobenzene 92.4%
Gasoline Surrogate Recovery
Trifluorotoluene 97.0%
Bromobenzene 94.9%
BETX values reported in ng/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ARI Job: XA71
Matrix: Soil

BETX SOIL SURROGATE RECOVERY SUMMARY

ANALYTICAL
RESOURCES

@

INCORPORATED

QC Report No: XA71-The Boeing Company

Project:

Event: NA

Client ID TFT BBZ TOT OUT
MB-081313 95.8% 92.4% 0
LCS-081313 110% 99.3% 0
LCSD-081313 109% 101% 0
AOC-92-B1-4.5 90.7% 93.5% 0
AOC~-92-NW-1-4.0 92.4% 95.1% 0
AOC-92-NW-2-4.0 107% NR 0
AOC-92-NW-2-4.0 DL 96.2% 103% 0
AOC=-92-WW-1-4.0 85.3% 88.2% 0
AOC-92-EW-1-4.0 87.8% 93.3% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (69-126)
(BBZ) = Bromobenzene (80-120) (49-143)

Log Number Range:

13-16811 to 13-16815

FORM II BETX

Page 1 for XA71
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TPHG SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XA71
Matrix: Soil

ANALYTICAL
RESOURCES

@

INCORPORATED

QC Report No: XA71-The Boeing Company
ject: Boeing Renton AOC-92
Event: NA

Pro

Client ID BFB TFT BB2 TOT OUT
MB-081313 NA 97.0% 94.9% 0
LCS-081313 NA 113% 99.6% 0
LCSD~-081313 NA 114% 105% 0
AOC-92-B1-4.5 NA 91.8% 96.4% 0
AOC-92-NW-1-4.0 NA 94.4% 99.8% 0
AOC-92-NW-2-4.0 NA 116% NR 0
AOC-92-NW-2-4.0 DL NA 97.8% 109 0
AOC-92-WW-1-4.0 NA 87.0% 93.6% 0
AOC-92-EW-1-4.0 NA 90.0% 98.8% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
(BBZ) = Bromobenzene (80-120) (52-149)

Log Number Range: 13-16811 to 13-16815

FORM II TPHG

Page 1 for XA71



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED

BETX by Method SW8021BMod

Page 1 of 1

Lab Sample ID: LCS-081313
LIMS ID: 13-16811

Sample ID: LCS-081313
LAB CONTROL SAMPLE

QC Report No: XA71-The Boeing Company
Project: Boeing Renton AQC-92

Matrix: Soil Event: NA
Data Release Authorized: QYVV\) Date Sampled: NA
Reported: 08/14/13 Date Received: NA
Date Analyzed LCS: 08/13/13 11:16 Purge Volume: 5.0 mL
LCSD: 08/13/13 11:45

Instrument/Analyst LCS: PID1/PKC Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/PKC LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-1LCSD Recovery RPD

Benzene

93.5 105 89.0% 92.0 105 87.6% 1.6%

Reported in pg/kg (ppb)

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

LCS LCSD
Trifluorotoluene 110% 109%
Bromobenzene 99.3% 101%

o E R E)
3 e SRERYEE B LY
FORM III T a B - WENESYS 3 A



ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-081313

LIMS ID: 13-16811

Matrix: Soil

Data Release Authorized: ‘NVVJ
Reported: 08/14/13

Date Analyzed LCS: 08/13/13 11:16
LCSD: 08/13/13 11:45
Instrument/Analyst LCS: PID1/PKC
LCSD: PID1/PKC

Analyte

s

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

Purge

Sample Am

ANALYTICAL @

RESOURCES

INCORPORATED
ample ID: LCS-081313

LAB CONTROL SAMPLE

XA71-The Boeing Company
Boeing Renton AOC-92

NA

NA

NA

Volume: 5.0 mL

ount LCS: 100 mg-dry-wt
LCSD: 100 mg-dry-wt

Gasoline Range Hydrocarbons

RPD calculated using sample concentrations per SW846.

Spike LCS Spike LCSD
LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
120 125 96.0% 123 125 98.4% 2.5%
Reported in mg/kg (ppm)

TPHG Surrogate Recovery

LCs LCsSD

Trifluorotoluene
Bromobenzene 9

FORM III

113% 114%
9.6% 105%



Analytical Resources, Incorporated
Analytical Chemists and Consultants

August 15, 2013

Crystal Neirby

Amec

One Union Square

600 University Street, Suite 600
Seattle, WA 98101

RE: Project: Renton AOC-92
ARI Job: XA82

Dear Mr. Haddock:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation, and analytical results for
the project referenced above. Analytical Resources, Inc. (ARI) accepted two soil samples and a trip blank on August 14,
2013.

The samples were analyzed for NWTPH-Gx plus Benzene, as requested on the COC.
No anomalies were associated with these samples.

Quality control analysis results are included for your review. An electronic copy of this report and all associated raw data
will be kept on file at ARI. If you have any questions or require additional information, please contact me at your
convenience.

Sincerely,

ANAL ZL SQURCES, INC.
™
Il A
Kelly Bottem

Client Services Manager

(206) 695-6211

kellyb@arilabs.com

www.arilabs.com

Enclosures

cc: Carl Bach, The Boeing Company, carl.m.bach@Boeing.com

Page 1 of __/%/ ‘

4611 South 134th Place, Suite 100 * Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax
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’F Analytical Resources, Incorporated -
a Analytical Chemists and Consultants COOIer Recelpt Form
ARI Client @P\M Project Name-

COC No(s) @) Delivered by Fed-Ex U Coune@d Other

Assigned ARI Job No XPP)& Tracking No: @‘

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of {o cooler? YES @@
Were custody papers included with the cooler? . . . . ... ... . ... 0 @ NO
Were custody papers properly filled out (ink, signed, etc.) . e @ NO
Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry).. . 35

If cooler temperature 1s out of comphance fill out form 00070F Temp Gun ID#.M
Cooler Accepted by~ ﬁ\/ Date’ 8// ‘///S Time, /Oﬂ/)

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ... . ... ... ... . ... e YES @
What kind of packing material was used? ... Bubble Wrap \({etIce Gel Packs @‘9 Foam Block Paper Other:
Was sufficient ice used (if appropriate)? ........ ... J o NA @ NO
Were all bottles sealed in individual plastic bags? . . ... \@ NO
Did all bottles arrive in good condition (unbroken)? ... .. @ NO
Were all bottle labels complete and legible? .. . . . @; NO
Dd the number of containers hsted on COC match with the number of containers receved? ... .. . @ NO
Did all bottle labels and tags agree with custody papers? @ NO
Were all bottles used correct for the requested analyses? .. .. ... .. . ... . .. ... @ NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @ YES NO
Were all VOC vials free of airbubbles? . .. .. .. . ... . . ... . .. ... NA YES )
Was sufficient amount of sample sent n each bottle? ... ... .. ... ... . . .. ... @E NO
Date VOC Trip Blankwas made at ARL... . ... .. ... . . el e NA e I)%
Was Sample Split by ARI : @ YES Date/Time Egquipment Split 'by:'
Samples Logged by: Q/\/ Date: 8" lL” (3 Time /OQI
** Notify Project Manager of discrepancies or concemns ™
Sampie ID on Bottle Sample ID on COC Sample ID on Bottie Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
T6=20p
By /4\/ Date: 8/] (-(( (3
Srmalt Air Bybbles Featubbiss' ¥ Small = “sm”
20 G4 v
‘o : . e ® o Peabubbles > “pb”
i °® b Large = “Ig»
Headspace 2> “hs”
0016F Cooler Receipt Form Revision 014

3/2110




ANALYTICAL
Sample ID Cross Reference Report RESOURCES
INCORPORATED
ARI Job No: XA82
Client: The Boeing Company
Project Event: N/A
Project Name: Boeing Renton, AOC-92

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. AOC-92-NORTH-21-4.5 XA82A 13-16830 Soil 08/14/13 06:55 08/14/13 10:20
2. A0C-92-B2-6.0 XA82B 13-16831 Soil 08/14/13 09:10 08/14/13 10:20
3. Trip Blanks XAB82C 13-16832 Water 08/14/13 08/14/13 10:20

Printed 08/14/13 Page 1 of 1

Vrons mre



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-NORTH-21-4.5
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA82A QC Report No: XA82-The Boeing Company
LIMS ID: 13-16830 Project: Boeing Renton, AOC-92
Matrix: Soil Event: NA
Data Release Authorized: \VFPVV Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 13:04 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 67 mg-dry-wt
Percent Moisture: 23.6%
CAS Number Analyte RL Result
71-43-2 Benzene 19 < 1% U
GAS ID
Gasoline Range Hydrocarbons 7.4 < 7.4 0 -—=

BETX Surrogate Recovery

Trifluorotoluene 93.0%
Bromobenzene 90.7%

Gasoline Surrogate Recovery

Trifluorotoluene 94.6%
Bromobenzene 93.7%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

L 5 S, S N
FORM I Sy AR T, BEFWIAWIWSLD



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES

INCORPORATED

BETX by Method SW8021BMod Sample ID: AOC-92-B2-6.0

TPHG by Method NWTPHG
Page 1 of 1

SAMPLE

Lab Sample ID: XA82B QC Report No: XA82-The Boeing Company
LIMS ID: 13-16831 Project: Boeing Renton, AOC-92
Matrix: Soil ‘ Event: NA
Data Release Authorized: ‘\\N“ Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 13:33 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 74 mg-dry-wt
Percent Moisture: 22.8%
CAS Number Analyte RL Result
71-43-2 Benzene 17 < 17 U
GAS ID
Gasoline Range Hydrocarbons 6.7 < 6.7 0 -—-

BETX Surrogate Recovery

Trifluorotoluene 96.8%
Bromobenzene 95.9%

Gasoline Surrogate Recovery

Trifluorotoluene 98.1%
Bromobenzene 100%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section

FORM I

11.10.5 of EPA Method 8000C.



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: Trip Blanks
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA82C QC Report No: XAB82-The Boeing Company
LIMS ID: 13-16832 Project: Boeing Renton, A0OC-92
Matrix: Water Event: NA
Data Release Authorized:of\“vj Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 12:34 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Dilution Factor: 1.00

CAS Number Analyte RL Result

71-43-2 Benzene 0.25 < 0.25 U

GAS 1ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U© -

BETX Surrogate Recovery

Trifluorotoluene 98.8%
Bromobenzene 95.6%

Gasoline Surrogate Recovery

Trifluorotoluene 99.6%
Bromobenzene 95.1%

BETX values reported in pg/L (ppb)
Gasoline values reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.
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ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES
INCORPORATED

BETX by Method SW8021BMod Sample ID: MB-081413

TPHG by Method NWTPHG
Page 1 of 1

METHOD BLANK

Lab Sample ID: MB-081413 QC Report No: XA82-The Boeing Company
LIMS ID: 13-16830 Project: Boeing Renton, AOC-92
Matrix: Soil Event: NA
Data Release Authorized: ﬁ‘V\h®) Date Sampled: NA
Reported: 08/15/13 Date Received: NA
Date Analyzed: 08/14/13 11:44 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 100 mg-dry-wt
CAS Number Analyte RL Result
71-43-2 Benzene 12 <12 U©
GAS 1D
Gasoline Range Hydrocarbons 5.0 < 5.00U0 -—-
BETX Surrogate Recovery
Trifluorotoluene 95.2%
Bromobenzene 93.3%
Gasoline Surrogate Recovery
Trifluorotoluene 96.2%
Bromobenzene 96.8%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I



ANALYTICAL @
RESOURCES

INCORPORATED

BETX SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XA82

QC Report No: XAB82-The Boeing Company

Matrix: Soil Project: Boeing Renton, AOC-92
Event: NA
Client ID TFT BBZ TOT OUT
MB-081413 95.2% 93.3% 0
1L.CS-081413 107% 99.5% 0
LCSD-081413 107% 100% 0
AOC-92-NORTH-21-4.5 93.0% 90.7% 0
AQOC-92-B2-6.0 96.8% 95.9% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (69-126)
(BBZ) = Bromobenzene (80-120) (49-143)

Log Number Range:

13-16830 to 13-16831

FORM II BETX

Page 1 for XAS82 HenBRE | e =



ANALYTICAL @
RESOURCES
INCORPORATED

TPHG SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XA82
Matrix: Soil

QC Report No: XAB2-The Boeing Company

Project: Boeing Renton, AOC-92
Event: NA

Client ID BFB TFT BBZ TOT OUT
MB-081413 NA 96.2% 96.8% 0
LCS-081413 NA 113% 101% 0
LCSD-081413 NA 113% 107% 0
AOC-92-NORTH-21-4.5 NA 94.6% 93.7% 0
AOC-92-B2-6.0 NA 98.1% 100% 0
LCS/MB LIMITS QC LIMITS
TFT) = Trifluorotoluene (80-120) (65-128)
BBZ) = Bromobenzene (80-120) (52-149)

Log Number Range: 13-16830

to 13-16831

FORM II TPHG

Page 1 for XA82 eS| atcuers n es
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ANAUT"CAL<§ED
RESOURCES

INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMMARY
ARI Job: XA82 QC Report No: XA82-The Boeing Company
Matrix: Water Project: Boeing Renton, AOC-92
Event: NA
Client ID TFT BBZ TOT OUT
Trip Blanks 99.6% 95.1% 0

LCS/MB LIMITS QC LIMITS
( = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)

H

rr

—
|

Log Number Range: 13-16832 to 13-16832

FORM II TPHG

Page 1 for XA82 HABE  BB81 A



ANALYTICAL @
RESOURCES

INCORPORATED
BETX WATER SURROGATE RECOVERY SUMMARY
ARI Job: XA82 QC Report No: XA82-The Boeing Company
Matrix: Water Project: Boeing Renton, AOC-92
Event: NA
Client ID TFT BB2Z TOT OUT
Trip Blanks 98.8% 95.6% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene ( 5 mL PV) (80-120) (80-120)
(TFT) = Trifluorotoluene (15 mL PV) (79-120) (80-120)
(BBZ) = Bromobenzene (5 mL PV) (80-120) (77-120)
(BBZ) = Bromobenzene (15 mL PV) (79-120) (80-120)

Log Number Range: 13-16832 to 13-16832

FORM II BETX
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: LCS-081413
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-081413 QC Report No: XA82-The Boeing Company
LIMS ID: 13-16830 Project: Boeing Renton, AOC-92
Matrix: Soil ' ) Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/15/13 Date Received: NA
Date Analyzed LCS: 08/14/13 10:46 Purge Volume: 5.0 mL
LCSD: 08/14/13 11:15

Instrument/Analyst LCS: PID1/PKC Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/PKC ILCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 89.0 105 84.8% 90.5 105 86.2% 1.7%

Reported in pg/kg (ppb)

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

LCS LCSD
Trifluorotoluene 107% 107%
Bromobenzene 99.5% 100%
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ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-081413

LIMS ID: 13-16830

Matrix: Soil .
Data Release Authorized:WN\VV
Reported: 08/15/13

Date Analyzed LCS: 08/14/13 10:46
LCSD: 08/14/13 11:15
Instrument/Analyst LCS: PID1/PKC

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: LCS-081413
LAB CONTROL SAMPLE

QC Report No: XA82-The Boeing Company
Project: Boeing Renton, AO0C-92

Event: NA
Date Sampled: NA
Date Received: NA

Purge Volume:

Sample Amount LCS:

5.0 mL

100 mg-dry-wt

LCSD: PID1/PKC LCSD: 100 mg-dry-wt
Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 117 125 93.6% 124 125 99.2% 5.8%
Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.
TPHG Surrogate Recovery
LCS LCSD
Trifluorotoluene 113% 113%
Bromobenzene 101¢% 107%
FORM III :ﬂiﬂgg “&Eﬁ&"@fﬁ Sy



Analytical Resources, Incorporated
Analytical Chemists and Consultants

August 15,2013

Crystal Neirby

Amec

One Union Square

600 University Street, Suite 600
Seattle, WA 98101

RE: Project: Renton AOC-92
ARI Job: XA98

Dear Mr. Haddock:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation, and analytical results for
the project referenced above. Analytical Resources, Inc. (ARI) accepted four soil samples and a trip blank on August 14,
2013.

The samples were analyzed for NWTPH-Gx plus Benzene, as requested on the COC.

No anomalies were associated with these samples.

Quality control analysis results are included for your review. An electronic copy of this report and all associated raw data
will be kept on file at ARL If you have any questions or require additional information, please contact me at your

convenience.

Sincerely,

ANALYTACAL ES, INC.
A

Kelly Béttem -

Client Services Manager

(206) 695-6211

kellyb@arilabs.com

www.arilabs.com

Enclosures

cc: Carl Bach, The Boeing Company, carl.m.bach@Boeing.com

Page1of _  (n

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax
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’p Analytical Resources, Incorporated c
a Analyucal Chemists and Consultants COOIer Recelpt FO!’m

ARI Chent BDQ'\(% Project Name: AOG’C?Z { /jOe(M Igﬁ ,\;{@/\

COC No(s) @ Delivered by Fed-Ex UPS Courier dand Delivered Other

Assigned ARI Job No YA qg Tracking No

Prefiminary Examination Phase:

o

<@
Were custody papers included with the cooler? . . . ... . . . .. ... .. . AU @ NO

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

Were custody papers properly filled out (ink, signed, etc.) . ... .. . . R NO
Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry). .... /, 4/

Temp Gun ID¥. Mﬁ/
Date- % // L///S Time. /S—SO

Complete custody forms and attach all shipping documents

If cooler temperature 1s out of comphance fill outjorm 00070F

-
N,

Cooler Accepted by~

Log-In Phase:

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

What kind of packing matenal was used? . . Bubble Wrap @el Packs Baggies Foam Block Paper Other:
Was sufficient ice used (if appropriate)? .. . . .. . .. ..o NA GE@ NO

Were all bottles sealed in individual plastic bags? .. ...
Did all bottles arnve in good condition (unbroken)? ... .. .. .. ... e e

Were all bottle labels complete and legible? . ... .. . ... ... e

Did all bottle labels and tags agree with custody papers? . ...

Were all bottles used correct for the requested analyses? ...

YES
Did the number of containers hsted on COC match with the number of containers received? ... . ... @ NO
YE

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @ YES NO

Were alt VOC vials free of air bubbles? .. ... ... ... ... .. . L L L ﬁ NO

Was sufficient amount of sample sent in each bottle?

DateVOCTnpBlankwasmac’igatARl..A. e e e e e e < N§> q Q! )

Was Sample Spiit by ARI - AN YES Date/Time. quipment Split by:

Samples Logged by: CB VV\ Date: @| /L/( /ﬁ Time. / 5/5

** Notify Project Manager of discrepancies or concerns **

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

Additional Notes, Discrepancies, & Resolutions:

{rip blonko= plo in 7s(\2
By. Qm Date “6\ (

$ma!i Air Bubbles Peatubbiss’ Small > “sm”
2P 2-4 mm
- : . e o ® Peabubbles > “pb”
° L Large = “lg”
Headspace > “hs” W
0016F Cooler Receipt Form Revision 014
3/2110

i
.r? b




Sample ID Cross Reference Report

ARI Job No: XA98
The Boeing Company
Project Event: N/A

Client:

ANALYTICAL
RESQURCES
INCORPORATED

Project Name: AOC-92, Boeing Renton
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. AQC-92-B3-6.0 XA98A 13-16931 Soil 08/14/13 11:15 08/14/13 15:50
2. DAOC-92-WW-2-4.0 XA98B 13-16932 Soil 08/14/13 11:25 08/14/13 15:50
3. AOC-92-B4-4.5 XA98C 13-16933 Soil 08/14/13 14:45 08/14/13 15:50
4. AOC-92-EW-2-4.0 XA98D 13-16934 Soil 08/14/13 14:55 08/14/13 15:50
5. Trip Blanks XA98E 13-16935 Water 08/14/13 08/14/13 15:50
Printed 08/14/13 Page 1 of 1



AhUUAfﬂ(hAL<§Ei?
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-B3-6.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA98A QC Report No: XA98-The Boeing Company
LIMS ID: 13-16931 Project: AOC-92, Boeing Renton
Matrix: Soil Event: NA
Data Release Authorized:waﬁNV Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 20:36 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 60 mg-dry-wt
Percent Moisture: 31.4%
CAS Number Analyte RL Result
71-43-2 Benzene 21 <210
GAS ID
Gasoline Range Hydrocarbons 8.4 < 8.4 0 -—=

BETX Surrogate Recovery

Trifluorotoluene 90.5%
Bromobenzene 93.2%

Gasoline Surrogate Recovery

Trifluorotoluene 92.5%
Bromobenzene 97.0%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XA98B

ANALYTICAL @
RESOURCES
INCORPORATED

Sample ID: AOC-92-WW-2-4.0

QC Report No:

SAMPLE

XA98~-The Boeing Company

LIMS ID: 13-16932 Project: AOC-92, Boeing Renton
Matrix: Soil \ Event: NA
Data Release Authorized:h?*VVV Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 21:05 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 82 mg-dry-wt
Percent Moisture: 24.9%
CAS Number Analyte RL Result
71-43-2 Benzene 15 <15 U
GAS ID
Gasoline Range Hydrocarbons 6.1 < 6.1 0 -—

BETX Surrogate Recovery

Trifluorotoluene
Bromobenzene

91.9%
94.7%

Gasoline Surrogate Recovery

Trifluorotoluene
Bromobenzene

94.3%
98.6%

BETX values reported in ng/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.
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ANAET"CAL<§ED
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-B4-4.5
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA98C QC Report No: XA98-The Boeing Company
LIMS ID: 13-16933 Project: AOC-92, Boeing Renton
Matrix: Soil Event: NA
Data Release Authorized: (“ﬁJ Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 21:35 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 55 mg-dry-wt
Percent Moisture: 36.0%
CAS Number Analyte RL Result
71-43-2 Benzene 23 < 230
GAS 1ID
Gasoline Range Hydrocarbons 9.1 11 GRO

BETX Surrogate Recovery

Trifluorotoluene 85.4%
Bromobenzene 90.0%

Gasoline Surrogate Recovery

Trifluorotoluene 87.6%
Bromobenzene 93.6%

BETX values reported in ng/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XA98D

LIMS ID: 13-16934

Matrix: Soil

Data Release Authorized:xN\hﬁ
Reported: 08/15/13

Date Analyzed: 08/14/13 22:04
Instrument/Analyst: PID1/PKC

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: AOC-92-EW-2-4.0

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

SAMPLE

XA98-The Boeing Company
AOC-92, Boeing Renton
NA

08/14/13

08/14/13

Purge Volume: 5.0 mL
Sample Amount: 74 mg-dry-wt
Percent Moisture: 19.3%

CAS Number Analyte RL Result
71-43-2 Benzene 17 <17 U
GAS ID
Gasoline Range Hydrocarbons 6.7 < 6.70 -—=

BETX Surrogate Recovery

Trifluorotoluene
Bromobenzene

Gasoline Surrogate Recovery

85.7%
89.9%

Trifluorotoluene
Bromobenzene

88.1%
94.4%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg

(ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: Trip Blanks
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XA98E QC Report No: XA98-The Boeing Company
LIMS ID: 13-16935 Project: AOC-92, Boeing Renton
Matrix: Water : . Event: NA
Data Release Authorized:(\\yVJ Date Sampled: 08/14/13
Reported: 08/15/13 Date Received: 08/14/13
Date Analyzed: 08/14/13 18:10 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Dilution Factor: 1.00

CAS Number Analyte RL Result

71-43-2 Benzene 0.25 < 0.25 U0

GAS ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U ---

BETX Surrogate Recovery

Trifluorotoluene 95.9%
Bromobenzene 94.9%

Gasoline Surrogate Recovery

Trifluorotoluene 97.2%
Bromobenzene 98.0%

BETX values reported in pg/L (ppb)
Gasoline values reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: MB-081413

LIMS ID: 13-16931

Matrix: Soil

Data Release Authorized: TYV\R/
Reported: 08/15/13

Date Analyzed: 08/14/13 11:44
Instrument/Analyst: PID1/PKC

ANALYTICAL @

RESOURCES

INCORPORATED
Sample ID: MB-081413

METHOD BLANK

QC Report No: XA98-The Boeing Company
Project: AOC-92, Boeing Renton
Event: NA
Date Sampled: NA
Date Received: NA

Purge Volume: 5.0 mL
Sample Amount: 100 mg-dry-wt

CAS Number Analyte RL Result
71-43-2 Benzene 12 <12 U©
GAS 1ID
Gasoline Range Hydrocarbons 5.0 < 5.00 -——=

BETX Surrogate Recovery

Trifluorotoluene 95.2%

Bromobenzene

93.3%

Gasoline Surrogate Recovery

Trifluorotoluene 96.2%

Bromobenzene

96.8%

BETX values reported in ng/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

" =':_:‘4“_‘:_; e n ;*;ér, ﬁ: :"Tn
FORM I SuTNIIED 0 RIS 8wy



ANALYTICAL @
RESOURCES

INCORPORATED
BETX SOIL SURROGATE RECOVERY SUMMARY
ARI Job: XA98 QC Report No: XA98-The Boeing Company
Matrix: Soil Project: AOC-92, Boeing Renton
Event: NA
Client ID TFT BBZ TOT OUT
MB-081413 95.2% 93.3% 0
LCS-081413 107% 99.5% 0
LCSD-081413 107% 100% 0
AOC-92-B3-6.0 90.5% 93.2% 0
AOC-92-WW-2-4.0 91.9% 94.7% 0
AOC-92-B4-4.5 85.4% 90.0% 0
AQOC-92-EW-2-4.0 85.7% 89.9% 0

LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (69-126)
(BBZ) = Bromobenzene (80-120) (49-143)

Log Number Range: 13-16931 to 13-16934

FORM II BETX

Page 1 for XA98 FaSE L Baei i



TPHG SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XAS98
Matrix: Soil

ANALYTICAL @
RESOURCES

INCORPORATED

QC Report No: XA98-The Boeing Company

Project: AOC-92,

Boeing Renton

Event: NA
Client ID BFB TET BBZ TOT OUT
MB-081413 NA 96.2% 96.8% 0
LCS-081413 NA 113% 1018 0
LCSD-081413 NA 113% 107% 0
AQCC-92-B3-6.0 NA 92.5% 97.0% 0
AOCC-92-WW-2~-4.0 NA 94.3% 98.6% 0
AOC-92-B4-4.5 NA 87.6% 93.6% 0
AQOC-92-EW-2-4.0 NA 88.1% 94.4% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
(BBZ) = Bromobenzene (80-120) (52-149)

Log Number Range: 13-16931 to 13-16934

FORM II TPHG

Page 1 for XA98



ANALYTICAL

RESOURCES
INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMMARY
ARI Job: XA98 QOC Report No: XA98-The Boeing Company
Matrix: Water Project: AOC-92, Boeing Renton
Event: NA
Client ID TET BBZ TOT OUT
Trip Blanks 97.2% 98.0% 0
1LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)
Log Number Range: 13-16935 to 13-16935
FORM II TPHG
Page 1 for XA98 et | S i S



ANALYTICAL @
RESOURCES
INCORPORATED

BETX WATER SURROGATE RECOVERY SUMMARY

ARI Job: XA98
Matrix:

(TFT)
(TET)
(BBZ)
(BBZ)

Log Number Range:

Water

Client ID

QC Report No: XA98-The Boeing Company
Project: AOC-92, Boeing Renton
Event: NA

TFT BBZ TOT OUT

Trip Blanks

Trifluorotoluene
Trifluorotoluene
Bromobenzene
Bromobenzene

mL
mL
mL
mL

95.9% 94.9% 0
LCS/MB LIMITS QC LIMITS
(80-120) (80-120)
(79-120) (80-120)
(80-120) (77-120)
(79-120) (80-120)

13-16935 to 13-16935

FORM II BETX

Page 1 for XA98



ANAETNCAL<§ED
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: ICS-081413
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-081413 QC Report No: XA98-The Boeing Company
LIMS ID: 13-16931 Project: AOC-92, Boeing Renton
Matrix: Soil Event: NA
Data Release Authorized: "SXN\V Date Sampled: NA
Reported: 08/15/13 Date Received: NA
Date Analyzed LCS: 08/14/13 10:46 Purge Volume: 5.0 mL
LCSD: 08/14/13 11:15

Instrument/Analyst LCS: PID1/PKC Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/PKC LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 89.0 105 84.8% 90.5 105 86.2% 1.7%

Reported in ng/kg (ppb)
RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

LCS LCSD

Trifluorotoluene 107% 107%

Bromobenzene 99.5% 100%
FormTEEE | YHENEE N T

FORM IIT



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG Sample ID: LCS-081413
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-081413 QC Report No: XA98-The Boeing Company
LIMS ID: 13-16931 Project: AOC-92, Boeing Renton
Matrix: Soil Event: NA
Data Release Authorized:™W\j\w Date Sampled: NA
Reported: 08/15/13 Date Received: NA
Date Analyzed LCS: 08/14/13 10:46 Purge Volume: 5.0 mL
LCSD: 08/14/13 11:15

Instrument/Analyst LCS: PID1/PKC Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/PKC LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 117 125 93.6% 124 125 99.2% 5.8%

Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifluorotoluene 113% 113%
Bromobenzene 101% 107%

. G . o )
FORM IIT HREE TS . WIRCEYR L D



Analytical Resources, Incorporated
Analytical Chemists and Consultants

August 20, 2013

Crystal Neirby

Amec

One Union Square

600 University Street, Suite 600
Seattle, WA 98101

RE: Project: Renton AOC-92
ARI Job: XB22

Dear Crystal:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation, and analytical results for

the project referenced above. Analytical Resources, Inc. (ARI) accepted five soil samples and a trip blank on August 15,
2013.

The samples were analyzed for NWTPH-Gx plus Benzene, as requested on the COC.

No anomalies were associated with these samples.

Quality control analysis results are included for your review. An electronic copy of this report and all associated raw data

will be kept on file at ARI If you have any questions or require additional information, please contact me at your
convenience.

Sincerely,

ANAL,YT /ﬂ. ES, INC.
74
Kelly Bop;t;

Client Services Manager
(206) 695-6211
kellyb@arilabs.com
www.arilabs.com
Enclosures

cc: Carl Bach, The Boeing Company, carl.m.bach@Boeing.com

Page 1 of g' &

4611 South 134th Place, Suite 100 ® Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax
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Analytical Resources, Incorporated

a: Analytical Chemists and Consultants

ARI Client BOPW\O\
COC No(s) \) N 5 NA )
Assigned AR} Job No %Y@Z

Project Name:

Delivered by Fed-Ex UP

Tracking No*

Cooler Receipt Form

Preliminary Examination Phase:
Were intact, properly signed and dated custody seals attached to the outside of to cooler?
Were custody papers included with the cooler? ... . . ...
Were custody papers properly filled out (ink, signed, etc.) .

Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry).

NO
NO

If cooler temperature 1s out of compliance fill out form 00070F

A/ Date- 8/{5'! (‘?

Cooler Accepted by~ Time.

Temp Gun IDk__{ 22 (2294
(2)

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ..... . ..

What kind of packing matenal was used? ..
Was sufficient ice used (if appropriate)? . . ... ... ... ... ...
Were all bottles sealed in individual plasticbags? ........ ... .

Did all bottles arnve in good condition (unbroken)? ... ... ..
Were all bottle labels complete and legible? .. . ... .0 oL L
Did the number of containers histed on COC match with the number of containers received? ... . . ..
Did all bottle labels and tags agree with custody papers? . .

Were all botties used correct for the requested analyses? .. ... ...

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)
Were all VOC vials free of air bubbles? ... ... . ..... .. L

Was sufficient amount of sample sent in each bottle?

Date VOC Trip Blank was made at ARL...... ... .. ..

Was Sample Spit by ARI - @ YES Date/Time Equipment

Bubble Wrape! Packs Baggies Foam Block Paper Other:

NA

NA

NA

Time:

S v/

Samples Logged by:

/S0

YES

D

NO
YES
= o
ED NO
GES NO
o t=5) NO
IED  No
YES NO
GEY NO
QE$) y NO

4\

Split by:

[
** Notify Project Manager of discrepancies or concems **

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

Sampie ID on COC

Additional Notes, Discrepancies, & Resolutions:

By Date:
Swalt Air Bybbleg Peatubbiss’ LARGE Ak Bubbles Small > “sm”
o 2R 2-4 mm >4 s
‘. * o ®» ® . Peabubbles > “pb”
L] L g
] . ’ . . Large > “lg”
Headspace 2> “hs”
0016F Cooler Receipt Form Revision 014
3/2110

T 17 s L e




Sample ID Cross Reference Report

ARI Job No: XB22
The Boeing Company

Client:

Project Event: N/A

ANALYTICAL
RESOURCES
INCORPORATED

Project Name: AOC-92
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. AQOC-92-3Sw-1-5. XB22A 13-17039 Soil 08/15/13 08:20 08/15/13 12:30
2. AOC-92-WW-3-4. XB22B 13-17040 Soil 08/15/13 10:10 08/15/13 12:30
3. A0C-92-B5-5.5 XB22C 13-17041 Soil 08/15/13 10:20 08/15/13 12:30
4. AOC-92-EW-3-4. XB22D 13-17042 Soil 08/15/13 10:30 08/15/13 12:30
5. AO0OC-92-SwW-2-4. XB22E 13-17043 Soil 08/15/13 10:40 08/15/13 12:30
6. Trip Blanks XB22F 13-17044 Water 08/15/13 08/15/13 12:30
Printed 08/15/13 Page 1 of 1

XB22 088U



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XB22A
LIMS ID: 13-17039

Matrix: Soil .
Data Release Authorized:

Reported: 08/20/13

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: AOC-92-SW-1-5.0

SAMPLE

QC Report No: XB22-The Boeing Company

Project: AOC-92

Event: NA

Date Sampled: 08/15/13
Date Received: 08/15/13

Date Analyzed: 08/19/13 15:46 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 88 mg-dry-wt
Percent Moisture: 18.8%
CAS Number Analyte RL Result
71-43-2 Benzene 14 < 14 U
GAS 1ID
Gasoline Range Hydrocarbons 5.6 < 5.6 0 —-———

BETX Surrogate Recovery

Trifluorotoluene 96.8%

Bromobenzene

98.2%

Gasoline Surrogate Recovery

Trifluorotoluene 97.3%

Bromobenzene

103%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I

XB22  BBEes



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XB22B
LIMS ID: 13-17040

Matrix: Soil
Data Release Authorized:

Reported: 08/20/13

Date Analyzed: 08/19/13 17:14
Instrument/Analyst: PID1/PKC

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: AOC-92-WW-3-4.0

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

SAMPLE

XB22-The Boeing Company
AOC-92

NA

08/15/13

08/15/13

Purge Volume: 5.0 mL
Sample Amount: 74 mg-dry-wt
Percent Moisture: 19.2%

CAS Number Analyte RL Result
71-43-2 Benzene 17 <17 U
GAS ID
Gasoline Range Hydrocarbons 6.7 < 6.7 0 -—-
BETX Surrogate Recovery
Trifluorotoluene 86.5%
Bromobenzene 87.0%
Gasoline Surrogate Recovery
Trifluorotoluene 87.5%
Bromobenzene 90.6%
BETX values reported in ug/kg (ppb)

Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I

X522 808ut



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-B5-5.5
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XB22C QC Report No: XB22-The Boeing Company
LIMS ID: 13-17041 Project: AOC-92
Matrix: Soil ) Event: NA
Data Release Authorized: Date Sampled: 08/15/13
Reported: 08/20/13 Date Received: 08/15/13
Date Analyzed: 08/19/13 17:43 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 62 mg-dry-wt
Percent Moisture: 29.1%
CAS Number Analyte RL Result
71-43-2 Benzene 20 < 200U
GAS 1ID
Gasoline Range Hydrocarbons 8.1 < 8.1 U0 -—-

BETX Surrogate Recovery

Trifluorotoluene 88.1%
Bromobenzene 89.2%

Gasoline Surrogate Recovery

Trifluorotoluene 89.1%
Bromobenzene 93.5%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I HKBPZ  BAaHB7



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XB22D
LIMS ID: 13-17042

Matrix: Soil
Data Release Authorized: /

Reported: 08/20/13

Date Analyzed: 08/19/13 18:12
Instrument/Analyst: PID1/PKC

ANALYTICAL
RESOURCES

INCORPORATED

Sample ID: AOC-92-EW-3-4.0

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

Purge
Sample

SAMPLE

XB22-The Boeing Company
AOC-92

NA

08/15/13

08/15/13

Volume: 5.0 mL
Amount: 87 mg-dry-wt

Percent Moisture: 20.1%

CAS Number Analyte RL Result
71-43-2 Benzene 14 < 14 U
GAS 1D
Gasoline Range Hydrocarbons 5.8 < 5.8 10U -—-
BETX Surrogate Recovery
Trifluorotoluene 89.0%
Bromobenzene 90.6%
Gasoline Surrogate Recovery
Trifluorotoluene 89.6%
Bromobenzene 94.5%
BETX values reported in pg/kg (ppb)

Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I

XB22  a0s6s



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XB22E
LIMS ID: 13-17043

Matrix: Soil
Data Release Authorized:

Reported: 08/20/13

4ANALYTN3AL<§EE>
RESOURCES

INCORPORATED

Sample ID: AOC-92-SW-2-4.0

SAMPLE

QC Report No: XB22-The Boeing Company

Project: AOC-92

Event: NA

Date Sampled: 08/15/13
Date Received: 08/15/13

Date Analyzed: 08/19/13 18:41 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 76 mg-dry-wt
Percent Moisture: 17.4%
CAS Number Analyte RL Result
71-43-2 Benzene 16 <16 U
GAS ID
Gasoline Range Hydrocarbons 6.6 13 GAS

BETX Surrogate Recovery

Trifluorotoluene 92.0%

Bromobenzene

92.1%

Gasoline Surrogate Recovery

Trifluorotoluene 91.9%

Bromobenzene

95.4%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I

XB2Z2 aueag

L



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL
RESOURCES
INCORPORATED

BETX by Method SW8021BMod Sample ID: Trip Blanks

TPHG by Method NWTPHG
Page 1 of 1

SAMPLE

Lab Sample ID: XB22F QC Report No: XB22-The Boeing Company
LIMS ID: 13-17044 Project: AOC-92
Matrix: Water Event: NA
Data Release Authorized: Date Sampled: 08/15/13
Reported: 08/20/13 Date Received: 08/15/13
Date Analyzed: 08/19/13 13:20 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Dilution Factor: 1.00

CAS Number Analyte RL Result

71-43-2 Benzene 0.25 < 0.25 U

GAS 1ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U© -—=

BETX Surrogate Recovery

Trifluorotoluene 98.3%
Bromobenzene 97.8%

Gasoline Surrogate Recovery

Trifluorotoluene 99.0%
Bromobenzene 99.1%

BETX values reported in ug/L (ppb)
Gasoline values reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I

HEZZ BBa1E



ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES
INCORPORATED

BETX by Method SW8021BMod Sample ID: MB-081913

TPHG by Method NWTPHG
Page 1 of 1

METHOD BLANK

Lab Sample ID: MB-081913 QC Report No: XB22-The Boeing Company
LIMS ID: 13-17039 Project: AOC-92
Matrix: Soil y&%?/ Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/20/13 Date Received: NA
Date Analyzed: 08/19/13 12:51 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/PKC Sample Amount: 100 mg-dry-wt
CAS Number Analyte RL Result
71-43-2 Benzene 12 <12 U
GAS ID
Gasoline Range Hydrocarbons 5.0 < 5.00 -—-
BETX Surrogate Recovery
Trifluorotcluene 103%
Bromobenzene 100%
Gasoline Surrogate Recovery
Trifluorotoluene 102%
Bromobenzene 97.5%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered ga

soline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I

XB2ZZ G861 1



TPHG SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XB22
Matrix: Soil

ANAUYNCAL«;ED
RESOURCES

INCORPORATED

QC Report No: XB22-The Boeing Company
Project: AOC-92

Event: NA
Client ID BFB TFT BBZ TOT OUT
MB-081913 NA 102% 97.5% 0
LCS-081913 NA 104% 91.4% 0
LCSD-081913 NA 115% 106% 0
AOC-92-SW-1-5.0 NA 97.3% 103% 0
AOC-92-WW-3-4.0 NA 87.5% 90.6% 0
AOC-92-B5-5.5 NA 89.1% 93.5% 0
AOC-92-EW-3-4.0 NA 89.6% 94.5% 0
AOC~-92-SW-2-4.0 NA 91.9% 95.4% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
(BBZ) = Bromobenzene (80-120) (52-149)

Log Number Range: 13-17039 to 13-17043

FORM II TPHG

Page 1 for XB22

XB22  28e

-

e



BETX SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XB22
Matrix: Soil

ANALYTICAL
RESOURCES
INCORPORATED

QC Report No: XB22-The Boeing Company

Project: AOC-92

Event: NA
Client ID TFT BBZ TOT OUT
MB-081913 103% 100% 0
LCS-081913 99.4% 91.0% 0
LCSD-081913 110% 103% 0
AQOC-92-SW-1-5. 96.8% 98.2% 0
AQOC-92-WW-3-4. 86.5% 87.0% 0
AOC-92-B5-5.5 88.1% 89.2% 0
AOC-92-EW-3-4. 89.0% 90.6% 0
AOC-92-SW-2-4. 92.0% 92.1% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (69-126)
BBZ) = Bromobenzene (80-120) (49-143)

Log Number Range: 13-17039 to 13-17043

FORM II BETX

Page 1 for XB22

XB22 BB 13



ANALYT“:AL<§ED
RESOURCES

INCORPORATED

BETX WATER SURROGATE RECOVERY SUMMARY

ARI Job: XB22
Matrix:

(TET)
(TET)
(BBZ)
(BBZ)

Log Number Range:

Water

Client ID

QC Report No: XB22-The Boeing Company
Project: AOC-92
Event: NA

TFT BBZ TOT OUT

Trip Blanks

= Trifluorotoluene

Trifluorotoluene
Bromobenzene
Bromobenzene

(
(
(
{

1

1

5
5
5
5

98.3% 97.8% 0
LCS/MB LIMITS QC LIMITS
mL PV) (80-120) (80-120)
mL PV) (79-120) (80-120)
mL PV) (80-120) (77-120)
mL PV) (79-120) (80-120)

13-17044 to 13-17044

FORM II BETX

Page 1 for XB22 W¥EB2%  GRGL Y



ANADTHCAL<§ED
RESOURCES

INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMMARY
ARI Job: XB22 QC Report No: XB22-The Boeing Company
Matrix: Water Project: AOC-92
Event: NA
Client ID TFT BBZ TOT OUT
Trip Blanks 99.0% 99.1% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)

Log Number Range: 13-17044 to 13-17044

FORM II TPHG

Page 1 for XB22 HR2TS A1 S



AANAETNCUU.GQED
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG Sample ID: LCS-081913
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-081913 QC Report No: XB22-The Boeing Company
LIMS ID: 13-17039 Project: AOC-92
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/20/13 Date Received: NA
Date Analyzed LCS: 08/19/13 10:46 Purge Volume: 5.0 mL
LCSD: 08/19/13 11:15

Instrument/Analyst LCS: PID1/PKC Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/PKC ‘ LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCs Added-1LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 109 125 87.2% 120 125 96.0% 9.6%

Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD

Trifluorotoluene 104% 115%
Bromobenzene 91.4% 106%

FORM III AR A1 E



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: LCS-081913
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-081913 QC Report No: XB22-The Boeing Company
LIMS ID: 13-17039 Project: AOC-92
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/20/13 Date Received: NA
Date Analyzed LCS: 08/19/13 10:46 Purge Volume: 5.0 mL
LCSD: 08/19/13 11:15

Instrument/Analyst LCS: PID1/PKC Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/PKC LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 85.0 105 81.0% 92.0 105 87.6% 7.9%

Reported in ug/kg (ppb)

RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

LCS LCSD
Trifluorotoluene 99.4% 110%
Bromobenzene 91.0% 103%

FORM III HRZEY @17



Analytical Resources, Incorporated
Analytical Chemists and Consultants

August 27, 2013

Crystal Neirby

Amec

One Union Square

600 University Street, Suite 600
Seattle, WA 98101

RE: Project: Renton AQC-92
ARI Job: XC25

Dear Crystal:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation, and analytical results for
the project referenced above. Analytical Resources, Inc. (ARI) accepted four soil samples and a trip blank on August 26,
2013.

The samples were analyzed for NWTPH-Gx plus Benzene, as requested on the COC.
No anomalies were associated with these samples.

Quality control analysis results are included for your review. An electronic copy of this report and all associated raw data

will be kept on file at ARL If you have any questions or require additional information, please contact me at your
convenience.

Sincerely,
ANALYTICAL RESOURCES, INC.

YA (e

S Di‘%

Kelly Bgttem

Client Services Manager

(206) 695-6211

kellyb@arilabs.com

www_arilabs.com

Enclosures

cc: Carl Bach, The Boeing Company, carl.m.bach@Boeing.com

Page 1 of 42

4611 South 134th Place, Suite 100  Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax
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’p Analytical Resources, Incorporated .
a Analytical Chemists and Consultants COOier Recelpt FOrm

ARI Chent 6 N ALAN Project Name’ A(Y —'Cﬁ;l

COC No(s): ( @ Delivered by: Fed-Ex UPS Courier Kand Deliveredd Other
(‘

Assigned ARI Job No ,3(/706 Tracking No CNAN
Preliminary Examination Phase: N~
Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES %
Were custody papers included with the cooler? .. . . ........ .. . ... ... ... YES NO

——
Were custody papers properly filled out (ink, signed, etc.) .. .. .. e e e @) NO
Temperature of Cooler(s) ("C) (recommended 2.0-6 0 °C for chemustry). ... L/ @

if cooler temperature 1s out of complhiance fill out iS)W\OWOF ‘l Temp Gun ID#M 7%
™~
Cooler Accepted by: - Date 1 2[9/[ % Time. /4 YJ

Complete custody forms and attach all shipping documents

Log-In Phase:

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

What kind of packing material was used? . . Bubble Wrap @ Gel Packs @ @Paper Other:

Was sufficient ice used (if appropriate)? NA NO
Were all bottles sealed in individual plastic bags? ... . . . NO
Did all bottles arnve in good condition (unbroken)? ... ... NO
Were all bottle labels complete and legible? ... . ...... .. ... ... .. ... NO
Did the number of containers histed on COC match with the number of containers received? ... .. ... . NO
Did all bottle labels and tags agree with custody papers? ... . ... . . C e NO
Were all botties used correct for the requested analyses? . ... B NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) @ NO
Were all VOC vials free of air bubbles? . . ... ... .. .. ... ... .. .. ... NA YES @
Was sufficient amount of sample sent in each bottle? .. .. . .. . .. . .. ... NO
Date VOC Trip Blankwas made at ARL..... ... ... ... ... . oL . NA Hh >
[J [
Was Sample Spiit by AR} : @ YES Date/Time Equipment Split by:
- N QO
Samples Logged by: W Date: 5/094‘7// 51 Time. /;60()
** Notify Project Manager of discrepancies or concermns **
Sample ID on Bottle Sample ID on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & Resolutions:
T8 =[P
By }A\/ Date: 8
Sl Air Babbles Feabubbles' /) Small > “sm”
’ 2 24 mm
‘- : . — o Peabubbles > “pb”
e @ Large > “ig”
Headspace > “hs”
0016F Cooler Receipt Form Revision 014




Sample ID Cross Reference Report RESOURGES
INCORPORATED
ARI Job No: XC25
Client: The Boeing Company
Project Event: N/A
Project Name: AQC-92

ARTI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. AOC-92-B-6-5.0 XC25A 13-17671 Soil 08/26/13 11:00 08/26/13
2. AOC-92-WW-4-4.0 XC25B 13-17672 Soil 08/26/13 13:05 08/26/13
3. AO0C-92-B-7-5.0 XC25¢C 13-17673 Soil 08/26/13 13:15 08/26/13
4. AOC-92-EW-4-4.0 XC25D 13-17674 Soil 08/26/13 14:00 08/26/13
5. Trip Blanks XC25E 13-17675 Water 08/26/13 08/26/13

Printed 08/26/13 Page 1 of 1




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-B-6-5.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XC2bA QC Report No: XC25-The Boeing Company
LIMS ID: 13-17671 Project: AOC-92
Matrix: Soil /é%?7 Event: NA
Data Release Authorized: Date Sampled: 08/26/13
Reported: 08/27/13 Date Received: 08/26/13
Date Analyzed: 08/26/13 19:06 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/JLW Sample Amount: 82 mg-dry-wt
Percent Moisture: 15.6%
CAS Number Analyte RL Result
71-43-2 Benzene 15 <15 U
GAS ID
Gasoline Range Hydrocarbons 6.1 < 6.1 0 -—=

BETX Surrogate Recovery

Trifluorotoluene 81.0%
Bromobenzene 84.8%

Gasoline Surrogate Recovery

Trifluorotoluene 84.5%
Bromobenzene 90.2%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I




ANALYTN}ALQSED
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-WW-4-4.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XC25B QC Report No: XC25-The Boeing Company
LIMS ID: 13-17672 Project: AOC-92
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: 08/26/13
Reported: 08/27/13 Date Received: 08/26/13
Date Analyzed: 08/26/13 19:36 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/JLW Sample Amount: 100 mg-dry-wt
Percent Moisture: 15.4%
CAS Number Analyte RL Result
71-43-2 Benzene 12 <12 U©
GAS 1ID
Gasoline Range Hydrocarbons 5.0 < 5.0U0 -—=

BETX Surrogate Recovery

Trifluorotoluene 84.7%
Bromobenzene 89.1%

Gasoline Surrogate Recovery

Trifluorotoluene 88.1%
Bromobenzene 95.0%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I




ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-B-7-5.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XC25C QC Report No: XC25-The Boeing Company
LIMS ID: 13-17673 Project: AOC-92
Matrix: Soil Event: NA
Data Release Authorizedy Date Sampled: 08/26/13
Reported: 08/27/13 Date Received: 08/26/13
Date Analyzed: 08/26/13 20:05 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/JLW Sample Amount: 55 mg-dry-wt
Percent Moisture: 30.9%
CAS Number Analyte RL Result
71-43-2 Benzene 23 < 23U
GAS ID
Gasoline Range Hydrocarbons 9.1 < 9.1 0 -—-

BETX Surrogate Recovery

Trifluorotoluene 86.2%
Bromobenzene 90.3%

Gasoline Surrogate Recovery

Trifluorotoluene 89.4%
Bromobenzene 95.8%

BETX values reported in ug/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.
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ANADF"CAL<§ED
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
BETX by Method SW8021BMod Sample ID: AOC-92-EW-4-4.0
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XC25D QC Report No: XC25-The Boeing Company
LIMS ID: 13-17674 > Project: AOC-92
Matrix: Soil //éé? Event: NA
Data Release Authorized: Date Sampled: 08/26/13
Reported: 08/27/13 Date Received: 08/26/13
Date Analyzed: 08/26/13 20:34 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/JLW Sample Amount: 92 mg-dry-wt
Percent Moisture: 21.9%
CAS Number Analyte RL Result
71-43-2 Benzene 14 21
GAS ID
Gasoline Range Hydrocarbons 5.5 31 GAS

BETX Surrogate Recovery

Trifluorotoluene 86.8%
Bromobenzene 92.2%

Gasoline Surrogate Recovery

Trifluorotoluene 90.3%
Bromobenzene 96.5%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gascline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: Trip Blanks
TPHG by Method NWTPHG SAMPLE
Page 1 of 1
Lab Sample ID: XC25E QC Report No: XC25-The Boeing Company
LIMS ID: 13-17675 Project: AOC-92
Matrix: Water Event: NA
Data Release Authorized: /¢267 Date Sampled: 08/26/13
Reported: 08/27/13 Date Received: 08/26/13
Date Analyzed: 08/26/13 18:37 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/JLW Dilution Factor: 1.00

CAS Number Analyte RL Result

71-43-2 Benzene 0.25 < 0.25 U

GAS 1ID
Gasoline Range Hydrocarbons 0.10 < 0.10 U -—-

BETX Surrogate Recovery

Trifluorotoluene 83.0%
Bromobenzene 86.2%

Gasoline Surrogate Recovery

Trifluorotoluene 86.0%
Bromobenzene 91.6%

BETX values reported in ug/L (ppb)
Gasoline values reported in mg/L (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Fitatute FORM I




ANAETNCAL<§ED
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED

BETX by Method SW8021BMod Sample ID: MB-082613
TPHG by Method NWTPHG METHOD BLANK
Page 1 of 1
Lab Sample ID: MB-082613 QC Report No: XC25-The Boeing Company
LIMS ID: 13-17671 Project: AOC-92
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/27/13 Date Received: NA
Date Analyzed: 08/26/13 18:08 Purge Volume: 5.0 mL
Instrument/Analyst: PID1/JLW Sample Amount: 100 mg-dry-wt

CAS Number Analyte RL Result

71-43-2 Benzene 12 <12 U

GAS 1D
Gasoline Range Hydrocarbons 5.0 < 5.00U -——-

BETX Surrogate Recovery

Trifluorotoluene 97.9%
Bromobenzene 94.8%

Gasoline Surrogate Recovery

Trifluorotoluene 100%
Bromobenzene 100%

BETX values reported in pg/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

SED I Sad L 6 FORM I




ANALYTICAL @
RESOURCES

INCORPORATED
TPHG SOIL SURROGATE RECOVERY SUMMARY
ARI Job: XC25 QC Report No: XC25-The Boeing Company
Matrix: Soil Project: AQOC-92
Event: NA
Client ID BFB TEFT BBZ TOT OUT
MB-082613 NA 100% 100% 0
LCS-082613 NA 116% 108% 0
LCSD-082613 NA 112% 104% 0
AOC-92-B-6-5.0 NA 84.5% 90.2% 0
AOC-92-WW~-4-4.0 NA 88.1% 95.0% 0
AOC-92-B-7-5.0 NA 89.4% 95.8% 0
AOC-92-EW-4-4.0 NA 90.3% 96.5% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
BBZ) = Bromobenzene (80~-120) (52-149)

Log Number Range: 13-17671 to 13-17674

FORM II TPHG
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ANALYTICAL @
RESOURCES

INCORPORATED
BETX SOIL SURROGATE RECOVERY SUMMARY
ARI Job: XC25 QC Report No: XC25-The Boeing Company
Matrix: Soil Project: AQC-92
Event: NA
Client ID TET BBZ TOT OUT
MB-082613 97.9% 94.8% 0
LCS-082613 108% 100% 0
LCSD-082613 105% 97.5% 0
AOC-92-B-6-5.0 81.0% 84.8% 0
AOC-92-WW-4-4.0 84.7% 89.1% 0
AOC-92-B-7-5.0 86.2% 90.3% 0
AQC-92-EW-4-4.0 86.8% 92.2% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (69-126)
(BBZ) = Bromobenzene (80-120) (49-143)

Log Number Range: 13-17671 to 13-17674

FORM II BETX

o Page 1 for XC25




TPHG WATER
ARI Job: XC25
Matrix:

SURROGATE RECOVERY SUMMARY
Water

QC Report No:
Client ID

ANALYTICAL

RESOQURCES
INCORPORATED
XC25-The Boeing Company

Project: AOC-92

Event: NA
TEFT BBZ TOT OUT
Trip Blanks 86.0% 91.6% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)
Log Number Range: 13-17675 to 13-17675

FORM II TPHG

Page 1 for XC25




ANALYTICAL

RESOURCES
INCORPORATED
BETX WATER SURROGATE RECOVERY SUMMARY
ARI Job: XC25 QC Report No: XC25-The Boeing Company
Matrix: Water Project: AOC-92
Event: NA
Client ID TFT BBZ TOT OUT
Trip Blanks 83.0% 86.2% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene ( 5 mL PV) (80-120) (80-120)
(TFT) = Trifluorotoluene (15 mL PV) (79-120) (80-120)
(BBZ) = Bromobenzene ( 5 mL PV) (80-120) (77-120)
(BBZ) = Bromobenzene (15 mL PV) (79-120) (80-120)
Log Number Range: 13-17675 to 13-17675

FORM II BETX

Page 1 for XC25 e T —



ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-082613 QC Report No:

LIMS ID: 13-17671 Project:

Matrix: Soil g Event: NA
Data Release Authorized:/%'éf7 Date Sampled: NA
Reported: 08/27/13 Date Received: NA

Date Analyzed LCS: 08/26/13 17:10 Purge

Volume:

ANALYT“}AL<§ED
RESOURCES

INCORPORATED

Sample ID: LCS-082613

LAB CONTROL SAMPLE

XC25-The Boeing Company
AOC-92

5.0 mL

LCSD: 08/26/13 17:39
Instrument/Analyst LCS: PID1/JLW Sample Amount LCS: 100 mg-dry-wt
LCSD: PID1/JLW LCSD: 100 mg-dry-wt
Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 117 125 93.6% 120 125 96.0% 2.5%
Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.
TPHG Surrogate Recovery
ICs LCSD
Trifluorotoluene 116% 112%
Bromobenzene 108% 104%
KiseZh | E3e8iG1 0 FORM III cambiieeurE g,



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
BETX by Method SW8021BMod Sample ID: LCS-082613
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-082613 QC Report No: XC25-The Boeing Company
LIMS ID: 13-17671 Project: AOC-92
Matrix: Soil /é%{ Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/27/13 Date Received: NA
Date Analyzed LCS: 08/26/13 17:10 Purge Volume: 5.0 mL
LCSD: 08/26/13 17:39

Instrument/Analyst LCS: PID1/JLW Sample Amount LCS: 100 mg-dry-wt

LCSD: PID1/JLW LCSD: 100 mg-dry-wt

Spike LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 86.0 105 81.9% 90.5 105 86.2% 5.1%

Reported in pg/kg (ppb)
RPD calculated using sample concentrations per SW846.

BETX Surrogate Recovery

LCS LCSD
Trifluorotoluene 108% 105%
Bromobenzene 100% 97.5%

e

ey L G FORM III




Analytical Resources, Incorporated
Analytical Chemists and Consultants

August 28, 2013

Crystal Neirby

Amec

One Union Square

600 University Street, Suite 600
Seattle, WA 98101

RE: Project: Renton AOC-92
ARI Job: XC55

Dear Crystal:

Please find enclosed the original Chain-of-Custody (COC) record, sample receipt documentation, and analytical results for
the project referenced above. Analytical Resources, Inc. (ARI) accepted one soil sample on August 28, 2013,

The sample was analyzed for NWTPH-Gx plus Benzene, as requested on the COC.
No anomalies were associated with the sample.

Quality control analysis results are included for your review. An electronic copy of this report and all associated raw data
will be kept on file at ARI. If you have any questions or require additional information, please contact me at your

convenience.

Sincerely, .

ANA?’TI RETMC.
Kelly Boftem \D I

Client Services Manager

(206) 695-6211

kellyb@arilabs.com

www.arilabs.com

Enclosures

cc: Carl Bach, The Boeing Company, carl.m.bach@Boeing.com

Page1of _ /)

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

ARI Chent EG?\V\O( Project Name- M - Q rg EXMVQ‘Hm
s
COC No(s). /ﬁj Delivered by: Fed-Ex UPS Couner i-@ Dehv;\e Other

Assigned ARI Job No & { 2,5,5 Tracking No® TN

~__ )
Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the cooler? ..., e e e e YVES NO
Were custody papers properly filled out (ink, signed, etc.) .. ..... .. .. ... e e @S— NO
Temperature of Cooler(s) (°C) (recommended 2 0-6 0 °C for chemistry)....... LLB

If cooler temperature 1s out of compliance fil} out form 00070F Temp Gun lD#:_MH

Cooler Accepted by- A/ Date’ 6{]98, 2 Time. QS()

Complete custody forms and attach all shipping documents

Log-in Phase:

Was a temperature blank included inthe cooler? ........ ... .. ..... ... ... ... e YES @
What kind of packing material was used? ... Bubble Wrap Wet Ice @s Baggies @ Paper Other:
Was sufficient ice used (if appropriate)? . ........ . . .. L NA YES NO
Were all bottles sealed in indwvidual plasticbags? . .. ... ... ... .. . ... .. YES %
Did ali bottles arrive in good condition (unbroken)? . .. .. . . L L .. E NO
Were all bottle labels complete and legible? . ...... .. ... . . .. . ... NO
Did the number of containers hsted on COC match with the number of containers received? ... ..... .. NO
Did all bottle labels and tags agree with custody papers? ... O NO
Were all botties used correct for the requested analyses? . ... . ... . .. . . i e g NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs). . @ YES NO
Were all VOC vials free of air bubbles? ... ... ................ . ... ... . ... @ YES NO
Was sufficient amount of sample sentineach bottle? .. ... .. . ... . ... e e @ NO
Date VOC Trip Blankwas made at ARL.... .. ...o... oo o it i i @
Was Sample Spit by AR - @ YES  Date/Time' Equipment. Split by:

Samples Logged by: g\/ Date- 8) 88 |(3 Time. q 55

** Notify Project Manager of discrepancies or concerns **

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

Additional Notes, Discrepancies, & Resolutions:

By: Date:
Srmalt Al Bobbles Peahubbles’ Small > “sm”
] 24 mm
- : . o 9 @ Peabubbles > “pb”
¢ * Large > “Ig”
Headspace > “hs” ]
0016F Cooler Receipt Form Revision 014
3/210
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ANALYTICAL

Sample ID Cross Reference Report RESOURCES
INCORPORATED
ARI Job No: XC55
Client: The Boeing Company
Project Event: N/A
Project Name: AOC-92 Excavation
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. AOC-92-EW-5-4.0 XC55A 13-17857 Soil 08/28/13 09:30 08/28/13 09:50

Printed 08/28/13 Page 1 of 1



ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
TPHG by Method NWTPHG

Page 1 of 1

Lab Sample ID: XC55A
LIMS ID: 13-17857

Matrix: Soil
Data Release Authorized:
Reported: 08/28/13

Date Analyzed: 08/28/13 13:29
Instrument/Analyst: PID3/PKC

ANALYT“DAL<§ED’
RESOURCES

INCORPORATED

Sample ID: AOC-92-EW-5-4.0

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

SAMPLE

XC55-The Boeing Company
AOC-92 Excavation

NA

08/28/13

08/28/13

Purge Volume: 5.0 mL
Sample Amount: 79 mg-dry-wt
Percent Moisture: 26.3%

CAS Number Analyte RL Result
71-43-2 Benzene 16 < 16 U
GAS ID
Gasoline Range Hydrocarbons 6.3 < 6.30 -—-
BETX Surrogate Recovery
Trifluorotoluene 105%
Bromobenzene 99.5%
Gasoline Surrogate Recovery
Trifluorotoluene 103%
Bromobenzene 99.5%
BETX values reported in pg/kg (ppb)

Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I
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ORGANICS ANALYSIS DATA SHEET

ANALYTICAL
RESOURCES
INCORPORATED

BETX by Method SW8021BMod Sample ID: MB-082813

TPHG by Method NWTPHG
Page 1 of 1

METHOD BLANK

Lab Sample ID: MB-082813 QC Report No: XC55-The Boeing Company
LIMS ID: 13-17857 Project: AOC-92 Excavation
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 08/28/13 Date Received: NA
Date Analyzed: 08/28/13 12:52 Purge Volume: 5.0 mL
Instrument/Analyst: PID3/PKC Sample Amount: 100 mg-dry-wt
CAS Number Analyte RL Result
71-43-2 Benzene 12 <12 U
GAS 1ID
Gasoline Range Hydrocarbons 5.0 < 5.00 ---
BETX Surrogate Recovery
Trifluorotoluene 101%
Bromobenzene 99.3%
Gasoline Surrogate Recovery
Trifluorotoluene 98.4%
Bromcbenzene 97.0%

BETX values reported in ng/kg (ppb)
Gasoline values reported in mg/kg (ppm)

GAS: Indicates the presence of gasoline or weathered ga

soline.

GRO: Positive result that does not match an identifiable gasoline pattern.

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

FORM I
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BETX SOIL SURROGATE RECOVERY SUMMARY

ARI Job: XC55

ANAUT"CAL«EED
RESOURCES

INCORPORATED

QC Report No: XC55-The Boeing Company

Matrix: Soil Project: AOC-92 Excavation
Event: NA
Client ID TET BB2Z TOT OUT
MB-082813 101% 99.3% 0
LCS-082813 108% 110% 0
LCSD-082813 104% 104% 0
AOC-92~-EW-5-4.0 105% 99.5% 0
LCS/MB LIMITS QC LIMITS
(TET) = Trifluorotoluene (80-120) (69-1206)
(BBZ) = Bromobenzene (80-120) (49-143)

Log Number Range:

13-17857 to 13-17857

FORM II BETX

Page 1 for XC55
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ANALYTICAL

RESOURCES
INCORPORATED
TPHG SOIL SURROGATE RECOVERY SUMMARY
ARI Job: XC55 QC Report No: XC55-The Boeing Company
Matrix: Soil Project: AOC-92 Excavation
Event: NA
Client ID BFB TFT BBZ TOT OUT
MB-082813 NA 98.4% 97.0% 0
LCS-082813 NA 110% 114% 0
LCSD-082813 NA 106% 112% 0
AOC-92-EW-5-4.0 NA 103% 99.5% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (65-128)
(BBZ) = Bromobenzene (80~120) (52-149)

Log Number Range: 13-17857 to 13-17857

FORM II TPHG

Page 1 for XC55




ORGANICS ANALYSIS DATA SHEET
BETX by Method SW8021BMod
Page 1 of 1

Lab Sample ID: LCS-082813
LIMS ID: 13-17857

Matrix: Soil

Data Release Authorized: /%
Reported: 08/28/13

Date Analyzed LCS: 08/28/13 11:55
LCSD: 08/28/13 12:23
Instrument/Analyst LCS: PID3/PKC

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: LCS-082813

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

Purge

Sample Amount LCS:

LAB CONTROL SAMPLE

XC55-The Boeing Company
AOC-92 Excavation

NA

NA

NA

Volume: 5.0 mL

100 mg-dry-wt

LCSD: PID3/PKC LCSD: 100 mg-dry-wt
Spike LCS Spike LCSD
Analyte LCs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 112 105 107% 109 105 1048 2.7%
Reported in pg/kg (ppb)
RPD calculated using sample concentrations per SW846.
BETX Surrogate Recovery
LCs LCSD
Trifluorotoluene 108% 104%
Bromobenzene 110% 104%

FORM III
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ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-082813
LIMS ID: 13-17857

Reported: 08/28/13

Date Analyzed LCS: 08/28/13 11:55 Purge Volume:

LCSD: 08/28/13 12:23
Instrument/Analyst LCS: PID3/PKC

Sample Amount LCS:

Sample ID: LCS-082813

ANALYT“SAL<§ED’
RESOURCES

INCORPORATED

LAB CONTROL SAMPLE

5.0 mL

100 mg-dry-wt

QC Report No: XC55-The Boeing Company
Project: AOC-92 Excavation

Matrix: Soil . Event: NA
Data Release Authorized: Date Sampled: NA

Date Received: NA

LCSD: PID3/PKC LCSD: 100 mg-dry-wt
Spike LCS Spike LCSD
Analyte ICs Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 131 125 105% 130 125 104% 0.8%
Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.
TPHG Surrogate Recovery
ILCS LCSD
Trifluorotoluene 110% 106%
Bromobenzene 114% 112%
FORM III RO OwYdiy
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COMPLIANCE MONITORING PLAN
Boeing Renton
Renton, Washington

1.0 PURPOSE AND OBJECTIVES

The Boeing Company (Boeing) has been working with the Washington State Department of Ecology
(Ecology) to address historic releases of hazardous substances at the Boeing Renton Facility
(Facility) located in the City of Renton, Washington. Boeing has entered into Agreed Order No. 8191
(Order) with Ecology to remediate former releases at the Facility in accordance with the Cleanup
Action Plan (CAP) for the Facility dated October 2012 (AMEC, 2012a). The Order was issued under
the authority of the Revised Code of Washington (RCW) 70.105D.050(1) and Washington
Administrative Code (WAC) 173 303-64630 and became effective on January 2, 2013.

The CAP for the Boeing Renton Facility specified the final remedies that will be implemented at the
different Solid Waste Management Units (SWMUSs) and Areas of Concern (AOC) after the
Engineering Design Report (EDR) has been approved by Ecology (AMEC, 2012a). The CAP
established cleanup standards for each SWMU or AOC. These standards specified groundwater
cleanup levels and the Conditional Point-of Compliance (CPOC) where these cleanup levels were to
be met. The cleanup levels were established such that concentrations of constituents of concern
(COCs) at or below the cleanup level in groundwater samples collected at the CPOC would be
protective of surface water in either the Cedar River Waterway or Lake Washington (AMEC, 2012a),
as applicable to the specific CPOC. The Engineering Design Report (EDR) presents the engineering
design to implement the cleanup remedies specified in the CAP. The EDR also presents the
groundwater monitoring program to be implemented for each SWMU and/or AOC addressed by the
CAP.

This Compliance Monitoring Plan documents the routine sampling program to be followed for
implementing the groundwater monitoring program outlined in the EDR. This Compliance Monitoring
Plan was prepared to address the regulatory requirements specified under the Model Toxics Control
Act (MTCA) (Washington Administrative Code [WAC] 173-340-410) and the Order. This plan
describes the conditions which must be met to determine if the cleanup actions for the various
SWMUs or AOCs have achieved the cleanup levels specified in the CAP at the applicable CPOC.

The remedies specified in the CAP include soil vapor extraction (SVE) to remove volatile organic
compounds (VOCs) and volatile hydrocarbon components from subsurface soils at SWMU-172/174
and the Building 4-78/79 SWMU/AOC Group. In accordance with requirements specified in the CAP,

AMEC
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soil confirmation sampling will be conducted for these areas after it has been determined that the SVE
system should be shut down. Details concerning the process to be used to decide on shutdown of the
SVE system are presented in Section 7 of the EDR.

Section 2.0 of this Compliance Monitoring Plan summarizes the groundwater monitoring program. The
soil confirmation sampling plan is described in Section 3.0. Procedures to request Ecology’s approval
for modifications to the groundwater monitoring program are discussed in Section 4.0. The process for
demonstrating that the groundwater cleanup standard has been attained and that cleanup has been
completed is described in Section 5.0. Details regarding soil and groundwater sampling are described
in Attachment 1.

AMEC
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2.0 GROUNDWATER COMPLIANCE MONITORING PROGRAM

The EDR presents the groundwater compliance monitoring program that will be implemented after the
EDR is approved. Table 1 summarizes the monitoring plan described in the CAP for each of the
cleanup action areas. Table 2 presents the sampling schedule and the specific wells that will be
sampled at each SWMU or AOC along with the appropriate analytical methods to be used for
compliance monitoring. Figures 1 through 11 show the locations of the existing and planned
groundwater monitoring wells included in the compliance monitoring program. Groundwater
monitoring results will be reported in progress reports and quarterly monitoring reports, as described
in Section 8 of the EDR.

The groundwater sampling and analytical methods that have been used for groundwater monitoring at
the Facility are specified in the Groundwater Monitoring Plan Addendum (Geomatrix, 2007). The
groundwater sampling methods that will be used for monitoring after approval of the EDR are included
in Attachment 1. These sampling procedures were taken from the 2007 Groundwater Monitoring Plan
Addendum (Geomatrix, 2007). Attachment 1 specifies the methods for water level measurement and
equipment decontamination procedures to be used for future sampling events so that future
monitoring results can be compared directly to historic monitoring results. Details concerning the
guality assurance and quality control (QA/QC) requirements for compliance monitoring can be found
in the Quality Assurance Project Plan (QAPP) for the Boeing Renton Facility (AMEC, 2012b).

Groundwater samples will be collected at the cleanup action areas being monitored using dedicated
QED Well Wizard® submersible pneumatic bladder pumps or non-dedicated QED Well Wizard pumps
to purge the well. The wells will be purged using low-flow groundwater sampling methods at a rate not
to exceed 0.5 liter per minute. During purging, groundwater parameters consisting of pH, conductivity,
dissolved oxygen, and temperature will be read from a QED FC 4000 flow cell and recorded by hand
every 2 minutes and logged every 30 seconds with a data logger. Groundwater samples will be
collected after the applicable readings stabilize within the limits prescribed by U.S. Environmental
Protection Agency groundwater sampling guidance (EPA, 2002). The groundwater quality parameters
measured during purging will be recorded in the field sampling records and included with each
quarterly monitoring report. All purge water will be contained in 5-gallon carboys or Liquibins prior to
being transferred to Boeing’s treatment plant.

AMEC
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3.0 SOIL COMPLIANCE MONITORING

Soil compliance monitoring will be performed at all of the cleanup action areas following termination of
SVE operations. Soil samples will be collected as described in Attachment 1, and the samples will be
handled and analyzed as specified in the QAPP (AMEC, 2012b).

3.1 SWMU-172/174 SoiL COMPLIANCE MONITORING

COCs in soil at SWMU-172/174 include multiple VOCs and the nonvolatile metals copper, thallium,
and zinc. SVE is expected to remove VOCs that can be recovered by this technology within 2 years of
commencing operation. After a determination has been reached that the SVE system should be shut
down as described in the EDR, soil compliance samples will be collected from the SVE target areas at
the locations noted on Figure 2.

Soil samples will be collected in accordance with the sampling methodologies specified in
Attachment 1. Samples will be collected using direct-push sampling methods that include EPA 5035
sampling methods for VOCs. Soil samples will be collected at depths of 2.0 and 8.5 feet from each
sample location. The samples will be analyzed for VOCs and selected metals, as shown in Table 3.
The location of the soil samples will be adjusted as necessary in the field to avoid utilities or other
subsurface obstructions.

3.2 BUILDING 4-78/79 SWMU/AOC GRoOUP SoOIL COMPLIANCE MONITORING

The soil COCs at the Building 4-78/79 SWMU/AOC Group include VOCs and total petroleum
hydrocarbons in the gasoline range (TPH-G). SVE is expected to remove the recoverable VOCs from
soils in the vadose zone within 2 years. After it is determined that the SVE system should be shut
down, as described in the EDR, soil compliance samples will be collected from the SVE target area at
the locations shown on Figure 3.

Soil samples will be collected following the sampling methodologies specified in Attachment 1.
Samples will be collected using direct-push sampling methods to include EPA 5035 sampling
methods for VOCs as described in Attachment 1. Soil samples will be collected from the vadose zone
at depths of 1.0 and 3.0 feet from each sample location. The CAP indicated that soil samples would
be collected from depths of 1.0 to 10 feet below ground surface (bgs); however, since SVE is
expected to remediate soils only in the vadose zone, soil samples will be collected only at depths
above the water table. The soil samples will be analyzed for VOCs and TPH-G, as shown in Table 3.
The soil sampling locations may be adjusted as necessary in the field to avoid utilities and other
subsurface obstructions.

AMEC
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4.0 GROUNDWATER MONITORING PROGRAM REVISIONS

Changes to the monitoring plan described in this document and the EDR may be appropriate as
cleanup proceeds within the Facility. These changes may include changes to sampling frequency or
changes to the monitoring well network for specific cleanup action areas. Boeing will propose
monitoring program revisions to Ecology as appropriate. Requests for program revision will be based
on analytical results obtained from the monitoring wells after implementation of the EDR. Requested
changes to the monitoring program will not be implemented until they are approved by Ecology.

It is envisioned that reductions in sampling frequency at selected SWMUs or AOCs may be
appropriate after the cleanup actions are implemented and concentrations of COCs in groundwater
begin to decrease and/or have been well characterized. It is expected that:

e Concentrations of COCs in source area monitoring wells will further decrease, especially at
those SWMUs/AOCs where active remedial measures (excavation, SVE, and
bioremediation) are implemented.

e Concentrations of COCs in upgradient, downgradient, or cross-gradient monitoring wells
will decrease as dissolved-phase plumes contract.

e Concentrations of COCs in CPOC wells will decrease as the plume contracts, with
concentrations ultimately achieving CULSs.

Requests to modify the groundwater monitoring program will consist of a technical memorandum that
describes the requested modification and provides supporting information. Supporting information will
include an evaluation of groundwater monitoring results, both for recent monitoring events and
historical results, that document trends in COC concentrations for the area(s) for which the
modification is being requested and compares the results to the cleanup levels. A letter formally
requesting the modification will accompany each technical memorandum.

In addition to the requested changes in the groundwater monitoring program described above, other
changes to the monitoring program may be necessary to accommodate future changes in land use on
City of Renton-owned property at the Renton Municipal Airport or in the Cedar River Trail Park. Land
use changes may include construction, redevelopment, utility upgrades, or other changes beyond
Boeing’s control. In accordance with the access agreement with the City of Renton (Appendix C of the
CAP) when Boeing is alerted to pending changes in land use on City property, a letter outlining the
scope of the changes and the need for modification of the groundwater monitoring program will be
submitted to Ecology. The requested modifications will be implemented after approval by Ecology.

AMEC
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5.0 COMPLETION OF GROUNDWATER COMPLIANCE MONITORING

CPOC wells were established for each of the SWMUs or AOCs, as shown in Figures 1 through 11.
The CPOC wells at each cleanup action area will be monitored as long as any of the groundwater
samples from the CPOC wells at the SWMU or AOC still contain COCs above their respective
groundwater cleanup level and until cessation of monitoring is approved by Ecology.

As noted above, as cleanup proceeds at a cleanup action area, compliance monitoring is expected to
show that groundwater COC concentrations at the CPOC wells have decreased to below the
groundwater cleanup level. When monitoring results show that all COCs in all CPOC wells are at or
below the groundwater cleanup levels specified in the CAP for a two-year monitoring period (e.g., four
consecutive semiannual sampling events or eight consecutive quarterly sampling events), soil
samples will be collected and analyzed for COCs to demonstrate that soil cleanup levels have been
met for protection of groundwater and for protection of industrial workers. After receipt of analytical
results for the soil samples, Boeing may propose to Ecology that the cleanup standard has been
attained and request cessation of monitoring for that cleanup action area. Compliance monitoring will
continue at these cleanup action areas in accordance with this Compliance Monitoring Plan until
Ecology approves the requested cessation.

Upon Ecology approval, groundwater monitoring will be stopped for all groundwater monitoring
network wells at the cleanup action area. Boeing will ensure that the wellheads for any wells removed
from the monitoring program are secure and will maintain the wells as appropriate to protect
groundwater quality. Boeing will request Ecology approval of cleanup standard attainment by
preparing a letter and a technical memorandum supporting the request. The request may include
plans for abandonment of monitoring wells, if well abandonment is considered appropriate to protect
groundwater quality at the Facility.

AMEC
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TABLE 1

COMPLIANCE MONITORING PROGRAM
Boeing Renton Facility
Renton, Washington

Groundwater Monitoring Wells Monitoring Frequency '

SWMU or AOC Existing New * Quarterly Semiannual
SWMU-168 - 4 X -
SWMU-172/SWMU-174 6 5 X --
Building 4-78/79 SWMU/AOC Group 8 8 X --
Former Fuel Farm SWMU/AOC Group 7° 4 -- X
AOC-001/AOC-002 9 2° X -
AOC-003 1 3 X -
AOC-004 1 3 X -
AOC-034/035 6° 1 - X
AOC-060 8° 3 - X
AOC-090 ° 11 - X X
AOC-092 0 3 X -
AOC-093 0 17 X -
Notes:

1 - Initial monitoring frequency for each SWMU/AQOC. The number of monitoring wells sampled is expected to decrease
after the first two full years of monitoring. Boeing will request a reduction after monitoring indicates
sustained compliance with cleanup levels.

2 - "New" refers to new wells specified in the EDR. Wells already installed since completion of the cleanup action plan are
considered existing wells.

3 - GW222S was abandoned due to pending construction; a replacement well will be reinstalled after redevelopment construction.
GW101S, GW102S, GW219S, and GW220S were abandoned prior to construction by the current tenant. Three new wells
will be installed to replace these wells.

4 - The numbers of new wells for AOC-001/002 includes both wells GW 245S and GW246S, which will be installed downgradient
of AOC-001/002.

5 - Three of the wells at AOC-034/035 and two wells at AOC-060 will be monitored for water levels only and will not be sampled.

6 - GW189S will be monitored quarterly; all other wells will be monitored semiannually.

Abbreviations:

AOC = area of concern

EDR = Engineering Design Report
SWMU = solid waste management unit

AMEC
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TABLE 2

GROUNDWATER MONITORING SCHEDULE
Boeing Renton Facility
Renton, Washington

Cleanup Action

Groundwater Monitoring Wells

Monitoring Frequency1

Area Existing New * Quarterly | Semiannual Constituents of Concern * Analyses *
GW228S, GW229S, GwW230lI,

SWMU-168 - and GW231S X - VC SW8260C SIM
Benzene, chloromethane, methylene chloride SW8260C
1,1-Dichloroethene, cis-1,2-DCE, PCE, TCE, VC SW8260C SIM

) i GWO081S, GW152S, GW153S, | GW232S, GW233I, GW234S, _ Bis(2-ethylhexyl) phthalate SW8270D
SWMU-T2ISWMU-174 |- 51728, GW173S, GW226S GW2351, GW236S X Arsenic and lead EPA 6020
Chromium (total as Cr(lll)) and copper EPA 6010C
Chromium, total as Cr(VI) EPA 7199
Building 4-78/79 GWO031S, GW033S, GW034S, GW237S, GW238I, GW239I, VC, TCE, cis-1,2-DCE, Benzene SW8260C
SWMU//-?OC Grou GWO038S, GW039S,GW143S, GW240D, GW241S, GW242I, X -
P GW209S, GW210S GW243l, GW244S TPH-Gasoline NWTPH-Gx
GW183S, GW184S, GW225I,
Former Fuel Farm | 5515, Gwa211s,6w212s, | CV/295S, GW256S, GW257S, - X TPH-Jet Fuel, TPH-Diesel NWTPH-Dx
SWMU/AOC Group GW258S
GW224S.
GW185S, GW190S, GW191D, Benzene, trans-1,2-DCE, chloroform SW8260C
AOC-001/AOC-002 GW192S, GW193S, GW194S, GW246S X - TCE, cis-1,2-DCE, 1,1-dichloroethene, VC SW8260C SIM
GW195S, GW196D, GW197S Naphthalene SW8270D
SW8260C
AOC-003 GW188S GW247S, GW248I, GW249S X - PCE, TCE
VC, cis-1,2- DCE SW8260C SIM
Benzene SW8021B
AOC-004 GW174S GW250S X - Lead EPA 6020
TPH-Gasoline NWTPH-Gx
GWO001S,° GW004S,°
AOC-034/A0C-035 GWO005S,° GW216S, GW217S, GW251S -- X VC, cis-1,2- DCE SW8260C
GW218S
GW009S, GW010S,° GW011D,° VC SW8260C
! ! ’ GW252S, GW253I, and
AOC-060 GWO012S, GW014S, GW147S, owasas - X
GW149S, GW150S TCE, cis-1,2- DCE SW8260C SIM
1,1,2-Trichloroethane, Acetone, Benzene, Toluene,
i is-1.2- - SW8260C
GW1631, GW165I, GWA75I, Carbon tetrachloride, Chlqroform, cis-1,2-DCE, trans
GW176S. GW177] GWA78S X X 1,2-DCE, Methylene chloride
- ’ ’ ’ - 1,1-Dichl th 1,1,2,2-Tetrachl th VC
AOC-090 GWA1791, GW180S, GW189S, (GW189S) | (all other wells) | par oo Oo on®: 1142 Tetrachiorosthane, Ve, SW8260C SIM
GW207S, GW208S PCE, TCE
‘ TPH-Gasoline NWPTH-Gx
TPH-Diesel, TPH-Motor Oil NWTPH-Dx
Benzene SW8021B
AOC-092 cw227s - X ~ _ [TPH-Gasoline NWTPH-Gx
AOC-093 - GW2455 X TPH-Gasoline w/o Benzene NWTPH-Gx
Notes:
1 - The EDR presents the groundwater monitoring frequency for each SWMU/AOC. For sites with semiannual monitoring frequency, specific quarters when monitoring will be conducted is indicated by Q1 for quarter 1, Q2 for quarter 2, etc.
2 - In addition to COCs, primary geochemical indicators will be monitored during each regular monitoring event, and secondary geochemical parameters will be monitored once annually. Geochmical indicators are listed in Table 6 of EDR.
3 - Details of analytical methods are specified in the QAPP (AMEC, 2012b).
4 - New refers to new monitoring wells specified for installation in the EDR. Existing wells include monitoring wells shown as existing wells in the cleanup action plan and new monitoring wells that have been installed since

preparation of the draft cleanup action plan.
5 - Well will be monitored for water levels only and will not be sampled.

Abbreviations:
AOC = area of concern

cis-1,2-DCE = cis-1,2 dichloroethene

COCs = Constituents of Concern
PCE = tetrachloroethene

QAPP = Qaulity Assurance Project Plan

R:\8888.000 Boeing Renton\194\Appendix D - Compliance Monitoring Appendix\Tables\Tables 1.2.3_Sx

SWMU = solid waste management unit
TCE = trichloroethene

TPH = total petroleum hydrocarbons
trans-1,2-DCE = trans -1,2 dichloroethene
VC = vinyl chloride
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TABLE 3

SOIL ANALYSIS DETAILS
Boeing Renton Facility
Renton, Washington

Cleanup Action
Area Analytes Analytical Method

PCE, TCE, VC, 1,1-DCE,
cis-1,2-DCE, Methylene Chloride, [EPA Method 8260C

Benzene

SWMU-172174
Copper, Zinc EPA Method 6010C
Thallium EPA Method 6020

PCE, TCE, VC, 1,1-DCE,

Building 4-78/79 gs— 1,2-DCE, Carbon Disulfide, EPA Method 8260C
SWMU/AOC Group enzene
TPH-G Method NWTPH-Gx

Abbreviations:

1,1-DCE = 1,1-dichloroethene

AOC = area of concern

cis-1,2-DCE = cis -1,2-dichloroethene

EPA = U.S. Environmental Protection Agency

PCE = tetrachloroethene

SWMU = solid waste management unit

TCE = trichloroethene

TPH-G = total petroleum hydrocarbons, gasoline range
VC = vinyl chloride

AMEC
R:\8888.000 Boeing Renton\194\Appendix D - Compliance Monitoring Appendix\Tables\Tables 1.2.3_Sx 1of 1



amec®

FFFFFFF




g Name: SWMU-168_ProposedCleanupAction_092313.dwg

8_2006\069_EDR\, Drawin

Plot Date: 10/10/13 - 3:58pm, Plotted by: adam.stenberg

Drawing Path: S:\888i

SWMU-168

X LOCATION MAP
Y

(—

SWMU-168 BOEING RENTON
(FORMER URE:31) FACILITY MAP
LEGEND
L ———— Y PUSH-PROBE SAMPLE LOCATION
\ T\ LIMITS OF FORMER EXCAVATION
\_/ (SECOR 1994)
< ; GENERAL GROUNDWATER FLOW DIRECTION
BUILDING 5-50 COMPLIANCE MONITORING NETWORK
PRESSURE GWO79S 8  EXISTING MONITORING WELL
INDICATOR
VALVES \ PEVITOS NEW SHALLOW MONITORING WELL
‘ NEW INTERMEDIATE MONITORING WELL
NOTES
1 HORIZONTAL DATUM: \ 7777 CONDITIONAL POINT OF COMPLIANCE
WASHINGTON STATE COORDINATE SYSTEM i
NORTH ZONE NADS3 (91) \ . “ HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK
VERTICAL DATUM: -

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

SWMU-168
COMPLIANCE MONITORING WELL NETWORK
Boeing Renton Facility
Renton, Washington

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. PUSH PROBE LOCATIONS FROM FINAL REMEDIAL
INVESTIGATION REPORT (WESTON, 2001)

4. 'S' DESIGNATION INDICATES WELL SCREENED

LESS THAN 20 FEET IN DEPTH. By: APS [ Date: 10/10/13 Project No. 8888
"I" DESIGNATION INDICATES WELL SCREENED ”ﬂm (‘)_— e 210 D
GREATER THAN 20 FEET IN DEPTH APPROXIMATE SCALE IN FEET ameéj? Figure 1




GKV(%S

)

BUILDING 5-50

BAY DOOR
SVE PIPING

BUILDING 5-08

Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: SWMU-172 and 174_WorkPlanDesign_092313.dwg

Plot Date: 10/08/13 - 4:34pm, Plotted by: adam.stenberg

1.

NOTES

HORIZONTAL DATUM:

WASHINGTON STATE COORDINATE SYSTEM

NORTH ZONE NAD83 (91)

VERTICAL DATUM:

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

. BASEMAP COMPILED BY DUANE HARTMAN &

ASSOCIATES, INC., DECEMBER 1994

. PUSH PROBE LOCATIONS FROM FINAL REMEDIAL
INVESTIGATION REPORT (WESTON, 2001)

. 'S' DESIGNATION INDICATES WELL SCREENED
LESS THAN 20 FEET IN DEPTH.
"' DESIGNATION INDICATES WELL SCREENED
GREATER THAN 20 FEET IN DEPTH

6GW0798

AOC-049
(FORMER URE-30)

4
GwW080S¥

b7

gwaes\

=

— ﬂewms

A\
\

\

\

\
\
A

\
\

|
&
|

63

D \XPX

6GW081 S /

AOC-172 and AOC-174
LOCATION MAP

BOEING RENTON
FACILITY MAP

B172-13

GW173S

A

X

]
ﬁ

LEGEND

SOIL CONFIRMATION SAMPLE LOCATION

PUSH-PROBE SAMPLE LOCATION

FENCE

APPROXIMATE SOURCE AREA

GENERAL GROUNDWATER FLOW DIRECTION

® [ ]
B172/09

v
v -

®B172-10

SVE-03

SVE BIOREMEDIATION KEY
SVE-02 @ NEW SVE WELL
=

WITH 40' RADIUS OF INFLUENCE
SVE MANIFOLD
SVE PIPING LAYOUT

[
B172-10 @

SVE TRAILER

NEW BIOREMEDIATION INJECTION WELL

COMPLIANCE MONITORING NETWORK
GWOB:&SQ EXISTING MONITORING WELL

NEW SHALLOW MONITORING WELL

NEW INTERMEDIATE MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE

B172612 HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK
+/ Q// SWMU-172 and SWMU-174

/ & 3 1 COMPLIANCE MONITORING WELL NETWORK

¥ oA Boeing Renton Facility

+/ & /\ Renton, Washington
+/ 7 /\ 0 2 " By: APS | Date:  10/08/13 | Project No. 8888

ETEING o , P

ﬁ_ﬁ @ 7 &&I’ABSS / / ¥ APPROXIMATE SCALE I FEET amec\% Figure 2




Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: Building 4-78 and 79_WorkPlanDesign_092313.dwg

Plot Date: 10/08/13 - 5:24pm, Plotted by: adam.stenberg

1. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

UST LOCATIONS AND PRODUCT PIPING LOCATIONS
" FROM FINAL REMEDIAL INVESTIGATION (WESTON, 2001)

3. 'S' DESIGNATION INDICATES WELL SCREENED
" LESS THAN 20 FEET IN DEPTH.
'I' DESIGNATION INDICATES WELL SCREENED
BETWEEN 20 AND 25 FEET IN DEPTH.
'D' DESIGNATION INDICATES WELL SCREENED
GREATER THAN 25 FEET IN DEPTH.

PP083

BUILDING 4-45
@ GW133S

, N

w7/ AOC-037
(URE-25)

AOQC-054 -
(URE-23)

GWO038S

GWO035S

\\\\\¢

GWO037S

GWO036S

@B78-04
% GWO030S

@B78-05
D PP180

@B78-08

PP182

4-78/79 SWMU/AOC GROUP
LOCATION MAP

BOEING RENTON
FACILITY MAP

LEGEND
/\ SOIL COMPLIANCE MONITORING SAMPLE LOCATION

GW151S Mg EXISTING EXTRACTION WELL
PPO83 () PUSH-PROBE SAMPLE LOCATION

s e e e APPROXIMATE FORMER PIPING NETWORK
BASED ON HISTORICAL DISPENSER LOCATION

|:| APPROXIMATE CHLORINATED VOC SOURCE AREA

:- APPROXIMATE FUEL AND NON-CHLORINATED
VOC SOURCE AREAS

™71 REMOVED UST (WESTON, 2001)

é GENERAL GROUNDWATER FLOW DIRECTION
SVE KEY
PROPOSED HORIZONTAL SVE WELL
SVE-01 WITH 20' RADIUS OF INFLUENCE

X SVE MANIFOLD

SVE PIPING LAYOUT

B SsvE TRAILER

BIOREMEDIATION KEY
B78-12@®  NEW BIOREMEDIATION INJECTION WELL

@ EXTRACTION WELL CONVERTED TO INJECTION WELL

COMPLIANCE MONITORING NETWORK
GWO033S Q EXISTING MONITORING WELL

NEW SHALLOW MONITORING WELL
va24:3|@ NEW INTERMEDIATE MONITORING WELL
GW240D€) NEW DEEP MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

Ub—

—\

BUILDING 4-78/79 SWMU/AOC GROUP
COMPLIANCE MONITORING WELL NETWORK
Boeing Renton Facility
Renton, Washington

0 25 50

= 1

APPROXIMATE SCALE IN FEET

By: APS | Date:  10/08/13 | Project No. 8888

amec” a3




g Name: FormerFuelFarm_ProposedCleanupAction_092313.dwg

8_2006\069_EDR\, Drawin

Plot Date: 10/08/13 - 5:38pm, Plotted by: adam.stenberg

Drawing Path: S:\888:

—_—
L

BUILDING 5-02

7
72

N

APPROXIMATE LEASE BOUNDARY-

HANGAR

i’ll‘ \\\\
V)

PP413

3\/106 I prata l’\ ) D
. 1N\, PP406D 521 YRy 7
i AN 4 / Sy N N
QGEQ\S\\ Pz IAS- 17 '7/ / /// // Vi ///\7 - AS-201
/
/|

CONDITIONAL POC h N

BUILDING

EX@TING UNDERGROUND
GASOLINE TANK

=i\ N
&4!! PP210D G0

!H AS-204

K

~_ AS210 @ F’F’212> PPA0T

| 1°5Rp218 @
~ Y \ A/
A PP402
S 206 B . / /

N N\ A~
i , JPP4ds NRP216

BEP Gyvoz0s P10 P ’
P JO

, £S-2; \\

7
/

PP227 / ) \.
D )/ BV101 PP

P46 / ) | 7

. ¢7¢\’/ /) / </, ( PP419 & GW102S
V109 / /// W ~A
Vé24 , ! 4 BprPrP411

BV1 07/

APPROXIMATE
TANK CLOSURE
EXCAVATION LIMITS
(WESTON, 1994)

(FORMER URE-36)

PP4T8

AOC-047
AOC-048
(FORMER URE-34)  (FORMER URE-35

FORMER FUEL FARM AOC GROUP
LOCATION MAP

ETIES)

=

—a
Ehkanala

=

BOEING RENTON
FACILITY MAP

Gw223s &Y

LEGEND
PP420 @ PUSH-PROBE SAMPLE LOCATION

ABANDONED MONITORING WELL

ABANDONED AIR SPARGING WELL

ABANDONED BIOVENTING WELL

ABANDONED LINES

FENCE

TPH-JET SOIL AND GROUNDWATER SOURCE AREAS

AS IDENTIFIED IN THE 1999 REMEDIAL INVESTIGATION.
CONCENTRATIONS AND BOUNDARIES MAY NO LONGER
BE REPRESENTATIVE OF CURRENT CONDITIONS.

APPROXIMATE GROUNDWATER FLOW DIRECTION
POST AIR SPARGE/BIOVENT SHUTDOWN

COMPLIANCE MONITORING NETWORK

GW101S Q EXISTING MONITORING WELL

NEW SHALLOW MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NOTES

BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994.

PUSH-PROBE LOCATIONS FROM FINAL REMEDIAL
INVESTIGATION REPORT (WESTON, 2001).

PIPING LOCATIONS APPROXIMATE.

'S' DESIGNATION INDICATES WELL SCREENED
LESS THAN 18 FEET IN DEPTH.

'T' DESIGNATION INDICATES WELL SCREENED
GREATER THAN 20 FEET IN DEPTH.

PP412 U
F’F’428
P432
@
7
” v

FORMER FUEL FARM

COMPLIANCE MONITORING WELL NETWORK

Boeing Renton Facility
Renton, Washington

| Date:  10/08/13 | Project No. 8888

APPROXIMATE SCALE IN FEET

gLﬂafﬂw: . [mE

amec” a4




AW

N

W
\\\\\\-

W

W

WA

WY

\

.

Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-001-002_ProposedCleanupAction_092413.dwg

Plot Date: 10/08/13 - 5:43pm, Plotted by: adam.stenberg

o PP118
- --—=a
- & PP129
_ ——— GW1858
LAKE WASHINGTON
@ GW197S
CONDITIONAL POC P098
FOR AOC-093
PROS
AOC-093 STORM WAT
; WET VAULT
6D PP13 \ RO
& Gw19ss
@ PP097
PP133
\wGS
@ GW194S
CONDITIONAL POC GW190S
FOR AOC-001/AOC-002 .
60' FROM SHORELINE
PP134€B
; @DprP0o94
PY 3 3 \ \ \
( =
= s \ \ \ \é \
@ PP090 z \ PP065
= ¥ 0
= 2
Z g
= &
= I\
BUILDING 4-20 P
@ \ &
O “
SOURCE AREA (LA 1
FPias APPROXI
-09
1
|
o) AD |
4 7
APPROXIMATE SCALE IN FEET @D pp144

DUE TO SPACE CONSTRAINTS, SOME PUSH PROBE
LOCATIONS ARE SHOWN ONLY ON THE INSET MAP.

@ﬂaflﬂc

_ )
W .
Z = 7
L 5
BUILDING 4-81

0 40 80

==, Y

APPROXIMATE SCALE IN FEET

AOC-001 AND AOC-002
LOCATION MAP

BOEING RENTON
FACILITY MAP

LEGEND
PP011 €5 PUSH-PROBE SAMPLE LOCATION

—— — — — APPROXIMATE PROPERTY LINE

A A APPROXIMATE NOVEMBER 2005
( \ EXCAVATION AREA, SHOWING EXISTING
\\/\\ REMEDIATION PORTS AND LINES.

j GENERAL GROUNDWATER FLOW DIRECTION

FROM SECOND QUARTER 2013
GROUNDWATER MONITORING

BIOREMEDIATION KEY

GW215S @ EXISTING ELECTRON DONOR INJECTION WELL

IPR1 @ EXISTING INJECTION PIPE RISER

COMPLIANCE MONITORING NETWORK
GWO050S Q EXISTING MONITORING WELL

NEW SHALLOW MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE
HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NOTES

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM
NORTH ZONE NAD83 (91)
VERTICAL DATUM:
NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

2. BASEMAP COMPILED BY DUANE HARTMAN &

ASSOCIATES, INC., DECEMBER 1994

3. 'S'DESIGNATION INDICATES WELL SCREENED
LESS THAN 24 FEET IN DEPTH.

AOC-001, AOC-002 and AOC-093

COMPLIANCE MONITORING WELL NETWORK

Boeing Renton Facility
Renton, Washington

By: APS

8888

| Date:  10/08/13 | Project No.

amec”

5




Plot Date: 10/10/13 - 4:34pm, Plotted by: adam.stenberg

AOC-003
LOCATION MAP

PP095 !
y
=
= s

BUILDING 4-81

g»,—-x'
BOEING RENTON
FACILITY MAP

ILDING 4-20
DITIO

BU
AD

(R

LEGEND
PP016 € PUSH-PROBE SAMPLE LOCATION
<: GENERAL GROUNDWATER FLOW DIRECTION
FROM SECOND QUARTER 2013
GROUNDWATER MONITORING
BIOREMEDIATION KEY
B003-01 @ NEW BIOREMEDIATION INJECTION WELL
COMPLIANCE MONITORING NETWORK

BUILDING 4-20

\ N
‘ ¢ GW1888$ EXISTING MONITORING WELL
NEW SHALLOW MONITORING WELL
NOTES PP082 GW248I @ NEW INTERMEDIATE MONITORING WELL

@

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM
NORTH ZONE NAD83 (91)

VERTICAL DATUM:

CONDITIONAL POINT OF COMPLIANCE

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)

AOC-003
COMPLIANCE MONITORING WELL NETWORK
Boeing Renton Facility
Renton, Washington

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. PUSH PROBE LOCATIONS FROM FINAL REMEDIAL
INVESTIGATION REPORT (WESTON, 2001)

4. 'S' DESIGNATION INDICATES WELL SCREENED

By: APS | Date

10/10/13 Project No. 8888

o
IS
o

LESS THAN 10 FEET IN DEPTH.
"I" DESIGNATION INDICATES WELL SCREENED ”ﬂm e &
GREATER THAN 10 FEET IN DEPTH APPROXIMATE SCALE IN FEET ame Figure 6

Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-003_WorkPlanDesign_092413.dwg




Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-004_ProposedCleanupAction_031814.dwg

Plot Date: 03/21/14 - 12:01pm, Plotted by: mike.stenberg

AOC-004
LOCATION MAP

BUILDING 4-04

BUILDING 4-21 CONDITIONA
POC
GW174S Lo
h BOEING RENTON
AY LOCATION - FACILITY MAP

DOORWAY LOCATION
LEGEND

PP190 ¢ PUSH-PROBE SAMPLE LOCATION
[_] FORMER UST LOCATION
[ APPROXIMATE AOC-004 SOURCE AREA

GENERAL GROUNDWATER FLOW DIRECTION
BASED ON REMEDIAL INVESTIGATION
(WESTON, 2001)

BIOREMEDIATION KEY
B004-01 ® NEW BIOREMEDIATION INJECTION WELL

COMPLIANCE MONITORING NETWORK
GW174S @ EXISTING MONITORING WELL

AOQC-004
(FORMER URE-04)

\

NEW SHALLOW MONITORING WELL

CONDITIONAL POINT OF COMPLIANCE

NOTES

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK

NORTH ZONE NAD83 (91)
VERTICAL DATUM:

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929) AOC-004

COMPLIANCE MONITORING WELL NETWORK
Boeing Renton Facility
Renton, Washington

2. BASEMAP COMPILED BY DUANE HARTMAN &
ASSOCIATES, INC., DECEMBER 1994

3. PUSH PROBE LOCATIONS FROM FINAL REMEDIAL

INVESTIGATION REPORT (WESTON, 2001
w ' ) By: APS | Date:  03/21/14 Project No. 8888

0 10 20
4. 'S' DESIGNATION INDICATES WELL SCREENED ”ﬂw [ 1 .
LESS THAN 10 FEET IN DEPTH. APPROXIMATE SCALE IN FEET ame Figure 7




LAKE WASHINGTON

AOC-034 and AOC-035
LOCATION MAP

7

\
\
\‘\
IS

BOEING RENTON
FACILITY MAP

\ LEGEND

\ 12/14/2006 PUSH-PROBE SOIL AND
\\ GROUNDWATER SAMPLE LOCATION

7, ¢ HISTORICAL PUSH-PROBE
A 7777 / Zeul SAMPLE LOCATION
CEDAR.RIVER \ o~ L C\

TRAIL PARK

BUILDING

LIMITS OF PREVIOUS EXCAVATION
FORMER UST LOCATION

FENCE

Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-034-035_ProposedCleanupAction_092413.dwg

Plot Date: 10/08/13 - 5:54pm, Plotted by: adam.stenberg

4-41 & \ <;

COMPLIANCE MONITORING NETWORK

GENERAL GROUNDWATER FLOW DIRECTION

\ GW006S, GW218S@  EXISTING MONITORING WELL
\
\ A NEW SHALLOW MONITORING WELL
\ ~
CONDITIONAL \ CONDITIONAL POINT OF COMPLIANCE
\

HIGHLIGHTED WELLS INCLUDED IN MONITORING NETWORK
PILINGS

NOTES

1. HORIZONTAL DATUM:
WASHINGTON STATE COORDINATE SYSTEM
NORTH ZONE NAD83 (91)
VERTICAL DATUM:

NATIONAL GEODETIC VERTICAL DATUM (NGVD1929)
AOC-035

2. BASEMAP COMPILED BY DUANE HARTMAN &
(FORMER URE-08)

ASSOCIATES, INC., DECEMBER 1994

- AOC-034
Q ‘

3. 'S' DESIGNATION INDICATES WELL SCREENED
(FORMER URE-07)

LESS THAN 24 FEET IN DEPTH.

2~ 'D' DESIGNATION INDICATES WELL SCREENED
(FORMER URE-07) _— T \_— GREATER THAN 24 FEET IN DEPTH.
O

AOC-034 and AOC-035
COMPLIANCE MONITORING WELL NETWORK
Boeing Renton Facility
Renton, Washington

—7 T\ .+
. / \
7/ / \

/R Y A A \\ %\w@ =
N BoEING

]

By: APS

| Date:

amec”

25 50

1

10/08/13 Project No. 8888

APPROXIMATE SCALE IN FEET

Figure 8




Drawing Path: S:\8888_2006\069_EDR\, Drawing Name: AOC-060_ProposedCleanupAction_092413.dwg

Plot Date: 10/22/13 - 4:52pm, Plotted by: adam.stenberg

AOC-060
LOCATION MAP
W\
BUILDING 4-20
o
CEDAR RIVER %
TRAIL PARK H 7' .
Sy ﬁw‘ J
GW014S \ )
CONDITIONAL \ BOEING RENTON
\ FACILITY MAP
POC Qoo1zs \ BUILDING 4-21
Wo1sp GWo13p  SUMP SRE-2348 ) \ LEGEND
7 O ‘ _" \\ PUSH-PROBE SAMPLE LOCATION
/ @XV\ SUMP SRE-2346 \
/ \ \\ % GENERAL GROUNDWATER FLOW DIRECTION
\ BASED ON REMEDIAL INVESTIGATION
$GW1 59S ) \o \ AOC.060 \\\ (WESTON, 2001)
o> % \ BIOREMEDIATION KEY
GW009S \ 