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1.0 INTRODUCTION 

This report documents the results of a Phase II environmental site assessment (ESA) conducted in 

2008 for The Boeing Company (Boeing) at the Thompson property (subject property) located at 8811 

East Marginal Way South in Tukwila, Washington (Figure 1).  The purpose of this investigation was to 

evaluate and document the soil and groundwater quality in areas of the subject property potentially 

impacted by Boeing operations as part of Boeing’s risk management and due diligence activities.  The 

areas of potential concern were identified as part of Boeing’s Environment, Health, and Safety (EHS) 

property assessment process in the Phase I ESA previously conducted for the subject property (Landau 

Associates 2008a).  The Phase I ESA identified environmental conditions at the subject property that, 

based on historical operations, previous investigations, or observations of site conditions, are considered 

to pose a potential liability to Boeing as owner of the property.  In addition, Boeing requested 

investigation of a sump system and the facility compressed air system as part of Boeing’s building 

decommissioning protocol.  Boeing also requested that Landau Associates complete a round of 

groundwater sampling from existing wells on the subject property and the adjacent Boeing Isaacson 

property; the results of sampling of the eight wells on or near the subject property are included in this 

report.  The results of this Phase II investigation will be used to evaluate potential impacts to soil or 

groundwater at the subject property and the need for additional action, if appropriate. 

 

1.1 PROPERTY DESCRIPTION 

The subject property is currently owned and occupied by Boeing.  Manufacturing operations were 

discontinued at the subject property in December 2007.  The subject property is currently used for 

warehouse purposes.  The subject property is improved with a 316,000 square foot (ft2) industrial building 

(Building 14-01) and several support structures including a boiler house (Building 14-02), two 

mechanical buildings (Buildings 14-03 and 14-14), a fire pump house and water tank (Building 14-13), an 

electrical substation (Building 14-22), two guard shacks (one out-of-use, unlabeled structure and Building 

14-11), a cafeteria (Building 14-15), a restroom/shower facility (Building 14-12), and hazardous waste 

storage trailers (unlabeled).  A site plan is provided as Figure 2. 

 

1.2 BACKGROUND 

Landau Associates conducted a Phase I ESA at the subject property for Boeing (Landau 

Associates 2008a).  The Phase I ESA included a review of historical environmental documentation for the 

subject property, and observations of current conditions at the subject property on January 31, 2008 and 
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April 21, 2008.  The Phase I ESA identified the following recognized environmental conditions at the 

subject property that were considered to pose a potential liability to Boeing: 

 Arsenic was detected in soil and groundwater at the subject property during previous 
investigations at concentrations greater than the Washington State Model Toxics Control Act 
(MTCA) cleanup levels.  Arsenic was detected in groundwater at the subject property at 
concentrations ranging from 3.6 micrograms per liter (µg/L) to 690 µg/L during the most 
recent sampling event in 2008.  The highest detected concentration of arsenic in soil at the 
subject property was 393 milligrams per kilogram (mg/kg), which was detected in a sample 
collected in 1988 from within the former location of Slip 5.  The presence of arsenic in soil 
and groundwater from the subject property at concentrations greater than MTCA cleanup 
levels is a recognized environmental condition. 

 Historical records indicate that the Mineralized Cell Wood Preserving Company formerly 
operated in the vicinity of the subject property, on the northern side of the former Slip 5.  The 
practice of this company involved heating a solution of arsenic and sulfate salts of copper and 
zinc, and applying the solution to the base of logs under pressure.  Storage tanks associated 
with this operation were reportedly cleaned twice per day and sludge and remaining 
chemicals in the tanks were drained directly to the ground surface.  The release of arsenic and 
metals to the ground surface is a recognized environmental condition. 

 Based on previous subsurface investigations at the subject property, fill material within the 
former Slip 5 area includes bricks, wood debris, and slag material.  Debris within the fill 
material is a potential source of impact to subsurface soil and groundwater at the subject 
property.  Metals have been detected in the fill material at concentrations greater than the 
MTCA Method A cleanup levels.  The presence of metals at concentrations greater than the 
MTCA cleanup levels is a recognized environmental condition. 

 A large area of the western portion of Building 14-01 was formerly used for washing and 
painting of airplane sections.  Workers in this area washed airplane sections with a solution 
containing methyl isobutyl ketone to prepare the sections for painting.  Wastewater and 
overspray were washed into one of three concrete trenches, which ran north to south through 
the painting area.  The trenches conveyed the solution to sumps located on the exterior of the 
southern side of Building 14-01, near the southwestern corner of the building.  The waste was 
pumped from the sumps to two aboveground storage tanks (ASTs) located in the western 
yard of Building 14-01 via underground piping.  The potential release of waste solution to the 
subsurface soil and groundwater from the former washdown system is considered a 
recognized environmental condition. 

 Copper brush plating was previously conducted in the southwestern portion of Building 
14-01.  Waste plating solution was collected in a sump (discussed below) then conveyed to a 
5,000-gallon (gal) AST located in the western yard of Building 14-01 via underground 
piping.  The potential release of waste solution to the subsurface soil and groundwater from 
the copper plating operation is considered a recognized environmental condition. 

 An aqueous degreaser is located in the southwestern portion of Building 14-01.  The 
degreaser has been out of use since about 2001.  A sign on the degreaser indicates that 
Daraclean 212, a non-hazardous substance, was used as the cleaning solution; however, it is 
possible that chlorinated solvents were used previously.  Pumps and other equipment 
associated with the degreaser are located in a separate mechanical room to the south of the 
degreaser.  A sump is located within the mechanical room.  Liquid was observed in the sump 
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at the time of the site reconnaissance.  Labels on piping and equipment within the mechanical 
room indicate that the sump is associated with a brush plating system that is no longer in 
operation.  The sump and associated piping may have been converted for use associated with 
the aqueous degreaser.  The potential release of degreaser solution to subsurface soil and 
groundwater is considered a recognized environmental condition. 

 A 500-gal diesel underground storage tank (UST) was removed from the western side of 
Building 14-02.  There are no data available regarding the condition of subsurface soil in the 
area of the 500-gal diesel UST.  The former presence of a petroleum UST on the subject 
property, and the lack of sampling data, is a recognized environmental condition. 

 A release of hydraulic oil from a holding tank associated with an oil/water separator located 
in the hydraulic test pad area (eastern yard of Building 14-03) was reported in 1992.  The 
oil/water separator, holding tank, and associated piping were removed in 1995.  
Approximately 900 tons of petroleum-impacted soil were excavated from the area 
surrounding the oil/water separator and holding tank; however, there is no information 
available regarding the condition of subsurface soil and groundwater in the area of the 
excavation.  The release of petroleum hydrocarbons to the subsurface soil, and the lack of 
confirmation sampling data, is a recognized environmental condition. 

 Dark staining was observed on the gravel surface along the northern wall of the electrical 
substation (Building 14-22) located at the southeastern corner of the subject property, which 
may be indicative of a release of petroleum from the substation.  The potential release of 
petroleum from the substation is a recognized environmental condition. 

The following additional recognized environmental conditions were identified associated with the 

adjacent or surrounding properties: 

 Impacts to soil and groundwater have been identified at the former PACCAR property (8801 
East Marginal Way South) located adjacent to the south of the subject property.  Impacts to 
sediment and surface water are also suspected by the Washington State Department of 
Ecology (Ecology) to be present.  The contaminants of concern consist of petroleum 
products, phenolic compounds, non-halogenated solvents, halogenated organic compounds, 
and metals.  The current status of this site is not known.  The potential exists for this site to 
impact the subject property and is considered a recognized environmental condition. 

 Arsenic has been detected in soil and groundwater at concentrations greater than the 
applicable MTCA cleanup levels at the Boeing Isaacson site, located adjacent to the north of 
the subject property.  Remedial activities, including excavation and soil stabilization, have 
been conducted at this site; however, based on available information, soil containing 
concentrations of arsenic greater than the cleanup level has been left in place and may be 
acting as a continual source of arsenic to groundwater.  The potential for this site to impact 
the subject property is a recognized environmental condition. 

Boeing conducted a Phase II ESA to document current conditions at the subject property and 

further assess the potential for conditions of environmental concern.  The sampling locations for the Phase 

II ESA were selected based on the findings of the Phase I ESA and a request from Boeing to address 

standard building considerations in the event of property divestitures (e.g., air compressor line sampling).  

Sampling was also conducted in two areas of the subject property where no specific recognized 
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environmental conditions were identified, but that may be of concern to potential purchasers (hazardous 

materials storage sheds and transformers north of Building 14-02). 

The Phase II ESA was conducted in accordance with the work plan (Landau Associates 2008b).  

In addition to the analytes identified in the work plan, selected samples were analyzed for semivolatile 

organic compounds (SVOCs) and polychlorinated biphenyls (PCBs) to provide information on all 

chemicals of concern identified in the Early Action Area 6 (which includes the Boeing Thompson 

property) Source Control Action Plan report (Ecology 2008).  The following sections describe the field 

investigation and present the investigation results. 
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2.0 FIELD INVESTIGATION 

The soil and groundwater investigation and sump sampling were completed at the subject 

property November 3 through November 6, 2008.  Sampling of the compressed air system was conducted 

on November 21, 2008.  The following sections summarize field activities associated with soil and 

groundwater sampling and additional investigation activities.  Specific information regarding field 

procedures and sampling methodology is presented in Appendix A. 

 

2.1 SOIL AND GROUNDWATER INVESTIGATION 

The soil and groundwater investigation included 32 direct-push borings located in areas of 

potential concern identified in the Phase I ESA.  The sampling locations are shown on Figure 2.  Thirty-

four (34) soil and 11 groundwater samples were collected from the subject property for analysis by 

Analytical Resources, Inc. laboratory in Tukwila, Washington.  The sampling areas are described in the 

following sections.  Laboratory analytical methods are listed in Tables 1 and 2. 

Boeing requested that Landau Associates complete a round of groundwater sampling from 

existing wells on the subject property and the adjacent Boeing Isaacson property.  The sampling was 

completed in February 2009, as described in Section 2.1.7. 

 

2.1.1 FORMER WASHDOWN AREA 

Twenty-one (21) soil borings were advanced in the area of the former washdown system: nine 

locations in the area of the former system trenches inside Building 14-01 (TDP-5 to TDP-13), six 

locations in the area of the former system sumps on the southern side of Building 14-01 (TDP-1 to 

TDP-4, TDP-25, and TDP-26), and six locations in the area of the former system piping and aboveground 

storage tanks on the western side of Building 14-01 (TDP-14 to TDP-19).  In accordance with the work 

plan, soil borings in the area of the former washdown system and degreaser were advanced to depths 

ranging from 8 ft to 16 ft below ground surface (BGS), except where refusal was encountered (see 

below). 

Soil samples were collected from each of the 21 direct-push borings in this area and groundwater 

samples were collected from 8 of the borings (TDP-1, TDP-7, TDP-8, TDP-11, TDP-16, TDP-18, 

TDP-25, and TDP-26).  Indications of impact were not observed during field screening, therefore, in 

accordance with the work plan, soil samples collected from soil borings inside the building were generally 

collected from below the depth of the bottom of the former trench system (approximately 6 ft BGS).  Soil 

samples from borings advanced on the southern side of Building 14-01 were collected from depths 

ranging from 4 ft to 9 ft BGS.  Refusal was encountered in three of the borings at depths ranging from 6 ft 
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to 7 ft BGS; therefore, these borings did not reach the depth of the former sumps (approximately 9 ft 

BGS).  Soil samples collected from borings advanced on the western side of Building 14-01 were 

generally collected from below the depth of the former piping system (approximately 4 ft BGS). 

Soil and groundwater samples collected from borings in this area were analyzed for volatile 

organic compounds (VOCs), total petroleum hydrocarbons (TPH), and metals.  In addition, soil and 

groundwater samples collected from selected direct-push borings (TDP-1, TDP-7, TDP-8, TDP-11, 

TDP-16, TDP-18, TDP-25, and TDP-26) were analyzed for SVOCs, polycyclic aromatic hydrocarbons 

(PAHs; groundwater samples only), and PCBs. 

 

2.1.2 HYDRAULIC OIL RELEASE AREA 

Two soil borings (TDP-31 and TDP-32) were advanced in the hydraulic oil release area, northeast 

of Building 14-03.  Soil samples were collected from both of the direct-push borings in this area and a 

groundwater sample was collected from TDP-31.  In accordance with the work plan, soil samples were 

collected from the capillary fringe zone, approximately 6 inches above the top of the water table. 

Soil and groundwater samples collected from borings in this area were analyzed for VOCs, TPH, 

and metals.  In addition, the soil and groundwater samples collected from TDP-31 were analyzed for 

SVOCs, PAHs (groundwater sample only), and PCBs. 

 

2.1.3 HAZARDOUS MATERIALS SHEDS 

Four soil borings (TDP-27 through TDP-30) were advanced in the area of the hazardous materials 

sheds, south and southeast of Building 14-03.  Soil samples were collected from each of the direct-push 

borings in this area and groundwater samples were collected from two locations (TDP-28 and TDP-29).  

In accordance with the work plan, soil samples were collected from the capillary fringe zone, 

approximately 6 inches above the top of the water table. 

Soil and groundwater samples collected from borings in this area were analyzed for VOCs, TPH, 

and metals.  In addition, the soil and groundwater samples collected from TDP-28 and TDP-29 were 

analyzed for SVOCs, PAHs (groundwater samples only), and PCBs. 

 

2.1.4 FORMER STORAGE TANKS 

One soil boring (TDP-24) was advanced in the area of the former heating oil and diesel USTs on 

the western side of Building 14-02.  In accordance with the work plan, the soil sample was collected from 

the capillary fringe zone, approximately 6 inches above the top of the water table.  The soil sample 

collected from this area was analyzed for TPH. 
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Groundwater samples were not collected from this area.  Landau Associates attempted to collect 

samples from existing monitoring wells located on the western side of Building 14-02 (TH-MW-1 and 

TH-MW-2); however, there was not a sufficient quantity of water in the wells to collect samples. 

 

2.1.5 TRANSFORMERS 

Two soil borings (TDP-22 and TDP-23) were advanced in the area of the transformers on the 

northern side of Building 14-02.  In accordance with the work plan, soil samples collected in this area 

were collected from the upper 4-ft interval.  The soil samples collected from this area were analyzed for 

TPH, metals, and PCBs.  Groundwater samples were not collected from this area. 

 

2.1.6 SUBSTATION – BUILDING 14-22 

Two soil borings (TDP-20 and TDP-21) were advanced in the area of the electrical substation 

located near the southeastern corner of the subject property.  In accordance with the work plan, soil 

samples collected in this area were collected from the upper 4-ft interval.  The soil samples collected from 

this area were analyzed for TPH, metals, and PCBs.  Groundwater samples were not collected from this 

area. 

 

2.1.7 GROUNDWATER SAMPLES FROM EXISTING MONITORING WELLS 

Groundwater samples were collected from eight existing monitoring wells located on or near the 

subject property (I-203, I-205, I-206, PZ-2, PZ-4, PZ-6, PZ-7, and PZ-8).  Samples were collected using 

low-flow sampling methodologies.  Groundwater samples collected from existing monitoring wells were 

analyzed for VOCs, TPH, metals, SVOCs, carcinogenic polycyclic aromatic hydrocarbons (cPAHs), and 

PCBs. 

 

2.2 OTHER AREAS OF INVESTIGATION 

At the request of Boeing, Landau Associates collected a water sample from a sump located in the 

southwestern portion of Building 14-01 and collected wipe samples from the compressed air system.  The 

results of these investigations are presented in the following sections. 

 

2.2.1 SUMP SAMPLING 

One water sample (TH-SUMP) was collected from the sump located in the southwestern portion 

of Building 14-01.  The sump is associated with the former brush plating operations.  The water sample 
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was collected using a peristaltic pump and dedicated tubing and was analyzed for VOCs, TPH, and 

metals. 

 

2.2.2 COMPRESSED AIR SYSTEM SAMPLING 

Wipe samples were collected from the outside surface of each of the two air compressors located 

in Building 14-02 (COMP1-WIPE and COMP2-WIPE) and from inside 11 quick-connect ports located 

throughout the compressed air system (LINE1-WIPE through LINE11-WIPE) in Buildings 14-01, 14-14, 

and 14-02.  The wipe samples were analyzed for PCBs. 
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3.0 INVESTIGATION RESULTS 

In order to evaluate soil and groundwater quality at the subject property, physical observations of 

the soil and groundwater encountered during exploration were documented and soil from each exploration 

was screened for VOCs using a photoionization detector (PID).  In addition, soil samples from each 

direct-push boring location and groundwater samples from selected locations were submitted to ARI 

laboratory for chemical analysis.  This section presents the results of the physical observations and 

chemical analyses. 

 

3.1 PHYSICAL OBSERVATIONS AND FIELD-SCREENING RESULTS 

Physical observations were documented by Landau Associates personnel during the soil and 

groundwater investigation.  Observations included soil lithology, depth to groundwater, presence of sheen 

on the soil or at the water table, odor, and visible soil staining.  In addition, soil samples were screened for 

VOCs using a PID.  These observations are documented in the soil boring logs presented in Appendix B 

and summarized below. 

 

3.1.1 SOIL LITHOLOGY AND DEPTH TO GROUNDWATER 

The 32 soil borings advanced at the subject property generally encountered fine to coarse sand 

with varying silt content.  Generally, fill material (including debris in some locations) was encountered 

from the surface to depths ranging from 2 ft to 14.5 ft BGS and was underlain by native material, which 

was characterized by a higher silt content than the fill material.  The following observations were made 

during the soil and groundwater investigation: 

 Borings TDP-2 through TDP-4 encountered refusal at depths ranging from 6 ft to 7 ft BGS 
due to the presence of a concrete slab.  White crushed rock was encountered in each of these 
borings at depths ranging from 3 ft to 6 ft BGS. 

 Debris including wood and brick was encountered at depths ranging from 6 ft to 15 ft BGS in 
borings TDP-13, -17, -18, -20, and -24. 

 A layer of organic matter was encountered at depths ranging from 11 ft to 13 ft BGS in 
borings TDP-28 through TDP-30. 

 Groundwater was encountered at depths ranging between 12 ft to 14 ft BGS. 

3.1.2 PRESENCE OF SHEEN, ODOR, AND/OR STAINING 

Visual or olfactory evidence of contamination was observed in samples retrieved from 1 of the 32 

soil borings.  Petroleum odor and sheen were noted at a depth of 13 ft BGS at TDP-31 (hydraulic oil 
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release area).  This corresponds to the depth of the water table at this location.  An odor of decomposing 

organic material was noted in soil samples retrieved from TDP-5 (1 ft to 5 ft BGS), TDP-16 (3 ft to 15 ft 

BGS), TDP-17 (1 ft to 7 ft BGS), TDP-22 (6 ft to 8 ft BGS), and TDP-30 (10 ft to 15 ft BGS). 

 

3.1.3 FIELD-SCREENING RESULTS 

Soil from each 5-ft sample interval from each boring was screened using a PID.  PID screening 

results are presented on the soil boring logs in Appendix B and are summarized as follows: 

 In the area of the former washdown system, PID readings ranged from 0 parts per million 
(ppm) to 12.8 ppm. 

 In the area of the previous hydraulic oil release, a PID reading of 1.2 ppm was recorded at a 
depth of 12.5 ft BGS.  This very low PID reading is not likely to indicate the presence of 
VOCs. 

 VOCs were not detected during field screening with the PID in samples collected from the 
area of the transformers, substation, hazardous materials storage sheds, or former tanks. 

3.2 ANALYTICAL RESULTS 

Laboratory analytical reports are included in Appendix C.  The laboratory data were validated in 

accordance with the work plan (Landau Associates 2008b) and were determined to be acceptable for use.  

The soil and groundwater analytical results for detected compounds are presented in Tables 1 and 2, 

respectively.  Cleanup levels have not been developed for the Thompson property.  To provide context for 

evaluation of the analytical results, the results were compared to standard Washington State Model Toxics 

Control Act (MTCA) Method C formula values for direct human contact (soil only); MTCA Method B 

(groundwater) and Method C (soil) levels for protection of fresh surface water and for protection of 

marine surface water; and PACCAR Potential Cleanup Standards proposed by PACCAR in its Interim 

Action Work Plan (AMEC 2008), for the adjacent property to the south.  The most stringent of these 

values for the constituents detected at the Thompson property, usually those for protection of fresh 

surface water, are used as screening levels for comparison with the analytical results.  The results of the 

soil and groundwater investigation are discussed by area in the following sections. 

 

3.2.1 FORMER WASHDOWN SYSTEM 

Analytical results for this area are summarized as follows: 

 Trichloroethene (TCE) was detected in one soil sample (TDP-26) at a concentration of 66 
micrograms per kilogram (µg/kg), which is greater than the screening level (17 µg/kg).  As is 
shown on Figure 2, this soil boring is located along the southern property boundary.  TCE 
was detected in soil samples collected from two other locations in this area (TDP-1 and 
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TDP-25) at a concentration of 6.2 µg/kg, and was not detected in any other soil samples 
collected from this area at concentrations greater than the laboratory reporting limits.  No 
other VOCs were detected in this area at concentrations greater than the screening levels. 

 Vinyl chloride was detected in five of eight groundwater samples collected from the area of 
the former washdown system (TDP-7, TDP-8, TDP-16, TDP-25, and TDP-26) at 
concentrations greater than the screening level [concentrations exceeding the screening level 
range from 0.2 micrograms per liter (µg/L) to 140 µg/L].  The concentration detected in the 
sample collected from TDP-26 (140 µg/L), located near the Thompson/PACCAR property 
boundary, is more than 75 times greater than the concentrations detected at the other locations 
in this area.  Other chlorinated solvents [cis-1,2-dichloroethylene (cis-1,2-DCE), 
1,1-dichloroethylene (1,1-DCE), tetrachloroethylene (PCE), and TCE] were detected in the 
groundwater samples collected from TDP-25 and TDP-26 at concentrations greater than the 
screening levels.  With the exception of cis-1,2-DCE, which was detected at a concentration 
well below the screening level at TDP-8, these constituents were not detected in the 
remaining water samples collected from this area at concentrations greater than the laboratory 
reporting limits.  VOCs detected in groundwater at concentrations greater than the screening 
levels are shown on Figure 3. 

 Metals (arsenic, copper, lead, and mercury) were detected in soil at several locations in the 
former washdown area at concentrations greater than the screening levels.  Lead was detected 
in the sample collected from TDP-5 at a concentration of 139 mg/kg, which is greater than 
the screening level, but below the Method A cleanup levels for unrestricted land uses and for 
industrial properties.  Detected concentrations of arsenic that are greater than the screening 
level ranged from 8 mg/kg to 18 mg/kg (which are all below the Method A cleanup levels for 
unrestricted land uses and for industrial properties).  Detected concentrations of copper that 
exceed the screening level ranged from 36.6 mg/kg to 97.1 mg/kg.  Detected concentrations 
of mercury that are greater than the screening level ranged from 0.11 mg/kg to 0.23 mg/kg 
(which are all below the Method A cleanup levels for unrestricted land uses and for industrial 
properties). 

 Arsenic was detected in five of eight groundwater samples collected from this area at 
concentrations greater than the screening level (detected concentrations that are greater than 
the screening level ranged from 11.4 µg/L to 128 µg/L).  No other metals were detected in 
groundwater in this area at concentrations greater than the screening levels.  Detected 
concentrations of arsenic in groundwater are shown on Figure 4. 

 SVOCs (including PAHs) were not detected in soil in this area at concentrations greater than 
the screening levels; however, SVOCs were detected in groundwater at concentrations greater 
than screening levels in four groundwater samples collected from this area.  Carbazole was 
detected in the sample collected from TDP-1 at an estimated concentration of 6.9 µg/L.  
Bis(2-ethylhexyl)phthalate (BEHP) was detected in three samples at concentrations ranging 
from 1.3 µg/L to 2.5 µg/L. 

 Diesel-range and oil-range petroleum hydrocarbons were detected in soil at nine locations in 
this area at concentrations greater than the laboratory reporting limits; however, none of the 
detected concentrations are greater than the screening levels.  Petroleum hydrocarbons were 
not detected in groundwater at concentrations greater than the laboratory reporting limits. 

 PCBs were not detected in soil or groundwater at concentrations greater than the laboratory 
reporting limits in any of the samples from this area. 
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3.2.2 HYDRAULIC OIL RELEASE AREA 

Analytical results for this area are summarized as follows: 

 Arsenic was detected in one soil sample (TDP-31) at a concentration of 9 mg/kg, which is 
greater than the screening level, but less than the MTCA Method A cleanup levels for 
unrestricted land uses and for industrial properties. 

 No other constituents were detected in soil at concentrations greater than the screening levels, 
or in many cases, the laboratory reporting limit. 

 BEHP (3.0 µg/L) and oil-range petroleum hydrocarbons (estimated at 3.2 mg/L) were 
detected in the water sample collected from this area at concentrations greater than the 
screening levels. 

 No other constituents were detected in groundwater at concentrations greater than the 
screening levels, or in many cases, the laboratory reporting limit. 

3.2.3 HAZARDOUS MATERIALS SHEDS 

Analytical results for this area are summarized as follows: 

 VOCs were not detected in soil or groundwater in this area at concentrations greater than the 
screening levels. 

 Arsenic was detected in two soil samples (TDP-29 and TDP-30) at concentrations of 8 mg/kg 
and 13 mg/kg, respectively, which are greater than the screening level.  Mercury was detected 
in one soil sample (TDP-30) at a concentration of 0.17 mg/kg, which is greater than the 
screening level.  The detected concentrations of arsenic and mercury in soil are less than the 
MTCA Method A cleanup levels for unrestricted land uses and for industrial properties.  
Arsenic was detected in one groundwater sample (TDP-28) collected from this area at a 
concentration of 13.0 µg/L, which is greater than the screening level. 

 SVOCs were not detected in soil in this area at concentrations greater than the laboratory 
reporting limits.  BEHP (3.8 µg/L) was detected in one groundwater sample (TDP-28) 
collected from this area at a concentration greater than the screening level. 

 TPH and PCBs were not detected at concentrations greater than the laboratory reporting 
limits in soil or groundwater samples collected from this area. 
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3.2.4 FORMER STORAGE TANKS 

Contaminants of concern were not detected at concentrations greater than the laboratory reporting 

limits in the sample collected from this area. 

 

3.2.5 TRANSFORMERS 

Analytical results for this area are summarized as follows: 

 TPH and PCBs were not detected in soil at concentrations greater than the laboratory 
reporting limits. 

 Mercury was detected in the soil sample collected from TDP-23 at a concentration of 0.11 
mg/kg, which is slightly greater than the screening level (0.1 mg/kg), but less than the MTCA 
Method A cleanup levels for unrestricted land uses and for industrial properties (2 mg/kg). 

3.2.6 SUBSTATION – BUILDING 14-22 

Analytical results for this area as summarized as follows: 

 TPH and PCBs were not detected in soil at concentrations greater than the laboratory 
reporting limits. 

 Metals (cadmium, chromium, copper, and lead) were detected at concentrations greater than 
the laboratory reporting limits but less than the screening levels. 

3.2.7 SUMP SAMPLING 

Analytical results for the sump sample are presented in Table 3 and are summarized as follows: 

 The VOCs methylene chloride (42 µg/L), toluene (29 µg/L), and styrene (11 µg/L) were 
detected in the sample at concentrations greater than the laboratory reporting limits. 

 Diesel-range (estimated at 2.5 mg/L) and oil-range (estimated at 62 mg/L) petroleum 
hydrocarbons were detected in the sample at concentrations greater than the laboratory 
reporting limits. 

 The metals arsenic (23.8 µg/L), cadmium (58 µg/L), chromium (510 µg/L), copper (1,950 
µg/L), and lead (6 µg/L) were detected in the sample at concentrations greater than the 
laboratory reporting limits. 

The results of the sump sampling will be used by Boeing to characterize the sump contents for 

disposal. 

 

3.2.8 COMPRESSED AIR SYSTEM SAMPLING 

Analytical results for the wipe samples are presented in Table 4 and are summarized as follows: 
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 PCBs (specifically, Aroclor 1254) were detected in both of the wipe samples collected from 
the surface of the air compressors in Building 14-02 at concentrations greater than the 
laboratory reporting limits. 

 PCBs were not detected in any of the 11 wipe samples collected from the compressed air 
system quick-connect ports at concentrations greater than the laboratory reporting limits. 

3.2.9 GROUNDWATER SAMPLES FROM EXISTING MONITORING WELLS 

Analytical results for groundwater samples collected from existing monitoring wells on or near 

the subject property are presented in Table 5 and are summarized as follows: 

 Arsenic was detected in samples collected from seven of the eight existing monitoring wells 
at concentrations ranging from 5.0 µg/L to 575 µg/L (Figure 4).  Arsenic was detected at 
concentrations less than the screening level in the sample collected from PZ-7 (5.0 µg/L).  
Arsenic was not detected at a concentration greater than the laboratory reporting limit in the 
sample collected from PZ-8.  The highest concentration of arsenic was detected in the sample 
collected from I-206 (575 µg/L), followed by the concentration in the sample collected from 
PZ-6 (505 µg/L).  These wells are located near the southwestern corner of the subject 
property and along the northern property boundary in the western one-third of the subject 
property, respectively.  Arsenic concentrations in groundwater are generally higher in the 
western half of the subject property than the eastern half.  No other metals were detected in 
groundwater samples collected from existing monitoring wells at concentrations greater than 
the laboratory reporting limits. 

 Vinyl chloride was detected in the sample collected from I-206 at a concentration of 1.8 µg/L 
(Figure 3), which is greater than the screening level (0.025 µg/L).  Vinyl chloride was not 
detected at concentrations greater than the laboratory reporting limits in the any of the other 
samples collected from existing monitoring wells. 

 Other VOCs (acetone; cis-1,2-dichloroethene; trans-1,2-dichloroethene; 1,1-dichloroethane; 
1,2-dichloropropane; and carbon disulfide) were detected in one or more groundwater 
samples collected from existing monitoring wells at concentrations greater than the laboratory 
reporting limit but less than the screening levels.  Detected concentrations of chlorinated 
solvents in groundwater are shown on Figure 3. 

 SVOCs (including cPAHs), PCBs, and petroleum hydrocarbons were not detected in 
groundwater samples from existing monitoring wells at concentrations greater than the 
laboratory reporting limits. 
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4.0 SUMMARY AND CONCLUSIONS 

The objective of the Phase II investigation was to evaluate and document the soil and 

groundwater quality in areas of the subject property potentially impacted by Boeing operations as part of 

Boeing’s risk management and due diligence activities.  The sampling locations for the Phase II ESA 

were selected based on the findings of the Phase I ESA and a request from Boeing to address standard 

building considerations in the event of property divestiture (sump sampling and compressed air system 

sampling).  Sampling was also conducted in two areas of the subject property where no specific 

recognized environmental conditions were identified, but that may be of concern to potential purchasers 

(hazardous materials storage sheds and transformers north of Building 14-02). 

Thirty-two soil borings were advanced at the subject property.  One water sample was collected 

from a sump located in Building 14-01 and 13 wipe samples were collected from the compressed air 

system. 

The results of the soil and groundwater investigation are summarized below by area: 

 Former Washdown System: Chlorinated solvents were detected in soil (TCE) and 
groundwater (TCE; vinyl chloride; cis-1,2-DCE; 1,1-DCE; and PCE) in the area of the former 
washdown system at concentrations greater than the screening levels.  The highest 
concentrations of chlorinated solvents in soil and groundwater were detected in samples from 
along the southern property boundary.  In the case of vinyl chloride, the concentration 
detected along the property boundary was more than 75 times greater than the concentrations 
detected in other samples in this area.  The data suggest an offsite source (south of the subject 
property) of chlorinated solvents in this area. 

Metals were detected in soil and groundwater in this area and SVOCs (carbazole and BEHP) 
were detected in groundwater in this area at concentrations greater than the screening levels.  
Detected concentrations of metals in soil are greater than the screening levels, but are less 
than the MTCA Method A cleanup levels for unrestricted land uses and for industrial 
properties (there is no MTCA Method A cleanup level for copper).  Arsenic is the only metal 
detected in groundwater at concentrations greater than the screening level.  The sources of the 
arsenic, carbazole, and BEHP are not known. 

 Hydraulic oil release area: Arsenic was detected in soil at a concentration greater than the 
screening level, but less than the MTCA Method A cleanup levels for unrestricted land uses 
and for industrial properties.  BEHP and oil-range TPH were detected in groundwater at 
concentrations greater then the screening levels.  The source of the TPH in groundwater is 
likely the former hydraulic oil release in this area.  The source of the BEHP is not known. 

 Hazardous materials sheds: Metals were detected in soil at concentrations greater than the 
screening levels, but less than the MTCA Method A cleanup levels for unrestricted land uses 
and for industrial properties (with the exception of copper; there is no MTCA Method A 
cleanup level for copper).  Arsenic and BEHP were detected in groundwater in this area at 
concentrations greater than the screening levels.  The sources of these constituents are not 
known.  This area is located within the estimated former boundary of Slip 5.  It is possible 
that impacted fill material was placed in this area. 
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 Former storage tanks: Constituents of concern were not detected in this area at 
concentrations greater than the screening levels. 

 Transformers: Mercury was detected in one sample at a concentration slightly greater than 
the screening level, but less than the MTCA Method A cleanup levels for unrestricted land 
uses and for industrial properties. 

 Substation – Building 14-22: Constituents of concern were not detected in this area at 
concentrations greater than the screening levels. 

 Sump Sampling: VOCs, TPH, and metals were detected in the sump water sample.  The 
analytical results will be used by Boeing to characterize the sump water for disposal prior to 
decommissioning the sump. 

 Compressed Air System: PCBs were detected in wipe samples collected from the surface of 
two air compressors located in Building 14-02.  PCBs were not detected in any of the wipe 
samples collected from quick-connect ports throughout the compressed air system.  The data 
suggest that PCB-containing oil may have been used in the compressed air system at one 
time. 

 Groundwater Samples from Existing Monitoring Wells: Arsenic was detected in six of 
eight groundwater samples collected from existing monitoring wells at concentrations greater 
than the screening levels.  The highest concentrations of arsenic were detected in wells 
located near the southwestern corner of the subject property (I-206) and along the northern 
boundary in the western one-third of the subject property (PZ-6), respectively.  Arsenic 
concentrations in groundwater are generally higher in the western half of the subject property 
than in the eastern half.  A source of arsenic has not been identified on the subject property. 

Vinyl chloride was detected at a concentration greater than the screening level in one 
groundwater sample (I-206).  Vinyl chloride was not detected at concentrations greater than 
the laboratory reporting limits in any of the other samples collected from existing monitoring 
wells. 

 Property-Wide Groundwater: The results of the groundwater sampling from existing 
monitoring wells, combined with the results of sampling from direct-push locations on the 
subject property (specifically, samples collected from TDP-25 and TDP-26), suggest an 
offsite source (south of the subject property) of chlorinated solvents to groundwater in the 
southwestern portion of the subject property.  Chlorinated solvents have been identified in 
groundwater at the former PACCAR property, located adjacent to the south of the subject 
property (AMEC 2008).  Based on modeling completed by AMEC (consultant for 
PACCAR), there is potential that the chlorinated solvent plume extends into groundwater on 
the subject property.  Figures and data tables from the Draft Interim Action Work Plan for 
this property are presented in Appendix D. 

Arsenic was detected at concentrations greater than the screening levels in groundwater 
samples collected from direct-push borings and existing monitoring wells across the subject 
property.  An onsite source of arsenic impact to groundwater was not identified during this 
investigation. 

BEHP was detected at concentration greater than the screening levels in groundwater samples 
collected from direct-push borings in several areas of the subject property.  BEHP was not 
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detected in any of the samples collected from existing monitoring wells at concentrations 
greater than the laboratory reporting limits.  The source of BEHP in groundwater is not 
known. 

Carbazole (former washdown system) and oil-range petroleum hydrocarbons (former 
hydraulic oil release area) were each detected at a concentration greater than the screening 
level in one groundwater sample collected from a direct-push boring.  Neither of these 
constituents was detected at a concentration greater than the laboratory reporting limit in 
groundwater samples collected from existing monitoring wells.  The source of the oil-range 
petroleum hydrocarbons is likely the former hydraulic oil release.  The source of the 
carbazole is not known. 

Based on the data available, limited impact to soil has been identified at the subject property.  

TCE was detected at a concentration greater than the screening level in one soil sample in the area to the 

south of the former washdown system, along the southern property boundary.  Metals were detected in 

soil at concentrations greater than the screening levels in several areas across the subject property.  With 

the exception of copper, for which there is no Method A soil cleanup level, the detected concentrations of 

metals are below the MTCA Method A cleanup levels for unrestricted land uses and for industrial 

properties.  No other contaminants of concern were detected in soil at concentrations greater than the 

screening levels. 

Impact to groundwater was identified in three areas of the subject property.  VOCs (chlorinated 

solvents) were detected in groundwater at concentrations greater than the screening levels in the area of 

the former washdown system and the southwestern corner of the subject property.  As indicated 

previously, the highest concentrations were detected in samples collected from along the southern 

property boundary.  These data, combined with available data for the former PACCAR property located 

adjacent to the south of the subject property, suggest a potential offsite source of these constituents, to the 

south of the subject property.  TPH was detected at a concentration greater than the screening level in one 

groundwater sample collected from the former hydraulic oil release area and is likely the result of the 

former release in this area.  Arsenic was detected at concentrations greater than the screening level in the 

area of the former washdown system, in the area of the hazardous materials sheds, and in six of the eight 

groundwater samples collected from existing monitoring wells located throughout the subject property.  

The source of the arsenic is not known.  Carbazole was detected at a concentration greater than the 

screening level in one groundwater sample in the area of the former washdown system.  The source of 

this constituent is not known.  BEHP was detected at concentrations greater than the screening level in the 

area of the former washdown system, the hydraulic oil release, and the hazardous materials storage sheds.  

The source of BEHP is not known.  BEHP was not detected in soil or groundwater samples collected 

from existing monitoring wells at the subject property at concentrations greater than the laboratory 

reporting limits. 
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TABLE 1
SUMMARY OF CONSTITUENTS DETECTED IN SOIL

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 1 of 3

Location:  PACCAR Interim Method C Method C Method C  TDP1-9 TDP2-5 TDP3-5 TDP4-4 TDP25-9 TDP26-8 TDP5-5 TPD6-8 TDP7-8 TDP8-8 TDP9-8 TDP10-7
Lab ID:  Action Work Plan Direct Contact Protection of Marine Protection of Fresh NX93A NX93B NX93C NX93D NY44J NY64A NX93E NY07A NY07B NY07C NY07D NY07P

Date Collected:  Cleanup Levels (d) Surface Water Surface Water 11/3/2008 11/3/2008 11/3/2008 11/3/2008 11/5/2008 11/6/2008 11/3/2008 11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/4/2008

VOLATILES (µg/kg)
Method SW8260B
Methylene Chloride 18,000,000 2,600 20 7.7 1.6 U 1.9 U 2.0 U 1.3 U 1.4 U 2.1 U 2.7 U 1.6 U 2.3 U 1.3 U 2.5 U
Acetone 350,000,000 - 3,200 280 9.2 9.0 22 18 39 45 59 44 94 50 120
Carbon Disulfide 350,000,000 - 5,600 7.7 0.8 U 1.0 U 1.0 U 0.7 U 0.7 U 1.1 U 9.8 1.0 4.4 2.3 26
1,1-Dichloroethane 700,000,000 - 8,700 1.6 0.8 U 1.0 U 1.0 U 0.7 U 0.7 U 1.1 U 1.4 U 0.8 U 1.1 U 0.6 U 1.2 U
trans-1,2-Dichloroethene 70,000,000 540,000 540 2.6 0.8 U 1.0 U 1.0 U 0.7 U 0.7 U 1.1 U 1.4 U 0.8 U 1.1 U 0.6 U 1.2 U
cis-1,2-Dichloroethene 35,000,000 - 350 74 0.8 U 1.0 U 1.0 U 0.7 U 5.1 1.1 U 1.4 U 0.8 U 1.5 0.6 U 1.2 U
2-Butanone 1,000,000,000 (e) - 19,600 53 4.1 U 4.8 U 5.1 U 3.3 U 4.2 7.6 9.8 7.0 12 9.9 25
Trichloroethene 1,100,000 200 16 6.2 0.8 U 1.0 U 1.0 U 6.2 66 1.1 U 1.4 U 0.8 U 1.1 U 0.6 U 1.2 U
Benzene 2,400,000 290 7 1.5 0.8 U 1.0 U 1.0 U 0.7 U 0.7 U 1.1 U 1.4 U 0.8 U 4.3 0.6 U 1.2 U
Tetrachloroethene 240,000 40 7 1.2 U 0.8 U 1.0 U 1.0 U 0.7 U 1.0 1.1 U 1.4 U 0.8 U 1.1 U 0.6 U 1.2 U
Toluene 280,000,000 109,000 4,600 1.2 U 0.8 U 1.0 U 1.0 U 0.7 U 0.7 U 1.1 U 1.4 U 0.8 U 2.0 0.6 U 1.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane 1,000,000,000 (e) - 10,500,000 2.4 U 1.6 U 1.9 U 2.0 U 1.3 U 1.4 U 2.1 U 2.7 U 1.6 U 2.3 U 1.3 U 2.5 U

SEMIVOLATILES (µg/kg)
Method SW8270D
4-Methylphenol - - 200 62 U NA NA NA 64 U 59 U NA NA 63 U 170 NA NA
Naphthalene 70,000,000 138,000 4,500 62 U NA NA NA 64 U 59 U NA NA 63 U 260 J NA NA
2-Methylnaphthalene 14,000,000 - - 62 U NA NA NA 64 U 59 U NA NA 63 U 64 J NA NA
Acenaphthylene - - - 62 U NA NA NA 64 U 59 U NA NA 63 U 71 J NA NA
Phenanthrene 70,000,000 / 2,000 - - - 62 U NA NA NA 64 U 59 U NA NA 63 U 160 J NA NA
Fluoranthene 140,000 89,000 88,000 62 U NA NA NA 64 U 59 U NA NA 63 U 100 J NA NA
Pyrene 110,000,000 3,500,000 650,000 62 U NA NA NA 64 U 59 U NA NA 63 U 110 J NA NA
Chrysene 17,980,000 / 85 - 140 22 62 U NA NA NA 64 U 59 U NA NA 63 U 61 U NA NA
Benzo(b)fluoranthene 1,798,000 / 289 - 440 69 62 U NA NA NA 64 U 59 U NA NA 63 U 61 U NA NA
Total cPAHs 18,000 - - ND NA NA NA ND ND NA NA ND ND NA NA

PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-HCID
Diesel-Range Organics 50 U 50 U 57 53 50 U 50 U 50 U 50 U 50 U 50 U 50 U NA
Lube Oil-Range Organics 100 100 U 110 110 100 100 100 U 100 U 100 U 100 U 100 U NA

NWTPH-Dx (mg/kg)
Diesel-Range Organics 2,000 (a) 2,000 (a) 2,000 (a) 16 19 110 78 61 6.5 NA NA NA NA NA NA
Lube Oil-Range Organics 2,000 (a) 2,000 (a) 2,000 (a) 99 95 740 640 340 24 NA NA NA NA NA NA

TOTAL METALS (mg/kg)
Method SW6010B/7471A
Arsenic 88 7 (b) 7 (b) 9 5 U 6 18 5 U 7 5 U 6 U 6 U 6 U 6 U NA
Cadmium 3,500 1.2 1 (b) 0.4 0.2 U 0.2 1.0 0.2 U 0.4 0.2 U 0.2 U 0.2 U 0.2 0.2 U NA
Chromium 1,000,000 (c)(e) 1,000,000 (e) 2,000 12.3 21.8 21.2 29.0 35.8 20.8 8.8 13.6 16.5 13.8 15.1 NA
Copper 129,500 / 19.6 130,000 36 (b) 36 (b) 31.6 23.2 24.8 67.1 14.3 36.6 10.8 20.5 J 20.2 21.6 17.7 NA
Lead 1,000 / 812 1,000 (a) 1,600 110 17 2 139 106 2 12 J 2 U 2 U 2 7 2 U NA
Mercury 1,100 0.1 (b) 0.1 (b) 0.06 0.05 U 0.06 0.20 0.04 U 0.06 U 0.04 U 0.05 U 0.05 U 0.05 U 0.05 U NA

Former Washdown System Piping South of 14-01 Former Washdown System Piping Inside 14-01
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TABLE 1
SUMMARY OF CONSTITUENTS DETECTED IN SOIL

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 2 of 3

Location:  PACCAR Interim Method C Method C Method C  
Lab ID:  Action Work Plan Direct Contact Protection of Marine Protection of Fresh

Date Collected:  Cleanup Levels (d) Surface Water Surface Water

VOLATILES (µg/kg)
Method SW8260B
Methylene Chloride 18,000,000 2,600 20
Acetone 350,000,000 - 3,200
Carbon Disulfide 350,000,000 - 5,600
1,1-Dichloroethane 700,000,000 - 8,700
trans-1,2-Dichloroethene 70,000,000 540,000 540
cis-1,2-Dichloroethene 35,000,000 - 350
2-Butanone 1,000,000,000 (e) - 19,600
Trichloroethene 1,100,000 200 16
Benzene 2,400,000 290 7
Tetrachloroethene 240,000 40 7
Toluene 280,000,000 109,000 4,600
1,1,2-Trichloro-1,2,2-trifluoroethane 1,000,000,000 (e) - 10,500,000

SEMIVOLATILES (µg/kg)
Method SW8270D
4-Methylphenol - - 200
Naphthalene 70,000,000 138,000 4,500
2-Methylnaphthalene 14,000,000 - -
Acenaphthylene - - -
Phenanthrene 70,000,000 / 2,000 - - -
Fluoranthene 140,000 89,000 88,000
Pyrene 110,000,000 3,500,000 650,000
Chrysene 17,980,000 / 85 - 140 22
Benzo(b)fluoranthene 1,798,000 / 289 - 440 69
Total cPAHs 18,000 - -

PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-HCID
Diesel-Range Organics
Lube Oil-Range Organics

NWTPH-Dx (mg/kg)
Diesel-Range Organics 2,000 (a) 2,000 (a) 2,000 (a)
Lube Oil-Range Organics 2,000 (a) 2,000 (a) 2,000 (a)

TOTAL METALS (mg/kg)
Method SW6010B/7471A
Arsenic 88 7 (b) 7 (b)
Cadmium 3,500 1.2 1 (b)
Chromium 1,000,000 (c)(e) 1,000,000 (e) 2,000
Copper 129,500 / 19.6 130,000 36 (b) 36 (b)
Lead 1,000 / 812 1,000 (a) 1,600 110
Mercury 1,100 0.1 (b) 0.1 (b)

TDP10-8 TDP11-7 TDP11-9 TDP12-7 TDP13-7 TDP14-4 TDP15-4 TDP16-3 TDP17-4 TDP18-4 TDP19-4
NY07E NY07F NY07G NY07H NY07J NY07K NY07L NY44A NY44B NY44C NY44D

11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/4/2008 11/5/2008 11/5/2008 11/5/2008 11/5/2008

1.3 U 1.8 U 1.3 U 2.5 U 2.2 U 2.2 U 1.6 U 1.4 U 2.0 U 2.1 U 2.0 U
44 97 23 86 51 25 31 20 57 22 77
5.8 22 2.5 8.8 8.5 1.3 0.8 U 0.7 U 5.6 1.1 U 1.0 U
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 0.8 U 0.7 U 1.0 U 1.1 U 1.0 U
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 0.8 U 0.7 U 1.0 U 1.1 U 1.0 U
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 0.8 U 0.7 U 1.0 U 1.1 U 1.0 U
7.4 20 4.5 14 7.9 5.5 U 4.0 U 3.5 U 9.0 5.3 U 5.2
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 0.8 U 0.7 U 1.0 U 1.1 U 1.0 U
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 2.3 0.7 U 1.0 U 1.1 U 1.3
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 1.5 0.7 U 1.0 U 1.1 U 1.0 U
0.7 U 0.9 U 0.6 U 1.2 U 1.1 U 1.1 U 0.8 U 0.7 U 1.0 U 1.1 U 1.0 U
1.3 U 1.8 U 1.3 U 2.5 U 2.2 U 2.2 U 1.6 U 1.4 U 2.0 U 2.1 U 2.0 U

NA NA 60 U NA NA NA NA 62 U NA 62 U NA
NA NA 60 U NA NA NA NA 62 U NA 110 J NA
NA NA 60 U NA NA NA NA 62 U NA 62 U NA
NA NA 60 U NA NA NA NA 62 U NA 62 U NA
NA NA 60 U NA NA NA NA 71 J NA 120 J NA
NA NA 60 U NA NA NA NA 62 U NA 150 J NA
NA NA 60 U NA NA NA NA 62 U NA 120 J NA
NA NA 60 U NA NA NA NA 62 U NA 91 J NA
NA NA 60 U NA NA NA NA 62 U NA 76 J NA
NA NA ND NA NA NA NA ND NA 8.51 NA

50 U NA 50 U 170 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
100 U NA 100 330 100 U 100 U 100 U 100 U 100 U 100 U 100

NA NA 20 140 NA NA NA NA NA NA 23
NA NA 130 990 NA NA NA NA NA NA 110

6 U NA 5 U 8 10 U 17 9 7 7 12 6 U
0.2 U NA 0.2 U 0.8 0.6 U 0.6 0.2 U 0.3 U 0.3 U 0.6 0.3 U

20.7 NA 17.1 20.0 17 24.6 17.3 18.1 21.3 26.1 12.9 J
18.9 NA 24.8 31.3 97.1 36.6 25.7 28.8 34.3 NA 16.4 J

2 U NA 3 13 6 U 18 3 4 5 28 30 J
0.06 U NA 0.04 U 0.19 0.06 U 0.13 0.06 U 0.05 0.11 0.23 0.07

Former Washdown System Piping Inside 14-01 Former Washdown System Piping and ASTs West of 14-01
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TABLE 1
SUMMARY OF CONSTITUENTS DETECTED IN SOIL

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 3 of 3

Location:  PACCAR Interim Method C Method C Method C  
Lab ID:  Action Work Plan Direct Contact Protection of Marine Protection of Fresh

Date Collected:  Cleanup Levels (d) Surface Water Surface Water

VOLATILES (µg/kg)
Method SW8260B
Methylene Chloride 18,000,000 2,600 20
Acetone 350,000,000 - 3,200
Carbon Disulfide 350,000,000 - 5,600
1,1-Dichloroethane 700,000,000 - 8,700
trans-1,2-Dichloroethene 70,000,000 540,000 540
cis-1,2-Dichloroethene 35,000,000 - 350
2-Butanone 1,000,000,000 (e) - 19,600
Trichloroethene 1,100,000 200 16
Benzene 2,400,000 290 7
Tetrachloroethene 240,000 40 7
Toluene 280,000,000 109,000 4,600
1,1,2-Trichloro-1,2,2-trifluoroethane 1,000,000,000 (e) - 10,500,000

SEMIVOLATILES (µg/kg)
Method SW8270D
4-Methylphenol - - 200
Naphthalene 70,000,000 138,000 4,500
2-Methylnaphthalene 14,000,000 - -
Acenaphthylene - - -
Phenanthrene 70,000,000 / 2,000 - - -
Fluoranthene 140,000 89,000 88,000
Pyrene 110,000,000 3,500,000 650,000
Chrysene 17,980,000 / 85 - 140 22
Benzo(b)fluoranthene 1,798,000 / 289 - 440 69
Total cPAHs 18,000 - -

PETROLEUM HYDROCARBONS (mg/kg)
NWTPH-HCID
Diesel-Range Organics
Lube Oil-Range Organics

NWTPH-Dx (mg/kg)
Diesel-Range Organics 2,000 (a) 2,000 (a) 2,000 (a)
Lube Oil-Range Organics 2,000 (a) 2,000 (a) 2,000 (a)

TOTAL METALS (mg/kg)
Method SW6010B/7471A
Arsenic 88 7 (b) 7 (b)
Cadmium 3,500 1.2 1 (b)
Chromium 1,000,000 (c)(e) 1,000,000 (e) 2,000
Copper 129,500 / 19.6 130,000 36 (b) 36 (b)
Lead 1,000 / 812 1,000 (a) 1,600 110
Mercury 1,100 0.1 (b) 0.1 (b)

TDP20-3 TDP21-3 TDP22-3 TDP23-3 TDP24-11 TDP27-11 TDP28-11 TDP29-11 TDP30-11 TDP31-12 TDP32-11
NY44E NY44F NY44G NY44H NY44I NY64B NY64C (RE) NY64D NY64E NY64F (RE) NY64G

11/5/2008 11/5/2008 11/5/2008 11/5/2008 11/5/2008 11/6/2008 11/6/2008 11/6/2008 11/6/2008 11/6/2008 11/6/2008

NA NA NA NA NA 1.8 U 1.6 U 1.4 U 2.2 U 1.8 U 1.4 U
NA NA NA NA NA 25 48 95 83 29 15
NA NA NA NA NA 0.9 U 14 22 22 2.7 0.9
NA NA NA NA NA 0.9 U 4.4 0.7 1.4 0.9 U 0.7 U
NA NA NA NA NA 0.9 U 0.8 U 0.7 U 1.1 U 0.9 U 0.7 U
NA NA NA NA NA 0.9 U 0.8 U 0.7 U 1.1 U 0.9 U 0.7 U
NA NA NA NA NA 4.6 U 8.8 20 16 4.6 U 3.4 U
NA NA NA NA NA 0.9 U 0.8 U 0.7 U 1.1 U 0.9 U 0.7 U
NA NA NA NA NA 0.9 U 0.8 U 0.7 U 1.1 U 0.9 U 0.7 U
NA NA NA NA NA 0.9 U 0.8 U 0.7 U 1.1 U 0.9 U 0.7 U
NA NA NA NA NA 0.9 U 1.2 0.9 1.1 U 0.9 U 0.7 U
NA NA NA NA NA 1.8 U 1.6 U 1.4 U 2.2 U 2.6 1.4 U

NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA 61 U 60 U NA 64 U NA
NA NA NA NA NA NA ND ND NA ND NA

50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 50 U
100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 100 U

NA NA NA NA NA NA NA NA NA 58 NA
NA NA NA NA NA NA NA NA NA 400 NA

6 U 5 U 5 U 5 U NA 6 6 8 13 9 5 U
0.3 U 0.3 0.2 U 0.2 U NA 0.2 U 0.3 0.7 0.8 0.2 U 0.2 U

14.5 15.1 24.0 24.6 NA 16.4 17.8 20.4 24.8 14.7 29.4
NA 13.3 15.6 17.7 NA 13.7 20.5 26.2 35.9 15.9 20.5

3 2 U 4 11 NA 2 U 4 7 15 2 2 U
0.05 U 0.05 U 0.04 U 0.11 NA 0.05 U 0.06 U 0.10 0.17 0.05 0.05 U

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
U = Indicates the compound was undetected at the reported concentration.
UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
NA = Not Analyzed.
ND = Not Detected
(a) = MTCA Method A cleanup level for industrial properties.
(b) = Statewide background concentration (Ecology 1994).
(c) = Value listed is for chromium III.
(d) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008).  The first number is Method C Ingestion (Method A industrial for lead).
       The second number is Soil to Water Partition Calculation or Ecology Sediment Quality Standards for phenanthrene.
(e) = Screening level adjusted to 100% (1,000,000 mg/kg or 1,000,000,000 µg/kg)

Hydraulic Oil Release AreaHazardous Materials Storage ShedsSubstation (Building 14-22) Transformers North of 14-02 UST W of 14-02
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TABLE 2
SUMMARY OF CONSTITUENTS DETECTED IN GROUNDWATER

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 1 of 2

PACCAR  Interim Method B Method B Hydraulic Oil Release Area
Location:  Action Work Plan Protection of Protection of TDP1-GW TDP25-GW TDP26-GW TDP7-GW TDP8-GW TDP11-GW TDP16-GW TDP18-GW TDP28-GW TDP29-GW TDP31-GW

Lab ID:  Cleanup Levels (d) Marine Surface Fresh Surface NX93F NY44M NY64H NY07N NY07M NY07O NY44K NY44L NY64I NY64J NY64K
Date Collected:  Water Water 11/3/2008 11/5/2008 11/6/2008 11/4/2008 11/4/2008 11/4/2008 11/5/2008 11/5/2008 11/6/2008 11/6/2008 11/6/2008

VOLATILES (µg/L)
Method SW8260B
Vinyl Chloride 2.4 2.4 0.025 1.0 U 1.8 140 0.2 0.7 0.2 U 0.3 0.2 U 0.2 U 0.2 U 0.2 U
Chloroethane 1.0 U 0.2 1.0 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Acetone 800 5.0 U 5.8 5.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U 3.0 U
Carbon Disulfide 800 1.0 U 0.2 U 1.0 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4
1,1-Dichloroethene 3.2 0.057 1.0 U 0.2 U 1.0 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethane 1,600 1.0 U 1.9 4.0 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 1.0 0.4 0.3
trans-1,2-Dichloroethene 10,000 100 1.0 U 0.5 7.6 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,2-Dichloroethene 80 70 1.0 U 45 460 0.2 U 0.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,1-Trichloroethane 420,000 200 1.0 U 0.4 1.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Trichloroethene 1.5 30 2.5 1.0 U 71 240 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Tetrachloroethene 0.39 3.3 0.7 1.0 U 2.6 1.9 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Ethylbenzene 2,100 530 1.0 U 0.4 1.0 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2-Trichloro-1,2,2-trifluoroethane 240,000 2.0 U 0.2 U 2.0 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.4
o-Xylene 1.0 U 0.2 1.0 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Total Xylenes 1,600 0.2

SEMIVOLATILES (µg/L)
Method SW8270D
Phenol 1,100,000 4,800 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 9.1 1.0 U
2-Methylphenol 400 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0 U
4-Methylphenol 40 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.9 1.0 U
Benzoic Acid 64,000 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 24 10 U
2-Methylnaphthalene 32 7.9 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Acenaphthene 640 640 14 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 28 1.0 U 1.0 U 1.0 U 1.0 U
Diethylphthalate 28,000 12,800 1.0 U 1.0 U 1.0 U 2.0 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Phenanthrene 1.8 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 4.7 1.0 U 1.0 U 1.0 U 1.0 U
Carbazole 4.4 6.9 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
bis(2-Ethylhexyl)phthalate 2.2 1.2 1.0 U 1.3 1.0 U 1.0 2.5 1.1 1.0 U 1.8 3.8 1.0 U 3.0
1-Methylnaphthalene 6.9 J 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

PAHs (µg/L)
Method SW8270SIM
Naphthalene 4,900 160 0.13 0.13 J 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.11
2-Methylnaphthalene 32 5.8 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
1-Methylnaphthalene 4.4 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Acenaphthene 640 640 8.6 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 15 0.64 0.10 U 0.10 U 0.10 U
Fluorene 3,500 640 0.62 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U
Phenanthrene 1.2 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 2.6 0.10 U 0.13 0.11 0.10
Fluoranthene 90 90 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.39 0.10 U 0.10 U
Pyrene 2,600 480 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.36 0.11 0.10 U
Benzo(a)anthracene 0.020 (e) 0.028 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.14 0.10 U 0.10 U
Chrysene 0.019 (e) 0.028 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 0.10 U 0.10 U
Benzo(k)fluoranthene 0.036 (e) 0.028 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U 0.10 0.10 U 0.10 U

PETROLEUM HYDROCARBONS (mg/L)
NWTPH-HCID
Diesel-Range Organics 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 0.63 U
Oil-Range Organics 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 0.63

NWTPH-Dx  (mg/L)
Diesel-Range Organics 0.5 0.5 (a) NA NA NA NA NA NA NA NA NA 0.25 UJ 0.47 J
Oil-Range Organics 0.5 (a) NA NA NA NA NA NA NA NA NA 0.50 UJ 3.2 J

DISSOLVED METALS (µg/L)
Method EPA200.8/SW6010B/SW7470A
Arsenic 8 (b) 8 (b) 128 4.0 1.3 11.4 1.8 21.5 35.0 1.8 13.0 5.2 3.5
Chromium 240,000 (c) 57 (c) 6 5 U 5 U 7 5 U 14 5 U 5 U 5 U 5 U 5 U

Hazardous Material Storage Sheds

Former Washdown System Former Washdown System Former Washdown System

Piping Inside Building 14-01 West of Building 14-01Piping South of 14-01
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TABLE 2
SUMMARY OF CONSTITUENTS DETECTED IN GROUNDWATER

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 2 of 2

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
U = Indicates the compound was undetected at the reported concentration.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
NA = Not Analyzed.
(a) = MTCA Method A cleanup level for industrial properties.
(b) = Statewide background concentration (Ecology 1994).
(c) = Value listed is for chromium III.
(d) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan.
(e) = Adjusted up to practical quantitation limit (PQL).  PQL calculated from laboratory method 

detection limit (MDL).  PQL = 10 x MDL.
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TABLE 3
SUMP ANALYICAL RESULTS

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 1 of 1

Location:  TH-SUMP
Lab ID:  NY64L

Date Collected:  11/6/2008

VOLATILES (µg/L)
Method SW8260B
Chloromethane 10 U
Bromomethane 10 U
Vinyl Chloride 10 U
Chloroethane 10 U
Methylene Chloride 42
Acetone 50 U
Carbon Disulfide 10 U
1,1-Dichloroethene 10 U
1,1-Dichloroethane 10 U
trans-1,2-Dichloroethene 10 U
cis-1,2-Dichloroethene 10 U
Chloroform 10 U
1,2-Dichloroethane 10 U
2-Butanone 50 U
1,1,1-Trichloroethane 10 U
Carbon Tetrachloride 10 U
Vinyl Acetate 50 U
Bromodichloromethane 10 U
1,2-Dichloropropane 10 U
cis-1,3-Dichloropropene 10 U
Trichloroethene 10 U
Dibromochloromethane 10 U
1,1,2-Trichloroethane 10 U
Benzene 10 U
trans-1,3-Dichloropropene 10 U
2-Chloroethylvinylether 50 U
Bromoform 10 U
4-Methyl-2-Pentanone (MIBK) 50 U
2-Hexanone 50 U
Tetrachloroethene 10 U
1,1,2,2-Tetrachloroethane 10 U
Toluene 29
Chlorobenzene 10 U
Ethylbenzene 10 U
Styrene 11
Trichlorofluoromethane 10 U
1,1,2-Trichloro-1,2,2-trifluoroethane 20 U
m,p-Xylene 20 U
o-Xylene 10 U
Total Xylenes

PETROLEUM HYDROCARBONS (mg/L)
NWTPH-HCID
Gasoline Range Organics 1.0 U
Diesel Range Organics 2.5
Lube Oil 2.5

NWTPH-Dx  (mg/L)
Diesel Range Organics 25 J
Lube Oil 62 J

TOTAL METALS (µg/L)
Method EPA200.8/SW6010B/SW7470A
Arsenic 23.8
Cadmium 58
Chromium 510
Copper 1,950
Lead 6
Mercury 2 U

U = Indicates the compound was undetected at the reported concentration.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
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TABLE 4
POLYCHLORINATED BIPHENYL WIPE SAMPLING ANALYTICAL RESULTS

COMPRESSED AIR SYSTEM
BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 1 of 2

Location:  LINE1-WIPE LINE2-WIPE LINE3-WIPE LINE4-WIPE LINE5-WIPE LINE6-WIPE LINE7-WIPE LINE8-WIPE
Lab ID:  OB27A OB27B OB27C OB27D OB27E OB27F OB27G OB27H

Date Collected:  11/21/2008 11/21/2008 11/21/2008 11/21/2008 11/21/2008 11/21/2008 11/21/2008 11/21/2008

PCBs (µg)
Method SW8082
Aroclor 1016 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1242 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1248 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1254 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1260 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1221 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
Aroclor 1232 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
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TABLE 4
POLYCHLORINATED BIPHENYL WIPE SAMPLING ANALYTICAL RESULTS

COMPRESSED AIR SYSTEM
BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 2 of 2

Location:  
Lab ID:  

Date Collected:  

PCBs (µg)
Method SW8082
Aroclor 1016
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260
Aroclor 1221
Aroclor 1232

LINE9-WIPE LINE10-WIPE LINE11-WIPE COMP1-WIPE COMP2-WIPE
OB27I OB27J OB27K OB27L OB27M

11/21/2008 11/21/2008 11/21/2008 11/21/2008 11/21/2008

1.0 U 1.0 U 1.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 5.0 U 7.5 U
1.0 U 1.0 U 1.0 U 5.5 10
1.0 U 1.0 U 1.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 5.0 U 5.0 U
1.0 U 1.0 U 1.0 U 5.0 U 5.0 U

U = Indicates the compound was undetected at the reported concentration.
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TABLE 5
SUMMARY OF CONSTITUENTS DETECTED IN GROUNDWATER - EXISTING MONITORING WELLS

BOEING THOMPSON SITE
TUKWILA, WASHINGTON

Page 1 of 1

PACCAR  Interim Method B Method B Dup of I-205
Action Work Plan Protection of Protection of I-203 I-205 I-2055 I-206 PZ-2 PZ-4 PZ-6 PZ-7 PZ-8

Cleanup Marine Surface Fresh Surface OL19F OL19E OL19G OL19D OL19C OL19B OL24A OK85A OL19A
Levels (a) Water Water 2/4/2009 2/4/2009 2/4/2009 2/4/2009 2/4/2009 2/4/2009 2/4/2009 2/2/2009 2/4/2009

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 8 (b) 8 (b) 122 28.1 27.4 575 11.3 29.2 505 5.0 1.0 U
Copper 20 (b) 20 (b) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Zinc 160 (b) 160 (b) 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

VOLATILES (µg/L)
Method SW8260B
Vinyl Chloride 2.4 2.4 0.025 0.2 U 0.2 U 0.2 U 1.8 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Acetone 800 3.1 2.5 U 2.5 U 4.2 2.6 3.0 3.9 4.8 2.5 U
Carbon Disulfide 800 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 0.2 U 0.2 U
1,1-Dichloroethane 1,600 0.2 U 0.2 U 0.2 U 0.3 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,2-Dichloroethene 10,000 100 0.2 U 0.2 U 0.2 U 0.4 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,2-Dichloroethene 80 70 1.3 0.2 U 0.2 U 0.7 0.5 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloropropane 15 0.50 0.2 U 0.2 U 0.2 U 0.2 U 0.3 0.2 U 0.2 U 0.2 U 0.2 U

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
U = Indicates the compound was undetected at the reported concentration.
UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
(a) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008). 
(b) = Statewide background concentration (PTI 1989).
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METHODS AND PROCEDURES 

INTRODUCTION 

This appendix describes the procedures used for conducting field activities during the Phase II 

environmental site assessment at the Boeing Thompson site (subject property) located at 8811 East 

Marginal Way South in Tukwila, Washington.  The primary objective of this appendix is to provide 

sampling methodology consistent with accepted procedures to document that the data collected are 

adequate for use in characterizing site conditions. 

 

SOIL INVESTIGATION ACTIVITIES 

The soil investigation was conducted to evaluate and document the soil and groundwater quality 

in areas of the subject property potentially impacted by Boeing operations as part of Boeing’s risk 

management and due diligence activities.  Soil sampling procedures are presented in the following 

sections. 

 

Subsurface Soil Sampling 

Boreholes for soil and groundwater sample collection were advanced using a truck-mounted, 

direct-push drilling rig.  Borings were accomplished by a driller licensed in the State of Washington and 

were monitored and documented by a Landau Associates field representative.  Prior to initiation of 

drilling, the locations of each proposed exploration were checked in the field to locate aboveground 

utilities or physical limitations that would prevent drilling at the proposed location.  In addition, a public 

utility locate service was contacted to locate underground utilities at the perimeter of the site and a private 

utility locate service was contracted to clear explorations for underground utilities.  The final location for 

each borehole was based on the findings of the field check. 

The direct-push borings were advanced to depths ranging from 6 feet (ft) to 15 ft BGS, based on 

the area of investigation.  Continuous soil samples were collected from the borings using a 60-inch long, 

1.5-inch inside-diameter (ID) core sampler.  The sampler was advanced to the top of the sample interval 

then advanced over the desired depth interval, thereby coring the soil inside the sampler’s disposable, 

single-use liner.  The sampler was then withdrawn to retrieve the liner and soil sample.  The liner was cut 

to remove the soil sample.  A new liner was placed in the core sampler and this process was repeated until 

all desired soil samples were obtained.  Between locations, the core sampler was decontaminated as 

described in the Sampling Equipment Decontamination section. 



04/02/09  \\Edmdata\projects\025\173\100\FileRm\R\Phase II ESA\Thompson Phase II ESA_apa.doc LANDAU ASSOCIATES 

A-2 

After the liner was cut, the soil type was field-classified in accordance with the Unified Soil 

Classification System (USCS) and recorded on Log of Exploration forms.  The soil column retained in the 

sample liner was then field-screened for evidence of impact.  Field screening was conducted by visually 

inspecting the soil for sheen and staining, and screening soil vapors for volatile organic compounds 

(VOCs) using a portable photoionization detector (PID). 

Where field-screening results indicated the potential presence of soil contamination, a sample was 

collected from the affected area for laboratory testing.  If no evidence of contamination was observed 

during field screening, soil samples were selected for analysis based on the area of investigation 

addressed by the soil boring, in accordance with the work plan.  Soil samples were collected using 

methodology consistent with industry standard of practice for meeting Washington State Department of 

Ecology and U.S. Environmental Protection Agency (EPA) requirements.  Soil samples collected for 

analysis of VOCs were collected using EPA Method 5035A.  Upon completion of sampling, each soil 

boring was backfilled with bentonite chips. 

 

GROUNDWATER INVESTIGATION ACTIVITIES 

The groundwater investigation was conducted to document conditions at the subject property and 

assess the potential for impacts due to current or historical operations.  The sampling procedures are 

presented below. 

 

Groundwater Sampling 

The groundwater samples were collected from selected direct-push borings using a disposable 

screen and riser.  The temporary well screen was a 5-ft long, 0.75-inch ID, 0.010-inch slot size, polyvinyl 

chloride (PVC) screen.  Once the target depth was reached (approximately 2 ft below the top of the 

shallow groundwater table), the temporary well was inserted into the direct-push boring and groundwater 

was extracted using disposable polyethylene tubing and a peristaltic pump.  Groundwater was purged 

from the temporary well screen prior to sample collection until suspended particles were reduced.  Prior 

to sample collection, field parameters including temperature, pH, and conductivity were measured and 

recorded on sample collection forms.  A new PVC well screen and riser and new polyethylene tubing 

were used for each well.  Samples were pumped directly into laboratory-supplied containers.  Samples 

collected for dissolved metals analysis were field-filtered by passing water through a 0.45-micron filter 

prior to filling the laboratory-supplied containers. 
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SAMPLE ANALYSES 

Selected soil and water samples were delivered by Landau Associates to Analytical Resources, 

Inc. of Tukwila, Washington for analysis. 

 

QUALITY ASSURANCE/QUALITY CONTROL 

The accuracy of the data was determined through evaluation of recovery of spiked surrogates, 

matrix spikes, and spiked laboratory control samples.  The data were determined to be acceptable for use. 

 

Sample Containers, Preservation, and Storage 

Soil and groundwater samples submitted to the analytical laboratory for analysis were collected in 

the appropriate sample containers provided by the analytical laboratory.  The samples were preserved by 

cooling to a temperature of 4C, as required by the analytical method.  Maximum holding and extraction 

times until analysis were strictly adhered to by field personnel and the analytical laboratory. 

 

Sample Transportation and Handling 

The transportation and handling of soil and groundwater samples were conducted so that the 

integrity of the samples was protected.  Samples were logged on a chain-of-custody (COC) form and were 

kept in coolers on ice until delivery to the analytical laboratory.  The COC form accompanied each 

shipment of samples to the laboratory. 

 

Sample Custody 

The primary objective of sample custody is to create an accurate, written record that can be used 

to trace the possession and handling of samples so that their quality and integrity can be documented from 

collection until completion of all required analyses.  Adequate sample custody was achieved by means of 

approved field and analytical documentation.  Such documentation includes the COC record that was 

initially completed by the sampler and was, thereafter, signed by those individuals who accepted custody 

of the samples.  A sample was considered to be in custody if at least one of the following was true: 

 It was in someone’s physical possession. 

 It was in someone’s view. 

 It was secured in a locked container or otherwise sealed so that tampering would be evident. 

 It was kept in a secured area, restricted to authorized personnel only. 



04/02/09  \\Edmdata\projects\025\173\100\FileRm\R\Phase II ESA\Thompson Phase II ESA_apa.doc LANDAU ASSOCIATES 

A-4 

Sample control and COC protocols in the field and during transportation to the laboratory were 

conducted in general conformance with the procedures described below: 

 As few people as possible handled samples. 

 Sample containers were obtained new or pre-cleaned from the laboratory performing the 
analyses. 

 The sample collector was personally responsible for the completion of the COC record and 
the care and custody of samples collected until they were transferred to another person or 
dispatched properly under COC protocols. 

 The cooler in which the samples were delivered to the laboratory was accompanied by the 
COC record identifying its contents. 

When samples were transferred, the individuals relinquishing and receiving the samples signed the COC 

form and recorded the date and time of transfer.  The sample collector signed the form in the first 

signature space.  Each person taking custody observed whether the shipping container was correctly 

sealed and in the same condition as noted by the previous custodian (if applicable).  The case narrative 

provided by the analytical laboratory indicates that all samples were received in good condition. 

 

Sampling Equipment Decontamination 

All reusable sampling equipment used (i.e., stainless steel bowls, stainless steel spoons, soil hand-

auger, etc.) was cleaned using a three-step process, as follows: 

1. Scrub surfaces of equipment that would be in contact with the sample with brushes using an 
Alconox solution 

2. Rinse and scrub equipment with clean tap water 

3. Rinse equipment a final time with distilled water to remove tap water impurities. 

Decontamination of the reusable sampling devices occurred between collection of each sample. 

 

Heavy Equipment Decontamination 

Heavy equipment (i.e., the drilling rigs and drilling equipment that were used downhole, or that 

contacted material and equipment going downhole) was cleaned using the procedures described for 

sampling equipment except that potable tap water was used as the rinsing agent. 
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MANAGEMENT OF INVESTIGATION-DERIVED WASTE 

Soil cuttings generated during boring advancement and water generated during well purging and 

decontamination were temporarily stored on site in 55-gallon drums.  Waste characterization samples 

were collected from the drums and the results were forwarded to Boeing for use in profiling the waste for 

disposal.  Disposable equipment and clothing were disposed as solid waste. 
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Recovery Depth Interval

GRAPHIC
SYMBOL

Clayey gravel; gravel/sand/clay mixture(s)

a
b
c
d
e
f
g
h
i
1
2
3
4
5 Approximate water level at time other than ATD

Approximate water level at time of drilling (ATD)

USCS
LETTER

SYMBOL(1)

Asphalt concrete pavement or Portland cement pavement

TYPICAL
DESCRIPTIONS (2)(3)

Sample Identification Number

Sample Depth Interval

GC
SW

DescriptionCode
SAMPLER TYPE

Code

Groundwater

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Boeing Thompson Property
Tukwila, Washington

SAMPLE NUMBER & INTERVAL
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Drilling and Sampling Key
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Peat; humus; swamp soil with high organic content

SILT AND CLAY

(Liquid limit less than 50)

Rock (See Rock Classification)

DB

RK

SILT AND CLAY

(Liquid limit greater than 50)

HIGHLY ORGANIC SOIL

GRAPHIC
SYMBOL

SAND WITH FINES

Construction debris, garbage

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable

(More than 50% of
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GRAVELLY SOIL
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Figure
Soil Classification System and Key

50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
50% - "very gravelly," "very sandy," "very silty," etc.
30% - "gravelly," "sandy," "silty," etc.
15% - "with gravel," "with sand," "with silt," etc.
5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

Wood, lumber, wood chips

Notes:

Poorly graded sand; gravelly sand; little or no fines
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LETTER
SYMBOL TYPICAL DESCRIPTIONSOTHER MATERIALS

DEBRIS

WOOD

ROCK

PAVEMENT

1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

AC or PC

CLEAN GRAVEL

ML
CL
OL
MH

Well-graded gravel; gravel/sand mixture(s); little or no fines

CH
OH
PT

Field and Lab Test Data

CLEAN SAND

Soil Classification System
FI

N
E

-G
R

A
IN

E
D

 S
O

IL

Inorganic silt; micaceous or diatomaceous fine sand

Well-graded sand; gravelly sand; little or no fines

Poorly graded gravel; gravel/sand mixture(s); little or no fines

GW
GP
GM

Portion of Sample Retained
for Archive or Analysis

Description
Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

MAJOR
DIVISIONS

SC

Inorganic clay of high plasticity; fat clay

Organic silt; organic, silty clay of low plasticity

Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity

Clayey sand; sand/clay mixture(s)

Silty sand; sand/silt mixture(s)

Silty gravel; gravel/sand/silt mixture(s)
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(Little or no fines) SP
SM

Organic clay of medium to high plasticity; organic silt
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12.3

Boring Completed 11/03/08
Total Depth of Boring = 15.0 ft.

TDP1-9-
081103

Asphalt

Brown, gravelly, fine to coarse SAND
(medium dense, damp) (no odor, no sheen)
[Fill]
Brown, silty, fine to coarse SAND (medium
dense, damp) (no odor, no sheen)

Dark gray, fine to medium SAND with silt
and rock and glass debris (dense, damp to
moist) (no odor, no sheen)

Gray, silty, fine to medium SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]

-Increased silt content with depth

ATD

Log of Boring TDP-1
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0.0
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SP/
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SM
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SAMPLE DATA GROUNDWATER

S
am

pl
er

 T
yp

e

Notes:

SOIL PROFILE
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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-Refusal at 7 feet due to concrete slab
Boring Completed 11/03/08

Total Depth of Boring = 7.0 ft.

Asphalt

Brown, gravelly, fine to coarse SAND with
silt (medium dense, damp) (no odor, no
sheen) [Fill]

Brown gravelly, fine to coarse SAND with
trace silt (medium dense, moist to wet) (no
odor, no sheen)

-Perched water from 6.6 to 7 feet

Log of Boring TDP-2

White, crushed rockRK

d3

d3

SP

SP-
SM

TDP2-5-
081103

6.1

7.0

AC

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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-Refusal at 6 feet due to concrete slab

Log of Boring TDP-3

Asphalt

Brown, fine to coarse SAND with trace silt
(medium dense, dry) (no odor, no sheen)
[Fill]

White, crushed rock

-Perched water from 5 to 6 feet

Dark brown, gravelly, fine to coarse SAND
with silt (loose, wet) (no odor, no sheen)

SP-
SM

d3

d3

AC

Boring Completed 11/03/08
Total Depth of Boring = 6.0 ft.

RK

6.5

3.3

SP

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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-Perched water from 5 to 6 feet

Boring Completed 11/03/08
Total Depth of Boring = 6.0 ft.

Asphalt

Brown, gravelly, fine to coarse SAND with
silt (medium dense, damp) (no odor, no
sheen) [Fill]

Brown, sandy, GRAVEL (loose, wet) (no
odor, no sheen)

-Refusal at 6 feet due to concrete slab

Log of Boring TDP-3A

White, crushed rockRK

d3

d3

SP-
SM

GPTDP3-5-
081103

0.9

1.6

AC

Drilling Method:
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Notes:

SOIL PROFILE
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TDP-3A

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

Brown, fine to coarse SAND (medium
dense, damp) (no odor, no sheen) [Fill]

White, crushed rock (medium dense, damp)
(no odor, no sheen)

-Refusal at 6 feet due to concrete slab

Log of Boring TDP-4

-Perched water from 5 to 6 feet

SP

d3

d3

Boring Completed 11/03/08
Total Depth of Boring = 6.0 ft.

AC

RK

TDP4-4-
091103

0.6

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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B-6
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GROUNDWATER
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Gray, silty, fine to medium SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]

12.8

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Brown, silty, fine to medium SAND (medium
dense, damp) (organic odor, no sheen) [Fill]

TDP5-5-
081103

ATD

Log of Boring TDP-5

Concrete

d3

d3

11.6

10.7

AC

SM

SM

d3

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Cascade Drilling Inc.Drilled By:
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Gray, silty, fine SAND (dense, moist to wet)
(no odor, no sheen) [Native]

-Increased sand content from 12 to 15 feet

0.6

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Brown, silty, fine to medium SAND with
trace gravel (medium dense, damp) (no
odor, no sheen) [Fill]

TDP6-8-
081104

ATD

Log of Boring TDP-6

Concrete

d3

d3

0.8

0.3

AC

SM

SM

d3

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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B-8
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Cascade Drilling Inc.Drilled By:
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Gray, silty, fine to medium SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]

1.1

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Brown, silty, fine to medium SAND (medium
dense, damp) (no odor, no sheen) [Fill]

TDP7-8-
081104

ATD

Log of Boring TDP-7

Concrete

d3

d3

0.5

0.5

AC

SM

SM

d3

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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B-9
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Log of Boring TDP-8Boeing Thompson Property
Tukwila, Washington
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SOIL PROFILE

ATD

TDP8-9-
081104

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Dark gray, silty, fine to medium SAND with
organic debris (medium dense, damp) (no
odor, no sheen)

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Concrete

-Gravel at 6 feet (lense thickness 0.25)

Gray, silty, fine to medium SAND (dense,
moist to wet) (no odor, no sheen) [Native]

0.2

0.2

- Increased sand at 12 feet

0.6

Brown, silty, fine to medium SAND (medium
dense, damp) (no odor, no sheen) [Fill]

-Gravel at 2 feet (lense thickness 0.25)



Concrete

1.6

0.3

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Brown, fine to medium SAND with silt and
trace gravel (medium dense, damp) (no
odor/ no sheen) [Fill]

-Becomes reddish color from 4 to 7 feet

Asphalt

Greenish brown, fine to coarse SAND with
trace silt and gravel (medium dense, damp)
(no odor, no sheen)
Gray, silty, fine to medium SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]

-Silty layer at 10 feet

ATD

Log of Boring TDP-9
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0.0

0.1
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Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Concrete

Brown, fine to medium SAND with silt
(medium dense, damp) (no odor/ no sheen)
[Fill]

ATD

Brown, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)

Log of Boring TDP-10

Gray, silty, fine SAND (medium dense,
damp to wet) (no odor, no sheen) [Native]
-Increased sand content at 8 feet

-Brown layer (lense thickness 0.5 feet)

-Increased sand and decreased silt at 12 ft
BGS
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Dark brown, clayey SILT (stiff, soft, damp)
(no odor, no sheen)

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

Brown, fine to medium SAND with trace silt
(medium dense, damp) (no odor, no sheen)
[Fill]

Dark brownish black, coarse SAND with
gravel and silt (medium dense, damp) (no
odor, no sheen)
Light gray, gravelly, medium to coarse
SAND (medium dense, damp to moist) (no
odor, no sheen)
Gray, clayey, SILT (soft, moist) (no odor, no
sheen) [Native]

Gray, silty, fine to medium SAND (medium
dense, wet) (no odor, no sheen)

Drilling Method:
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Notes:

Concrete

TDP11-7-
081104

TDP11-9-
081104
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0.4
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B-13

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.
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0.7

0.4

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

TDP12-7-
081104

Concrete

Brown, silty, fine to medium SAND with
trace gravel (medium dense, damp) (no
odor, no sheen) [Fill]

Grayish black, clayey SILT (soft, damp) (no
odor, no sheen)
Greenish gray, silty, fine to medium SAND
with gravel (dense, moist) (no odor, no
sheen)

Gray silty, fine SAND (medium dense, moist
to wet) (no odor, no sheen) [Native]

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

0.2

0.3

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

Brown, silty, fine to medium SAND (medium
dense, dry) (no odor, no sheen) [Fill]

-Layer of crushed rock at 5 feet

Black, clayey SILT (soft, moist) (no odor, no
sheen)
Greenish black, fine to coarse SAND with
silt (medium dense, dry) (no odor, no sheen)
Gray, silty, fine SAND (medium dense,
moist to wet) (no odor, no sheen) [Native]

ATD

Log of Boring TDP-13
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-Wood at 15 feet
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Concrete

Brown, fine to medium SAND with silt
(medium dense, moist) (no odor, no sheen)
[Fill]

Gray, sandy, SILT (soft, moist) (no odor, no
sheen)

Brown, fine to medium SAND with silt
(medium dense, moist) (no odor, no sheen)

Dark gray, silty, fine SAND with organic
debris (medium dense, moist) (no odor, no
sheen)
Brown mottled, silty, fine to medium SAND
(medium dense, moist) (no odor, no sheen)
[Native]

Gray, silty fine to medium SAND (medium
dense, moist) (no odor, no sheen)

Brown, fine to medium SAND with silt
(medium dense, wet) (no odor, no sheen)

-Increased silt content at 14 feet
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Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.
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Gray, fine SAND with silt (medium dense,
moist to wet) (no odor, no sheen) [Native]

Boring Completed 11/04/08
Total Depth of Boring = 15.0 ft.

0.0

Brown, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)
[Fill]

0.0

-Increased silt at 5 feet

-Becomes brown at 9 feet

ATD

Log of Boring TDP-15
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Dark gray, silty, fine SAND with organic
debris (dense, moist to wet) (organic-like
odor, no sheen) [Native]

Boring Completed 11/05/08
Total Depth of Boring = 15.0 ft.

0.0

Brown, silty, fine to medium SAND (medium
dense, damp) (no odor, no sheen) [Fill]

0.0

-Becomes brown between 5 and 5.5 feet

-Increase silt content with depth

ATD

Log of Boring TDP-16
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d3

d3

0.0
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SMTDP16-3-
081105

d3

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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-Silt layer from 3 to 4 feet

0.0

Boring Completed 11/05/08
Total Depth of Boring = 15.0 ft.

Brown to gray, silty, fine to medium SAND
(medium dense, moist) (organic-like odor,
no sheen) [Fill]

TDP17-4-
081105

-Brick debris at 6 feet

Brown mottled, silty, fine SAND (medium
dense, moist) (no odor, no sheen) [Native]

-Increased sand content at 11 feet

Gray, silty, fine SAND (medium dense, wet)
(no odor, no sheen)

ATD

Log of Boring TDP-17
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

B-19
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-Silt layer at 3 feet

Boring Completed 11/05/08
Total Depth of Boring = 15.0 ft.

Concrete

-Gravel layer at 1 feet

0.0 -Brick debris at 4.5 feet

Brown mottled, silty, fine SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]

-Becomes gray at 14 feet

ATD

Log of Boring TDP-18

Brown to gray, silty, fine to medium SAND
(medium dense, moist) (no odor, no sheen)
[Fill]
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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1.6

1.6

Boring Completed 11/05/08
Total Depth of Boring = 15.0 ft.

TDP19-4-
081105

Concrete

Gray, silty, fine to medium SAND with gravel
(medium dense, moist) (no odor, no sheen)
[Fill]

Brown, silty, fine to medium SAND (medium
dense, moist) (no odor, no sheen)

Gray to black, silty, fine to medium SAND
with organic material (medium dense, moist)
(no odor, no sheen) [Native]

Brown mottled, silty, fine to medium SAND
(medium dense, moist to wet) (no odor, no
sheen)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Gray, silty, fine SAND (medium dense,
damp) (no odor, no sheen) [Fill]

Boring Completed 11/05/08
Total Depth of Boring = 8.0 ft.

Gravel road base

0.0

Gray SILT with wood debris (stiff, damp) (no
odor, no sheen) [Native]
-Increased density and silt content between
7 and 8 feet
Gray, silty, fine SAND (medium dense, soft
to damp) (no odor, no sheen)

Log of Boring TDP-20
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Boring Completed 11/05/08
Total Depth of Boring = 8.0 ft.

Asphalt

Brown, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)
[Fill]

Gray, sandy SILT (soft, damp) (no odor, no
sheen) [Native]

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

Brown to gray, silty, fine to medium SAND
(medium dense, moist) (no odor, no sheen)
[Fill]

-Becomes gray between 3 and 4 feet

-Increased sand content between 5 and 5.5
feet
-Becomes brown between 5.5 and 6 feet
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-Gray lense with organic odor at 6 feet
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

SAMPLE DATA

Figure

25
17

3.
10

  4
/1

/0
9 

 \\
E

D
M

D
A

TA
\G

IN
T\

G
IN

T7
\P

R
O

JE
C

TS
\0

25
17

3.
10

0.
10

3.
G

P
J 

 S
O

IL
 B

O
R

IN
G

 L
O

G

Boeing Thompson Property
Tukwila, Washington

GeoprobeTM

Groundwater not encountered.

B
lo

w
s/

Fo
ot

S
am

pl
er

 T
yp

e

U
S

C
S

 S
ym

bo
l Drilling Method:

Ground Elevation (ft):

Drilled By:

25
17

3.
10

  4
/1

/0
9 

 \\
E

D
M

D
A

TA
\G

IN
T\

G
IN

T7
\P

R
O

JE
C

TS
\0

25
17

3.
10

0.
10

3.
G

P
J 

 S
O

IL
 B

O
R

IN
G

 L
O

G

G
ra

ph
ic

 S
ym

bo
l

Cascade Drilling Inc.

TDP-22



-Increase density and gravel at 7.5 feet

Boring Completed 11/05/08
Total Depth of Boring = 8.0 ft.

Asphalt

Brown, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)
[Fill]

Gray, silty, fine to medium SAND (dense,
damp) (no odor, no sheen) [Native]

-Gravel layer at 6 feet

Log of Boring TDP-23

-Becomes brown between 5 and 6.5 feet
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Asphalt

0.0

0.0

Boring Completed 11/05/08
Total Depth of Boring = 15.0 ft.

Brown, fine to coarse SAND with gravel
(medium dense, damp) (no odor, no sheen)
[Fill]

Gray, silty, fine to medium SAND (medium
dense, damp to wet) (no odor, no sheen)
[Native]

-Layer of brick and rock debris at 11 feet
(lense thickness 0.25 feet)

ATD

Log of Boring TDP-24
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Brown to mottled gray, fine to medium
SAND with trace silt (medium dense, damp)
(no odor, no sheen) [Fill]

Boring Completed 11/05/08
Total Depth of Boring = 15.0 ft.

0.0

Gravelly road base

0.0

-Layer of rock at 10 feet (lense thickness
0.25 feet)

Gray, fine to medium SAND with trace silt
(medium dense, damp) (no odor, no sheen)
[Native]

ATD

Log of Boring TDP-25

Asphalt

d3

d3

AC

GW
SP/
SM

SP/
SM

TDP25-9-
081105

TDP-25

P
ID

 (p
pm

)

SAMPLE DATA GROUNDWATER

S
am

pl
er

 T
yp

e

Notes:

SOIL PROFILE

D
ep

th
 (f

t)

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

Cascade Drilling Inc.

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

B-27
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Asphalt

0.2

1.1

Boring Completed 11/06/08
Total Depth of Boring = 15.0 ft.

Brown, fine to coarse SAND with gravel and
silt (medium dense, damp) (no odor, no
sheen) [Fill]

Brown, fine to medium SAND with silt
-Layer of crushed rock at 2 feet

-Becomes gray with trace gravel

Brown mottled, silty, fine SAND (medium
dense, moist to wet) (no odor, no sheen)

ATD

Log of Boring TDP-26
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Gray, silty, fine SAND (medium dense, wet)
(no odor, no sheen) [Native]
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

B-28
Figure
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Gravel base

0.0

Boring Completed 11/06/08
Total Depth of Boring = 15.0 ft.

Concrete

Brown mottled, silty, fine SAND (medium
dense, damp) (no odor, no sheen) [Fill]

Gray, fine to coarse SAND with silt (medium
dense, moist to wet) (no odor, no sheen)
[Native]

-Increased silt content at 12 feet

ATD

Log of Boring TDP-27
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Figure
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-Silt layer at 3 feet

Boring Completed 11/06/08
Total Depth of Boring = 15.0 ft.

0.0

Brown, fine to coarse SAND with silt
(medium dense, moist) (no odor, no sheen)
[Fill]

0.0

Gray, silty, fine SAND (medium dense,
moist) (no odor, no sheen) [Native]

-Organic debris at 11 feet

-Increased silt at 13 feet
ATD

Log of Boring TDP-28
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

B-30
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-Increased silt content at 1.5 feet

Boring Completed 11/06/08
Total Depth of Boring = 15.0 ft.

0.0

Brown, fine to coarse SAND (loose, moist)
(no odor, no sheen) [Fill]

0.0

Gray, fine to medium SAND with silt
(medium dense, moist to wet) (no odor, no
sheen) [Native]

-Organic layer present at 11.5 feet

ATD

Log of Boring TDP-29
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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APPENDIX C

Laboratory Analytical Reports (on CD-ROM)
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1.0 INTRODUCTION 

This report documents the results of a Phase II soil and groundwater investigation conducted for 

The Boeing Company (Boeing) at the Isaacson property (subject property) located at 8625 East Marginal 

Way South in Tukwila, Washington (Figure 1).  The purpose of this investigation was to evaluate and 

document the soil and groundwater quality at the subject property as part of Boeing’s risk management 

and due diligence activities.  The areas of potential concern were identified as part of Boeing’s 

Environment, Health, and Safety (EHS) property assessment process in the Phase I environmental site 

assessment (ESA) previously conducted for the subject property (Landau Associates 2008).  The Phase I 

ESA identified environmental conditions at the subject property that, based on historical operations, 

previous investigations, or observations of site conditions, are considered to pose a potential liability to 

Boeing as owner of the property.  In addition, Boeing requested that Landau Associates complete a round 

of groundwater sampling from existing wells on the subject property and the adjacent Boeing Thompson 

property; the results of sampling of seven wells on or near the subject property are included in this report.  

The results of this Phase II investigation will be used to evaluate potential impacts to soil or groundwater 

at the subject property and the need for additional action, if appropriate. 

 

1.1 PROPERTY DESCRIPTION 

The subject property consists of a 9.84-acre, asphalt-paved parcel of land that is currently owned 

by Boeing.  There are no buildings present on the subject property and the property is currently used for 

storage by Boeing.  The subject property is bounded by Port of Seattle-owned land on the west, followed 

by the Duwamish Waterway; the Boeing Thompson facility to the south; East Marginal Way South to the 

east, followed by Boeing Field; and by the Jorgensen Forge Corporation site to the north.  A site plan is 

provided as Figure 2. 

Slip 5 of the Duwamish River was previously located along the southern property boundary and 

extended east across approximately two-thirds of the subject property (Figure 2).  Slip 5 was filled 

between the 1940s and the 1960s.  Three buildings associated with the former Isaacson Steel operations 

were previously located on the subject property.  Building 14-05 was a large industrial building that 

covered most of the subject property.  Building 14-07 was located south of Building 14-05, and Building 

14-08 was located along the eastern property boundary.  These structures were removed from the subject 

property in approximately 1990.  In December 2008, Boeing completed a grading project to remove an 

asphalt-paved mound in the north-central portion of the subject property that resulted from a soil 

stabilization project completed at the subject property in 1991. 
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1.2 BACKGROUND 

Landau Associates conducted a Phase I ESA at the subject property for Boeing.  The Phase I ESA 

included a review of historical environmental documentation for the subject property and observations of 

current conditions at the subject property on January 31, 2008 and April 21, 2008.  The Phase I ESA 

identified the following recognized environmental conditions at the subject property that were considered 

to pose a potential liability to Boeing: 

 Arsenic was detected in soil and groundwater at the subject property at concentrations greater 
than the Washington State Model Toxics Control Act (MTCA) cleanup levels during 
previous investigations.  Arsenic was detected in groundwater at the subject property at 
concentrations ranging from 0.7 micrograms per liter (µg/L) to 3,640 µg/L during the most 
recently sampling event in 2008, with the highest concentration detected in the northwestern 
portion of the subject property.  The highest detected concentration of arsenic in soil at the 
subject property (outside of the areas where excavations have subsequently occurred) is 3,500 
milligrams per kilogram (mg/kg), which was detected in a sample collected in 1988 from 
along the northern boundary of the stabilized soil excavation.  The presence of arsenic in soil 
and groundwater at the subject property at concentrations greater than MTCA cleanup levels 
is a recognized environmental condition. 

 Based on previous subsurface investigations at the subject property, fill material within the 
former Slip 5 area includes bricks, wood debris, and slag material.  Debris within the fill 
material is a potential source of impact to subsurface soil and groundwater at the subject 
property.  Metals have been detected in the fill material at concentrations greater than the 
MTCA Method A cleanup levels.  The presence of metals at concentrations greater than the 
MTCA cleanup levels is a recognized environmental condition. 

 Four diesel underground storage tanks (USTs), three sumps, and one heating oil UST were 
formerly in operation on the subject property.  The tanks were reportedly located on the 
northern and southern sides of the former 14-05 building and the sumps were located in the 
vicinity of the former 14-08 building, in the eastern portion of the subject property.  Available 
records indicate that the tanks and sumps have been removed; however, there is no available 
information regarding the condition of the tanks or the surrounding subsurface soils.  Due to 
the lack of data for confirmation soil samples, the former presence of petroleum USTs on the 
subject property is a recognized environmental condition. 

 Historical records indicate that the Mineralized Cell Wood Preserving Company formerly 
operated on or in the vicinity of the subject property, north of the former location of Slip 5.  
The operations of this company involved heating a solution of arsenic and sulfate salts of 
copper and zinc and applying the solution under pressure to the base of logs.  Storage tanks 
associated with this operation were reportedly cleaned twice per day and sludge and 
remaining chemicals in the tanks were drained directly to the ground surface.  The release of 
arsenic and other metals to the ground surface and the potential for impact to the subject 
property is a recognized environmental condition. 

The Phase I ESA identified the following significant data gap: 

 The condition of soil and groundwater at Jorgensen Forge Corporation site is considered a 
significant data gap for the subject property.  Contaminants of concern have been identified in 



04/02/09  \\Edmdata\projects\025\173\090\FileRm\R\Phase II ESA\Isaacson Phase II ESA_rpt.doc LANDAU ASSOCIATES 
1-3 

soil and groundwater at the Jorgensen Forge site, located adjacent to the north of the subject 
property.  The current status of cleanup at this site is not known.  Given that there is the 
potential for contaminants of concern at the Jorgensen site to migrate to the subject property 
via groundwater, this data gap is considered to be significant in evaluating current conditions 
at the subject property. 

Landau Associates conducted a Phase II ESA in accordance with the work plan (Landau 

Associates 2009) to document current conditions at the subject property and further assess the potential 

for conditions of environmental concern.  The sampling locations and test parameters for the Phase II 

ESA were selected based on the findings of the Phase I ESA.  At the request of Boeing, in addition to the 

proposed test parameters, selected soil and groundwater samples were analyzed for semivolatile organic 

compounds (SVOCs) and polychlorinated biphenyls (PCBs), which were identified as chemicals of 

concern by the Washington State Department of Ecology (Ecology) in the Source Control Action Plan 

(SCAP) for Early Action Area-6 (EAA-6), which includes the subject property (Ecology 2008).  The 

following sections describe the field investigation and present the investigation results. 
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2.0 FIELD INVESTIGATION 

The soil and groundwater investigation was conducted at the subject property February 2 through 

February 4, 2009.  The following sections summarize field activities associated with soil and groundwater 

sampling.  Specific information regarding field procedures and sampling methodology is presented in the 

work plan, which is included as Appendix A. 

 

2.1 SOIL AND GROUNDWATER INVESTIGATION 

The soil and groundwater investigation included 15 direct-push borings located in areas of 

potential concern identified in the Phase I ESA.  The sampling locations are shown on Figure 2.  Twenty-

eight (28) soil and 10 groundwater samples were collected from the subject property for analysis by 

Analytical Resources, Inc. laboratory in Tukwila, Washington.  The sampling areas are described in the 

following sections.  Laboratory analytical methods are listed in Tables 1 through 5, along with the 

analytical data for soil and groundwater. 

Boeing requested that Landau Associates complete a round of groundwater sampling from 

existing wells on the subject property and the adjacent Boeing Thompson property.  The sampling was 

completed in February 2009 as described in Section 2.1.4. 

 

2.1.1 AREA NEAR MONITORING WELL I-104 (SOURCE INVESTIGATION) 

Six soil borings were advanced in the area of existing monitoring well I-104 (IDP-1/IDP-1A to 

IDP-6/IDP-6A).  In accordance with the work plan, soil borings in this area were advanced to a depth of 

approximately 15 ft below ground surface (BGS). 

Three soil samples and one groundwater sample were collected from each of the six direct-push 

borings in this area.  An additional soil sample was collected from location IDP-6/IDP-6A as described 

below.  Indications of impact were not observed during field screening; therefore, in accordance with the 

work plan, soil samples were collected from the 0 ft to 5 ft BGS interval, from the 6 ft to 10 ft BGS 

interval, and from the 11 ft to 15 ft BGS interval. 

Refusal was encountered at several locations in this area; however, the driller was able to step out 

and complete a second boring to the planned depth.  At locations where refusal was encountered at a 

depth of less than 4 ft BGS, no samples were collected and the boring was relocated.  Refusal was 

encountered at boring IDP-1 at a depth of 7 ft BGS; therefore, the driller stepped out approximately 1 ft 

and completed boring IDP-1A to the planned depth of 15 ft BGS.  At boring IDP-6, a sufficient quantity 

of soil was not collected from the 0 ft to 5 ft depth interval for analysis of the EAA-6 parameters; 
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therefore, boring IDP-6A was advanced within 2 ft of IDP-6 to a depth of 4 ft BGS in order to collect an 

additional soil sample from within the 0 ft to 5 ft interval. 

All soil and groundwater samples collected from borings in this area were analyzed for arsenic.  

In addition, soil samples collected from boring IDP-6/IDP-6A were analyzed for metals, SVOCs, and 

PCBs. 

 

2.1.2 NORTHERN BOUNDARY OF FORMER SLIP 5 
(MINERALIZED CELL WOOD PRESERVING COMPANY) 

Four soil borings (IDP-7 to IDP-10) were advanced along the estimated northern boundary of 

former Slip 5.  Soil samples were collected from each of the direct-push borings in this area and 

groundwater samples were collected from IDP-8 and IDP-9.  Soil borings in this area were advanced to a 

depth of approximately 16 ft BGS.  Indications of impact were not observed during field screening; 

therefore, in accordance with the work plan, soil samples were collected from the 0 ft to 4 ft BGS interval. 

Soil and groundwater samples collected from borings in this area were analyzed for VOCs, TPH, 

and metals.  In addition, the soil and groundwater samples collected from IDP-8 and IDP-9 were analyzed 

for SVOCs, cPAHs (groundwater samples only), and PCBs. 

 

2.1.3 NORTHERN PROPERTY BOUNDARY 

Five soil borings (IDP-11 to IDP-15) were advanced along the northern boundary of the subject 

property.  Soil samples were collected from each of the direct-push borings in this area and groundwater 

samples were collected from IDP-12 and IDP-14.  Soil borings in this area were advanced to a depth of 

approximately 16 ft BGS.  Indications of impact were not observed during field screening, therefore, in 

accordance with the work plan, soil samples were collected from the capillary fringe zone, approximately 

6 inches above the top of the water table. 

Soil and groundwater samples collected from borings in this area were analyzed for VOCs, TPH, 

and metals.  In addition, the soil and groundwater samples collected from IDP-12 and IDP-14 were 

analyzed for SVOCs, cPAHs (groundwater samples only), and PCBs. 

 

2.1.4 GROUNDWATER SAMPLES FROM EXISTING MONITORING WELLS 

Groundwater samples were collected from seven existing monitoring wells on or near the subject 

property (I-104, I-200, I-203, PZ-1, PZ-3, PZ-6, and PZ-7).  Samples were collected in accordance with 

the work plan using low-flow sampling methodologies.  Groundwater samples collected from existing 

monitoring wells were analyzed for VOCs, TPH, metals, SVOCs, cPAHs, and PCBs. 
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3.0 INVESTIGATION RESULTS 

In order to evaluate soil and groundwater quality at the subject property, physical observations of 

the soil and groundwater encountered during exploration were documented and soil from each exploration 

was screened for VOCs using a photoionization detector (PID).  In addition, soil samples from each 

direct-push boring location and groundwater samples from selected locations were submitted to 

Analytical Resources, Inc. laboratory for chemical analysis.  This section presents the results of the 

physical observations and chemical analyses. 

 

3.1 PHYSICAL OBSERVATIONS AND FIELD-SCREENING RESULTS 

Physical observations were documented by Landau Associates personnel during the soil and 

groundwater investigation.  Observations included soil lithology, depth to groundwater, presence of sheen 

on the soil or at the water table, odor, and visible soil staining.  In addition, soil samples were screened for 

VOCs using a PID.  These observations are documented in the soil boring logs presented in Appendix B 

and summarized below. 

 

3.1.1 SOIL LITHOLOGY AND DEPTH TO GROUNDWATER 

The 15 soil borings advanced at the subject property generally encountered brown fine to coarse 

sand, underlain by brown, silty fine sand, underlain by gray fine to medium sand with silt.  Generally, fill 

material (including debris in some locations) was encountered from the surface to depths ranging from 

4 ft to 12 ft BGS and was underlain by native material, which was generally characterized by smaller 

grain-sized sand and a higher silt content than the fill material.  The following observations were made 

during the soil and groundwater investigation: 

 One or more layers of crushed rock were observed in each of the soil borings (except IDP-11 
and IDP-14) at depths ranging from 1.5 ft to 12 ft BGS.  The layers were approximately 6 
inches or less in thickness. 

 Wood debris was encountered at depths ranging from 7 ft to 9 ft BGS in borings IDP-3, -4, 
-7, -14, and -15. 

 Metal slag material was observed in boring IDP-2 at a depth of 3 ft BGS. 

 A layer of organic matter was encountered at depths ranging from 5.5 ft to 7 ft BGS in 
borings IDP-8 and IDP-14. 

 Groundwater was encountered during drilling at depths ranging between 11 ft and 14 ft BGS. 
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3.1.2 PRESENCE OF SHEEN, ODOR, AND/OR STAINING 

Visual or olfactory evidence of contamination was not observed in any of the samples retrieved 

from the 15 soil borings.  An odor of decomposing organic material was noted in soil samples retrieved 

from IDP-3 (5 ft to 13 ft BGS). 

 

3.1.3 FIELD-SCREENING RESULTS 

Soil from each 5-ft sample interval from each boring was screened using a PID.  PID readings 

were 1 part per million (ppm) or less and did not indicate the presence of significant volatile organic 

material. 

 

3.2 ANALYTICAL RESULTS 

Laboratory analytical reports are provided in Appendix C.  The laboratory data were validated in 

accordance with the work plan (Landau Associates 2009) and were determined to be acceptable for use.  

The soil and groundwater analytical results for detected compounds are presented in Tables 1 through 5.  

Cleanup levels have not been developed for the Isaacson property.  To provide context for evaluation of 

the analytical results, the results were compared to standard Washington State Model Toxics Control Act 

(MTCA) Method C formula values for direct human contact (soil only); MTCA Method B (groundwater) 

and Method C (soil) levels for protection of fresh surface water and for protection of marine surface 

water; and PACCAR Potential Cleanup Standards proposed by PACCAR in its Interim Action Work Plan 

(AMEC 2008), for the adjacent property to the south of the Thompson property.  The most stringent of 

these values for the constituents detected at the Isaacson property, usually those for protection of fresh 

surface water, are used as screening levels for comparison with the analytical results.  The results of the 

soil and groundwater investigation are discussed by area in the following sections. 

 

3.2.1 AREA NEAR MONITORING WELL I-104 

Soil analytical results for this area are presented in Tables 1 (arsenic) and 2 (other chemicals of 

concern).  Groundwater analytical results for this area are presented in Table 3 (arsenic) and Table 4 

(other chemicals of concern).  Analytical results for this area are summarized as follows: 

 Arsenic was detected at concentrations greater than the screening level [7 milligrams per 
kilogram (mg/kg)] in 11 of the 19 soil samples collected from the area of monitoring well 
I-104.  The detected concentrations range from 9 mg/kg to 333 mg/kg.  The highest 
concentrations of arsenic were detected in the 8 ft to 9 ft BGS interval at all locations except 
IDP-2, where the highest concentration was detected at a depth of 4 ft BGS.  Arsenic was not 
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detected in any of the 11 ft to 14 ft BGS interval samples except at IDP-1/IDP-1A, where 
arsenic was detected at a concentration of 9 mg/kg in the sample collected from 14 ft BGS. 

 Dissolved arsenic was detected at concentrations greater than the screening level [8 
micrograms per liter (µg/L)] in each of the six groundwater samples collected from the area 
of monitoring well I-104 (Figure 3).  The detected concentrations ranged from 12.0 µg/L to 
2,360 µg/L.  The highest concentrations were detected in samples collected from IDP-4 
(2,360 µg/L) and IDP-5 (1,610 µg/L) located to the northeast and southeast of I-104, 
respectively, which indicates a source located generally to the east of this area. 

 Zinc was detected at concentrations greater than the screening level (86 mg/kg) in soil 
samples collected from IDP-6/IDP-6A at a depth of 8 ft BGS (153 mg/kg).  Zinc was detected 
at concentrations of 20 mg/kg and 68 mg/kg, which are below the screening level, in the 
samples collected from 12 ft BGS and 3 ft BGS at this location. 

 Chromium, copper, lead, and mercury were detected in soil at concentrations above the 
reporting limits but below the screening level in one or more samples from IDP-6/IDP-6A. 

 No other chemicals of concern (SVOCs and PCBs) were detected at concentrations greater 
than the laboratory reporting limits in soil samples collected from IDP-6/IDP-6A. 

 Analytical results for the groundwater sample collected from I-104 are discussed in Section 
3.2.4. 

3.2.2 NORTHERN BOUNDARY OF FORMER SLIP 5 
(MINERALIZED CELL WOOD PRESERVING COMPANY) 

Analytical results for this area are summarized as follows: 

 Arsenic (23 mg/kg to 32 mg/kg), copper (55.6 mg/kg to an estimated 177 mg/kg), lead (112 
mg/kg to 420 mg/kg), mercury (0.15 mg/kg to an estimated 0.52 mg/kg), and zinc (89 mg/kg 
to an estimated 1,390 mg/kg) were detected in soil samples collected from this area at 
concentrations greater than the screening levels.  The highest concentrations of metals were 
detected in the soil sample collected from IDP-7 and concentrations generally show a 
decreasing pattern toward the east.  Note that the detected concentrations of lead and mercury 
are less than the MTCA Method A cleanup levels for industrial properties.  Cadmium and 
chromium were detected in soil samples from this area at concentrations below the screening 
levels. 

 Arsenic was detected in one of the two groundwater samples collected from this area (IDP-8) 
at a concentration of 13,600 µg/L, which is greater than the screening level (8 µg/L).  Arsenic 
was not detected at a concentration greater than the laboratory reporting limit in the sample 
collected from IDP-9, located east of IDP-8.  No other metals were detected at concentrations 
greater than the screening levels (or the laboratory reporting limits in most cases) in 
groundwater samples collected from this area. 

 The VOC benzene [9.8 micrograms per kilogram (µg/kg)] was detected in the soil sample 
collected from IDP-9 at a concentration greater than the screening level (6.8 µg/kg). 
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 SVOCs and PCBs were not detected at concentrations greater than the laboratory reporting 
limits and petroleum hydrocarbons were not detected at concentrations greater than the 
screening levels in soil samples collected from this area. 

 Vinyl chloride (0.2 µg/L) was detected at a concentration greater than the screening level 
(0.025 µg/L) in the groundwater sample collected from IDP-8.  Vinyl chloride was not 
detected at a concentration greater than the laboratory reporting limits in the sample collected 
from IDP-9.  No other VOCs were detected at concentrations greater than the screening levels 
in groundwater samples collected from this area. 

 SVOCs (including cPAHs), PCBs, and petroleum hydrocarbons were not detected at 
concentrations greater than the laboratory reporting limits in groundwater samples collected 
from this area. 

3.2.3 NORTHERN PROPERTY BOUNDARY 

Analytical results for this area are summarized as follows: 

 Arsenic (18 mg/kg to 274 mg/mg), copper (47.2 mg/kg to 624 mg/kg), and zinc (96 mg/kg to 
354 mg/kg) were detected in soil samples collected from along the northern property 
boundary at concentrations greater than the screening levels.  Mercury was detected in one 
soil sample collected from IDP-14 at a concentration of 0.21 mg/kg, which is greater than the 
screening level (0.1 mg/kg), but less than the MTCA Method A cleanup level for unrestricted 
land use and industrial properties (2 mg/kg). 

 Arsenic was detected in the groundwater samples collected from IDP-12 (13.0 µg/L) and 
IDP-14 (16,600 µg/L) at concentrations greater than the screening level (8 µg/L).  No other 
metals were detected in groundwater samples collected from this area at concentrations 
greater than the screening levels, or, in most cases, the laboratory detection limits. 

 VOCs were detected in soil at concentrations greater than the laboratory reporting limits, but 
less than the screening levels.  VOCs were not detected in groundwater samples collected 
from this area at concentrations greater than the laboratory reporting limits. 

 SVOCs (including cPAHs), PCBs, and petroleum hydrocarbons were not detected in soil or 
groundwater samples collected from this area at concentrations greater than the laboratory 
reporting limits. 

3.2.4 GROUNDWATER SAMPLES FROM EXISTING MONITORING WELLS 

Analytical results for groundwater samples collected from existing monitoring wells on or near 

the subject property are summarized as follows: 

 Arsenic was detected in samples collected from each of the seven existing monitoring wells 
at concentrations ranging from 0.8 µg/L to 2,270 µg/L (Figure 3).  Arsenic was detected at 
concentrations less than the screening levels in the samples collected from I-200 (0.8 µg/L), 
PZ-1 (7.1 µg/L), and PZ-7 (5.0 µg/L).  The highest concentration of arsenic was detected in 
the sample collected from I-104 (2,270 µg/L), followed by the concentration in the sample 
collected from PZ-6 (505 µg/L).  The wells are located near the western property boundary at 
the northern end of the Isaacson property and along the southern property boundary in the 
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western one-third of the subject property, respectively.  Arsenic concentrations in 
groundwater are generally higher in the western half of the subject property than the eastern 
half. 

 Zinc was detected in the sample collected from PZ-1 at a concentration of 240 µg/L, which is 
greater than the screening level (160 µg/L). 

 Vinyl chloride was detected in the sample collected from I-104 at a concentration of 0.2 
µg/L, which is greater than the screening level (0.025 µg/L).  No other VOCs were detected 
at concentrations greater than the screening levels. 

 SVOCs (including cPAHs), PCBs, and petroleum hydrocarbons were not detected in the 
groundwater samples collected from existing monitoring wells at concentrations greater than 
the laboratory reporting limits. 
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4.0 SUMMARY AND CONCLUSIONS 

The objective of the Phase II investigation was to evaluate and document the soil and 

groundwater quality at the subject property as part of Boeing’s risk management and due diligence 

activities.  The sampling locations for the Phase II ESA were selected based on the findings of the Phase I 

ESA and a request from Boeing to collect groundwater samples from existing monitoring wells on the 

subject property and at the adjacent property to the south (Thompson property). 

Fifteen soil borings were advanced at the subject property.  Soil samples were collected from 

each of the soil borings and groundwater samples were collected from 10 of the 15 soil borings.  

Groundwater samples were also collected from seven existing monitoring wells at the subject property or 

near the southern boundary of the subject property.  The results of the soil and groundwater investigation 

are summarized below by area: 

 Area Near Monitoring Well I-104: An investigation was conducted in this area in an 
attempt to identify the source of the arsenic in groundwater.  The highest concentrations of 
arsenic in soil and groundwater in this investigation were detected in samples collected 
northeast and southeast of well I-104.  The results of the investigation completed in the area 
immediately surrounding well I-104, combined with the analytical results for groundwater 
samples collected from I-104, IDP-8, and IDP-14, indicate the potential existence of an 
arsenic source east of monitoring well I-104, in the northwestern portion of the Isaacson site. 

Zinc was detected in one soil sample collected from this area at a concentration greater than 
the screening level and was the only chemical of concern other than arsenic detected in soil at 
concentrations greater than the screening levels in this area.  Groundwater samples collected 
from direct-push borings in this area were not analyzed for zinc; however, zinc was not 
detected at a concentration greater than the screening level in the groundwater sample 
collected from I-104. 

 Northern Boundary of Former Slip 5 (Mineralized Cell Wood Preserving Company): 
Metals (arsenic, copper, lead, mercury, and zinc) were detected in soil samples collected from 
this area at concentrations greater than the screening levels.  The highest concentrations of 
metals were detected in the soil sample collected from IDP-7 and concentrations generally 
show a decreasing pattern toward the east.  Arsenic was the only metal detected in 
groundwater in this area at a concentration greater than the screening level.  The detected 
concentrations of lead and mercury are less than the MTCA Method A cleanup levels for 
industrial properties.  The presence of metals in soil and groundwater in this area may be the 
result of former operations of the Mineralized Cell Wood Preserving Company, which 
reportedly operated north of former Slip 5 and used arsenic, copper, and zinc in its wood 
treatment process. 

The VOC benzene was detected in the soil in this area at a concentration greater than the 
screening level.  Benzene was not detected in groundwater at concentrations greater than the 
laboratory reporting limits.  The presence of benzene in soil may be the result of releases 
from historical underground storage tanks. 
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Vinyl chloride was detected in groundwater at a concentration greater than the screening level 
in one groundwater sample collected from this area.  Vinyl chloride was not detected in soil 
samples collected from this area at a concentration greater than the laboratory reporting limit.  
The source of vinyl chloride in groundwater is not known. 

 Northern Property Boundary: Metals (arsenic, copper, zinc, and mercury) were detected in 
soil samples collected from along the northern property boundary at concentrations greater 
than the screening levels.  Only arsenic was detected in groundwater in this area at 
concentrations greater than the screening level.  The detected concentrations of mercury are 
less than the MTCA Method A cleanup levels for unrestricted land use and industrial 
properties.  The source of the metals impact is not known; however, as discussed previously, 
the presence of metals in soil and groundwater may be related to the former operations of the 
Mineralized Cell Wood Preserving Company. 

 Groundwater Samples from Existing Monitoring Wells: Arsenic was detected in four of 
seven groundwater samples collected from existing monitoring wells at concentrations 
greater than the screening levels.  The highest concentration of arsenic was detected in wells 
located near the western property boundary at the northern portion of the Isaacson property 
(I-104) and along the southern boundary in the western one third of the subject property 
(PZ-6), respectively.  Arsenic concentrations in groundwater are generally higher in the 
western half of the subject property than in the eastern half. 

Zinc was detected in one groundwater sample (PZ-1) and vinyl chloride was detected in one 
groundwater sample (I-104) at concentrations greater than the screening levels.  The source 
of these constituents in groundwater is not known. 

 Property-Wide Groundwater: The results of the groundwater sampling from existing 
monitoring wells, combined with the results of sampling from direct-push locations on the 
subject property (specifically, samples collected from IDP-8 and IDP-14), suggest a source of 
arsenic to groundwater may exist in the northwestern portion of the subject property. 

Zinc was detected in one groundwater sample (PZ-1) at a concentration greater than the 
screening level.  Zinc was detected at a concentration less than the screening level in the 
groundwater sample collected from IDP-12 and was not detected at concentrations greater 
than the laboratory reporting limits in groundwater samples collected from the remaining 
direct-push locations.  A zinc source has not been identified at the subject property.  Zinc was 
detected in each of the soil samples collected during this investigation (except IDP-11); 
however, the highest concentration of zinc was detected in the soil sample collected from 
IDP-7, located nearly 1,000 ft west of PZ-1. 

Vinyl chloride was detected at concentrations greater than the screening levels in samples 
collected from monitoring well I-104 and IDP-8, both located in the western portion of the 
subject property.  Vinyl chloride was not detected in soil at concentrations greater the 
laboratory reporting limits.  The source of vinyl chloride in groundwater is not known. 

Impacts to soil by metals have been identified at the subject property.  Metals (arsenic, copper, 

and zinc) were detected at concentrations greater than the screening levels at locations throughout the 

subject property.  Detected concentrations were generally higher in the western half of the subject 

property than the eastern half.  The detected concentrations of arsenic, copper, and zinc may be related to 
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the former operations of the Mineralized Cell Wood Preserving Company, which is believed to have 

operated on the subject property and reportedly used these metals in its wood treatment process.  Lead 

and mercury were detected at concentrations greater than the screening levels in soil samples collected 

from along the estimated northern boundary of former Slip 5.  The detected concentrations of lead and 

mercury are below the MTCA Method A cleanup levels for industrial properties.  Benzene was detected 

at a concentration greater than the screening level in one soil sample collected from near the northern 

boundary of the former location of Slip 5.  Benzene was not detected in groundwater at concentrations 

greater than the laboratory reporting limits.  No other chemicals of concern (SVOCs, PCBs, petroleum 

hydrocarbons) were detected in soil at concentrations greater than the screening levels, or, in most cases, 

the laboratory reporting limits. 

Impact to groundwater was identified at the subject property.  Arsenic was detected in water 

samples collected from 9 of the 15 direct push borings and four of the seven existing monitoring wells at 

concentrations greater than the screening levels.  Detected concentrations of arsenic in groundwater in the 

western portion of the subject property (north and south of the former stabilized soil mound) are more 

than 1,000 times greater than concentrations detected in samples collected from locations in the eastern 

half of the subject property, which indicates a potential source of arsenic in the western half of the subject 

property.  Vinyl chloride was detected at a concentration greater than the screening level in one 

groundwater sample collected from a direct-push boring along the northern boundary of the former 

location of Slip 5, and in the sample collected from one existing groundwater monitoring well located in 

the northwestern portion of the subject property.  Vinyl chloride was not detected in soil at concentrations 

greater than the laboratory reporting limits.  Zinc was detected at a concentration greater than the 

screening level in one sample collected from the northeastern portion of the subject property (PZ-1).  The 

source of the zinc is not known; however, zinc was detected in soil in this area at concentrations greater 

than the screening levels.  No other chemicals of concern [SVOCs (including cPAHs), PCBs, petroleum 

hydrocarbons] were detected in groundwater samples from direct-push borings or existing monitoring 

wells at concentrations greater than the screening levels, or in most cases, the laboratory reporting limit. 
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TABLE 1
SUMMARY OF ARSENIC CONCENTRATIONS IN SOIL NEAR MONITORING WELL I-104

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

Preliminary Screening Levels

-

Method C Direct Contact 88

Method C Protection of

Marine Surface Water 7 (b)

Method C Protection of

Fresh Surface Water 7 (b)

TOTAL METALS

Data Arsenic
Laboratory ID Package Date (mg/kg)

IDP-1-4' OK85L 2/2/2009 60

IDP-1A-9' OK85M 2/2/2009 186

IDP-1A-14' OK85N 2/2/2009 9

IDP-2-4' OK85O 2/2/2009 180

IDP-2-8' OK85P 2/2/2009 6 U

IDP-2-11' OK85Q 2/2/2009 6 U

IDP-3-4' OK85R 2/2/2009 34

IDP-3-8' OK85S 2/2/2009 48

IDP-3-11' OK85T 2/2/2009 6 U

IDP-4-4' OK85U 2/2/2009 15

IDP-4-8' OK85V 2/2/2009 17

IDP-4-11' OK85W 2/2/2009 6 U

IDP-5-4' OK85X 2/2/2009 60 U

IDP-5-8' OK85Y 2/2/2009 333

IDP-5-11' OK85Z 2/2/2009 5 U

IDP-6-4' OK85AA 2/2/2009 10 U

IDP-6-8' OK85AB 2/2/2009 71

IDP-6-12' OK85AC 2/2/2009 5 U

IDP-6A-3 OL03J 2/2/2009 14

Bold indicates detected constituent.

Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.

U = Indicates the compound was undetected at the reported concentration.

(a) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008).  

(b) = Statewide background concentration (Ecology 1994).

PACCAR Interim Action

Work Plan Cleanup Levels (a)

Method SW6000/7000 series
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TABLE 2
SUMMARY OF CONSTITUENTS DETECTED IN SOIL

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

PACCAR Interim Method C Method C Method C  IDP-6-8' IDP-6-12' IDP-6A-3 IDP-7-3 IDP-8-3 IDP-9-3 IDP-10-2 IDP-11-11 IDP-12-12 IDP-13-12 IDP-14-11 IDP-15-12
Action Work Plan Direct Contact Protection of Marine Protection of Fresh OK85AB OK85AC OL03J OL03A OL03B OL03C OL03D/OL61A OL03E OL03F OL03G OL03H OL03I

Cleanup Levels (a) Surface Water Surface Water 2/2/2009 2/2/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009 2/3/2009

TOTAL METALS (mg/kg)
Method SW6000/7000 series
Arsenic 88 7 (b) 7 (b) 71 5 U 14 50 U 32 30 23 6 U 204 18 220 274
Cadmium 3,500 1.2 1 (b) 0.3 U 0.2 U 0.2 U 4 0.4 0.6 0.6 0.2 U 0.3 U 0.3 U 0.2 U 0.3 U
Chromium 1,000,000 (c) (e) 1,000,000 (e) 2,000 19.2 9.0 52.0 262 36.9 58 16.2 11.8 16.3 23.5 15.4 17.3
Copper 129,500 / 19.6 130,000 36 (b) 36 (b) 26.9 9.1 20.8 177 J 27.4 93.2 55.6 13.5 163 131 624 47.2
Lead 1,000 / 812 1,000 (a) 1,600 110 3 2 U 27 420 27 112 59 2 U 4 4 6 5
Mercury 1100 0.1 (b) 0.1 (b) 0.06 0.05 U 0.05 U 0.52 J 0.08 0.18 0.15 0.05 U 0.06 0.08 0.21 0.06
Zinc 1,000,000 (e) 100 86 (b) 153 20 68 1,390 J 89 267 220 35 354 97 77 96

VOLATILES (µg/kg)
Method SW8260B
Methylene Chloride 18,000,000 2,600 20 4.3 1.3 U 2.8 1.7 2.0 1.7 1.5 U 3.4 2.2
Acetone 350,000,000 - 3,200 150 15 57 39 31 21 38 30 58
Carbon Disulfide 350,000,000 - 5,600 2.2 0.6 U 1.3 U 0.8 U 0.8 U 0.6 U 0.8 U 0.9 U 2.6
2-Butanone 1,000,000,000 (e) - 19,600 13 3.2 U 6.6 U 3.9 U 4.0 U 3.0 U 3.8 U 4.3 U 7.4
Trichloroethene 1,100,000 200 16 1.6 0.6 U 1.3 U 0.8 U 0.8 U 0.6 U 0.8 U 0.9 U 0.6 U
Benzene 2,400,000 290 6.8 2.7 0.6 U 9.8 0.8 U 0.9 0.6 U 0.8 U 0.9 0.7
Toluene 280,000,000 109,000 4,600 1.7 0.6 U 17 0.8 U 0.8 U 0.6 U 0.8 U 0.9 U 0.6 U
Total Xylenes 700,000,000 - - ND ND 22.7 ND ND ND ND ND ND
Methyl Iodide - - - 1.1 U 0.6 U 1.3 U 0.8 U 0.8 U 0.6 U 0.8 U 3.2 0.6 U

NWTPH-Dx
Diesel Range Organics 2000 (d) 2000 (d) 2000 (d) 20
Oil-Range Organics 2000 (d) 2000 (d) 2000 (d) 150

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
U = Indicates the compound was undetected at the reported concentration.
UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
NA = Not Analyzed.
ND = Not Detected
(a) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008).  The first number is Method C Ingestion 
       (Method A Industrial for lead).  The second number is Soil to Water Partition Calculation.
(b) = Statewide background concentration (Ecology 1994).
(c) = Value listed is for chromium III.
(d) = MTCA Method A cleanup level for industrial properties.
(e) = Screening level adjusted to 100% (1,000,000 mg/kg or 1,000,000,000 µg/kg)

Preliminary Screening Levels Locations Near Monitoring Well I-104 Locations Near Estimated Northern Boundary of Former Slip 5 Locations Along Northern Property Boundary
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TABLE 3
SUMMARY OF ARSENIC CONCENTRATIONS IN GROUNDWATER NEAR MONITORING WELL I-104

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

PACCAR  Interim Method B Method B
Action Work Plan Protection of Protection of IDP-1A IDP-2 IDP-3 IDP-4 IDP-5 IDP-6

Cleanup Levels (a) Marine Surface Fresh Surface OK85E OK85F OK85G OK85H OK85I OK85J
Water Water 2/2/2009 2/2/2009 2/2/2009 2/2/2009 2/2/2009 2/2/2009

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic - 8 (b) 8 (b) 77.7 24.4 12.0 2,360 1,610 346

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
(a) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008).  
(b) = Statewide background concentration (PTI 1989).

Preliminary Screening Levels
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TABLE 4
SUMMARY OF CONSTITUENTS DETECTED IN GROUNDWATER - DIRECT- PUSH BORINGS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

PACCAR  Interim Method B Method B
Action Work Plan Protection of Protection of IDP-8 IDP-9 IDP-12 IDP-14

Cleanup Levels (a) Marine Surface Fresh Surface OL03K OL03L OL03M OL03N
Water Water 2/3/2009 2/3/2009 2/3/2009 2/3/2009

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 8 (b) 8 (b) 13,600 0.5 U 13.0 16,600
Copper 20 (b) 20 (b) 10 U 6 6 20
Lead 10 (b) 10 (b) 1 1 U 1 U 1 U
Zinc 160 (b) 160 (b) 50 U 10 U 40 50 U

VOLATILES (µg/L)
Method SW8260B
Vinyl Chloride 2.4 2.4 0.025 0.2 0.2 U 0.2 U 0.2 U
cis-1,2-Dichloroethene 80 70 0.5 0.2 U 0.2 U 0.2 U

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
U = Indicates the compound was undetected at the reported concentration.
(a) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008).  
(b) = Statewide background concentration (PTI 1989).

North of Forner Slip 5 Northern Property Boundary
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TABLE 5
SUMMARY OF CONSTITUENTS DETECTED IN GROUNDWATER - EXISTING MONITORING WELLS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

PACCAR  Interim Method B Method B Dup of I-104
Action Work Plan Protection of Protection of I-104 I-1044 I-200 I-203 PZ-1 PZ-3 PZ-6 PZ-7

Cleanup Marine Surface Fresh Surface OK85B OK85D OL24C OL19F OK85C OL24B OL24A OK85A
Levels (a) Water Water 2/2/2009 2/2/2009 2/4/2009 2/4/2009 2/2/2009 2/4/2009 2/4/2009 2/2/2009

DISSOLVED METALS (µg/L)
Method 200.8/6010B/7470A
Arsenic 8 (b) 8 (b) 2,130 2,270 0.8 122 7.1 11.7 505 5.0
Copper 20 (b) 20 (b) 13 J 7 J 2 U 2 U 17 2 U 2 U 2 U
Zinc 160 (b) 160 (b) 13 J 10 U 10 U 10 U 240 10 10 U 10 U

VOLATILES (µg/L)
Method SW8260B
Vinyl Chloride 2.4 2.4 0.025 0.2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Acetone 800 3.7 3.4 11 3.1 3.0 U 7.1 3.9 4.8
Carbon Disulfide 800 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 0.2 U
1,1-Dichloroethane 1600 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,2-Dichloroethene 10000 100 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,2-Dichloroethene 80 70 0.2 U 0.2 U 0.2 U 1.3 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloropropane 15 0.50 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U

Bold indicates detected constituent.
Boxed values indicate exceedance of the Method C protection of fresh surface water screening levels.
U = Indicates the compound was undetected at the reported concentration.
UJ = The analyte was not detected in the sample; the reported sample detection limit is an estimate.
J =  Indicates the analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.
(a) = Potential cleanup levels identified in PACCAR 2008 Interim Action Work Plan (AMEC 2008). 
(b) = Statewide background concentration (PTI 1989).
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1.0 INTRODUCTION 

This document presents a work plan to conduct a focused Phase II soil and groundwater 

investigation at The Boeing Company (Boeing) Isaacson property (subject property) located on East 

Marginal Way South in the City of Tukwila, King County, Washington (Figure 1).  The subject property 

is currently owned by Boeing.  There are no structures present on the subject property and the property is 

currently used for limited storage by Boeing.  In December 2008, Boeing completed a grading project to 

remove an asphalt-paved mound in the north-central portion of the subject property that resulted from a 

soil stabilization project completed at the subject property in 1991.  A site plan is provided as Figure 2. 

The purpose of this investigation is to evaluate and document the soil and groundwater quality at 

the subject property as part of Boeing’s risk management and due diligence activities.  The areas of 

potential concern were identified as part of Boeing’s Environment, Health, and Safety (EHS) property 

assessment process, and specifically in the Phase I environmental site assessment (ESA) previously 

conducted for the subject property (Landau Associates 20081).  The Phase I ESA identified environmental 

conditions at the subject property, based on historical operations, previous investigations, or observations 

of site conditions, that are considered to pose a potential liability to Boeing as owner of the property.  The 

results of this Phase II investigation will be used to evaluate potential impacts to soil or groundwater at 

the subject property, and the need for additional action, if appropriate. 

 

1.1 BACKGROUND 

Landau Associates conducted a Phase I ESA at the subject property for Boeing.  The Phase I ESA 

included a review of historical environmental documentation for the subject property, and observation of 

current conditions at the subject property on January 31, 2008 and April 21, 2008.  The Phase I ESA 

identified the following recognized environmental conditions at the subject property that were considered 

to pose a potential liability to Boeing: 

 Arsenic was detected in soil and groundwater at the subject property at concentrations greater 
than the Washington State Model Toxics Control Act (MTCA) cleanup levels during 
previous investigations.  Arsenic was detected in groundwater at the subject property at 
concentrations ranging from 0.7 micrograms per liter (µg/L) to 3,640 µg/L during the most 
recently sampling event in 2008, with the highest concentration detected in the northwestern 
portion of the subject property.  The highest detected concentration of arsenic in soil at the 
subject property (outside of the areas where excavations have subsequently occurred) is 3,500 
milligrams per kilogram (mg/kg), which was detected in a sample collected in 1988 from 
along the northern boundary of the stabilized soil excavation.  The presence of arsenic in soil 

                                                      
1 Landau Associates.  2008.  Report: Environment, Health, and Safety Assessment / Phase I Environmental Site Assessment 

Boeing Isaacson Property, Tukwila, Washington.  Prepared for the Boeing Company.  September 15. 
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and groundwater from the subject property at concentrations greater than MTCA cleanup 
levels is a recognized environmental condition. 

 Based on previous subsurface investigations at the subject property, fill material within the 
former Slip 5 area includes bricks, wood debris, and slag material.  Debris within the fill 
material is a potential source of impact to subsurface soil and groundwater at the subject 
property.  Metals have been detected in the fill material at concentrations greater than the 
MTCA Method A cleanup levels.  The presence of metals at concentrations greater than the 
MTCA cleanup levels is a recognized environmental condition. 

 Four diesel underground storage tanks (USTs), three sumps, and one heating oil tank were 
formerly in operation on the subject property.  The tanks were reportedly located on the 
northern and southern sides of the former 14-05 building and the sumps were located in the 
vicinity of the former 14-08 building, in the eastern portion of the subject property.  Available 
records indicate that the tanks and sumps have been removed; however, there is no available 
information regarding the condition of the tanks or the surrounding subsurface soils.  Due to 
the lack of data for confirmation soil samples, the former presence of petroleum USTs on the 
subject property is a recognized environmental condition. 

 Historical records indicate that the Mineralized Cell Wood Preserving Company formerly 
operated on or in the vicinity of the subject property, north of the former location of Slip 5.  
The practice of this company involved heating a solution of arsenic and sulfate salts of copper 
and zinc and applying the solution to the base of logs under pressure.  Storage tanks 
associated with this operation were reportedly cleaned twice per day and sludge and 
remaining chemicals in the tanks were drained directly to the ground surface.  The release of 
arsenic and metals to the ground surface and its potential for impact to the subject property is 
a recognized environmental condition. 

The Phase I ESA identified the following significant data gap: 

 Condition of soil and groundwater at Jorgensen Forge Corporation site.  Contaminants 
of concern have been identified in soil and groundwater at the Jorgensen Forge site, located 
adjacent to the north of the subject property.  The current status of cleanup at this site is not 
known.  Given that there is the potential for contaminants of concern at the Jorgensen site to 
migrate to the subject property via groundwater, this data gap is considered to be significant 
to evaluating current conditions at the subject property. 

Boeing is conducting a Phase II ESA to document current conditions at the subject property and 

further assess the potential for conditions of environmental concern.  The proposed sampling locations 

and test parameters for the Phase II ESA were selected based on the findings of the Phase I ESA.  At the 

request of Boeing, in addition to the proposed test parameters, select soil and groundwater samples will be 

analyzed for the contaminants of concern identified by the Washington State Department of Ecology 

(Ecology) in the Source Control Action Plan (SCAP) for Early Action Area-6 (EAA-6), which includes 

the subject property. 
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1.2 OBJECTIVES 

Based on the findings of the Phase I ESA, the objectives for the focused Phase II investigation are 

to: 

 Collect sufficient data to document and evaluate shallow soil and groundwater conditions in 
selected areas that were identified in the Phase I ESA as having the potential to have been 
impacted by historical onsite operations 

 Assess the condition of soil and groundwater at the subject property in relation to the 
contaminants of concern that have been identified by Ecology for EAA-6. 

 Assess the need for further action. 

1.3 SCOPE OF WORK 

Samples of soil and groundwater will be collected for laboratory analysis for constituents of 

potential concern from the specific areas identified in the Phase I ESA, based on information regarding 

historical site operations.  These areas for investigation will be referred to as the Phase II sampling areas, 

and consist of: 

 Monitoring well I-104 (source investigation) 

 Northern Property Boundary 

 North of Former Slip 5 Boundary (Mineralized Cell Wood Preserving Company) 

 Site-Wide Groundwater. 

The Phase II sampling areas and sample locations are shown on Figure 2.  The sampling and 

analytical strategies and procedures are outlined in Section 2.0. 
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2.0 SAMPLING AND ANALYSIS PLAN 

This section describes the sampling strategy and procedures (sample location, collection methods, 

and laboratory analyses) that will be used to evaluate potential impacts to soil and groundwater in the 

Phase II sampling areas.  The data obtained will be used to assess the nature of impacts, if any, in the 

sampling areas, and whether further actions are needed.  A summary of the number of soil and 

groundwater samples to be submitted for laboratory analyses and/or archiving, and the type of analyses to 

be performed on each sample is presented in Table 1. 

 

2.1 SOIL SAMPLING 

Soil sample locations, collection methods, depth intervals, and nomenclature are described below. 

 

2.1.1 SOIL SAMPLE LOCATIONS 

As described in Section 1.3, specific soil sampling areas have been identified based on the Phase I 

ESA (Landau Associates 2008).  These sampling areas include the area of monitoring well I-104, the 

northern property boundary, and the area north of the former Slip 5 boundary (Figure 2).  Soil samples 

will be collected from 15 locations as shown in Table 1.  The sampling locations were selected to collect 

representative soil samples in each sampling area.  The specific sample locations planned for each Phase 

II sampling area are shown on Figure 2.  Each sampling location will be documented in the field by taped 

measurements from a known reference point or by using Global Positioning System (GPS) equipment and 

will be marked with spray paint. 

 

2.1.2 SAMPLE COLLECTION METHODS 

Soil samples will be collected from direct-push borings.  The borings will be accomplished using 

a truck-mounted, direct-push rig.  Soil samples will be obtained from the soil borings using a sampling 

device with a 48-inch long, 1.5-inch inside-diameter (ID) core sampler.  The sampler will be advanced 

over the desired depth interval, thereby coring the soil inside the sampler’s disposable, single-use liner.  

The sampler will then be withdrawn to retrieve the liner and soil sample.  The liner will be cut to remove 

the soil sample.  A new liner will be placed in the core sampler and this process will be repeated until all 

desired soil samples have been obtained. 

After the liner has been cut, soil samples will be field-screened for evidence of contamination by 

visual inspection (e.g., stained soil, free product) and measuring volatile vapors using a photoionization 

detector (PID).  After the field-screening has been completed, the lithology of the soil sample will be 



01/23/09  \\Edmdata\projects\025\173\090\FileRm\R\Phase II Work Plan\Isaacson Phase II_WP.doc LANDAU ASSOCIATES 
2-2 

recorded on the Log of Exploration form.  Soil samples from each boring will be selected for laboratory 

analysis.  The samples will be selected from the intervals that indicate the highest likelihood for potential 

contamination based on field-screening results [i.e., visual presence of potential contamination and/or a 

PID measurement greater than 50 parts per million (ppm)].  In order to evaluate the vertical extent of 

impact, multiple samples may be selected from some borings.  If field-screening results do not indicate 

the potential presence of contamination, then samples will be collected for laboratory analysis from 

depths where contamination would be anticipated based on historical site use, as described in Section 

2.1.3.  This may include collecting samples from the interval directly above the shallow groundwater 

level, or from below the invert depths of tanks, trenches, and/or piping in the area of investigation.  Soil 

samples will be collected using methodology consistent with Ecology and U.S. Environmental Protection 

Agency (EPA) methods.  Soil samples for analysis of volatile organic compounds (VOCs) will be 

collected using EPA Method 5035A. 

Before and between drilling of each boring and at the completion of the project, downhole 

drilling equipment will be cleaned using a high-pressure hot water or steam washer, as described in 

Section 2.6. 

 

2.1.3 SAMPLE DEPTH INTERVALS 

At each location, the soil borings will be advanced to a depth of approximately 16 ft below 

ground surface (BGS), based on the concern to be addressed and field observations, and as described as 

follows: 

 Monitoring well I-104: Six direct-push borings will be advanced in the area of existing 
monitoring well I-104 where the highest concentrations of dissolved arsenic were detected in 
groundwater during the previous two sampling events.  The borings will be advanced to 
approximately 2 ft below the top of the water table, which is anticipated to be at 
approximately 14 ft to 15 ft BGS in the area of well I-104.  Three soil samples will be 
collected from each of the six locations.  At each location, soil samples will be collected from 
the 0 ft to 5 ft BGS interval, from the 6 ft to 10 ft BGS interval, and from the 11 ft to 15 ft 
BGS interval. 

 Northern Property Boundary: Five direct-push borings will be advanced along the northern 
boundary of the subject property, north of the former location of the stabilized soil mound, 
where the highest concentrations of arsenic were detected in soil during previous 
investigations (not including areas that were subsequently excavated and/or stabilized).  
These borings will also address potential impact from the Jorgensen Forge property located 
adjacent to the north of the subject property.  The borings will be advanced to approximately 
2 ft below the top of the water table, which is anticipated to be at approximately 12 to 15 ft 
BGS across the site.  One soil sample will be collected from each of the five locations.  If no 
indications of impact are observed during field screening, soil samples will be collected from 
the hydraulic fringe zone, from a 2-ft interval beginning approximately 1 ft above the top of 
the water table. 
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 North of Former Slip 5 Boundary: Four direct-push borings will be advanced along the 
northern boundary of the former location of Slip 5, in the area of possible Mineralized Cell 
Wood Preserving Company operations.  The borings will be advanced to approximately 2 ft 
below the top of the water table, which is anticipated to be at approximately 12 to 15 ft BGS 
across the site.  If no indications of impact are observed during field screening, soil samples 
will be collected from within the upper 4 ft to address surface releases. 

2.1.4 SAMPLE NOMENCLATURE 

Direct-push sample locations will be preceded with the prefix “IDP” (Isaacson Direct Push) and 

numerically sequenced starting with number 1.  This information will be followed with the depth the 

sample was initiated (top of sample) and date of sampling (year/month/day format).  As an example, if a 

soil sample is collected starting at a depth of 2 ft from soil boring IDP1 on February 5, 2009, the sample 

label would be as follows: IDP1-2'-090205. 

 

2.2 GROUNDWATER SAMPLING 

Groundwater sample locations and collection methods to be used during this investigation are 

described below. 

 

2.2.1 SAMPLING LOCATIONS 

At 10 of the sample locations, a shallow groundwater sample will also be collected from the 

direct-push borings.  In addition, seven groundwater samples will be collected from existing monitoring 

wells and piezometers located on the subject property.  The groundwater sampling locations are shown on 

Figure 2.  Note that three of the monitoring wells and/or piezometers (PZ-6, PZ-7, and I-203) appear to be 

located on the Boeing Thompson property; however, these wells have been included in the proposed 

sampling due to their proximity to the subject property. 

 

2.2.2 SAMPLE COLLECTION 

Groundwater samples will be collected by using the direct-push rig to push a decontaminated, 

shielded, temporary well screen to the target depth.  For this investigation and based on an anticipated 

depth to water of 12 ft to 15 ft BGS, the top of the well screen will be located at approximately 11 ft to 14 

ft BGS.  The temporary well screens will be 4 ft long, 1 inch outer diameter (OD), 0.010-inch slot size, 

and made of stainless steel.  Once the well screen has been advanced to the target depth, the protective 

shield will be withdrawn exposing the screen, and groundwater will be extracted using disposable 

polyethylene tubing and a peristaltic pump.  The target screen depth will be adjusted, as appropriate, 
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based on the depth to water encountered in the field.  Groundwater samples may also be collected using 

temporary 1-inch diameter PVC piping, rather than stainless steel well screens. 

If possible, groundwater will be purged from the well screen until turbidity is low and successive 

measurements of pH, temperature, and conductivity agree to within 10 percent.  The field parameters will 

be measured throughout the purge cycle.  Field parameter readings will be recorded on a Groundwater 

Sample Collection form approximately every casing volume until at least three casing volumes have been 

purged and, if feasible, the groundwater is relatively non-turbid.  If the field parameter readings collected 

after the second and third casing volumes are within 10 percent, sample collection will commence.  If not, 

additional casing volumes will be purged until successive field parameter readings agree to within 10 

percent, or until 10 casing volumes have been purged.  If sample turbidity remains high after purging, a 

notation will be placed on the chain-of-custody (COC) form instructing the laboratory to allow the sample 

to remain undisturbed for at least 24 hours prior to extracting the sample and to extract only the clear 

portion of the sample from the top of the container for chemical analysis other than VOCs. 

The groundwater samples will be collected using dedicated tubing.  Sample bottles will be filled 

to minimize headspace.  To prevent degassing during groundwater sample collection for VOC analysis, a 

pumping rate below 100 milliliters per minute (mL/min) will be maintained.  Groundwater for dissolved 

metals analyses will be collected last and field-filtered through a 0.45 micron, in-line disposable filter.  A 

note will be made on the sample collection form and COC form to indicate the sample has been field-

filtered. 

Before beginning drilling, between drilling of each boring, and at completion of the project, all 

downhole drilling equipment and sampling equipment will be cleaned using a high-pressure hot water or 

steam washer, as described in Section 2.6. 

Samples collected from existing monitoring wells and piezometers will be collected using 

dedicated polyethylene tubing and a peristaltic pump.  Low-flow groundwater sampling methodologies 

will be used (EPA 19962). 

 

2.2.3 SAMPLE NOMENCLATURE 

As with the soil samples, groundwater samples collected from direct-push sample locations will 

be preceded with the prefix “IDP” and numerically sequenced to correspond to the specific direct-push 

location.  This information will be followed by “GW” (Groundwater) and the date of sampling 

(year/month/day format).  As an example, if a groundwater sample is collected from direct-push location 

                                                      
2 EPA.  1996.  Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures.  EPA/540/S-95/504.  U.S. Environmental 

Protection Agency, Office of Research and Development, Office of Solid Waste and Emergency Response.  Washington, D.C.  
April. 
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IDP1 on February 5, 2009, the sample label would be as follows: IDP1-GW-090205.  Groundwater samples 

collected from existing monitoring wells will be labeled with the well number followed by the date (e.g., 

I-104-090128). 

 

2.3 SAMPLE TRANSPORTATION AND HANDLING 

The transportation and handling of samples will be accomplished in a manner that protects the 

integrity of the sample and also prevents release of hazardous substances from the samples.  Samples will 

be kept in coolers on ice until delivery to the analytical laboratory.  All samples will be logged on a COC 

form.  The COC form will accompany each shipment of samples to the laboratory.  Samples will be 

delivered to the laboratory within 24 hours of sample collection. 

 

2.4 SAMPLE CUSTODY AND DOCUMENTATION 

The primary objective of sample custody is to create an accurate, written record that can be used 

to trace the possession and handling of samples so that their quality and integrity can be maintained from 

collection until completion of all required analyses.  Adequate sample custody will be achieved by means 

of approved field and analytical documentation.  Such documentation includes the COC record that is 

initially completed by the sampler and is, thereafter, signed by those individuals who sequentially accept 

custody of the sample.  A sample is in custody if at least one of the following is true: 

 It is in someone’s physical possession 

 It is in someone’s view 

 It is secured in a locked container or otherwise sealed so that tampering will be evident 

 It is kept in a secured area, restricted to authorized personnel only. 

Sample control and COC protocols in the field and during transportation to the laboratory will be 

followed conducted in general conformance with the procedures described below: 

 As few persons as possible will handle samples. 

 Sample bottles will be obtained new or pre-cleaned from the laboratory performing the 
analyses. 

 The sample collector will be personally responsible for the completion of the COC record and 
the care and custody of samples collected until the samples are transferred to another person 
or dispatched properly under COC protocols. 

 The coolers in which the samples are shipped will be accompanied by the COC record 
identifying their contents.  The original record and laboratory copy will accompany the 
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shipment (sealed inside the shipping container).  The other copy will be forwarded to Landau 
Associates along with sample collection forms. 

 Coolers will be sealed with strapping tape and custody seals for shipment to the laboratory.  
The method of shipment, name of courier, and other pertinent information will be entered in 
the “remarks” section of the COC record. 

When samples are transferred, the individuals relinquishing and receiving the samples will sign 

the COC form and record the date and time of transfer.  The sample collector will sign the form in the 

first signature space.  Each person taking custody will observe whether the shipping container is correctly 

sealed and in the same condition as noted by the previous custodian; deviations will be noted in the 

appropriate section of the COC record. 

A designated sample custodian at the laboratory will accept custody of the shipped samples, 

verify the integrity of the custody seals, and certify that the sample identification numbers match those on 

the COC record.  The custodian will then enter sample identification number data into a bound logbook, 

which is arranged by a project code and station number.  If containers arrive with broken custody seals, 

the laboratory will note this on the COC record and will immediately notify the sampler and Landau 

Associates. 

All documentation and other project records will be safeguarded to prevent loss, damage, or 

alteration.  If an error is made on a document, corrections will be made by drawing a single line through 

the error and entering the correct information.  The erroneous information will not be obliterated.  

Corrections will be initialed and dated and, if necessary, a footnote explaining the correction will be 

included.  Errors will be corrected by the person who made the entry, whenever possible. 

 

2.5 LABORATORY ANALYSES 

This section describes the laboratory analyses to be conducted on the soil and groundwater 

samples.  Laboratory analyses will be performed by Analytical Resources, Inc. (ARI) located in Tukwila, 

Washington. 

 

2.5.1 SOIL SAMPLES 

Soil samples collected from the area of monitoring well I-104 will be analyzed for total arsenic 

using EPA Method 6010B.  Soil samples collected from the westernmost boring in the area of well I-104 

and the remaining locations will be analyzed for total petroleum hydrocarbons (TPH) using the 

hydrocarbon identification method (NWTPH-HCID), total metals (arsenic, cadmium, chromium, copper, 

lead, mercury, and zinc) using EPA Methods 6010B and 7471, and volatile organic compounds (VOCs) 

using EPA Method 8260B.  Follow-up analysis for gasoline-range and/or diesel-range petroleum 
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hydrocarbons may be conducted based on the HCID results.  Follow-up analysis for hexavalent chromium 

may be conducted based on the total chromium results. 

In addition to the constituents of concern identified for the subject property, select soil samples 

will be analyzed for the constituents of concern identified by Ecology for EAA-6 sediments.  Soil samples 

collected from direct-push soil borings where water samples are planned (see Figure 2) will be analyzed 

for PCBs using EPA Method 8082, and semivolatile organic compounds [SVOCs; including polycyclic 

aromatic hydrocarbons (PAHs) and phthalates] using EPA Method 8270.  The sample selection may be 

adjusted based on field conditions and discussions with Boeing. 

With the exception of samples collected in the area of monitoring well I-104, if multiple samples 

are collected from a select location, initially only the sample collected from the interval that indicates the 

highest likelihood for potential contamination based on field-screening results will undergo laboratory 

analysis.  The additional samples will be archived at the laboratory.  Analysis of the additional soil 

samples will be determined based on field observations (e.g., odor, sheen, and PID readings) and 

analytical results for the initial soil samples and groundwater samples.  A summary of the laboratory 

analyses to be performed on each soil sample is presented in Table 1.  Soil sample analytical methods for 

each analyte are specified in Table 2. 

 

2.5.2 GROUNDWATER SAMPLES 

In the area of well I-104, groundwater samples collected from the temporary well points will be 

analyzed for dissolved arsenic by EPA Method 200.8.  At the remaining temporary well points, 

groundwater samples will be analyzed for TPH using the hydrocarbon identification method (NWTPH-

HCID), dissolved metals (arsenic, cadmium, chromium, copper, lead, mercury, and zinc) by Methods 

200.8, 6010B, and 7470A, and VOCs by Method 8260.  Dissolved metals samples will be field-filtered by 

passing water through a 0.45-micron filter prior to filling the laboratory-supplied jars.  Follow-up analysis 

for gasoline-range and/or diesel-range petroleum hydrocarbons may be conducted based on the HCID 

results.  Follow-up analysis for hexavalent chromium may be conducted based on total chromium results.  

A summary of the laboratory analyses to be performed on each groundwater sample is presented in Table 

1.  Groundwater sample analytical methods for each analyte are specified in Table 2. 

In addition to the constituents of concern identified for the subject property, groundwater samples 

collected from direct-push locations and the existing monitoring wells and piezometers will be analyzed 

for the constituents of concern identified by Ecology for EAA-6 sediments.  Groundwater samples will be 

analyzed for PCBs using EPA Method 8082, SVOCs by EPA Method 8270, and carcinogenic PAHs 

(cPAHs) using EPA Method 8270-SIM.  Groundwater samples collected from direct-push borings in the 
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area of monitoring well I-104 will not be analyzed for the EAA-6 parameters.  The sample selection may 

be adjusted based on field conditions and discussions with Boeing. 

 

2.6 EQUIPMENT DECONTAMINATION 

The decontamination procedures described below are to be used by field personnel to clean 

drilling, sampling, and related field equipment.  Any deviation from these procedures will be documented 

in field records. 

 

2.6.1 SAMPLING EQUIPMENT 

All sampling equipment (e.g., stainless steel bowls, stainless steel spoons, soil core samplers, etc.) 

will be cleaned using a three-step process, as follows: 

1. Scrub surfaces of equipment that would be in contact with the sample with brushes using an 
Alconox solution. 

2. Rinse and scrub equipment with clean tap water. 

3. Rinse equipment a final time with de-ionized water to remove tap water impurities. 

Decontamination of the reusable sampling equipment will occur between collection of each sample. 

 

2.6.2 HEAVY EQUIPMENT 

Heavy equipment (e.g., the drilling rig, downhole drilling equipment, and any material or 

equipment going down a hole) will be cleaned by a hot water, high-pressure wash before each use and at 

completion of the project.  Potable tap water will be used as the cleaning agent. 

 

2.7 BORING ABANDONMENT AND PAVEMENT PATCHING 

Following soil and groundwater sampling, direct-push borings will be abandoned and pavement 

will be patched.  The borehole will be abandoned by backfilling with bentonite chips to within 

approximately 1 ft of the surface.  Paved areas will be patched with cold-patch asphalt or quick-set 

cement. 

 

2.8 RESIDUAL WASTE MANAGEMENT 

Soil cuttings generated during boring advancement will be temporarily stored on site in 55-gal 

drums or rolloff containers at a location selected by Boeing.  Purge water generated during groundwater 
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sampling will be temporarily stored on site in 55-gal drums.  Under the direction of Boeing, samples of 

the waste material will be collected for waste characterization purposes.  The appropriate disposal 

methods will be identified in discussions with Boeing personnel based on the analytical results for the soil 

and groundwater samples.  Boeing will handle profiling and waste disposal. 

 

2.9 UTILITY LOCATE 

Prior to initiation of the sampling activities, Landau Associates personnel will conduct a site 

reconnaissance with the Boeing facility contact to mark sampling locations, identify aboveground and 

belowground utilities, and discuss access issues.  A private utility location professional will also 

participate in the site reconnaissance to aid in selection and clearing of sample locations.  A public utility 

locate service will be contacted to locate underground utilities along East Marginal Way South to identify 

utilities that may service the site.  The sampling locations will be adjusted as necessary based on access 

and utility considerations.  The site reconnaissance and utility locate will be conducted at least one day 

prior to the scheduled drilling activities. 
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3.0 QUALITY ASSURANCE/QUALITY CONTROL 

The soil analytical results must be accurate, precise, representative, complete, and comparable.  

Groundwater samples will rely on the same quality control parameters. 

Accuracy of the data will be determined through recovery of spiked surrogates, matrix spikes, and 

spiked laboratory control samples.  Control limits for spike recovery will be laboratory acceptance limits 

generated according to EPA guidelines.  For each analysis of soil and groundwater samples, the following 

quality control samples will be collected to evaluate accuracy: 

 Laboratory Control Sample.  A minimum of one laboratory control sample per 20 samples, 
not including quality control samples, or one laboratory control sample per sample batch if 
fewer than 20 samples are obtained, will be analyzed for all parameters. 

Other types of quality control samples that will be collected include the following field blanks: 

 Field trip blanks.  A water field trip blank will be provided by the laboratory with the 
sample containers and cooler, and will remain in the cooler throughout the sampling event 
and during sample transport to the laboratory.  One trip blank per cooler containing samples 
for VOC analysis will be evaluated to determine possible sample contamination during 
transport. 

 Field duplicates.  A blind field duplicate will be collected at a frequency of at least one per 
20 samples per chemical for groundwater.  The blind field duplicate will consist of a split 
sample collected at a single sample location.  Blind field duplicates will be collected by 
alternately filling sample containers for both the original and the corresponding duplicate 
sample at the same location to decrease variability between the duplicates.  Blind field 
duplicate sample results will be used to evaluate data precision.  No blind field duplicates will 
be submitted for soil. 

Representativeness of the data will be optimized through appropriate selection of sampling 

locations and methods.  Analyses will be performed within established holding times. 

Completeness for the project will be established as the proportion of data generated that is 

determined to be valid.  The data quality objective for completeness is 90 percent. 

Comparability is an expression of the confidence with which one data set can be compared to 

another.  For this project, standard methods, promulgated by EPA or Ecology where available, will be 

used.  Data generated will be reported in units consistent with Ecology or EPA guidelines. 
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4.0 HEALTH AND SAFETY PLAN 

A project health and safety plan for implementation of field activities described in this work plan 

is provided as Appendix A.  All Landau Associates employees will follow the procedures described in 

this plan.  Landau Associates subcontractors will either adopt this plan or prepare their own plan that is at 

least as protective as this plan. 
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TABLE 1
SAMPLING AND ANALYSIS PLAN
BOEING ISAACSON PROPERTY

TUKWILA, WASHINGTON

Page 1 of 1

No. of Samples No. of Samples

Area of Concern Media Sampling Approach Soil Analysis Groundwater Analysis

15 Arsenic 6 Arsenic

3 (a)
PCBs, SVOCs, 

Metals

3 TPH, Metals, VOCs

2 (b)
TPH, Metals, VOCs, 

PCBs, SVOCs
2

TPH, Metals, VOCs, 
PCBs, SVOCs, 

cPAHs

2 TPH, Metals, VOCs

2 (b)
TPH, Metals, VOCs, 

PCBs, SVOCs
2

TPH, Metals, VOCs, 
PCBs, SVOCs, 

cPAHs

Site Wide Groundwater
Samples from existing wells and 

piezometers
--- --- 7

TPH, Metals, VOCs, 
PCBs, SVOCs, 

cPAHs

Total number of samples collected 20 17

Notes:

 Metals include arsenic, cadmium, chromium, copper, lead, mercury, and zinc.

TPH = Total Petroleum Hydrocarbons.  Initial analysis by the hydrocarbon identification (HCID) method.  

Follow-up quantification for gasoline, diesel, or oil will be conducted, as appropriate, based on the HCID results.

VOCs = Volatile Organic Compounds; soil samples will be collected using the 5035 methodology.

PCBs = Polychlorinated Biphenyls

SVOCs = Semivolatile Organic Compounds

cPAHs = Carcinogenic Polycyclic Aromatic Hydrocarbons

BGS = Below Ground Surface

(a) These three soil samples will be collected from the westernmost direct-push boring in the area of monitoring well I-104.

(b) These soil samples will be collected from direct-push borings where water samples are planned.

See Table 2 for specific analytical methods.

6 direct-push borings to 
approximately 2 ft below the top 

of the water table; maximum 
depth is exptected to be 
approximately 16 ft BGS

Northern property boundary (limit of previous 
soil stabilization project)

5 direct-push borings to 
approximately 2 ft below the top 

of the water table; maximum 
depth is exptected to be 
approximately 16 ft BGS

4 direct-push borings to 
approximately 2 ft below the top 

of the water table; maximum 
depth is exptected to be 
approximately 16 ft BGS

North of Former Slip 5 (potential former 
location of Mineralized Cell Wood Preserving)

Existing monitoring well I-104 (hot spot 
arsenic investigation)

Soil / Groundwater

Soil / Groundwater

Soil / Groundwater
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TABLE 2
ANALYTICAL METHODS

BOEING ISAACSON PROPERTY
TUKWILA, WASHINGTON

Page 1 of 1

Analysis Medium Analytical Method

Metals Soil 6010/7471

Metals Water 200.8/6010B/7470A

VOCs Soil 8260

VOCs Water 8260

TPH Soil NWTPH-HCID

TPH Water NWTPH-HCID

PCBs Soil 8082

PCBs Water 8082

SVOCs Soil 8270

SVOCs Water 8270

cPAHs Water 8270-SIM

Notes:

Metals include arsenic, cadmium, chromium, copper, lead, mercury, and zinc.

VOCs = Volatile Organic Compounds

TPH = Total Petroleum Hydrocarbons.  Initial analysis by the hydrocarbon identification (HCID) method.  

          Follow-up quantification for gasoline, diesel, or oil will be conducted, as appropriate, based on the HCID results.

PCBs = Polychlorinated Biphenyls

SVOCs = Semivolatile Organic Compounds

cPAHs = Carcinogenic Polycyclic Aromatic Hydrocarbons

 01/23/09  \\Edmdata\projects\025\173\090\FileRm\R\Phase II Work Plan\Isaacson Phase II WP_tbs.xls  Table 2 Landau Associates
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WORK LOCATION PERSONNEL PROTECTION 

AND SAFETY EVALUATION FORM 
 

Attach Pertinent Documents/Data 
Fill in Blanks As Appropriate 

 

Job No.:  025173.090   

Prepared by: Kathryn Hartley      Reviewed by: Christine Kimmel 

Date: January 13, 2009      Date: January 16, 2009 

 

 

 1. Project Name: Phase II ESA, Boeing Isaacson Property 

 2. Location: East Marginal Way South, Tukwila, Washington 

 3. Anticipated Activities: Soil and groundwater sampling from 15 direct-push soil borings and 
groundwater sampling from 7 existing monitoring wells. 
 

 4. Size: The site is approximately 9.84 acres. 

 5. Surrounding Population: Industrial 

 6. Buildings/Homes/Industry: Vacant asphalt capped land 

 7. Topography: Generally flat with a slight slope toward the west 

 8. Anticipated Weather: Mild; chance of rain 

 9. Unusual Features: None known 

 10. Site History: A meander of the Duwamish River was formerly located on the project site.  
The river was channelized in the late 1800s and early 1900s, which placed the 
river in its current location to the west of the site.  Slip 5 of the Duwamish 
River remained on the site following the channelization until it was filled 
beginning in the 1930s.  The site was developed with a steel melting, forging, 
and fabricating facility in the 1950s.  The facility operated until the early 1980s 
when the property was purchased by Boeing.  Boeing used the existing 
structures for storage for a short period of time before demolishing all structures 
in approximately 1990.  A mound was created on the site as part of remedial 
actions to address arsenic-impacted soil at the site.  Soil within the mound 
contained elevated levels of arsenic and was treated in 1991 using a 
stabilization process that reduced the leachability of the arsenic.  The stabilized 
soil mound was removed from the subject property in 2008.  The subject 
property is currently undeveloped and is paved. 
 

A.  WORK LOCATION DESCRIPTION 
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 1. Background Review:   Complete         Partial 

  If partial, why?  

 2. Hazardous Level:   B         C         D         Unknown 

Justification: Precaution. 

3. Types of Hazards:  (Attach additional sheets as necessary) 

  A.   Chemical          Inhalation         Explosive 

     Biological         Ingestion          O2 Def.         Skin Contact 

Describe: Exposure to chemical hazards from arsenic.  Nitrile gloves will be worn. 
Respirators will be kept on site and will be worn if necessary (as described below). 
 

  B.   Physical         Cold Stress       Noise       Heat Stress       Other 

Describe:  Eye contact with drill rig operators or other signaling methods will be used near 
operating equipment.  Reflective vests will be worn. 
 

  C.   Radiation  

Describe:        

 4. Nature of Hazards: 

  Air Describe:  Exposure to metals, volatile organic compounds (VOCs), and 
petroleum hydrocarbons is possible.  Breathing zone vapors will be 
analyzed with a photoionization detector (PID). 

 
  Soil Describe:  Exposure to metals, polychlorinated biphenyls (PCBs), VOCs, 

and petroleum hydrocarbons in the soil is possible.  Nitrile gloves will be 
worn when handling soil and equipment.  Conduct screening with PID 
and visual indication for impacted soil conditions. 

 
  Surface Water Describe: N/A 

  Groundwater Describe: Exposure to metals, VOCs, and petroleum hydrocarbons in the 
groundwater is possible.  Nitrile gloves will be worn while sampling 
groundwater and handling equipment.  Safety glasses will be worn 
during sampling in the event of splashing. 

 
  Other Describe:   

B.  HAZARD DESCRIPTION 
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5. Chemical Contaminants of Concern       N/A     

Contaminant 
PEL 

 
I.D.L.H. 

 
Source/Quantity 
Characteristics Route of Exposure 

Symptoms of Acute 
Exposure 

Instruments 
Used to 
Monitor 

Contaminant 

Benzene 
 
 

1 ppm 5 ppm Soil and groundwater at 
unknown concentrations 

Inhalation, ingestion, 
absorption, and skin or 
eye contact. 

Irritated eyes, skin, nose, 
and respiratory system; 
giddiness; headache; 
nausea; staggered gait; 
dermatitis; fatigue; 
anorexia; lassitude; bone 
marrow depressant 
(carcinogenic) 
 

PID meter 
 

Toluene 100 ppm 150 ppm Soil and groundwater at 
unknown concentrations 

Inhalation, ingestion, 
percutaneous absorption, 
and skin & eye contact. 

Headache, dizziness, 
drowsiness, coordination 
problems, and coma 
 

PID meter 

Xylene 100 ppm 150 ppm Soil and groundwater at 
unknown concentrations 

Inhalation, ingestion, 
percutaneous absorption, 
and skin & eye contact. 

Nervous system 
depression, liver and 
kidney damage 
 

PID meter 

Ethylbenzene 100 ppm 125 ppm Soil and groundwater at 
unknown concentrations 

Inhalation, ingestion, 
percutaneous absorption, 
and skin & eye contact. 

Nervous system 
depression, headaches, 
dizziness, nausea, 
convulsions, and coma 
 

PID meter 

Gasoline 300 ppm 500 ppm Soil and groundwater at 
unknown concentrations 

Inhalation, skin 
absorption, ingestion, 
skin and/or eye contact 

Irritation eyes, skin, 
mucous membrane; 
dermatitis; headache; 
lassitude; blurred vision; 
dizziness; slurred 
speech; confusion; 
convulsions; chemical 
pneumonitis (aspiration 
liquid); possible liver, 
kidney damage; 
(potential occupational 
carcinogen) 

PID meter 
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Contaminant 
PEL 

 
I.D.L.H. 

 
Source/Quantity 
Characteristics Route of Exposure 

Symptoms of Acute 
Exposure 

Instruments 
Used to 
Monitor 

Contaminant 
Copper 1 mg/m3 100 

mg/m3 
Soil and groundwater at 
unknown concentrations 

Inhalation, skin or eye 
contact, ingestion 

Irritated eyes, 
respiratory system; 
cough dysprea; 
wheezing 
 

Visual (Dust) 

Arsenic 
 

0.5 
mg/m3 
 
 

5.0 
mg/m3 
 

Present at moderate/high 
levels area-wide in soil. 
TCLP for stockpiled soil 
less than 5 mg/L. 
 

Inhalation, eye contact, 
dermal contact 

Skin and mucous 
membrane irritation; 
respiration irritation 
(potential occupational 
carcinogen) 
 

Visual (Dust) 

Mercury 0.05 
mg/m3 
 

10 
mg/m3 
 

Present Inhalation eye contact, 
dermal contact 

Irritated eyes, skin; 
cough; chest pains 

Visual (Dust) 

Lead 0.05 
mg/m3 
 

100 
mg/m3 
 

Present Inhalation, ingestion, 
dermal contact 

Weakness, lassitude, 
facial pallor, kidney 
disease 
 

Visual (Dust) 

PCBs 0.001 
mg/m3 

5 mg/m3 Compressor oil, soil, 
and groundwater at 
unknown concentrations 

Inhalation, skin 
absorption, ingestion, 
skin and/or eye contact 

Irritated eyes; chloracne; 
liver damage; 
reproductive effects 

Visual 

 
 
 
Notes:  
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6.  Physical Hazards of Concern       N/A 

Hazard  Location 
Procedures Used to  
Monitor Hazard 

Moving parts of drill rig, falling 
and flying objects 

 Near drill rig Alert observation of surroundings; minimize time spent near drill rig; 
no loose clothing; use of safety glasses, hard hat, and steel-toed 
boots. 
 

Vehicles and heavy equipment 
used at the site 

 Any area Alert observation of surroundings, use of brightly colored safety 
vest.  Make eye contact with operator prior to entering work zone. 
 

Slips, trips, and falls  Any area Alert observation of surroundings.  Clean housekeeping work 
practices. 
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7. Work Location Instrument Readings      N/A 
 

Location:          

Percent O2:       Percent LEL:        

Radioactivity:       PID:         

FID:       Other:       

Other:         Other:       

Other:         Other:       

 

Location:          

Percent O2:       Percent LEL:        

Radioactivity:       PID:         

FID:       Other:       

Other:         Other:       

Other:         Other:       

 

Location:          

Percent O2:       Percent LEL:        

Radioactivity:       PID:         

FID:       Other:       

Other:         Other:       

Other:         Other:       

 
Location:          

Percent O2:       Percent LEL:        

Radioactivity:       PID:         

FID:       Other:       

Other:         Other:       

Other:         Other:       

 
 
8. Hazards Expected In Preparation For Work Assignment       N/A 
 

Describe:        
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1. Level of Protection 

   A            B            C            D 

Location/Activity:   Soil and groundwater sample collection 
 
 

   A            B            C            D 

Location/Activity.  If action levels are met or exceeded 

 
2. Protective Equipment (specify probable quantity required) 

 Respirator      N/A Clothing      N/A 

   SCBA, Airline   Fully Encapsulating Suit 

   Full-Face Respirator   Chemically Resistant Splash Suit 

   Half-Face Respirator (Particulate cart.  
        organic vapor) (Only if upgrade to 

Level C per Attachment A) 

  Apron, Specify:        

   Escape mask   Tyvek Coverall (Only if upgrade to Level C) 

   None   Saranex Coverall 

   Other:         Coverall, Specify 

   Other: Ear plugs   Other:        

 
 Head & Eye     N/A 

 
Hand Protection     N/A 

   Hard Hat   Undergloves; Type:  nitrile 

   Goggles   Gloves; Type:        

   Face Shield   Overgloves; Type:        

   Safety Eyeglasses   None 

   Other:          Other:        

  

 Foot Protection     N/A  

   Neoprene Safety Boots with Steel Toe/Shank 

   Disposable Overboots  

   Other: Steel-toed boots  

  

C.  PERSONAL PROTECTIVE EQUIPMENT 
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3. Monitoring Equipment     N/A  

   CGI   PID 

   O2 Meter   FID 

   Rad Survey    

   Detector Tubes (optional)  

 Type:        

 

  

   Required   Not Required 

Personnel should decontaminate by washing with soap and water prior to eating and departing from the 
site.  Disposable PPE will be discarded as solid waste. 
 
       EQUIPMENT DECONTAMINATION  

   Required   Not Required 

 If required, describe: 
 
All sampling equipment will be decontaminated using wet decontamination procedures: 
 

 Wash and scrub equipment with Alconox/tap water solution. 

 Rinse with tap water. 

 Rinse with de-ionized water. 

 Repeat entire procedure or any parts of the procedure as necessary. 

Down-the-hole equipment will be decontaminated using a hot-water, high-pressure steam cleaner. 
 
In addition to the wet decontamination procedures, other measures will be taken to prevent cross-
contamination.  These measures include changing out disposable gloves between each sampling 
location, using fresh paper towels at each sample location, and maintaining a clean work area. 
 
 

D.  PERSONAL DECONTAMINATION 
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 Name Work Location Title/Task 
Medical 
Current 

Fit Test 
Current 

1. Kris Hendrickson Project Manager    

2. Kathryn Hartley Project Scientist/Task Manager   

3. Christine Kimmel Health and Safety Officer   

4. Elizabeth Poole  Senior Staff Scientist/Field 
Personnel 

  

5.     

6.     

7.     

8.     

9.     

10.     

Site Safety Coordinator: Elizabeth Poole 

E.  PERSONNEL 
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Task No. Description Preliminary Schedule 

1 Soil and groundwater sampling  February 2009 

   

                  

                  

                  

                  

                  

                  

                  

                  

 

F.  ACTIVITIES COVERED UNDER THIS PLAN 
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    N/A 

 Name and Address of Subcontractor: Cascade Drilling 
P.O. Box 1184 
Woodinville, WA 98072 
(425) 485-8908 

EVALUATION CRITERIA 

Item Adequate Inadequate Comments 

Medical Surveillance Program         

Personal Protective Equipment Availability         

Onsite Monitoring Equipment Availability         

Safe Working Procedures Specification         

Training Protocols         

Ancillary Support Procedures (if any)         

Emergency Procedures         

Evacuation Procedures Contingency Plan         

Decontamination Procedures Equipment         

Decontamination Procedures Personnel         

GENERAL HEALTH AND SAFETY PROGRAM EVALUATION:      Adequate          Inadequate 

Additional Comments: Review based on previous experience with contractor, review of contractor health and safety plan, and terms of Basic 
Agreement with Landau Associates 

Evaluation Conducted By:   Christine Kimmel Date: October 24, 2008 

G.  SUBCONTRACTOR’S HEALTH AND SAFETY PROGRAM EVALUATION    
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Hospital: Harborview Medical Center 
 325 Ninth Avenue Seattle, WA 
Telephone: (206) 744-3000 
 
Boeing Onsite Clinic and Medical Technicians: 
(206) 655-2222 (Emergency Dispatch) 
2-2222 from a plant phone 
 
Have site name (Isaacson Site), building number, column number, and door number available. 
 
 
 
Directions: 

Maneuvers Distance  

 1: Start out going SOUTHEAST on E MARGINAL WAY S toward S 96TH PL. 0.7 miles  

 

2: Turn SLIGHT RIGHT. <0.1 miles  

 

3: Turn LEFT onto S BOEING ACCESS RD. 0.4 miles  

 

4: Merge onto I-5 N toward SEATTLE. 6.4 miles  

 

5: Take the DEARBORN ST. / JAMES ST. exit- EXIT 164A- toward MADISON ST. 1.0 miles  

 

6: Take the JAMES ST exit. 0.2 miles  

 

7: Turn RIGHT onto JAMES ST. 0.1 miles  

 

8: Turn RIGHT onto 9TH AVE. 0.1 miles  

 9: End at 325 9th Ave 
Seattle, WA 98104-2420, US  

 

Total Est. Time: 13 minutes     Total Est. Distance: 9.34 miles  
 
 
Emergency Transportation Systems (Fire, Police, Ambulance) – 911 
 
Emergency Routes – Map (Attachment B) 
 

EMERGENCY FACILITIES AND NUMBERS  
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Emergency Contacts: 
 

 Mobile Office 

Kathryn Hartley (425) 248-7520 425-778-0907 

Chris Kimmel (206) 786-3801 425-778-0907 

 
In the event of an emergency, do the following: 
 
1. Call for help as soon as possible.  Call Boeing Emergency Dispatch (206-655-2222) then call 

911.  Give the following information: 
 WHERE the emergency is – use cross streets or landmarks 
 PHONE NUMBER you are calling from 
 WHAT HAPPENED – type of injury 
 WHAT is being done for the victim(s) 
 YOU HANG UP LAST – let the person you called hang up first. 

 
2. If the victim can be moved, paramedics will transport to the hospital.  If the injury or exposure is 

not life threatening, decontaminate the individual first.  If decontamination is not feasible, wrap 
the individual in a blanket or sheet of plastic prior to transport. 
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ATTACHMENT A 
 

ACTION LEVELS FOR RESPIRATORY PROTECTION 
 

Monitoring Parameter Reading Level of Protection 

VOCs >10 ppm and <20 ppm Upgrade to level C half-face 
respirator 

VOCs >20 ppm and <100 ppm Upgrade to level C, temporarily 
shutdown operations until 
ambient conditions reduce 
 

VOCs >100 ppm Stop work, contact H&S 
Manager 
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ATTACHMENT B 
MAP TO HOSPITAL 
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APPENDIX B

Soil Boring Logs
 



B-1

Recovery Depth Interval

GRAPHIC
SYMBOL

Clayey gravel; gravel/sand/clay mixture(s)

a
b
c
d
e
f
g
h
i
1
2
3
4
5 Approximate water level at time other than ATD

Approximate water level at time of drilling (ATD)

USCS
LETTER

SYMBOL(1)

Asphalt concrete pavement or Portland cement pavement

TYPICAL
DESCRIPTIONS (2)(3)

Sample Identification Number

Sample Depth Interval

GC
SW

DescriptionCode
SAMPLER TYPE

Code

Groundwater

PP = 1.0
TV = 0.5

PID = 100
W = 10
D = 120

-200 = 60
GS
AL
GT
CA

Boeing Isaacson Property
Tukwila, Washington

SAMPLE NUMBER & INTERVAL

1

Drilling and Sampling Key
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an
 5

0%
 o

f m
at

er
ia

l i
s

la
rg

er
 th

an
 N

o.
 2

00
 s

ie
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 s
iz

e)

Peat; humus; swamp soil with high organic content

SILT AND CLAY

(Liquid limit less than 50)

Rock (See Rock Classification)

DB

RK

SILT AND CLAY

(Liquid limit greater than 50)

HIGHLY ORGANIC SOIL

GRAPHIC
SYMBOL

SAND WITH FINES

Construction debris, garbage

3.25-inch O.D., 2.42-inch I.D. Split Spoon
2.00-inch O.D., 1.50-inch I.D. Split Spoon
Shelby Tube
Grab Sample
Single-Tube Core Barrel
Double-Tube Core Barrel
2.50-inch O.D., 2.00-inch I.D. WSDOT
3.00-inch O.D., 2.375-inch I.D. Mod. California
Other - See text if applicable
300-lb Hammer, 30-inch Drop
140-lb Hammer, 30-inch Drop
Pushed
Vibrocore (Rotosonic/Geoprobe)
Other - See text if applicable

(More than 50% of
coarse fraction retained

on No. 4 sieve)

C
O

A
R

S
E

-G
R

A
IN

E
D

 S
O

IL

SAND AND
SANDY SOIL

(More than 50% of
coarse fraction passed
through No. 4 sieve)

(Little or no fines)

GRAVEL WITH FINES
(Appreciable amount of

fines)

GRAVEL AND
GRAVELLY SOIL

(Appreciable amount of
fines)

Primary Constituent:
Secondary Constituents:

Additional Constituents:

3/
31

/0
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\0

25
17

3.
09

0.
G

P
J 

 S
O

IL
 C

LA
S

S
 S

H
E

E
T

Figure
Soil Classification System and Key

50% - "GRAVEL," "SAND," "SILT," "CLAY," etc.
50% - "very gravelly," "very sandy," "very silty," etc.
30% - "gravelly," "sandy," "silty," etc.
15% - "with gravel," "with sand," "with silt," etc.
5% - "with trace gravel," "with trace sand," "with trace silt," etc., or not noted.

4.  Soil density or consistency descriptions are based on judgement using a combination of sampler penetration blow counts, drilling or excavating
conditions, field tests, and laboratory tests, as appropriate.

Wood, lumber, wood chips

Notes:

Poorly graded sand; gravelly sand; little or no fines

> 
_ 
_ 
_ 
_ 

> 30% and <
> 15% and <
>   5% and <

<

WD

LETTER
SYMBOL TYPICAL DESCRIPTIONSOTHER MATERIALS

DEBRIS

WOOD

ROCK

PAVEMENT

1.  USCS letter symbols correspond to symbols used by the Unified Soil Classification System and ASTM classification methods. Dual letter symbols
(e.g., SP-SM for sand or gravel) indicate soil with an estimated 5-15% fines. Multiple letter symbols (e.g., ML/CL) indicate borderline or multiple soil
classifications.

2.  Soil descriptions are based on the general approach presented in the Standard Practice for Description and Identification of Soils (Visual-Manual
Procedure), outlined in ASTM D 2488. Where laboratory index testing has been conducted, soil classifications are based on the Standard Test
Method for Classification of Soils for Engineering Purposes, as outlined in ASTM D 2487.

3.  Soil description terminology is based on visual estimates (in the absence of laboratory test data) of the percentages of each soil type and is defined
as follows:

AC or PC

CLEAN GRAVEL

ML
CL
OL
MH

Well-graded gravel; gravel/sand mixture(s); little or no fines

CH
OH
PT

Field and Lab Test Data

CLEAN SAND

Soil Classification System
FI

N
E

-G
R

A
IN

E
D

 S
O

IL

Inorganic silt; micaceous or diatomaceous fine sand

Well-graded sand; gravelly sand; little or no fines

Poorly graded gravel; gravel/sand mixture(s); little or no fines

GW
GP
GM

Portion of Sample Retained
for Archive or Analysis

Description
Pocket Penetrometer, tsf
Torvane, tsf
Photoionization Detector VOC screening, ppm
Moisture Content, %
Dry Density, pcf
Material smaller than No. 200 sieve, %
Grain Size - See separate figure for data
Atterberg Limits - See separate figure for data
Other Geotechnical Testing
Chemical Analysis

MAJOR
DIVISIONS

SC

Inorganic clay of high plasticity; fat clay

Organic silt; organic, silty clay of low plasticity

Inorganic clay of low to medium plasticity; gravelly clay; sandy
clay; silty clay; lean clay

Inorganic silt and very fine sand; rock flour; silty or clayey fine
sand or clayey silt with slight plasticity

Clayey sand; sand/clay mixture(s)

Silty sand; sand/silt mixture(s)

Silty gravel; gravel/sand/silt mixture(s)
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(Little or no fines) SP
SM

Organic clay of medium to high plasticity; organic silt



CA

1.0

0.9

0.8

Boring Completed 02/02/09
Total Depth of Boring = 15.0 ft.

CA

Concrete

ATD

-Crushed rock layer 0.25 ft thick

Log of Boring IDP-1/IDP-1A

-Crushed rock layer 0.5 ft thick

Gray, fine to medium SAND with silt
(medium dense, wet) (no odor, no sheen)
[Native]

d3

CA

d3

Brown, silty fine to medium SAND (medium
dense, moist) (no odor, no sheen)

AC

SP

SM

SP/
SM

d3
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al

Cascade Drilling Inc.

IDP-1/IDP-1A

P
ID
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)

Brown, fine to medium SAND with trace silt
and gravel (medium dense, damp) (no odor,
no sheen) [Fill]

GROUNDWATER

S
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er

 T
yp

e

Notes:

SOIL PROFILE
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l

Drilling Method:

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

CA

0.8

0.8

0.8

Boring Completed 02/02/09
Total Depth of Boring = 15.0 ft.

ATD

Asphalt

Log of Boring IDP-2

Brown, fine to coarse SAND with some silt
and fine gravel (medium dense, damp) (no
odor, no sheen) [Fill]

-Lens of crushed rock and slag material

Brown mottled silty fine SAND (medium
dense, moist) (no order, no sheen) [Native]

Gray, fine to medium SAND with some silt
(medium dense, moist to wet) (no odor, no
sheen)

d3

d3

CA

AC

GW

SP

SM

SP

Crushed gravel material
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Cascade Drilling Inc.

Drilling Method:

SAMPLE DATA GROUNDWATER
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Notes:

SOIL PROFILE

Drilled By:

IDP-2

1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0.7

0.8

0.8

Boring Completed 02/02/09
Total Depth of Boring = 15.0 ft.

CA

Asphalt

ATD

Brown mottled, silty, fine to medium SAND
(medium dense, damp to moist) (no odor,
no sheen) [Fill]

Log of Boring IDP-3

-Sandy layer 0.5 ft thick

- Wood debris at 7 and 9 ft

-Coarse gravel lens

-Becomes brown mottled

Gray, fine to medium SAND with silt
(medium dense, wet) (no odor, no sheen)
[Native]

d3

d3

CA

Gray to dark gray, sandy, SILT (medium
dense, moist to wet) (organic odor, no
sheen) [Fill]

AC
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SM

ML

SP/
SM

d3
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IDP-3

Brown, gravelly, fine to coarse SAND
(medium dense, damp) (no odor, no sheen)
[Fill]
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SAMPLE DATA GROUNDWATER
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Notes:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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CA

0.7

0.7

0.7

Boring Completed 02/02/09
Total Depth of Boring = 15.0 ft.

CA

Asphalt

ATD

Brown, gravelly, fine to coarse SAND
(medium dense, damp) (no odor, no sheen)
[Fill]

Log of Boring IDP-4

Brown mottled, silty, fine to medium SAND
(medium dense, moist) (no odor, no sheen)
[Native]
-Becomes gray at 5 ft

-Wood debris at 7 and 9 ft

-Sandy layer at 10 ft

Gray, fine to medium SAND with trace silt
(medium dense, wet) (no odor, no sheen)

d3

d3

CA

-Layer of crushed rock at 3 ft
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Crushed gravel material
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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CA

0.7

0.7

0.7

Boring Completed 02/02/09
Total Depth of Boring = 15.0 ft.

CA

Asphalt

ATD

-Lens of crushed rock at 3 ft

Log of Boring IDP-5

Gray, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)
[Native]
-Brown mottled, silty, fine to medium SAND
(medium dense, damp) (no odor, no sheen)

d3

CA

d3

-Lens of crushed rock at 5 ft

AC
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Cascade Drilling Inc.
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Brown, gravelly, fine to medium SAND
(medium dense, damp) (no odor, no sheen)
[Fill]

GROUNDWATER

S
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er

 T
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e

Notes:

SOIL PROFILE
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l

Drilling Method:

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

CA

0.2

0.7

0.7

0.7

Boring Completed 02/02/09
Total Depth of Boring = 15.0 ft.

ATD

Log of Boring IDP-6/IDP-6A

Crushed gravel material

Gray, gravelly, fine to coarse SAND with
trace silt (medium dense, damp) (no odor,
no sheen) [Fill]
-Crushed rock layer at 1.5 ft
-Crushed rock lens at 2.5 ft

Brown mottled, silty, fine to medium SAND
(medium dense, damp to wet) (no odor, no
sheen) [Native]

- Increase in sand content
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d3

CA

AC

GW

SP

SM

Asphalt
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IDP-6/IDP-6A

Drilling Method:
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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CA 0.0

0.0

0.0

0.1

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Asphalt

Brown, fine to coarse SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) [Fill]

-Crushed rock at 2 ft

ATD

Gray, silty, fine to medium SAND (medium
dense, moist) (no odor, no sheen)

Log of Boring IDP-7

Gray, SILT (soft, moist) (no odor, no sheen)

Gray, clayey, SILT with sand (soft, wet) (no
odor, no sheen)
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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-Layer of crushed rock at 2 ft

0.0

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Brown, fine to coarse SAND with silt and
gravel (medium dense, damp) (no odor, no
sheen) [Fill]

CA
-Increase in silt content

Gray, silty, fine to medium SAND (medium
dense, moist) (no odor, no sheen) [Native]

-Silt layer at 6 ft

-Organic matter at 7 ft

- Sand layer at 7.5 ft

ATD

Gray, fine to medium SAND with silt
(medium dense, wet) (no odor, no sheen)
[Native]

Log of Boring IDP-8
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-Increase in silt with depth
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0.1

0.1

0.3

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Aphalt

Brown, fine to coarse SAND with gravel and
trace silt (medium dense, damp) (no odor,
no sheen) [Fill]

-Crushed rock at 2 ft

-Decrease in gravel content, increase in silt
and fine sand

Brown, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)

ATD

Log of Boring IDP-9
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Brown mottled, silty, fine SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Brown, fine to coarse SAND with gravel and
trace silt (medium dense, damp) (no odor,
no sheen) [Fill]

0.2

0.3

0.3

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Asphalt

-Decrease in gravel

-Crushed rock layer at 8.5 ft

-Decrease in silt content

Brown mottled, silty, fine to medium SAND
(medium dense, wet) (no odor, no sheen)
[Native]

-Becomes gray

ATD

Log of Boring IDP-10
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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ATD

Asphalt

Crushed gravel material

Brown, fine to medium SAND with trace silt
(medium dense, damp) (no odor, no sheen)
[Fill]

-Increase in silt and moisture content

-Decrease in silt content

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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0.4

0.5

0.6

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Asphalt

Crushed gravel material

Brown, fine to medium SAND with silt
(medium dense, damp to wet) (no odor, no
sheen) [Fill]

-Crushed rock lens at 6 ft

-Crushed rock lens at 8 ft

ATD
Brown mottled, silty, fine to medium SAND
(medium dense, wet) (no odor, no sheen)
[Native]

Log of Boring IDP-12
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-Crushed rock lens at 12 ft
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.

B-13
Figure

25
17

3.
09

  3
/3

1/
09

  \
\E

D
M

D
A

TA
\G

IN
T\

G
IN

T7
\P

R
O

JE
C

TS
\0

25
17

3.
09

0.
G

P
J 

 S
O

IL
 B

O
R

IN
G

 L
O

G

Boeing Isaacson Property
Tukwila, Washington

D
ep

th
 (f

t)

0

2

4

6

8

10

12

14

16

18

20

Cascade Drilling Inc.

25
17

3.
09

  3
/3

1/
09

  \
\E

D
M

D
A

TA
\G

IN
T\

G
IN

T7
\P

R
O

JE
C

TS
\0

25
17

3.
09

0.
G

P
J 

 S
O

IL
 B

O
R

IN
G

 L
O

G

U
S

C
S

 S
ym

bo
l

Drilled By:

Ground Elevation (ft):

GeoprobeTM

W
at

er
 L

ev
el

B
lo

w
s/

Fo
ot



0.5

0.6

0.5

0.4

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Asphalt

Crushed gravel material

Asphalt
Brown, gravelly, fine to coarse SAND
(medium dense, moist) (no odor, no sheen)
[Fill]

ATD

Gray mottled, silty, fine to medium SAND
(medium dense, damp) (no odor, no sheen)
[Native]

Log of Boring IDP-13

Gray, fine to medium SAND with silt
(medium dense, wet) (no odor, no sheen)
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-Increase in silt content at 11 ft
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Asphalt

0.2

0.4

0.5

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

Crushed gravel material

Gray, fine to medium SAND with silt
(medium dense, damp to moist) (no odor,
no sheen) [Fill]

Gray, silty, fine to medium SAND (medium
dense, moist to wet) (no odor, no sheen)
[Native]

-Organic matter at 5.5 ft

-Wood debris at 8 ft

ATD

-Silt layer at 11 ft

Log of Boring IDP-14

d3

d3

d3

0.2

CA

AC

GW

SP/
SM

SM

-Increase in sand content

d3

S
am

pl
e 

N
um

be
r

&
 In

te
rv

al

-Increase in silt content at 9 ft
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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Asphalt

0.4

0.5

0.5

Boring Completed 02/03/09
Total Depth of Boring = 16.0 ft.

CA

Brown, gravelly, fine to coarse SAND with
trace silt (medium dense, damp) (no odor,
no sheen) [Fill]

-Crushed rock at 3 ft

Gray, fine to medium SAND with silt
(medium dense, damp) (no odor, no sheen)
[Native]

-Becomes dark gray with increased silt
content at 5.5 ft

-Wood debris at 7 ft

-Becomes light gray with increased silt
content at 9 ft

ATD

Log of Boring IDP-15
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1.  Stratigraphic contacts are based on field interpretations and are approximate.
2.  Reference to the text of this report is necessary for a proper understanding of subsurface conditions.
3.  Refer to "Soil Classification System and Key" figure for explanation of graphics and symbols.
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APPENDIX C

Laboratory Analytical Reports (on CD-ROM)
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