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1.0 INTRODUCTION AND PURPOSE 

This Remedial Investigation (RI) Work Plan (Work Plan) describes proposed environmental drilling and 
sampling to address data gaps and complete characterization for the C-1 Building and C-1 Hangar 
Properties and surrounding area (Site) to support development of a RI, Feasibility Study (FS) and Cleanup 
Action Plan (CAP) for the Site. The two properties are located at 3220 100th Street SW in 
Everett, Washington and are approximately 2.35-acres in size (Figure 1). The C-1 Building Property is 
developed with an approximately 25,000-square-foot building and an adjacent 12,000-square-foot exterior 
storage yard, and the C-1 Hangar Property is developed with an approximately 53,000 square-foot airplane 
hangar.  

The Site has been the subject of several environmental investigations since at least 1998. These 
investigations include a Phase II Environmental Site Assessment (ESA) (AGI 1998), a Soil Investigation (URS 
2001) and a combined Phase I and II ESA (HWA 2018). Recently, GeoEngineers completed a vapor intrusion 
(VI) evaluation in November and December 2020 (GEI 2021a), a Phase II Environmental Site Assessment 
in March 2021 (GEI 2021b), and a supplemental soil and groundwater investigation in April 2022 (detailed 
in this Work Plan). The results of the 2018 Phase I and II ESAs and the more recent investigations are 
summarized in Sections 2.1 through 2.4 below.  

The purpose of this Work Plan is to identify the RI data gaps remaining to complete the Site characterization 
and present the soil and groundwater investigation and sampling plan to address the identified data gaps. 
The comprehensive results of the Site characterization will be included the RI Report. The Snohomish 
County Airport plans to complete an RI, FS, and ultimately a CAP for the Site consistent with Washington 
State Department of Ecology (Ecology) Model Toxics Control Act (MTCA) requirements (Washington 
Administrative Code [WAC] 173-340).  

Paine Field is the recipient of an Integrated Planning Grant (IPG) from Ecology and this scope of services 
for the RI planning and implementation will be completed under the IPG. The RI scope of services is based 
on discussions with Andrew Rardin of Paine Field, our prior work at the Site from 2020 through 2022, prior 
work completed at the Site by others, and our experience with the investigation and cleanup of other airport 
and industrial facilities under the Ecology MTCA and its implementing regulations.  

Objectives for the investigation generally include the following to complete the Site characterization:  

■ Document the extent of the contaminants of concern (COCs) detected in soil and groundwater during 
the March 2021 Phase II ESA and the April 2022 Supplemental Investigation at concentrations greater 
than the MTCA cleanup levels. For the purposes of this RI, the MTCA Method A cleanup levels are being 
used as preliminary cleanup levels to assess and document the nature and extent of the COCs, and the 
need for remedial action, until Site cleanup levels are established.  

■ Evaluate the potential for VI into the C-1 Building in accordance with the Ecology “Guidance for 
Evaluating Vapor Intrusion in Washington State: Investigation and Remedial Action,” updated 
March 2022 (Ecology 2022a).  

■ Assess and document groundwater quality, connectivity, and flow direction by installing permanent 
monitoring wells at the Site.  

■ Support the development of a conceptual site model (CSM) for the Site that will be used to evaluate 
the need for and scope of a cleanup action, as warranted.  
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2.0 PROPERTY HISTORY AND PREVIOUS INVESTIGATION SUMMARY 

The C-1 Building was developed in 1956 by Alaska Airlines and used for aircraft engine repair and overhaul. 
The building was sold to a parent company of Precision Engines in 1962 and continued to be used for 
aircraft engine repair and overhaul and the manufacture of fuel injection systems by Precision Engines and 
sister company Precision Airmotive (HWA 2018). The C-1 Building Property is approximately 0.85-acres and 
consists of one approximately 25,000 square-foot building and an adjacent 12,000-square-foot exterior 
storage yard. The C-1 Building was occupied by Precision Engines from 1997 until 2020. The building is 
currently vacant. The C-1 Building Property is listed by Ecology as the Precision Engines LLC site (Cleanup 
Site ID: 3526; Facility/Site ID: 84613634) with status listed as “cleanup started.”  

The C-1 Hangar is located adjacent to the C-1 Building and is approximately 1.5-acres developed with an 
approximately 53,000-square-foot aircraft hangar and the adjacent covered outdoor space referred to as 
the Hangar Annex. The C-1 Hangar was last leased to Aviation Technical Services, Inc. (ATS) starting on 
April 1, 1999. The Hangar Annex was constructed and added to the lease in September 2011, and both 
leases were terminated on December 31, 2020. During the lease, the space was used for airplane storage, 
general workshop, and office space. The C-1 Hangar is currently leased to Alaska Airlines for aircraft 
maintenance activities and is not listed in Ecology’s contaminated sites database. 

A summary of relevant environmental investigations completed at the C-1 Building and the adjacent C-1 
Hangar is included in the next sections.  

2.1. 1986 Preliminary Site Assessment 

A site assessment was completed in July 1986 by EPA Region 10 Technical Assistance Team (TAT) in 
response to a reported complaint related to improper handling and disposal of chemicals by Tramco, Inc., 
the tenant of the C-1 Hangar (Weston 1986). The assessment discovered that Ecology had responded to 
reports of an oil spill at the property and had previously observed Tramco employees dumping solvent and 
paint wastes into the storm sewer systems. A representative of Tramco, Inc. stated to TAT personnel that 
employees had previously disposed used solvent waste into a drainage ditch and adjacent storm drains at 
the Tramco (C-1) Hangar prior to the investigation, but that this method of disposal was no longer employed, 
and that the current practices included placing all wastes into drums for off-site disposal.  

Four sediment and three water samples were collected from storm drain catch basins located southeast of 
the Tramco (C-1) Hangar (see Figure 2) and submitted for chemical analysis for toluene, methylene chloride, 
benzene, tetrachloroethylene/perchloroethylene (PCE), trichloroethylene (TCE) and metals. Toluene and 
methyl ethyl ketone and elevated concentrations of metals (antimony, cadmium, chromium, copper, lead, 
mercury, selenium, silver, thallium, tin and zinc) were detected in the water and sediment sample collected 
from the storm line servicing the Tramco (C-1) Hangar. Detected concentrations of lead in sediment 
samples collected from the stormwater catch basins were reportedly between 4 and 60 times higher than 
published background soil concentrations. One catch basin was observed to receive effluent discharge 
from a pipe leading toward the C-1 Building (see Figure 2), which was occupied by Precision Airmotive 
Corporation. The effluent was observed to be milky white/green in appearance and a sample of the effluent 
from this pipe was found to contain TCE, toluene, methyl ethyl ketone, methylene chloride and benzene. 
Based on the findings of the investigation, the TAT team recommended routine inspections of the 
stormwater drainage system and mitigative actions based on the completion of a thorough downstream 
storm sewer sampling program. Details regarding the completion of additional sampling were not available.  
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2.2. 1997 and 1998 Phase I and Phase II Environmental Assessments 

A Phase I Environmental Assessment (EA) was completed in March 1997 to assess the potential for 
contamination related to past and present property uses at several locations at Paine Field, including the 
C-1 Building (AGI 1997). The EA identified surficial petroleum staining in the C-1 Building storage yard and 
past use of chlorinated solvents and mineral spirits based on review of available building records and the 
1986 Site Assessment Report.  

A limited Phase 2 EA was conducted by AGI Technologies at the C-1 Building on June 4, 1998 (AGI 1998) 
based on the findings and recommendations of the 1997 Phase I EA. The purpose of the investigation was 
to assess soil inside the C-1 Building adjacent to drain lines located inside the building and stormwater 
conveyance lines that were identified as likely sources of contamination based on the 1986 assessment 
and the results of the Phase I EA. Due to the presence of utilities within the C-1 Building concrete slab, 
borings were not completed inside the building. The investigation consisted of drilling two borings; one 
boring was completed adjacent to the storm drain catch basin located in the storage yard area with one 
soil sample collected at a depth of 8.5 feet below ground surface (bgs), and one boring was completed at 
the location of a former solvent UST adjacent to the building (see Figure 2), with two soil samples collected 
at depths of 4 and 5.5 feet bgs. The UST was reportedly removed in 1991 but no documentation of the UST 
removal or environmental sampling was identified (HWA 2018). The soil samples were submitted for 
laboratory chemical analysis of petroleum hydrocarbons and halogenated volatile organic compounds 
(VOCs). The soil samples collected from the boring completed adjacent to the stormwater catch basin 
contained TCE at a concentration of 0.015 milligrams per kilogram (mg/kg) and the soil samples collected 
from a depth of 4 feet bgs within the former UST excavation contained diesel- and oil-range petroleum 
hydrocarbons at concentrations of 240 mg/kg and 620 mg/kg, respectively. The 1998 report concluded 
that the presence of TCE adjacent to the storm drain line indicated that solvents were discharged through 
the storm drain system and that solvent concentrations were likely higher in soil beneath the building. The 
report recommended additional drilling be completed inside the building once adequate utility locates were 
performed.  

2.3. 2000 and 2001 Subsurface Investigations Inside the C-1 Building  

In 2001 Camp Dresser & McKee Inc. (CDM) conducted an indoor air and subsurface soil investigation inside 
the C-1 Building. The investigation was conducted in response to complaints of air quality in the adjacent 
Paine Field Airport offices after employees noted chemical smells and frequent signs of illness (CDM 2001). 
Eighteen soil samples and two soil vapor samples were collected from the Precisions Equipment Room and 
the adjacent Airport office hallway, and four indoor samples were collected from the hallway and inside 
Airport offices.  

Petroleum hydrocarbons were detected in soil samples collected from depths between 8 and 42 inches 
below the floor in Precision’s Equipment Room/Fire Riser Room at concentrations ranging from 400 mg/kg 
to 23,000 mg/kg. Sub slab soil vapor samples and indoor air samples contained petroleum hydrocarbons 
at concentrations between 210 and 220 milligrams per cubic meter (mg/m3) and between 1.0 and 
5.1 mg/m3, respectively. Laboratory chromatograms show that the petroleum hydrocarbons detected in 
soil and indoor air matched Soltrol® 170, which was reportedly used by Precision Engines and Precision 
Airmotive as a calibrating fluid. The chromatogram profile of Soltrol 170 shows the product falls within the 
C12 to C15 range and is similar in composition to mineral spirits.  
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A supplemental soil investigation was completed in 2001 (HWA 2018) to delineate the lateral and vertical 
extent of soil containing petroleum hydrocarbons/mineral spirits at concentrations exceeding MTCA 
Method A cleanup levels beneath the Precision Equipment and Fire Riser Rooms. Five soil borings were 
completed in the mineral spirits-impacted soil area from depths between 2 and 15 feet bgs. Petroleum 
hydrocarbons/mineral spirits were detected in 4 of 10 soil samples collected at concentrations ranging 
from 200 to 5,500 mg/kg. The lateral extent of contaminated soil was delineated based on the results of 
the investigation; however, vertical delineation was not achieved because the deepest sample collected 
(15 feet bgs) had a detected petroleum concentration of 5,500 mg/kg. Soil was reportedly excavated from 
the area following the 2001 investigation, but no documentation of the remedial excavation and soil 
disposal activities was identified (HWA 2018).  

2.4. 2018 Phase I and II Environmental Site Assessments 

A combined Phase I and II ESA was conducted at the Site between March and May 2018, and the findings 
and results are presented in the report dated July 10, 2018 (HWA 2018). The Phase I portion of the report 
summarized previous investigations conducted at the C-1 Hangar and C-1 Building and identified the 
following recognized environmental conditions (RECs) related to the C-1 Building: 

■ Historical Aircraft Engine Overhaul – The historical use of the building as an aircraft engine overhaul 
facility was considered a potential risk to the soil, groundwater, and soil vapor due to the use, handling, 
and storage of hazardous materials including Soltrol (mineral spirits), ChemStrip 5015 (alkaline lend 
of solvents and surfactants), TCE, tetrachloroethane (TCA), various oils and calibrating fluids, and 
residual metals due to sandblasting of machine parts. Spent solvents associated with machine parts 
cleaning were reportedly stored in the C-1 Building storage yard in 55-gallon drums. Detections of 
solvent-related VOCs including TCE in environmental samples collected during previous investigations 
suggested that there were historical hazardous material release(s) to the environment. 

■ Historical Solvent Underground Storage Tank (UST) – A 1,000-gallon UST used to store solvent was 
identified as formerly being located in the southeast portion of the storage yard (see Figure 2). The UST 
was reportedly removed in 1991; however, no documentation of the UST removal or soil sampling was 
identified. 

■ Mineral Spirits Above-Ground Storage Tank (AST) – An approximately 800-gallon mineral spirits AST 
was located near the northeast corner of the storage yard. The AST had secondary containment and no 
indications of spills or releases were noted during the Phase I site reconnaissance. However, a remedial 
excavation of mineral oil impacted soil in the 32nd Street right-of-way identified this AST as the likely 
source of the contamination. 

■ Inactive Sump – An inactive sump was located in the southwestern portion of the storage area. 
Significant staining was observed in the vicinity of the sump during the Phase I site reconnaissance. 

In addition to the above RECs, the following controlled recognized environmental condition (CREC) was 
identified: 

■ Impacted Soil Below the C-1 Building – An investigation conducted in 2001 (URS 2001) confirmed the 
presence of petroleum hydrocarbon-impacted soil below the concrete slab in the northwest portion of 
the C-1 Building. The lateral extent of the impacted soil was estimated to be about 250 square feet; 
however, the vertical extent of the petroleum hydrocarbon impacts was not identified. 
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The 2018 Phase II ESA investigation scope was established based on the identified RECs and CREC in the 
Phase I ESA. Phase II ESA sampling was completed in May 2018. The explorations were completed adjacent 
to features located in the C-1 Building storage yard: former UST excavation, former sump, distilling shed, 
compressor shed, stormwater catch basin, and the mineral spirits AST. The locations of these features are 
shown on Figures 2 through 4.  

Phase II ESA sampling consisted of drilling six soil borings to depths between 10 and 15 feet bgs and the 
completion of one hand-auger boring in the C-1 Building storage yard, and installation of six sub-slab soil 
vapor probes inside the C-1 Building. Nine soil samples were collected from the direct-push and hand auger 
borings, and six soil vapor samples and one ambient indoor air sample were collected inside the building. 
Groundwater was encountered in four of the six borings at depths between 4 and 10 feet bgs and grab 
groundwater samples were collected from temporary wells installed in these borings. Soil and groundwater 
samples were submitted for laboratory chemical analysis for petroleum hydrocarbons, Resource Control 
and Recovery Act (RCRA) 8 metals (total and dissolved), and VOCs. Soil vapor and ambient air samples 
were submitted for analysis of VOCs and gasoline-range petroleum hydrocarbons. The results of the Phase II 
ESA sampling for each focus area are summarized below.  

■ Historical Solvent Underground Storage Tank (UST). Two soil samples collected from depths of 5 feet 
bgs within and adjacent to the former UST contained acetone and 1,2-dichlorobenzene and 
naphthalene at concentrations less than MTCA Method A cleanup levels. The grab groundwater sample 
collected from the boring within the UST excavation contained vinyl chloride at a concentration of 
0.32 micrograms per liter (ug/L), which exceeded the MTCA Method A cleanup level. Chlorobenzene, 
2-chlorofotoluene and 1,2-dichlorobenzene were also detected at concentrations less than the MTCA 
Method A cleanup levels.  

■ Inactive Sump. One soil sample collected from a depth of 3.5 feet bgs contained barium and chromium 
at concentrations less than applicable MTCA cleanup levels.  

■ Distilling and Compressor Sheds. Oil-range petroleum hydrocarbons were detected in the hand-auger 
soil sample collected adjacent to the compressor shed at a concentration less than the MTCA Method 
A cleanup level. No other analytes were detected in soil from this area.  

■ Stormwater Catch Basin. One soil sample collected from a depth of 3 feet bgs adjacent to the 
northern-most stormwater catch basin (see Figure 2) contained TCE at a concentration of 0.12 mg/kg, 
which exceeded the MTCA Method A cleanup level. Acetone, vinyl chloride, (trans) 1,2-dichloroethene, 
(cis) 1,2-dichloroethene, barium, chromium and lead were also detected at concentrations less than 
applicable MTCA cleanup levels. A grab groundwater sample collected from the boring at this location 
contained vinyl chloride and TCE at concentrations of 0.38 ug/L and 7 ug/L, which exceeded their 
respective MTCA cleanup levels. Acetone, chlorobenzene, 2-chlorotoluene, (cis) 1,2-dichloroethene, 
1,2,4-trimethylbenzene, 1,4-dichlorobenzene, 1,2-dichlorobenzene, arsenic, and barium were also 
detected at concentrations less than applicable cleanup levels.  

■ Mineral Spirits Above-Ground Storage Tank (AST). One soil sample collected from a depth of 3 feet 
bgs in the vicinity of the mineral spirits AST contained acetone and 2-butanone (MEK) at concentrations 
less than the MTCA cleanup levels. A grab groundwater sample collected from the boring at this location 
contained vinyl chloride at a concentration of 0.62 ug/L, which exceeded the MTCA Method A cleanup 
level. Diesel, benzene, acetone, and 1,2,4-trimethylbenzene were also detected at concentrations less 
than applicable MTCA cleanup levels.  
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■ Soil Vapor and Ambient Air Inside C-1 Building. Four sub-slab soil vapor samples were collected in 
the vicinity of the former wash tank and trench drain located inside the C-1 Building and two soil vapor 
samples were collected in the western and northern portions of the building. Outdoor air samples were 
not collected as part of the investigation. Sub-slab soil vapor and indoor air chemical analytical data 
were compared to the MTCA Method B soil vapor screening levels and MTCA Method B Indoor Air 
cleanup levels, both of which are based on residential exposure (also referred to as “unrestricted land 
use”). VOCs were detected in all six collected soil vapor samples at concentrations exceeding the soil 
vapor screening level or the indoor air cleanup level. Additionally, gasoline-range petroleum 
hydrocarbons were detected in all soil vapor samples at concentrations less than applicable screening 
and cleanup levels. TCE was detected in all collected soil vapor samples at concentrations ranging from 
15.1 micrograms per cubic meter (ug/m3) to 37,000 ug/m3. Other VOCs detected at concentrations 
exceeding the MTCA Method B Indoor Air cleanup levels were PCE, TCA, 1,1-dichloroethane, 
1,2,4-trimethylbenzene, 1,4-dichlorobenzene, acrolein, benzene, carbon tetrachloride, chloroform, and 
naphthalene. The highest detected VOC concentrations were from the soil vapor samples collected 
adjacent to the former wash tank (see Figure 2). Additionally, benzene, carbon tetrachloride, and TCE 
were detected in the indoor air sample at concentrations exceeding the MTCA Method B Indoor Air 
cleanup levels.  

Based on the results of the investigation, the 2018 Phase II ESA report concluded that the contaminant 
impacts to environmental media have not been fully characterized.  

2.5. 2020 Vapor Intrusion Evaluation 

A VI evaluation was conducted at the Site in December 2020. The findings of this evaluation are included 
in the C-1 Hangar and C-1 Building Vapor Evaluation Report (GEI 2021a), dated April 27, 2021 (Appendix 
A). Twelve sub-slab soil vapor (SV-1 through SV-12), 13 indoor air (IA-1 through IA-13), and two outdoor air 
samples (OA-1 and OA-2) were collected during the VI evaluation and submitted for chemical analysis for 
total petroleum hydrocarbons (TPH) and VOCs. Twelve sub-slab soil vapor and seven indoor air samples 
were collected inside the C-1 Hangar and six indoor air samples were collected in the C-1 Building as shown 
on Figure 2.  

Two soil vapor samples (SV-10 and SV-12) were collected in the C-1 Hangar near the wall abutting the C-1 
Building to assess soil vapor in areas closest to the C-1 Building where soil vapor sampling conducted in 
2018 identified contaminant concentrations greater than the MTCA Method B soil vapor screening levels. 
Indoor air samples were collected in areas of the C-1 Building where soil or indoor air samples collected 
during previous investigations indicated the presence of one or more COCs at concentrations greater than 
the respective MTCA Method B cleanup levels. Two outdoor air samples were collected at locations upwind 
and downwind of the C-1 Hangar and C-1 Building at the time of sampling. Ecology guidance allows outdoor 
air results to be evaluated in conjunction with indoor air sampling to better estimate whether contaminants 
detected in indoor air are likely, or not likely, due to vapor intrusion (Ecology 2022a). The minimum detected 
outdoor air sample concentrations for each analyte are subtracted from the indoor air sample results to 
account for background conditions. Soil vapor samples were not collected from the C-1 Building during the 
2020 investigation because the soil vapor data from the previous 2018 investigation were considered 
representative of current conditions.  

For screening purposes, the sub-slab soil vapor sampling results were compared to the MTCA Method B 
soil vapor screening levels for residential exposure and to the soil vapor screening levels for commercial 
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exposure. Indoor air sample analytical results were evaluated by comparison to the MTCA Method B indoor 
air cleanup levels for residential exposure and to indoor air screening levels for commercial exposure. The 
TCE results for the indoor air samples were also compared to the Short-Term Commercial Worker Indoor Air 
Action Level for TCE published in Ecology Implementation Memo 22 (Ecology 2018d). The tabulated soil 
vapor and indoor air chemical analytical results are presented in Tables 1 and 2, respectively, and in the 
report included in Appendix A.  

The findings of the 2020 VI Evaluation indicated that the detected concentrations of COCs in indoor air 
were not greater than the indoor air screening levels for commercial exposure (see Appendix A), which are 
applicable to commercial uses at the C-1 Building. It should be noted that the report included in Appendix A 
was published prior to Ecology’s March 2022 update to the risk-based screening levels for the Commercial 
Worker Scenario (Ecology 2022a); a review of the 2020 data relative to the revised commercial worker 
screening levels indicates that the detected COC concentrations remain protective of commercial uses for 
the buildings.  

Chemical analytical results for sub-slab vapor and indoor and outdoor air samples are presented in Tables 
1 and 2, respectively. Following is a summary of sample results for the 2020 VI Evaluation for samples that 
exceeded applicable screening or cleanup levels.  

■ TCE was detected in soil vapor at concentrations greater than the MTCA Method B soil vapor screening 
level for residential exposure in samples SV-10 and SV-12 located in the C-1 Hangar near the wall that 
adjoins the C-1 Building. TCE was also detected in the indoor air sample (IA-7) collected in this area at 
a concentration greater than the MTCA Method B indoor air cleanup level for residential exposure. 
Additionally, TCE was detected in indoor air at five locations (IA-8, IA-10, IA-11, IA-12, and IA-13) inside 
the C-1 Building at concentrations greater than the MTCA Method B indoor air cleanup level for 
residential exposure. 

■ Naphthalene was detected in soil vapor at concentrations greater than the MTCA Method B soil vapor 
screening level for residential exposure in nine samples (SV-2, SV-3, SV-4, SV-6 through SV-10, and SV-
12) collected inside the C-1 Hangar. Naphthalene was detected in indoor air at concentrations greater 
than the MTCA Method B indoor air cleanup level for residential exposure in six samples (IA-1 through 
IA-6) collected inside the C-1 Hangar and in one sample (IA-10) collected inside the C-1 Building.  

■ TPH (the sum of individual petroleum fractions, benzene, toluene, ethylbenzene, xylene and 
naphthalene) was detected in soil vapor in two samples (SV-6 and SV-12) located inside the C-1 Hangar 
at concentrations greater than the MTCA Method B soil vapor screening level for residential exposure. 
TPH was detected in indoor air at concentrations greater than the MTCA Method B indoor air cleanup 
level for residential exposure in four samples (IA-1, IA-3, IA-4, and IA-6) collected inside the C-1 Hangar 
and in five samples (IA-9 through IA-13) collected inside the C-1 Building.  

■ PCE, 1,1-dichloroethane and chloroform were detected in one soil vapor sample (SV-12) located in the 
C-1 Hangar near the wall abutting the C-1 Building at concentrations greater than the MTCA Method B 
soil vapor screening level for residential exposure in nine samples.  

■ Benzene was detected at concentrations greater than the MTCA Method B Indoor Air Cleanup Level for 
residential exposure in all 13 indoor air samples collected during the 2020 investigation and in both 
outdoor air samples. 1,1-dichloroethane was detected in indoor air at concentrations greater than the 
MTCA Method B Indoor Air Cleanup Level for residential exposure in one sample (IA-12) collected in the 
C-1 Hangar and in one outdoor air sample (OA-2).  
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■ Carbon Tetrachloride was detected at concentrations greater than the MTCA Method B Indoor Air 
Cleanup Level for residential exposure in 10 indoor air samples (IA-2 through IA-8 and IA-10 through 
IA-12) and in both outdoor air samples. collected during the 2020 investigation and in both outdoor air 
samples. 1,1-dichloroethane was detected in indoor air at concentrations greater than the MTCA 
Method B Indoor Air Cleanup Level for residential exposure in one sample (IA-12) collected in the C-1 
Hangar and in one outdoor air sample (OA-2).  

■ Chloroform was detected at concentrations greater than the MTCA Method B indoor air cleanup level 
for residential exposure in 7 indoor air samples (IA-7 through IA-13).  

Chemical analytical results for air samples collected within the C-1 Building indicate that chloroform, 
naphthalene, TCE and TPH are present in indoor air at concentrations greater than the respective MTCA 
Method B indoor air cleanup levels for residential exposure. However, the VI Evaluation findings note that 
the detected concentrations of these analytes were not greater than the indoor air screening levels for 
commercial exposure, which are applicable to commercial uses at the C-1 Building.  

2.6. 2021 Phase II Environmental Site Assessment and 2022 Supplemental Investigation 

A Phase II ESA was conducted in March 2021 to assess potential impacts to soil and groundwater at the 
Site. The results of the Phase II ESA are presented in the Phase II Environmental Site Assessment (GEI 
2021b) report, dated June 1, 2021 (Appendix A). Fifteen soil borings (C-1 DP1 through C-1 DP15) were 
completed in the C-1 Hangar, the C-1 Building and southeast adjacent storage yard to depths of between 
7 and 15 feet bgs. Twenty-nine soil samples and four grab groundwater samples were collected from the 
borings and submitted for chemical analysis for TPH, VOCs, polychlorinated biphenyls (PCBs), and RCRA 
metals. Of these samples, two soil samples were collected from one boring completed within the C-1 
Building while four soil samples and two grab groundwater samples were collected from two borings 
completed in the storage yard. Soil boring and grab groundwater sampling locations are presented in 
Figure 3. Boring logs are presented in Appendix B. Soil chemical analytical results are presented in Tables 
3 through 5. Groundwater chemical analytical results are presented in Table 6. Following is a summary of 
chemical analytical results for soil and groundwater samples exceeding applicable cleanup levels.  

■ TCE was detected in two soil samples collected from depths of 4 and 7 feet bgs from boring C-1 DP15 
at concentrations exceeding the MTCA Method A cleanup level. Boring C-1 DP15 was located in the C-1 
Building adjacent to the former location of the wash tank (see Figure 2).  

■ Total arsenic was detected in three grab groundwater samples collected from temporary wells installed 
in borings C-1 DP2, C-1 DP3 and C-1 DP14 at concentrations exceeding the MTCA Method A cleanup 
level. Total arsenic was detected in the groundwater sample collected from boring C-1 DP13 at a 
concentration of 6.62 ug/L, which exceeded the MTCA cleanup level at the time of publication of the 
report presented in Appendix A; however, the cleanup level for arsenic has recently been revised by 
Ecology since publication of the report (Ecology 2022b).  

■ Total chromium and total lead were detected in three grab groundwater samples collected from 
temporary wells installed in borings C-1 DP2, C-1 DP3 and C-1 DP14 at concentrations exceeding the 
MTCA Method A cleanup level. 

Based on the results of grab groundwater sampling during the 2018 and 2020 Phase II ESAs, further 
evaluation was needed to assess groundwater conditions at the Site, including the installation of 
permanent monitoring wells.  
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2.7. 2022 Supplemental Investigation 

A supplemental investigation was conducted in April 2022 to further evaluate soil and groundwater 
conditions surrounding the C-1 Hangar and C-1 Building by installing permanent monitoring wells. Four soil 
borings (C-1 HSA1 through C-1 HSA4) were completed to depths of between 16.6 and 25 feet bgs. Three 
of these borings were drilled in the vicinity of the C-1 Building while the fourth was drilled southwest of the 
C-1 Hangar (Figure 3). The results of this investigation have not been previously published and are 
discussed in this RI Work Plan below with the chemical analytical results presented in Tables 3 through 6.  

Soil conditions encountered at the Site generally consisted of a fill layer up to approximately 4 to 6 feet 
thick overlying dense glacial deposits to the total depths explored. The fill consisted of sand with silt or 
gravel. The fill is underlain by native soil consisting of sand with interbedded silt and varying gravel to the 
maximum depth explored of 25 feet bgs. Exploration logs are presented in Appendix B. 

Groundwater was encountered during drilling at borings C-1 HSA3 and C-1 HSA4 at depths of approximately 
12 feet bgs and 4.5 feet bgs, respectively, and the borings were completed as permanent groundwater 
monitoring wells. Groundwater in monitoring well C-1 HSA4 was observed to recharge quickly with minimal 
drawdown during low-flow groundwater sampling whereas C-1 HSA3 was observed to recharge slowly 
following groundwater sampling. The results of the Site investigations, including the detection of COCs in 
near-by soil and groundwater that were reportedly historically discharged from the C-1 Building to the 
stormwater conveyance system, suggest that groundwater in the vicinity of monitoring well C-1 HSA4 may 
be influenced by the adjacent stormwater line. Groundwater was not encountered during drilling of borings 
C-1 HSA1 and C-1 HSA2.  

Eleven soil samples were collected from the four borings and submitted for analysis for TPH, VOCs and 
RCRA metals. One groundwater sample was collected from each of the two monitoring wells and submitted 
for analysis for TPH, VOCs, and total and dissolved RCRA metals. Chemical analytical data reports for the 
2022 supplemental investigation are presented in Appendix C. A summary of the soil and groundwater 
analytical results is follows: 

■ TCE was detected in two soil samples collected from boring C-1 HSA4, located near the storm drain 
east of the C-1 Building, at depths of 15 feet bgs (0.0022 mg/kg) and 20 feet bgs (0.067 mg/kg). 
The detected TCE concentration in the soil sample collected from 20 feet bgs exceeded the MTCA 
Method A cleanup level of 0.03 mg/kg. Toluene, total xylenes, and TCE breakdown products cis-1,2-
dichloroethene and trans-1,2-dichloroethene were also detected in one or both soil samples at 
concentrations less than MTCA Method A cleanup levels.  

■ 1,2-dichloroethane was detected in soil samples collected from boring C-1 HSA2, located adjacent to 
the drainpipe connecting the stormwater catch basin to the C-1 Building, at depths of10 and 15 feet 
bgs. The detected concentrations were less than the MTCA Method A cleanup level.  

■ The detected metals concentrations in the collected soil samples were consistent with naturally 
occurring background metals concentrations for Puget Sound (Table 5).  

■ Vinyl chloride was detected in the groundwater sample collected from monitoring well C-1 HSA4 at a 
concentration of 0.36 ug/L, which exceeds the MTCA Method A cleanup level of 0.20 ug/L. Diesel-
range petroleum hydrocarbons, chlorobenzene and 1,2-dichlorobenzene were also detected in the 
collected groundwater sample at concentrations less than the MTCA cleanup levels.  



 

  September 2, 2022 | Page 10 
 File No. 05530-014-01 

■ Total arsenic was detected in the groundwater samples collected from monitoring wells C-1 HSA3 and 
C-1 HSA4 at concentrations of 9.99 and 10.2 ug/L, respectively, which exceed the MTCA Method A 
cleanup level of 8 ug/L. Dissolved arsenic concentrations in the two collected samples were less than 
the MTCA cleanup level.  

Chemical analytical results for the 2021 Phase II ESA and the 2022 supplemental investigation indicate 
that TCE-contaminated soil is present beneath the southern portion of the C-1 Building, within the building 
footprint. Additionally, vinyl chloride was detected at a concentration exceeding the MTCA Method A cleanup 
level in groundwater from the monitoring well located in the storage yard (C-1 HSA4).  

3.0 CONCEPTUAL SITE MODEL (CSM), CONTAMINANTS OF CONCERN AND PRELIMINARY 
CLEANUP LEVELS 

This section presents the preliminary CSM developed for the Site based on the results of the 2020 through 
2022 investigations and the results of prior investigations. The CSM will be refined based on the results of 
the RI.  

3.1. Contaminant Sources 

The findings of prior investigation have identified the following confirmed or likely contaminant sources: 

■ Wash tank and trench drain located inside the C-1 Building. These features were observed to be 
connected to the stormwater conveyance system and used chemicals were reportedly disposed in 
these features during prior building operations.  

■ Direct discharge to stormwater catch basins. Prior reports indicate chemicals were historically observed 
to be discharged directly to the stormwater system.  

■ Stormwater conveyance system. Chemicals disposed through the storm system likely leaked at one or 
more locations in the C-1 Building storage yard resulting in vinyl chloride and TCE detections in 
groundwater near stormwater catch basins.  

■ Former solvent UST adjacent to the C-1 Hangar. Diesel- and oil-range petroleum hydrocarbons were 
detected in soil collected from within the UST excavation area footprint.  

■ Former mineral spirits AST. Diesel-range petroleum hydrocarbons were detected in a 2018 grab 
groundwater sample collected in the vicinity; the detected concentration was less than the MTCA 
Method A cleanup level. 

3.2. Potential Contaminants of Concern (COCs) 

Potential COCs include potentially hazardous or toxic compounds which have a history of use at the Site, or 
which were detected in environmental media during environmental investigations. Based on the findings 
of prior investigations and applicable MTCA criteria, the COCs are petroleum hydrocarbons, VOCs and 
metals.  

3.3. Exposure Pathways 

Soil vapor to indoor air is considered a complete exposure pathway for the Site based on the detected COC 
concentrations in soil vapor and indoor air in the C-1 Building during the 2018 investigation and in the C-1 
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Hangar during the 2020 VI evaluation. Contaminant containing soil is located beneath the paved and/or 
improved surfaces of the Site, and therefore the direct contact pathway is not complete.  

3.3.1. Terrestrial Ecological Evaluation 

The Site qualifies for a Terrestrial Ecological Evaluation (TEE) exclusion because the Site meets the 
conditions of a TEE exclusion under WAC 173-340-7491(1)(b) and (1)(c).  

3.4. Cleanup Standards 

MTCA Method A cleanup levels for unrestricted land use are considered the preliminary soil and 
groundwater cleanup levels for the Site until site cleanup levels are established following completion of the 
RI. The standard point of compliance for soil will be throughout the Site (WAC 173-340-740(6)(f). The 
standard point of compliance for the groundwater will be throughout the Site from the uppermost level of 
the saturated zone extending vertically to the lowest most depth that could potentially be affected by Site 
contaminants. Preliminary indoor air cleanup levels will be the MTCA Method B cleanup levels for indoor 
air, until the Site cleanup levels are established. The standard point of compliance for air will be throughout 
the C-1 Hanger and C-1 Building.  

4.0 RI FIELD INVESTIGATIONS 

This section summarizes the proposed RI sampling plan to address the Site data gaps. The objective of the 
RI is to complete field investigations and sampling to address data gaps in the Site characterization, support 
the CSM, and develop an approach for Site cleanup. Field procedures for RI sampling are presented in 
Appendix D and a Quality Assurance Project Plan (QAPP) is presented as Appendix E. The RI field work 
Health and Safety Plan is presented as Appendix F.  

4.1. Identified Data Gaps 

Data gaps identified based on review of available data and the results of the 2020 VI evaluation and the 
2021 and 2022 Phase II ESA and Supplemental Investigation are summarized as follows: 

■ Soil and groundwater within the C-1 Building footprint. Soil sampling within the building footprint has 
consisted of a single boring completed during the 2021 Phase II ESA and the 2001 soil sampling 
associated with the mineral spirits contaminated soil in the northwestern corner of the building. 
No evaluation has been completed of groundwater beneath the presumed source area near the south 
corner of the C-1 Building.  

■ TCE and vinyl chloride in soil and groundwater in the C-1 Building storage yard. Chlorinated solvents 
were detected in three grab groundwater samples collected from soil borings and one groundwater 
sample collected from a monitoring well; however, the vertical and lateral extent of TCE and vinyl 
chloride detected in soil and groundwater in the storage yard has not been documented.  

■ Soil and groundwater conditions near the former mineral spirits AST location. Diesel-range 
petroleum hydrocarbons were detected in a 2018 grab groundwater sample collected in the vicinity; 
the detected concentration was less than the MTCA Method A cleanup level, however groundwater in 
the vicinity of the former AST has not been fully evaluated. 

■ Groundwater conditions beneath the C-1 Hangar. Groundwater was encountered during the 2021 
investigation at only one location inside the hangar, near the southern end of the hangar. Groundwater 
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conditions could not be further evaluated due to refusal during direct-push drilling. Groundwater 
conditions beneath the hangar and closer to the presumed source area in the C-1 Building have not 
been evaluated.  

■ The vertical extent of mineral spirits-contaminated soil beneath the C-1 Building. The vertical extent 
of mineral oil-impacted soil beneath the northeast portion of the C-1 Building has not been evaluated.  

The scope of work and sampling plan to complete the RI is described below.  

4.2. Field Explorations and Sampling 

Thirteen soil borings, including four of the borings to completed as permanent monitoring wells, are planned 
to further evaluate and document the contaminated soil and groundwater identified from prior 
investigations at the Site. Soil vapor and indoor/outdoor air samples are not proposed in this RI Work Plan 
because soil vapor and indoor/outdoor air data was collected for the C-1 Building in 2018 and the C-1 
Hangar in 2020, and the data were adequate to document that the soil vapor to indoor air pathway for the 
Site is complete. Supplemental soil vapor sampling, if needed, will be planned following evaluation of the 
soil and groundwater data from the sampling proposed in this RI Work Plan.  

The media to be sampled, sampling depths, and chemical analytical testing program are described in 
Section 4.2.4 below. Field procedures associated with drilling, sampling and monitoring well construction 
are described in Appendix D.  

4.2.1. Utility Locates and Borehole Clearance 

Prior to drilling activities, an underground utility locate will be performed in the vicinity of the proposed 
explorations to identify subsurface utilities and/or potential underground physical hazards. 
The underground utility check will consist of contacting a local utility alert service (One-call) and hiring a 
private utility locating company to complete a utility locate using conductible tracing and ground penetrating 
radar technologies. Due to the presence of a network of underground utilities beneath the C-1 Building, we 
anticipate the utility locate will require approximately one full day to at the Site. The planned boring locations 
may require adjustment following completion of the utility locate if subsurface conflicts are identified; 
however, the general location of each boring will be maintained to the extent practical to target the 
identified data gaps.  

4.2.2. Soil Borings 

Thirteen soil borings are proposed (C-1 RI1 through C-1 RI13; see Figure 4) to assess soil conditions in 
areas of the Site that have not been evaluated and to document the lateral and vertical extent of VOC 
contamination in soil below the southern portion of the C-1 Building and in the C-1 Building storage yard 
identified during the 2021 Phase II ESA. Soil samples will be collected as described in Appendix D and 
submitted to an Ecology-accredited laboratory for chemical analysis as described in Section 4.2.4 below. 

4.2.3. Groundwater Monitoring Wells 

Four permanent groundwater monitoring wells (C-1 RI2, C-1 RI5, C-1 RI12 and C-1 RI13) will be constructed 
in selected soil borings, as shown on Figure 4, to assess groundwater conditions in areas of the Site that 
have not been evaluated. Well construction details will be determined at the time of drilling based on the 
observed depth to groundwater. If groundwater is not encountered during drilling, then a monitoring well 
may not be installed; if no groundwater is encountered at the time of drilling, the decision to install a well 
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will be based on observations of the soil from the boring and any indications of the potential for seasonal 
groundwater such as soil redox features or zones of low permeability in the soils that may perch 
groundwater seasonally.  

The casing rim elevation of each new monitoring well will be surveyed relative to North American Vertical 
Datum of 1988 (NAVD 88). Depth to groundwater measurements will be taken following monitoring well 
installation and elevations will be calculated to evaluate the groundwater flow direction and gradient at the 
Site. Groundwater samples will be collected from the new and existing monitoring wells and submitted to 
an Ecology-accredited laboratory for chemical analysis as presented in Section 4.2.4 below.  

4.2.4. Sampling and Analysis Plan  

The sampling and analysis plan, including proposed explorations, media and chemicals of concern, 
proposed chemical analyses, target sampling depths, and sampling rationale for the RI field investigation, 
is presented in the table below. RI soil samples will be collected from the borings as described below. One 
round of RI groundwater sampling is anticipated to be completed in the newly constructed monitoring wells 
following monitoring well construction. RI groundwater sampling will include sampling of the two existing 
monitoring wells C-1 HSA3 and C-1 HSA4. Future RI groundwater sampling events will be planned based 
on the results of the first round of RI groundwater sampling and a total of four quarterly RI groundwater 
sampling events are anticipated.  

SAMPLING AND ANALYSIS PLAN (PROPOSED EXPLORATION LOCATIONS SHOWN ON FIGURE 4) 

Proposed 
Explorations 

(see Figure 4) 

Exploration 
Location 

Data Gap and Sampling 
Rationale 

Target Soil 
Sampling 

Depths (ft bgs) 

Contaminants of 
Concern (COCs) and 
Chemical Analyses 

C-1 RI1, C1-
RI2 and C-1 
RI3 

Along the 
southwestern wall of 
the C-1 Building. 
Boring C-1 RI2 to be 
completed as a 
monitoring well.  

Assess soil and 
groundwater conditions 
adjacent to the former 
location of the wash 
tank and trench drain. 

4, 8, 10 

 Petroleum hydrocarbons 
by NWTPH-Gx and 
NWTPH-Dx 
 VOCs by EPA Method 

8260 
 Metals (RCRA 8) by EPA 

6000/7000 series 

C-1 RI4 and C-
1 RI5 

In the northeastern 
portion of the C-1 
Hangar near the 
wall abutting the C-1 
Building 

Assess soil and 
groundwater beneath 
the C-1 Hangar adjacent 
to the presumed C-1 
Building source area 
where previous borings 
met refusal at 4 feet 
bgs.  

4, 8, 10 

 Petroleum hydrocarbons 
by NWTPH-Gx and 
NWTPH-Dx 
 VOCs by EPA Method 

8260 
 Metals (RCRA 8) by EPA 

6000/7000 series 
(Groundwater only) 

C-1 RI6 
through C-1 
RI9 

Central portion of C-
1 Building 

Assess soil beneath the 
C-1 Building where no 
soil data exists.  

4, 8 

 Petroleum hydrocarbons 
by NWTPH-Gx and 
NWTPH-Dx 
 VOCs by EPA Method 

8260 
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Proposed 
Explorations 

(see Figure 4) 

Exploration 
Location 

Data Gap and Sampling 
Rationale 

Target Soil 
Sampling 

Depths (ft bgs) 

Contaminants of 
Concern (COCs) and 
Chemical Analyses 

C-1 RI10 
C-1 Building storage 
yard adjacent to the 
storm drain 

Delineate the vertical 
extent of TCE detected 
in soil at this location in 
2022 and evaluate the 
lateral extent of TCE and 
other VOCs in soil at this 
location.  

20, 25, 30 
 VOCs by EPA Method 

8260 

C-1 RI11 

Northwest portion of 
the C-1 Building in 
the former Precision 
Equipment Room  

Delineate the vertical 
extent of mineral spirits 
contaminated soil 
identified at this location 
in 2001.  

15, 20 

 Petroleum hydrocarbons 
by NWTPH-Gx and 
NWTPH-Dx (mineral 
spirits) 

C-1 RI12 and 
C-1 RI13 

East-southeast 
portion of and 
adjacent to the C-1 
Building storage 
yard 

Assess soil and 
groundwater adjacent to 
the former mineral 
spirits AST where 
petroleum was 
previously detected in 
groundwater. Assess 
groundwater conditions 
where vinyl chloride and 
TCE have been 
previously detected in 
groundwater to the west.  

4, 10, 20 

 Petroleum hydrocarbons 
by NWTPH-Gx and 
NWTPH-Dx 
 VOCs by EPA Method 

8260 

5.0 LIMITATIONS 

We have prepared this RI Work Plan for the exclusive use of the Snohomish County Airport and their 
authorized agents and regulatory agencies. Within the limitations of scope, schedule and budget, our 
services have been executed in accordance with generally accepted environmental science practices in 
this area at the time this report was prepared. No warranty or other conditions, express or implied, should 
be understood. 
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Table 1
Soil Vapor Sample Chemical Analytical Results

C-1 Hangar and C-1 Building, Paine Field, Snohomish County Airport
C-1 Hangar and Building, Snohomish County Airport

Everett, Washington

Volatile Organic Compounds (µg/m3)2

SV-1 11/30/20 750 J+ 270 U 140 U 3.6 0.76 U 4.2 U 0.30 U 2.2 U 2.2 U 14 U 0.42 U 2.0 U 6.6 U 26 U

SV-2 11/30/20 380 J+ 290 590 8.7 0.49 U 8.4 0.20 U 1.5 U 1.4 U 8.8 U 0.28 U 1.3 U 4.3 U 17 U

SV-3 11/30/20 2,000 J+ 310 220 3.1 U 0.78 U 4.4 U 0.31 U 2.3 U 2.3 U 14 U 0.44 U 2.1 U 6.9 U 27 U

SV-4 12/01/20 3,000 J+ 260 U 130 U 2.9 U 0.73 U 4.8 0.29 U 2.1 U 2.1 U 13 U 0.41 U 1.9 U 6.4 U 25 U

SV-5 12/01/20 370 J+ 240 310 1.9 U 0.47 U 2.6 U 0.19 U 1.4 U 1.3 U 11 0.26 U 1.2 U 4.1 U 16 U

SV-6 12/01/20 22,000 J+ 1,800 460 32 1.1 U 340 0.44 U 3.3 U 3.2 U 43 0.62 U 5.5 65 40 

SV-7 12/01/20 2,300 J+ 390 1,400 3.0 U 0.76 U 260 0.30 U 2.2 U 4.5 95 0.42 U 2.0 U 100 26 U

SV-8 12/01/20 200 J+ 170 U 180 1.9 U 0.47 U 2.6 U 0.19 U 1.4 U 1.3 U 8.4 U 0.26 U 1.2 U 4.1 U 16 U

SV-9 12/01/20 2,400 J+ 910 210 6.5 0.78 U 54 0.31 U 2.3 U 2.3 U 18 0.44 U 2.1 U 6.9 U 27 U

SV-10 12/01/20 1,300 J+ 480 220 3.2 U 0.80 U 28 0.32 U 2.3 U 2.3 U 14 U 0.45 U 2.1 U 7.0 U 27 U

SV-11 12/01/20 1,400 J+ 510 150 U 13 0.84 U 16 0.33 U 2.5 U 2.4 U 15 U 0.47 U 2.2 U 7.3 U 28 U

SV-12 12/01/20 4,600 J+ 850 U 800 7,900 J 2.3 U 13 U 1.8 530 930 42 U 1.3 U 6.1 U 20 U 79 U

NE NE NE 76,000 1.4 76,000 3 52 3,000 910 0.14 17 NE NE

Air-Phase Petroleum Hydrocarbons (µg/m3)1

APH C5-C8 
Aliphatics

APH C9-C12 
Aliphatics

APH C9-C10 
Aromatics

1,1,1-
Trichloroethane 1-Propene

2,2,4-
Trimethylpentane

1,2,4-
Trimethylbenzene

1,2-
Dibromoethane 1,4-Dioxane

1,1,2,2-
Tetrachloroethane

1,1,2-Trichloro-1,2,2-
trifluoroethane (CFC-113)

1,1,2-
Trichloroethane

1,1-
Dichloroethane

1,1-
DichloroethyleneSample DateSample ID

MTCA Method B Soil Vapor 

Screening Level 2,3
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Volatile Organic Compounds (µg/m3)2

SV-1 11/30/20 510 J 11 U 8.6 U 2.4 13 U 1.7 U 0.27 U 2.2 U 2.7 U 180 2.4 U 670 J 16 U 1.4 U 16 U 37 U

SV-2 11/30/20 360 J 7.4 U 5.6 U 3.7 36 1.1 U 0.51 1.4 U 3.1 220 J 1.6 U 97 11 5.5 18 24 U

SV-3 11/30/20 1,200 J 12 U 8.9 U 1.8 U 15 1.8 U 0.28 U 2.3 U 3.0 150 3.1 270 42 4.8 17 U 39 U

SV-4 12/01/20 2,000 J 11 U 8.3 U 1.7 U 13 U 1.7 U 0.26 U 2.1 U 2.9 270 J 2.3 U 3,600 J 16 U 2.9 16 U 36 U

SV-5 12/01/20 410 J 7.0 U 5.3 U 2.6 8.1 U 1.1 U 0.17 U 1.3 U 2.5 210 J 7.4 120 10 U 2.1 10 U 23 U

SV-6 12/01/20 2,000 J 17 U 13 U 2.6 U 29 2.5 U 0.40 U 3.2 U 4.0 U 640 J 51 1,000 J 140 6.5 24 U 93 

SV-7 12/01/20 580 J 11 U 8.6 U 4.7 36 7.5 0.27 U 2.2 U 3.2 400 J 27 320 41 31 28 37 U

SV-8 12/01/20 240 J 7.0 U 5.3 U 1.1 U 8.1 U 1.1 U 0.55 1.3 U 2.8 490 J 1.5 U 67 10 U 6.7 10 U 23 U

SV-9 12/01/20 430 J 12 U 8.9 U 1.8 U 14 U 1.8 U 0.28 U 2.3 U 2.8 U 370 J 12 110 17 U 6.2 17 U 39 U

SV-10 12/01/20 460 J 12 U 9.1 U 1.9 U 14 U 1.8 U 0.28 U 2.3 U 2.9 U 240 6.1 83 17 U 8.8 17 U 39 U

SV-11 12/01/20 220 13 U 9.5 U 1.9 U 15 U 1.9 U 0.30 U 2.4 U 3.0 U 260 2.6 U 200 18 U 2.0 18 U 41 U

SV-12 12/01/20 190 35 U 27 U 5.4 U 40 U 5.3 U 170 20 8.4 U 150 7.4 U 150 U 50 U 12 50 U 740 

470,000 0.3 14 11 NE 14 3.6 NE 1,500 NE 15,000 NE 76,000 2.5 NE 320

Acetone Acrolein
Allyl Chloride 

(3-Chloropropene) Ethylbenzene
Isopropyl 
Alcohol

Methyl ethyl 
ketone (MEK) NaphthaleneSample ID Sample Date

MTCA Method B Soil Vapor 

Screening Level 2,3

Pentane
Tetrachloroeth

yleneButane
Carbon 

Tetrachloride Chloroform
cis-1,2-

Dichloroethylene
Dichlorodifluor

omethane EthanolBenzene
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Volatile Organic Compounds (µg/m3)2

SV-1 11/30/20 1.6 U 100 U 0.59 U 2.4 U 4.8 U 2.4 U 4.8 U

SV-2 11/30/20 1.1 U 68 U 0.58 1.6 U 6.1 1.8 7.9

SV-3 11/30/20 2.5 110 U 0.64 2.5 U 12 3.7 15.7

SV-4 12/01/20 2.0 100 U 0.83 2.3 U 6.7 2.3 U 6.7

SV-5 12/01/20 15 64 U 0.37 1.5 U 29 6.9 35.9

SV-6 12/01/20 26 150 U 0.87 U 3.5 U 180 49 229

SV-7 12/01/20 18 390 0.74 2.4 U 98 37 135

SV-8 12/01/20 1.4 64 U 0.38 1.5 U 5.6 2.2 7.8

SV-9 12/01/20 2.6 110 U 2.8 2.5 U 44 16 60

SV-10 12/01/20 13 110 U 22 2.5 U 24 7.7 31.7

SV-11 12/01/20 7.1 110 U 0.66 U 2.7 U 6.4 2.6 9.0

SV-12 12/01/20 5.0 U 320 U 30,000 J 7.4 U 17 7.4 U 17 

30,000 76,000 11 2.6 1,500 1,500 1,500

Notes:

5 Sum of m,p-xylene and o-xylene. Where xylenes are non-detect, the highest laboratory reporting limit is shown.

NE = not established

J = Estimated concentration

Bold font type indicates the analyte was detected at a concentration greater than the laboratory reporting limit.

level for residential exposure.

Total Xylenes5

1 Air-phase petroleum hydrocarbons analyzed using Massachusetts Department of Environmental Protection Method MA-APH. Indoor air data 
2 VOCs analyzed using United States Environmental Protection Agency (EPA) Method TO-15, except where noted. Indoor air data are not 
adjusted to account for contributions from outdoor air. Only VOCs that were detected or with reporting limits greater than the MTCA Method B 
indoor air cleanup level for residential exposure are listed; all other VOCs are not detected for all samples.

Tetrahydrofuran Toluene Trichloroethylene Vinyl Bromide Xylene, m-,p- Xylene, o-

3 Model Toxics Control Act (MTCA) Method B indoor air cleanup levels for residential exposure are from Ecology’s “CLARC Master 
Spreadsheet.xlsx” dated February 2021. Residential exposure scenario assumes 365 days/year, 24 hours/day for 30 years (carcinogenic 
chemicals) or for 6 years (non-carcinogenic chemicals).
4 Naphthalene analyzed using EPA Method TO-17. 

µg/m3 = micrograms per cubic meter

U = Constituent not detected above the laboratory reporting limit

for residential exposure.

Sample Date

MTCA Method B Soil Vapor 

Screening Level 2,3

Sample ID
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Table 2
Indoor and Outdoor Air Sample Chemical Analytical Results

C-1 Hangar and C-1 Building, Paine Field, Snohomish County Airport
C-1 Hangar and Building, Snohomish County Airport

Everett, Washington

Volatile Organic Compounds (µg/m3)2

IA-1_120120 12/01/20 45 140 25 U 0.14 U 0.077 U 0.061 1.2 U 7.5 2.1 U 1.6 U 0.45 0.052 U 3.4 0.40 0.11 

IA-2_120120 12/01/20 40 U 130 25 U 0.14 U 0.077 U 0.077 1.2 U 10 2.1 U 1.6 U 0.63 0.052 U 3.1 0.46 0.11 

IA-3_120120 12/01/20 43 180 25 U 0.14 U 0.077 U 0.077 1.2 U 11 2.1 U 1.6 U 0.63 0.052 U 4.2 0.47 0.098 

IA-4_120120 12/01/20 43 130 25 U 0.14 U 0.077 U 0.069 1.2 U 9.6 2.1 U 1.6 U 0.51 0.052 U 3.6 0.47 0.10 

IA-5_120120 12/01/20 40 U 96 25 U 0.14 U 0.077 U 0.077 1.2 U 7.6 2.1 U 1.6 U 0.65 0.052 U 3.9 0.44 0.11 

IA-6_120120 12/01/20 40 U 140 25 U 0.14 U 0.077 U 0.077 1.2 U 10 2.1 U 1.6 U 0.58 0.052 U 3.8 0.46 0.10 

IA-7_120120 12/01/20 40 U 50 U 25 U 0.14 U 0.077 U 0.073 1.6 6.0 2.1 U 1.6 U 0.44 0.052 U 2.4 U 0.43 0.12 

IA-8_120120 12/01/20 45 90 25 U 0.14 U 0.077 U 0.073 1.2 U 8.2 2.1 U 1.6 U 0.59 0.052 U 3.1 0.45 0.15 

IA-9_120120 12/01/20 67 130 25 U 0.14 U 0.077 U 0.073 1.2 U 13 2.1 U 1.6 U 0.59 0.052 U 9.2 0.42 0.15 

IA-10_120120 12/01/20 58 99 25 U 0.14 U 0.077 U 0.081 1.2 U 9.7 2.1 U 1.6 U 0.63 0.052 U 3.6 0.48 0.22 

IA-11_120120 12/01/20 42 98 25 U 0.14 U 0.077 U 0.069 1.2 U 9.9 2.1 U 1.6 U 0.68 0.052 U 3.7 0.53 0.25 

IA-12_120120 12/01/20 65 72 25 U 0.14 U 0.077 U 0.10 1.2 U 15 2.1 U 1.6 U 0.63 0.052 U 4.2 0.47 0.16 

IA-13_120120 12/01/20 51 100 25 U 0.14 U 0.077 U 0.061 1.2 U 7.5 2.1 U 1.6 U 0.55 0.052 U 4.0 0.40 0.19 

OA-1_120120 12/01/20 40 U 50 U 25 U 0.14 U 0.077 U 0.073 1.2 U 5.0 2.1 U 1.6 U 0.42 0.052 U 2.4 U 0.47 0.093 

OA-2_120120 12/01/20 59 52 25 U 0.14 U 0.077 U 0.097 4.4 37 2.1 U 1.6 U 0.59 0.052 U 2.4 U 0.52 0.098 

NE NE NE 0.043 0.0042 0.096 NE 14,000 0.0091 0.42 0.32 0.051 NE 0.42 0.11

Air-Phase Petroleum Hydrocarbons (µg/m3)1

Air-phase Petroleum 
Hydrocarbons, C9-

C10 Aromatics
APH C9-C12 

Aliphatics
APH C5-C8 
Aliphatics

1,1,2,2-
Tetrachloroethane 1-Propene

1,2-
Dichloroethane

1,2-
Dibromoethane Acetone Acrolein

Allyl Chloride (3-
Chloropropene) Benzene Benzyl chloride ChloroformButane

Carbon 
TetrachlorideSample DateSample ID

MTCA Method B Indoor Air Cleanup 

Level 3
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Volatile Organic Compounds (µg/m3)2

IA-1_120120 12/01/20 2.4 7.5 U 0.43 U 0.21 U 4.0 60 U 0.21 0.11 3.0 U 0.29 U 0.15 0.44 U 1.4 0.63 2.03 3.4 3.0 U 4.0 

IA-2_120120 12/01/20 2.3 7.5 U 0.43 U 0.21 U 3.5 U 35 U 0.18 0.11 3.0 U 0.29 U 0.14 0.44 U 1.6 0.72 2.32 3.1 3.0 U 3.5 U

IA-3_120120 12/01/20 2.7 7.5 U 0.43 U 0.21 U 3.6 65 U 0.20 0.11 3.0 U 0.29 U 0.13 0.44 U 1.5 0.66 2.16 4.2 3.0 U 3.6 

IA-4_120120 12/01/20 2.8 7.5 U 0.43 U 0.21 U 3.5 U 35 U 0.27 0.10 3.0 U 0.29 U 0.13 0.44 U 1.5 0.66 2.16 3.6 3.0 U 3.5 U

IA-5_120120 12/01/20 3.0 9.8 0.43 U 0.21 U 3.5 U 35 U 0.14 0.12 3.0 U 0.29 U 0.12 0.44 U 1.3 0.55 1.85 3.9 3.0 U 3.5 U

IA-6_120120 12/01/20 2.9 7.5 U 0.43 U 0.21 U 3.5 U 35 U 0.19 0.11 3.0 U 0.29 U 0.19 0.44 U 1.6 0.70 2.30 3.8 3.0 U 3.5 U

IA-7_120120 12/01/20 2.9 7.5 U 0.43 U 0.21 U 3.5 U 41 U 0.057 J 0.10 3.0 U 0.29 U 1.1 0.44 U 0.87 U 0.43 U 0.87 U 2.4 U 3.0 U 3.5 U

IA-8_120120 12/01/20 2.2 16 0.48 0.21 U 3.5 U 35 U 0.094 0.12 7.4 0.31 0.37 0.44 U 1.7 0.66 2.36 3.1 7.4 3.5 U

IA-9_120120 12/01/20 2.5 11 0.48 0.21 U 3.5 U 35 U 0.13 0.15 29 0.29 U 0.31 0.44 U 1.8 0.73 2.53 9.2 29 3.5 U

IA-10_120120 12/01/20 2.9 84 J 0.60 0.21 U 3.5 U 40 U 0.15 0.14 13 0.31 0.44 0.44 U 2.3 0.79 3.09 3.6 13 3.5 U

IA-11_120120 12/01/20 2.8 95 J 0.57 0.21 U 3.5 U 35 U 0.084 0.13 12 0.29 U 0.41 0.44 U 2.1 0.77 2.87 3.7 12 3.5 U

IA-12_120120 12/01/20 2.9 37 0.46 0.21 U 7.3 110 U 0.084 0.12 7.3 0.31 0.70 0.44 U 1.7 0.60 2.30 4.2 7.3 7.3 

IA-13_120120 12/01/20 2.5 25 0.51 0.21 U 3.5 U 47 U 0.13 0.13 7.9 0.29 U 0.60 0.44 U 1.9 0.67 2.57 4.0 7.9 3.5 U

OA-1_120120 12/01/20 2.9 7.5 U 0.43 U 0.21 U 3.5 U 35 U 0.057 J 0.061 3.0 U 0.29 U 0.11 U 0.44 U 0.87 U 0.43 U 0.87 U 2.4 U 3.0 U 3.5 U
OA-2_120120 12/01/20 3.0 7.5 U 0.43 U 0.21 U 3.9 64 U 0.079 0.058 3.0 U 0.29 U 0.11 U 0.44 U 0.91 0.43 U 0.91 2.4 U 3.0 U 3.9 

46 NE 460 0.11 320 66 0.074 0.074 NE 910 0.33 0.078 46 46 46 NE NE 320

Notes:

5 Sum of m,p-xylene and o-xylene. Where xylenes are non-detect, the highest laboratory reporting limit is shown.

established

Bold font type indicates the analyte was detected at a concentration greater than the laboratory reporting limit.

U = Constituent not detected above the laboratory reporting limit

cleanup level for residential exposure.

cleanup level for residential exposure.

2 VOCs analyzed using United States Environmental Protection Agency (EPA) Method TO-15, except where noted. Indoor air data 
are not adjusted to account for contributions from outdoor air. Only VOCs that were detected or with reporting limits greater than 
the MTCA Method B indoor air cleanup level for residential exposure are listed; all other VOCs are not detected for all samples.
3 Model Toxics Control Act (MTCA) Method B indoor air cleanup levels for residential exposure are from Ecology’s “CLARC Master 
Spreadsheet.xlsx” dated February 2021. Residential exposure scenario assumes 365 days/year, 24 hours/day for 30 years 
(carcinogenic chemicals) or for 6 years (non-carcinogenic chemicals).
4 Naphthalene analyzed using EPA Method TO-17. 

µg/m3 = micrograms per cubic meter

Dichlorodifluor
omethane EthanolSample ID Sample Date

Methylene 
Chloride NaphthaleneEthylbenzene

Hexachloro
butadiene Hexane

MTCA Method B Indoor Air 

Cleanup Level 3

Hexane

1 Air-phase petroleum hydrocarbons analyzed using Massachusetts Department of Environmental Protection Method MA-APH. 
Indoor air data are not adjusted to account for contributions from outdoor air. 

Xylene, m-,p- Xylene, o-

Total 

Xylenes5 Butane PentaneTrichloroethylene
Vinyl 

BromideNaphthalene4 Pentane Tetrahydrofuran
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C-1 DP1-3.5 3/31/2021 3.5 3.1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP1-11.0 3/31/2021 11.0 8.9 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP2-5.0 3/31/2021 5.0 3.8 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP2-11.0 3/31/2021 11.0 4.3 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP3-4.0 3/30/2021 4.0 0.7 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP3-7.0 3/30/2021 7.0 1,684 MS 0.005 U 0.005 U 0.005 U 0.01 U 7.5 50 U 250 U

C-1 DP4-3.5 3/30/2021 3.5 <1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP4-5.0 3/30/2021 5.0 3.7 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP4-7.0 3/30/2021 7.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP5-3.0 3/30/2021 3.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP5-6.0 3/30/2021 6.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP6-3.0 3/31/2021 3.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP6-6.0 3/31/2021 6.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP7-4.0 3/31/2021 4.0 3.0 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP7-9.0 3/31/2021 9.0 4.6 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP8-4.5 3/31/2021 4.5 1.9 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP8-9.0 3/31/2021 9.0 4.9 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP9-3.0 3/31/2021 3.0 3.4 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP9-7.5 3/31/2021 7.5 4.8 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP10-4.0 3/31/2021 4.0 3.7 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP11-4.0 3/31/2021 4.0 2.6 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP12-3.0 3/31/2021 3.0 2.2 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP12-8.0 3/31/2021 8.0 1.1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP13-2.0 3/30/2021 2.0 2.5 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP13-5.0 3/30/2021 5.0 2.3 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP14-5.0 3/30/2021 5.0 <1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP14-10.0 3/30/2021 10.0 2.3 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP15-4.0 3/30/2021 4.0 218 MS 0.005 U 0.005 U 0.005 U 0.01 U 51 50 U 250 U

C-1 DP15-7.0 3/30/2021 7.0 1.9 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 HSA1-5 4/4/2022 5.0 <1 SS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA1-15 4/4/2022 15.0 <1 NS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA2-4 4/4/2022 4.0 <1 NS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA2-10 4/4/2022 10.0 <1 SS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA2-15 4/4/2022 15.0 <1 NS 0.001 U 0.001 U 0.001 U 0.002 U -- -- --

C-1 HSA3-5 4/5/2022 5.0 <1 NS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA3-10 4/5/2022 10.0 <1 NS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA4-5 4/5/2022 5.0 <1 SS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA4-10 4/5/2022 10.0 <1 MS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA4-15 4/5/2022 15.0 1.5 MS 0.001 U 0.001 U 0.001 U 0.002 U 5 U 50 U 250 U

C-1 HSA4-20 4/5/2022 20.0 <1 SS 0.001 U 0.0032 0.001 U 0.0064 5 U 50 U 250 U

0.03 7 6 9 1007

Notes:

2 The approximate sample locations are shown in Figure 2.
3 Field screening methods are described in Appendix A.
4 BTEX compounds were analyzed by EPA Method 8260C.    
5 Sum of m,p-xylene and o-xylene. Where xylenes are non-detect, the highest laboratory reporting limit is shown.
6 Petroleum hydrocarbons analyzed by NWTPH-Gx and NWTPH-Dx.
7 Cleanup level when benzene is not present.
8 Cleanup level is the sum of diesel- and oil-range petroleum hydrocarbons.

bgs = below ground surface  

mg/kg = milligrams per kilogram

U = Analyte not detected at a concentration greater than the listed reporting limit.

-- = Not analyzed

NS = No sheen

SS = Slight sheen

Bolded value indicates analyte detected at the concentration shown.

1 Chemical analyses performed by Friedman and Bruya, Inc. of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix B.

Total Petroleum Hydrocarbons 

(mg/kg)6

Headspace 
Vapors (ppm)

Sheen

Sample Identification2 Sample Date
Sample Depth   

(feet bgs)

MTCA Method A Cleanup Level for Unrestricted Land Use 2,0008

    Gasoline 
Range

Field Screening 

Results3

Diesel 
Range

Lube Oil 
Range

2021 Phase II ESA

2022 Supplemental Investigation

Table 3
Soil Chemical Analytical Results1

Petroleum Hydrocarbons and BTEX
C-1 Hangar and C-1 Building, Snohomish County Airport

Everett, Washington

BTEX4                                                             

(mg/kg)

Xylenes5EthylbenzeneTolueneBenzene
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Tetrachloroethylene 
(PCE)

Trichloroethylene 
(TCE)

cis-1,2-
Dichloroethene

trans-1,2-
Dichloroethene

1,2-Dichloroethane 
(EDC)

1,1,1-
Trichloroethane

1,2,3-
Trichlorobenzene

1,2,4-
Trichlorobenzene

1,2,4-
Trimethylbenzene

1,2-
Dichlorobenzene

1,3,5-
Trimethylbenzene

1,3-
Dichlorobenzene

1,4-
Dichlorobenzene

2-Chlorotoluene

C-1 DP1-3.5 03/31/21 3.5 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP1-11.0 03/31/21 11.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP2-5.0 03/31/21 5.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP2-11.0 03/31/21 11.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP3-4.0 03/30/21 4.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP3-7.0 03/30/21 7.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP4-3.5 03/30/21 3.5 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP4-5.0 03/30/21 5.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP4-7.0 03/30/21 7.0 0.005 U 0.005 U 0.005 U 0.005 U 0.013 0.005 U 0.025 U 0.025 U 0.027 0.005 U 0.022 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP5-3.0 03/30/21 3.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP5-6.0 03/30/21 6.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP6-3.0 03/31/21 3.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP6-6.0 03/31/21 6.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP7-4.0 03/31/21 4.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP7-9.0 03/31/21 9.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP8-4.5 03/31/21 4.5 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP8-9.0 03/31/21 9.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP9-3.0 03/31/21 3.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP9-7.5 03/31/21 7.5 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP10-4.0 03/31/21 4.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP11-4.0 03/31/21 4.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP12-3.0 03/31/21 3.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP12-8.0 03/31/21 8.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP13-2.0 03/30/21 2.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP13-5.0 03/30/21 5.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP14-5.0 03/30/21 5.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP14-10.0 03/30/21 10.0 0.005 U 0.005 U 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP15-4.0 03/30/21 4.0 0.028 0.620 0.005 U 0.005 U 0.01 U 0.04 0.038 0.055 0.005 U 0.04 0.005 U 0.65 1.7 0.052 0.02 U
C-1 DP15-7.0 03/30/21 7.0 0.005 U 0.140 0.005 U 0.005 U 0.01 U 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U

C-1 HSA1-5 4/4/2022 5.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA1-15 4/4/2022 15.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA2-4 4/4/2022 4.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA2-10 4/4/2022 10.0 0.001 U 0.001 U 0.001 U 0.002 U 0.0026 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA2-15 4/4/2022 15.0 0.001 U 0.001 U 0.001 U 0.002 U 0.029 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA3-5 4/5/2022 5.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA3-10 4/5/2022 10.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA4-5 4/5/2022 5.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA4-10 4/5/2022 10.0 0.001 U 0.001 U 0.001 U 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA4-15 4/5/2022 15.0 0.001 U 0.0022 0.0014 0.002 U 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --
C-1 HSA4-20 4/5/2022 20.0 0.001 U 0.067 0.018 0.0029 0.002 U 0.002 U 0.25 U 0.25 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U --

0.05 0.03 160 1,600 11 2 NE 34.0 NE 7200 800 NE 190 1600
1

Notes:

2 The approximate exploration locations are shown in Figure 2.
3 Volatiles were analyzed by EPA Method 8260D. Only volatiles that were detected are listed; all other volatiles are non-detect for all samples. BTEX results are presented in Table 1. 
4 PCBs analyzed by EPA Method 8082A.
5 Cleanup level shown is the MTCA Method A cleanup level for unrestricted land use. If no MTCA Method A value is available, the most conservative MTCA Method B cleanup level is presented.

bgs = below ground surface; mg/kg = milligrams per kilogram

U = Analyte not detected at a concentration greater than the listed reporting limit.

-- = Not analyzed; NA = Not available; NE = Not established

Bolded value indicates analyte detected at the concentration shown.

Gray shaded value indicates the detected concentration exceeded the applicable cleanup level. 

Table 4

Everett, Washington

C-1 Hangar and C-1 Building, Snohomish County Airport

Volatile Organic Compounds (VOCs) and Polychlorinated Biphenyls (PCBs)

Soil Chemical Analytical Results1

1 Chemical analyses performed by Friedman and Bruya, Inc. of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix B.

Polychlorinated 

Biphenyls4 

(mg/kg)

VOCs3 (mg/kg)

2021 Phase II ESA

2022 Supplemental Investigation

MTCA Method A or B Cleanup Level for Unrestricted 

Land Use5

Sample Date
Sample 

Identification2
Sample Depth 

(feet bgs)

File No. 5530-014-01
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Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver

C-1 DP1-3.5 3/31/2021 3.5 2.69 42.7 1.00 U 19.1 2.0 1.00 U 1.00 U 1.00 U

C-1 DP1-11.0 3/31/2021 11.0 2.92 50.5 1.00 U 65.7 4 2.5 1.00 U 1.00 U 1.00 U

C-1 DP2-5.0 3/31/2021 5.0 4.74 34.5 1.00 U 21.1 1.74 1.00 U 1.00 U 1.00 U

C-1 DP2-11.0 3/31/2021 11.0 2.31 36.0 1.00 U 21.1 1.69 1.00 U 1.00 U 1.00 U

C-1 DP3-4.0 3/30/2021 4.0 2.25 26.0 1.00 U 23.3 4.86 1.00 U 1.00 U 1.00 U

C-1 DP3-7.0 3/30/2021 7.0 1.83 41.6 1.00 U 22.4 2.39 1.00 U 1.00 U 1.00 U

C-1 DP4-3.5 3/30/2021 3.5 1.78 50.1 1.00 U 20.3 2.14 1.00 U 1.00 U 1.00 U

C-1 DP4-5.0 3/30/2021 5.0 2.59 44.6 1.00 U 21.9 2.09 1.00 U 1.00 U 1.00 U

C-1 DP4-7.0 3/30/2021 7.0 1.83 35.6 1.00 U 19.4 1.62 1.00 U 1.00 U 1.00 U

C-1 DP5-3.0 3/30/2021 3.0 1.79 40.5 1.00 U 18.0 1.71 1.00 U 1.00 U 1.00 U

C-1 DP5-6.0 3/30/2021 6.0 2.08 48.0 1.00 U 24.6 2.37 1.00 U 1.00 U 1.00 U

C-1 DP6-3.0 3/31/2021 3.0 2.49 42.3 1.00 U 16.0 1.83 1.00 U 1.00 U 1.00 U

C-1 DP6-6.0 3/31/2021 6.0 2.63 48.0 1.00 U 20.0 2.13 1.00 U 1.00 U 1.00 U

C-1 DP7-4.0 3/31/2021 4.0 3.01 40.5 1.00 U 18.2 1.95 1.00 U 1.00 U 1.00 U

C-1 DP7-9.0 3/31/2021 9.0 2.01 38.3 1.00 U 18.2 1.75 1.00 U 1.00 U 1.00 U

C-1 DP8-4.5 3/31/2021 4.5 2.1 41.0 1.00 U 20.4 2.05 1.00 U 1.00 U 1.00 U

C-1 DP8-9.0 3/31/2021 9.0 2.93 47.2 1.00 U 18.8 2.22 1.00 U 1.00 U 1.00 U

C-1 DP9-3.0 3/31/2021 3.0 2.96 44.7 1.00 U 18.3 2.09 1.00 U 1.00 U 1.00 U

C-1 DP9-7.5 3/31/2021 7.5 2.36 44.2 1.00 U 20.8 2.36 1.00 U 1.00 U 1.00 U

C-1 DP10-4.0 3/31/2021 4.0 3.27 43.6 1.00 U 19.7 2.04 1.00 U 1.00 U 1.00 U

C-1 DP11-4.0 3/31/2021 4.0 2.98 46.5 1.00 U 18.3 2.22 1.00 U 1.00 U 1.00 U

C-1 DP12-3.0 3/31/2021 3.0 2.97 44.9 1.00 U 21.5 2.31 1.00 U 1.00 U 1.00 U

C-1 DP12-8.0 3/31/2021 8.0 3.02 39.3 1.00 U 21.4 2.11 1.00 U 1.00 U 1.00 U

C-1 DP13-2.0 3/30/2021 2.0 3.11 82.9 1.00 U 19.2 1.9 1.00 U 1.00 U 1.00 U

C-1 DP13-5.0 3/30/2021 5.0 3.35 40.7 1.00 U 14.7 1.59 1.00 U 1.00 U 1.00 U

C-1 DP14-5.0 3/30/2021 5.0 3.02 68.0 1.00 U 22.5 2.43 1.00 U 1.00 U 1.00 U

C-1 DP14-10.0 3/30/2021 10.0 1.71 32.5 1.00 U 16.4 1.31 1.00 U 1.00 U 1.00 U

C-1 DP15-4.0 3/30/2021 4.0 3.33 61.4 1.00 U 25.8 2.44 1.00 U 1.00 U 1.00 U

C-1 DP15-7.0 3/30/2021 7.0 3.24 56.5 1.00 U 19.6 2.15 1.00 U 1.00 U 1.00 U

C-1 HSA1-5 4/4/2022 5.0 1.70 46.2 1 U 15.9 1.59 1 U 1 U 1 U

C-1 HSA1-15 4/4/2022 15.0 2.14 48.5 1 U 22.3 2.26 1 U 1 U 1 U

C-1 HSA2-4 4/4/2022 4.0 2.36 43.5 1 U 19.4 2.03 1 U 1 U 1 U

C-1 HSA4-5 4/5/2022 5.0 2.13 52.3 1 U 18.2 1.90 1 U 1 U 1 U

20 1,600 5 2 2,000 5 250 2 400 5 400 5

7 NA 1 48 24 0.07 NA NA

Notes:

2 The approximate exploration locations are shown in Figure 2.
3 Metals analyzed by EPA Method 6020B. 

6 90th Percentile for natural background soil metals concentrations in Puget Sound region, Department of Ecology, publication #94-115, dated October 1994.

bgs = below ground surface

mg/kg = milligrams per kilogram

U = Analyte not detected at a concentration greater than the listed reporting limit.

NA = Not available

Bolded value indicates analyte has been detected at the concentration shown.

2022 Supplemental Investigation

4 Sample was analyzed for hexavalent chromium using EPA method 7196; hexavalent chromium was not detected and the cleanup level presented is for chromium III, which is the most common form 
of chromium.

2021 Phase II ESA

5 Cleanup level shown is the most conservative MTCA Method B cleanup level available for protection of groundwater; if no cleanup level is available for protection of groundwater, the MTCA Method B 
cleanup level for direct contact is shown.

1 Chemical analyses performed by Friedman and Bruya, Inc. of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix 

MTCA Method A or B Cleanup Level

Naturally occurring background metals in Puget Sound 

Soils6

Sample 

Identification2 Sample Date
Sample Depth  

 (feet bgs)
Total Metals3 (mg/kg)

Table 5
Soil Chemical Analytical Results1

Metals
C-1 Hangar and C-1 Building, Snohomish County Airport

Everett, Washington

File No. 5530-014-01
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Gasoline 
Range

Diesel 
Range

Motor Oil 
Range

Vinyl chloride Chlorobenzene
1,2-

Dichlorobenzene
Methylene 
Chloride

Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total

C-1 DP2-033121W 3/31/2021 100 U 50.0 U 250 U 0.2 U 1 U 1 U 12.0 7 0.100 U 3.48 29.5 16.7 539 1.00 U 1.08 4.57 187 1.98 24.6 1.00 U 1.00 U 1.00 U 1.55 6.28 1.00 U

C-1 DP3-033021W 3/30/2021 100 U 110 330 0.2 U 1 U 1 U 5.00 U 0.100 U 2.68 34.7 8.11 752 1.00 U 4.46 1.41 210 1.13 120 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

C-1 DP13-033121W 3/31/2021 100 U 50.0 U 250 U 0.2 U 1 U 1 U 5.00 U 0.100 U 1.00 U 6.62 14.7 129 1.00 U 1.00 U 1.00 U 24.7 1.00 U 2.99 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

C-1 DP14-033121W 3/31/2021 100 U 50.0 U 250 U 0.2 U 1 U 1 U 5.00 U 0.100 U 9.53 30.8 48.3 595 1.00 U 1.00 U 1.00 U 69.2 1.00 U 10.9 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

C-1 HSA3 4/21/2022 100 U 50 U 250 U 0.020 U 1.0 U 1.0 U 5 U 8 -- 7.41 9.99 65.4 71.8 1.0 U 1.0 U 1.0 U 2.23 1.0 U 1.0 U 1.0 U 1.0 U 3.03 3.26 1.0 U 1.0 U

C-1 HSA4 4/21/2022 100 U 230 250 U 0.36 3 1.4 5 U 8 -- 7.62 10.2 52.7 55.9 1.0 U 1.0 U 5.0 U 5.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.37 1.5 1.0 U 1.0 U

10009 0.20 16010 72010
5 0.1

Notes:
1 Chemical analyses performed by Friedman & Bruya of Seattle, Washington. 
2 The approximate exploration locations are shown on Figure 2. 
3 Petroleum hydrocarbons analyzed by NWTPH-Gx and NWTPH-Dx.

4 Volatiles were analyzed by EPA Method 8260C.  Only volatiles that were detected or not detected above cleanup levels in one or more samples are presented in this table.  
5 PCBs analyzed by EPA Method 8082A. 
6 Metals analyzed by EPA Method 6020B. 
7 The detected concentration was qualified by the analytical laboratory as the result of laboratory contamination.
8 The analytical laboratory reported that the calibration results for this analyte were outside of acceptance criteria. The reported value is an estimate.
9 Cleanup level when no benzene is present.
10 Cleanup levels are presented for Method B carcinogenic values, which are the most conservative cleanup levels available.
11 Cleanup levels are presented for Total Chromium.

bgs = below ground surface (pre-construction)

µg/L = micrograms per liter

U = Analyte not detected at a concentration greater than the listed reporting limit.

-- = Not analyzed

NA = Not Available

Bolded value indicates analyte detected at the concentration shown.

Gray shaded value indicates the detected concentration exceeded the applicable cleanup level. 

Table 6

Mercury Selenium Silver

Everett, Washington

Total Petroleum Hydrocarbons3        

(µg/L)Sample Date
Exploration 

Identification2 Arsenic Barium Cadmium Chromium Lead
PCBs5 

(µg/L)

C-1 Hangar and Building, Snohomish County Airport

Petroleum Hydrocarbons, VOCs, and Metals
Groundwater Chemical Analytical Results1

2 8010 80108 3,20010 5 5011 15

Metals6 (µg/L)

2022 Supplemental Investigation

2021 Phase II ESA

Volatile Organic Compounds4 (VOCs)
(µg/L)

MTCA Method A or B Cleanup Level 500

File No. 5530-014-01
Table  6 | September 2, 2022 Page 1 of 1
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electronic files. The master file is stored by GeoEngineers, Inc. and 
will serve as the official record of this communication.

Data Source: Building maps provided by Snohomish County 2020. 
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Figure 3

Phase II ESA Exploration Locations  
(2021 and 2022)
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Proposed Remedial Investigation Exploration 
Locations
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2020 VI Evaluation Report and 2021 Phase II ESA Report 
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INTRODUCTION 

C-N-I Locates Ltd. was hired by Geo Engineers to concrete scan the reinforcement in 12 areas for 

avoidance for vapor pin installations throughout the Western half of an aircraft hangar. 

 

GEOPHYSICAL METHODOLOGY AND EQUIPMENT 
The Geophysical Survey Systems SIR 3000 Concrete Scanner with the 2000 MHz palm antenna 

was used to identify the variations in subsurface conditions that indicate a significant change in material. 

GPR is a non-destructive geophysical device used for subsurface exploration and operates by 

transmitting an electromagnetic pulse from an antenna into the ground and then capturing the partial 

reflections from subsurface layers. Any other material of carried density will either speed up the signal 

creating a hyperbola trail. This is similar to a rock in a creek, the water bends around the rock leaving a 

tail wake. 

 

SITE AREA 
The work area consisted of 12 locations that were adjusted based on varying slab conditions inside 

the Western half of the hangar. The hangar in question presented unique conditions with layers of concrete 

constructed on top of the initial slab at different times. 

 
ANALYSES / INTERPRETATIONS AND FINDINGS 

The hangar, most likely due to it’s age, presented unique scanning conditions. The hangar appeared 

to have been renovated at one point in time, with some areas having new concrete and reinforcement 

placed directly on top of the original slab, potentially up to 14” of new concrete in some areas. 

This made determining the slab depth with certainty very difficult and in some areas impossible, 

resulting in some areas having to be adjusted to new locations. As can be seen in the images below, the 

slab depth varies widely from location to location and an unusual separation layer can be seen at one of 

the reinforcement mats in certain locations. 

However, despite all of the difficulties in determining the slab depth, the reinforcement was 

otherwise fairly standard and unremarkable with a regular pattern throughout the hangar. 

 

 

 

Pictures Below…. 

  
PO BOX 7740    BONNEY LAKE, WA  98391 

TOLL FREE: 1-877-826-1177    PHONE:  253-826-1177    FAX:  253-826-2232 

VISIT OUR WEBSITE AT: WWW.CNILOCATES.COM OR E-MAIL US AT:  INFO@CNILOCATES.COM 

 
GPR  METALIC LINE DETECTION  NON-METALLIC PIPE DETECTION  VIDEO PIPE INSPECTION  ELECTRICAL FAULT DETECTION 

LEAK DETECTION  MAGNETIC DETECTION  UTILITY DESIGN SURVEYS  CONTRACT LOCATING  STRURCTURAL & CONCRETE IMAGING 
 

“IT’S A JUNGLE OUT THERE.”  

  

 

 

  

 

 

 

 

http://www.cnilocates.com/
mailto:info@cnilocates.com
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 14, 2020 
 
 
Jacob Letts, Project Manager 
GeoEngineers 
2101 4th Ave, Suite 950 
Seattle, WA  98121 
 
Dear Mr Letts: 
 
Included are the results from the testing of material submitted on December 1, 2020 
from the C-1 Hangar&Precision Reg. Support (SNO-CO) PO 5530-014-01, F&BI 012023 
project.  There are 19 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
GNR1214R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 1, 2020 by Friedman & 
Bruya, Inc. from the GeoEngineers C-1 Hangar&Precision Reg. Support (SNO-CO) PO 
5530-014-01, F&BI 012023 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID GeoEngineers 
012023 -01 IA-1_120120 
012023 -02 IA-2_120120 
012023 -03 IA-3_120120 
012023 -04 IA-4_120120 
012023 -05 IA-5_120120 
012023 -06 IA-6_120120 
012023 -07 IA-7_120120 
012023 -08 IA-8_120120 
012023 -09 IA-9_120120 
012023 -10 IA-10_120120 
012023 -11 IA-11_120120 
012023 -12 IA-12_120120 
012023 -13 IA-13_120120 
012023 -14 OA-1_120120 
012023 -15 OA-2_120120 
 
 
 
Naphthalene (air) - Analysis Method TO-17 
All quality control requirements were acceptable.   
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-1_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-01 1/0.047 
Date Analyzed: 12/08/20 Data File: 120819.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.11 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-2_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-02 1/0.034 
Date Analyzed: 12/08/20 Data File: 120820.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.11 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-3_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-03 1/0.035 
Date Analyzed: 12/08/20 Data File: 120821.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.11 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-4_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-04 1/0.036 
Date Analyzed: 12/08/20 Data File: 120822.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.10 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-5_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-05 1/0.038 
Date Analyzed: 12/08/20 Data File: 120823.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.12 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-6_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-06 1/0.039 
Date Analyzed: 12/09/20 Data File: 120824.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.11 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-7_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-07 1/0.041 
Date Analyzed: 12/09/20 Data File: 120825.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.10 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-8_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-08 1/0.039 
Date Analyzed: 12/09/20 Data File: 120826.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.12 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-9_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-09 1/0.038 
Date Analyzed: 12/09/20 Data File: 120827.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.15 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-10_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-10 1/0.038 
Date Analyzed: 12/09/20 Data File: 120828.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.14 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-11_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-11 1/0.036 
Date Analyzed: 12/09/20 Data File: 120829.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.13 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-12_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-12 1/0.040 
Date Analyzed: 12/09/20 Data File: 120830.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.12 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: IA-13_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-13 1/0.039 
Date Analyzed: 12/09/20 Data File: 120831.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.13 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: OA-1_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-14 1/0.043 
Date Analyzed: 12/09/20 Data File: 120832.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.061 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: OA-2_120120 Client: GeoEngineers 
Date Received: 12/01/20 Project: 5530-014-01, F&BI 012023 
Date Collected: 12/01/20 Lab ID: 012023-15 1/0.041 
Date Analyzed: 12/09/20 Data File: 120833.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene 0.058 
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Analysis For Volatile Compounds By Method TO-17 
 
Client Sample ID: Method Blank Client: GeoEngineers 
Date Received: Not Applicable Project: 5530-014-01, F&BI 012023 
Date Collected: Not Applicable Lab ID: 00-2765 mb 
Date Analyzed: 12/08/20 Data File: 120810.D 
Matrix: Air Instrument: GCMS10 
Units: ug/m3 Operator: bat 
 
 Concentration 
Compounds: ug/m3 
 
Naphthalene <1 
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Date of Report:  12/14/20 
Date Received:  12/01/20 
Project:  C-1 Hangar&Precision Reg. Support (SNO-CO) PO 5530-014-01, F&BI 012023 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-17  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Naphthalene ng/tube 50  101  70-130 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 

c - The presence of the analyte may be due to carryover from previous sample injections. 
 

cf - The sample was centrifuged prior to analysis. 
 

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 

 

dv - Insufficient sample volume was available to achieve normal reporting limits. 
 

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The analyte is a common laboratory and field contaminant. 
 

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 

hs - Headspace was present in the container used for analysis. 
 

ht – The analysis was performed outside the method or client-specified holding time requirement. 
 

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 

lc - The presence of the analyte is likely due to laboratory contamination. 
 

L - The reported concentration was generated from a library search. 
 

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 

pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 

  

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 

vo - The value reported fell outside the control limits established for this analyte. 
 

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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1.0 INTRODUCTION 

This report presents the results of the Phase II Environmental Site Assessment (ESA) completed in 
May 2021 for the Snohomish County Airport at Paine Field’s C-1 Hangar and C-1 Building (Site) located at 
3200 – 100th Street SW in Everett, Washington (Figure 1). The purpose of the Phase II ESA was to evaluate 
soil and groundwater conditions at the C-1 Hangar and C-1 Building properties, including locations where 
contaminants of concern were detected in soil vapor during the Vapor Intrusion (VI) Evaluation completed 
in 2020 (GeoEngineers, 2021), in accordance with applicable Model Toxics Control Act (MTCA) regulatory 
criteria and guidance. The building layout and Phase II ESA sample locations are shown on Figure 2. 

The C-1 Hangar is approximately 1.5-acres and developed with an approximately 53,000 square-foot 
aircraft hangar and adjacent covered outdoor space referenced as the Hangar Annex. The C-1 Hangar was 
last leased to Aviation Technical Services, Inc. (ATS) starting on April 1, 1999. The Hangar Annex was 
constructed and added to the lease in September 2011, and both leases were terminated on 
December 31, 2020. The space was used for airplane storage, general workshop, and office spaces during 
the time of the lease. The C-1 Hangar Property is not listed in Ecology’s contaminated sites database. 

The C-1 Building property is located adjacent to the C-1 Hangar and is approximately 0.85-acres and 
consists of one approximately 25,000 square-foot building and an adjacent 12,000 square-foot exterior 
storage yard. The C-1 Building was last occupied by Precision Engines starting in 1997. The C-1 Building 
Property is listed by Ecology as the Precision Engines LLC site (Cleanup Site ID: 3526; Facility/Site 
ID: 84613634) with status listed as “cleanup started” and has been the subject of investigations and 
focused remedial actions since at least 1998 (AGI, 1998; URS, 2001; HWA, 2018). The C-1 Building is 
currently vacant with remnant equipment left in place from the previous tenants (i.e., HVAC infrastructure 
such as vent hoods, general plumbing fixtures, and work benches). 

2.0 POTENTIAL CHEMICALS OF CONCERN AND SCREENING LEVELS 

Based on the findings of prior investigations and applicable MTCA criteria, the chemicals of concern (COCs) 
identified for evaluation during this Phase II ESA included petroleum hydrocarbons, volatile organic 
compounds (VOCs), polychlorinated biphenyls (PCBs), and metals. The media evaluated for the Phase II 
ESA were soil and groundwater. MTCA Method A cleanup levels for unrestricted land use were used for 
screening purposes for the Phase II ESA; published values for natural background metals concentrations 
in Puget Sound soils were also used for comparison purposes. Where no MTCA Method A values exist, 
Method B cleanup levels were used when available. The corresponding MTCA cleanup levels are presented 
in Tables 1 through 4. The MTCA cleanup levels are considered appropriate and conservative screening 
levels for the purpose of this Phase II ESA to evaluate and document Site conditions and assess the 
potential need for further action relative to protection of human health and the environment. Final 
applicable cleanup standards will be determined in accordance with MTCA requirements including 
consideration of the historical and current industrial setting and use of the Site. 
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3.0 PHASE II ESA SCOPE OF SERVICES 

A total of 15 explorations (soil borings [C-1 DP-1 through DP-15]) were completed in March 2021 to 
assess potential impacts to soil and groundwater at the Site. In addition, a focused geophysical 
(i.e., ground-penetrating radar [GPR]) survey was conducted to assess the potential presence of 
underground utilities and other potential physical obstructions at the selected sample locations.  

The Phase II ESA scope included the following: 

1. Communications with Paine Field relative to project background, Site access, and schedule.

2. Prepare a sampling and analysis plan (SAP) and site health and safety plan prior to the start of field
work and submit to the County for review and comment.

3. Mark proposed exploration locations and notify service providers to mark utilities in the vicinity of the
proposed exploration locations. Subcontract a private utility locate service to locate underground
utilities on the property using GPR technologies.

4. Subcontract a concrete coring company to core 4-inch holes in the C-1 Hangar and C-1 Building
concrete slabs at each exploration location.

5. Observe direct-push drilling of 15 borings to depths up to 15 feet or to refusal and obtain continuous
core soil samples.

6. Field screen soil samples from the borings for evidence of petroleum hydrocarbons and VOCs using
visual, water sheen and headspace vapor screening methods. Visually classify the samples in general
accordance with ASTM D 2488 and maintain a detailed log of each boring.

7. Submit selected soil samples for laboratory chemical analysis for the following analyses: gasoline-range
total petroleum hydrocarbons by NWTPH-Gx (including mineral spirits); diesel- and heavy oil-range total
petroleum hydrocarbons by NWTPH-Dx Method; VOCs by EPA 8260; PCBs by EPA 8082; and metals
(RCRA 8) by EPA Method 6000/7000 series.

8. Collect grab groundwater samples from the direct-push borings if sufficient groundwater is encountered
during drilling. Submit groundwater samples for the following analyses: gasoline-range total petroleum
hydrocarbons by NWTPH-Gx (including mineral spirits); diesel- and heavy oil-range total petroleum
hydrocarbons by NWTPH-Dx Method; VOCs by EPA 8260; PCBs by EPA 8082; and total and dissolved
metals (RCRA 8) by EPA Method 6000/7000 series.

9. Observe the restoration of the concrete slab by the subcontracted concrete coring company.

10. Temporarily store investigation-derived wastes on site pending characterization and appropriate off-
site disposal at a permitted facility.

4.0 PHASE II ESA FINDINGS 

4.1. General 

The Phase II ESA investigation was conducted in March 2021. The focused GPR survey was completed 
on March 29, 2021 prior to concrete coring and exploratory drilling. The Phase II ESA explorations 
consisted of 15 direct push explorations completed at the approximate locations shown on Figure 2 on 
March 30 and 31, 2021. A representative of GeoEngineers observed and documented subsurface 
conditions during drilling and obtained soil and groundwater samples for field screening and chemical 
analysis. Exploration and sampling field procedures and the exploration logs are presented in Appendix A. 
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4.2. Focused Concrete Survey 

C-N-I Locates, Ltd. performed the focused GPR survey to identify possible underground piping, rebar, and
estimate concrete thickness for coring purposes. Each proposed boring location was also cleared for
conductible utilities using a hand-held radio detector prior to concrete coring and drilling activities.

No GPR responses indicative of subsurface structures were observed in the survey areas. The only GPR 
response observed in this area was attributed to a subsurface stormwater drain that is portrayed on historic 
utility maps. 

4.3. Phase II Environmental Site Assessment 

Direct-push borings C-1 DP-1 through DP-15 were completed on March 30 and 31, 2021. Two borings 
(C-1 DP-10 and DP-11) were completed to approximately 4 feet below ground surface (bgs); the remaining 
borings hit refusal at depths ranging between 7 and 15 feet bgs. Soil and groundwater conditions 
encountered in the explorations are described below. The exploration locations were targeted based on the 
findings of prior investigations and distributed to assess the footprint of the property. Phase II ESA field 
procedures are described in Appendix A. Copies of the chemical analytical laboratory reports are provided 
in Appendix C. The following matrix presents the soil and groundwater sampling and analysis rationale for 
the Phase II ESA. 

Direct 
Push (DP) 
Boring ID 

General Description 
of Exploration 

Location Sampling Rationale 
Contaminants of Concern (COCs) and 

Chemical Analyses 

C-1 DP-1
through
DP-4

Western portion of 
the Site within the 
C-1 Hangar.

Evaluate soil and 
groundwater where COCs 
were detected in soil vapor 
in 2020 and adjacent to a 
storm drain and 
compressor shed north of 
the C-1 Hangar. 

 Petroleum hydrocarbons by NWTPH-Gx and
NWTPH-Dx
 VOCs by EPA Method 8260
 Metals (MTCA 5) by EPA 6000/7000 series
 PCBs by EPA Method 8082

C-1 DP-5
through
DP-11

Central C-1 Hangar 
spatially distributed 
locations. 

Evaluate soil and 
groundwater in areas 
where COCs were detected 
in soil vapor in 2020 and 
for lateral coverage across 
the central and eastern 
portion of the C-1 Hangar. 

 Petroleum hydrocarbons by NWTPH-Gx and
NWTPH-Dx
 VOCs by EPA Method 8260
 Metals (MTCA 5) by EPA 6000/7000 series
 PCBs by EPA Method 8082

C-1 DP-12
through
DP-14

Southeast portion of 
the Site 
downgradient of 
C-1 Building

Evaluate soil and 
groundwater in the Hangar 
Annex and in outside areas 
adjacent to locations 
where COCs were detected 
in soil and/or groundwater 
outside the C-1 Building.

 Petroleum hydrocarbons by NWTPH-Gx and
NWTPH-Dx
 VOCs by EPA Method 8260
 Metals (MTCA 5) by EPA 6000/7000 series
 PCBs by EPA Method 8082

C-1 DP-15

Northeastern portion 
of the Site within 
C-1 Building
footprint

Evaluate soil and 
groundwater in the area 
where COCs were detected 
in soil vapor at the  
C-1 Building (HWA, 2018).

 Petroleum hydrocarbons by NWTPH-Gx and
NWTPH-Dx
 VOCs by EPA Method 8260
 Metals (MTCA 5) by EPA 6000/7000 series
 PCBs by EPA Method 8082
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4.3.1. Soil Conditions 

Soil conditions encountered at the Site generally consisted of a fill layer up to approximately 4 to 10 feet 
thick overlying dense glacial deposits to the total depths explored. The fill consisted of sand, silty sand or 
sand with silt, with varying amounts of gravel. The fill is underlain by native soil consisting of sand with 
interbedded silt and varying gravel to the maximum depth explored of 15 feet bgs. Exploration logs are 
presented in Appendix A. 

4.3.2. Groundwater Conditions 

At locations where groundwater was encountered (only in borings C-1 DP2, C-1 DP3, C-1 DP13, and 
C-1 DP14), a grab groundwater sample was collected for laboratory chemical analysis as part of a
screening-level evaluation of groundwater quality beneath the Site. No evidence of groundwater was
observed in the remaining borings. Based on available information, the area/regional groundwater flow
direction at the Site is to the west toward Puget Sound (HWA, 2018), and the occurrence and flow of shallow
perched water varies locally.

4.4. Soil Field Screening 

Soil from the explorations was field screened for physical evidence of petroleum hydrocarbons and VOCs 
using visual, water sheen and headspace vapor screening methods. In general field screening did not 
indicate evidence of potential contamination with the exception of soil headspace measurements using a 
photoionizing detector (PID) at varying depths in 2 of the 15 explorations (C-1 DP-4 and DP-15). Soil 
samples that exhibited possible field screening evidence of potential contamination were selected for 
chemical analysis. Field screening results are shown on the exploration logs and field screening results for 
samples that were chemically analyzed are presented in Table 1. 

4.5. Soil Chemical Analytical Results 

Twenty-nine soil samples from the Phase II ESA explorations were submitted for laboratory chemical 
analysis for petroleum hydrocarbons, VOCs, PCBs, and RCRA metals. The only soil sample locations with 
detected concentrations of COCs exceeding the applicable MTCA Cleanup Levels (C-1 DP-15-4 and -7) are 
shown on Figure 2. A summary of the soil analytical data is presented below and the data are included in 
Tables 1 through 3. 

4.5.1. Petroleum Hydrocarbons and BTEX (Table 1) 

■ Gasoline-range total petroleum hydrocarbons were detected in 2 of 29 soil samples obtained from the
western portion of the C-1 Hangar and from within the C-1 Building at concentrations of 7.50 and 51.0
milligrams per kilogram [mg/kg]. The detected gasoline-range total petroleum hydrocarbons were all
less than the MTCA cleanup level of 100 mg/kg when benzene is not present. Benzene, toluene,
ethylbenzene, and xylenes (BTEX) were not detected at concentrations greater than the laboratory
reporting limits in any of the soil samples.

■ Diesel- and Heavy oil-range total petroleum hydrocarbons were not detected at concentrations greater
than the laboratory reporting limits in any of soil samples.
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4.5.2. VOCs and PCBs (Table 2) 

■ Trichloroethylene (TCE) was detected in soil samples from C-1 DP-15, located within the C-1 Building,
at depths of 4 feet and 7 feet bgs. The detected concentrations in the two samples were 0.140 and
0.620, and both exceed the MTCA Method B Cleanup Level of 0.03 mg/kg.

■ Tetrachloroethylene (PCE) was detected in the soil sample from C-1 DP-15 at 4 feet bgs at a
concentration of 0.0280 mg/kg, which is less than the MTCA Method B Cleanup Level of 0.05 mg/kg.

■ The following VOCs were detected in the sample from C-1 DP-15 at 4 feet bgs at concentrations less
than the MTCA Method A or B Cleanup Levels: 1,1,1-Trichloroethane, 1,2,3-Trichlorobenzene,
1,2,4-Trichlorobenzene, 1,2-Dichlorobenzene, 1,3-Dichlorobenzene, 1,4-Dichlorobenzene, and
2-Chlorotoluene.

■ The following VOCs were detected in the sample from C-1 DP-4 at 7 feet bgs at concentrations less
than the MTCA Method A or B Cleanup Levels: 1,2,4-Trimethylbenzene, 1,2-Dichloroethane, and
1,3,5-Trimethylbenzene.

4.5.3. Metals (Table 3) 

■ Arsenic, barium, chromium, and lead were detected in all 29 soil samples at concentrations less than
the MTCA Method A or B cleanup levels and the detected concentrations were generally near or below
naturally occurring background metals concentrations in Puget Sound Soils (Ecology, 1994). The soil
sample from C-1 DP-1 at 11 feet bgs, contained a chromium concentration of 65.7 mg/kg, which is
approximately 1.4 times the natural background concentration in Puget Sound Soils; a follow-up
analysis was completed for hexavalent chromium, which was not detected in the sample.

■ Cadmium, mercury, selenium, and silver were not detected at concentrations greater than the
laboratory reporting limits in the 29 soil samples analyzed.

4.6. Groundwater Chemical Analytical Results (Table 4) 

Grab groundwater samples were collected from the four boring (C-1 DP-2, C-1 DP-3, C-1 DP-13, and 
C-1 DP-14) where groundwater was encountered during drilling. The grab groundwater samples were
collected using low-flow sampling methods and submitted for laboratory chemical analysis for the following:
petroleum hydrocarbons, VOCs, PCBs, and Total and Dissolved RCRA metals. A summary of COCs detected
in groundwater is presented below and in Table 4. The detected concentrations of COCs in groundwater
exceeding the applicable MTCA Cleanup Levels are shown on Figure 2.

■ Diesel- and heavy oil-range total petroleum hydrocarbons were detected at concentrations greater than
the laboratory reporting limits in the groundwater sample obtained from boring C-1 DP-3 at
concentrations of 110 micrograms per liter (µg/L) and 330 µg/L, respectively. The detected
concentrations were less than the MTCA Method A cleanup levels for diesel and heavy oil (500 µg/L).

■ VOCs were not detected in any of the groundwater samples at concentrations greater than the
laboratory reporting limits with the exception of Methylene Chloride, which was detected in the
groundwater sample obtained from boring C-1 DP2; however, the detection of methylene chloride in
this sample was the result of laboratory contamination, as qualified by the analytical laboratory
(Appendix A).
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■ Dissolved arsenic was detected in the groundwater sample from boring C-1 DP14 at a concentration of
9.53 µg/L, which exceeds the MTCA Method B cleanup level of 5 µg/L. Total arsenic concentrations
exceeded the MTCA Method B cleanup level in all four groundwater grab samples with concentrations
ranging from 6.62 to 34.7 µg/L; however, turbidity levels were greater than 100 NTU in each sample,
which is common for grab samples collected of shallow perched groundwater.

■ Total chromium was detected in the groundwater samples collected from borings C-1 DP-2, C-1 DP-3,
and C-1 DP14 at concentrations ranging from 69.2 to 210 µg/L, which exceed the MTCA Method B
cleanup level of 50 µg/L.

■ Total lead was detected in the groundwater samples obtained from borings C-1 DP-2 and C-1 DP-3 at
concentrations of 24.6 and 120 µg/L, which exceed the MTCA Method B cleanup level of 15 µg/L.

5.0 LIMITATIONS 

This report has been prepared for use by Snohomish County Airport and their authorized agents. This report 
may be provided to regulatory agencies for review. No third parties should place legal reliance on this report. 
GeoEngineers has performed this Phase II ESA in accordance with the scope and limitations of our 
Agreement with Snohomish County dated February 2, 2021. Within the limitations of scope, schedule and 
budget, our services have been executed in accordance with generally accepted environmental science 
practices in this area at the time this report was prepared. No warranty or other conditions, express or 
implied, should be understood. 

Any electronic form, facsimile or hard copy of the original document (email, text, table and/or figure), if 
provided, and any attachments are only a copy of the original document. The original document is stored 
by GeoEngineers, Inc. and will serve as the official document of record. 

Please refer to Appendix C titled “Report Limitations and Guidelines for Use” for additional information 
pertaining to use of this report. 
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Benzene Toluene Ethylbenzene Xylenes5

C-1 DP1-3.5 3/31/2021 3.5 3.1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP1-11.0 3/31/2021 11.0 8.9 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP2-5.0 3/31/2021 5.0 3.8 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP2-11.0 3/31/2021 11.0 4.3 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP3-4.0 3/30/2021 4.0 0.7 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP3-7.0 3/30/2021 7.0 1,684 MS 0.005 U 0.005 U 0.005 U 0.01 U 7.5 50 U 250 U

C-1 DP4-3.5 3/30/2021 3.5 <1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP4-5.0 3/30/2021 5.0 3.7 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP4-7.0 3/30/2021 7.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP5-3.0 3/30/2021 3.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP5-6.0 3/30/2021 6.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP6-3.0 3/31/2021 3.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP6-6.0 3/31/2021 6.0 <1 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP7-4.0 3/31/2021 4.0 3.0 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP7-9.0 3/31/2021 9.0 4.6 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP8-4.5 3/31/2021 4.5 1.9 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP8-9.0 3/31/2021 9.0 4.9 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP9-3.0 3/31/2021 3.0 3.4 NS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP9-7.5 3/31/2021 7.5 4.8 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP10-4.0 3/31/2021 4.0 3.7 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP11-4.0 3/31/2021 4.0 2.6 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP12-3.0 3/31/2021 3.0 2.2 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP12-8.0 3/31/2021 8.0 1.1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP13-2.0 3/30/2021 2.0 2.5 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP13-5.0 3/30/2021 5.0 2.3 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP14-5.0 3/30/2021 5.0 <1 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP14-10.0 3/30/2021 10.0 2.3 MS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

C-1 DP15-4.0 3/30/2021 4.0 218 MS 0.005 U 0.005 U 0.005 U 0.01 U 51 50 U 250 U

C-1 DP15-7.0 3/30/2021 7.0 1.9 SS 0.005 U 0.005 U 0.005 U 0.01 U 5 U 50 U 250 U

0.03 7 6 9 1007

Notes:

2 The approximate sample locations are shown in Figure 2.
3 Field screening methods are described in Appendix A.
4 BTEX compounds were analyzed by EPA Method 8260C.    
5 Sum of m,p-xylene and o-xylene. Where xylenes are non-detect, the highest laboratory reporting limit is shown.
6 Petroleum hydrocarbons analyzed by NWTPH-Gx and NWTPH-Dx.
7 Cleanup level when benzene is not present.
8 Cleanup level is the sum of diesel- and oil-range petroleum hydrocarbons.

bgs = below ground surface  

mg/kg = milligrams per kilogram

U = Analyte not detected at a concentration greater than the listed reporting limit.

NS = No sheen

SS = Slight sheen

MS = Moderate sheen

ppm = parts per million

Bolded value indicates analyte detected at the concentration shown.

1 Chemical analyses performed by Friedman and Bruya, Inc. of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix B.

Total Petroleum Hydrocarbons 

(mg/kg)6

Headspace 
Vapors (ppm)

Sheen

Sample Identification2 Sample Date
Sample Depth   

(feet bgs)

BTEX4                                                             

(mg/kg)

MTCA Method A Cleanup Level for Unrestricted Land Use 2,0008

    Gasoline 
Range

Field Screening 

Results3

Diesel 
Range

Lube Oil 
Range

Table 1
Soil Chemical Analytical Results1

Petroleum Hydrocarbons and BTEX
C-1 Hangar and Building, Snohomish County Airport

Everett, Washington
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1,1,1-
Trichloroethane

1,2,3-
Trichlorobenzene

1,2,4-
Trichlorobenzene

1,2,4-
Trimethylbenzene

1,2-
Dichlorobenzene

1,2-Dichloroethane
1,3,5-

Trimethylbenzene
1,3-

Dichlorobenzene
1,4-

Dichlorobenzene
2-Chlorotoluene

Tetrachloroeth
ylene (PCE)

Trichloroethyle
ne (TCE)

C-1 DP1-3.5 03/31/21 3.5 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP1-11.0 03/31/21 11.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP2-5.0 03/31/21 5.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U

C-1 DP2-11.0 03/31/21 11.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP3-4.0 03/30/21 4.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP3-7.0 03/30/21 7.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP4-3.5 03/30/21 3.5 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP4-5.0 03/30/21 5.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP4-7.0 03/30/21 7.0 0.005 U 0.025 U 0.025 U 0.027 0.005 U 0.013 0.022 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP5-3.0 03/30/21 3.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP5-6.0 03/30/21 6.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP6-3.0 03/31/21 3.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP6-6.0 03/31/21 6.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP7-4.0 03/31/21 4.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP7-9.0 03/31/21 9.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP8-4.5 03/31/21 4.5 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP8-9.0 03/31/21 9.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP9-3.0 03/31/21 3.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP9-7.5 03/31/21 7.5 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U

C-1 DP10-4.0 03/31/21 4.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP11-4.0 03/31/21 4.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP12-3.0 03/31/21 3.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP12-8.0 03/31/21 8.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP13-2.0 03/30/21 2.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP13-5.0 03/30/21 5.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP14-5.0 03/30/21 5.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U

C-1 DP14-10.0 03/30/21 10.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.02 U
C-1 DP15-4.0 03/30/21 4.0 0.04 0.038 0.055 0.005 U 0.04 0.01 U 0.005 U 0.65 1.7 0.052 0.028 0.620 0.02 U
C-1 DP15-7.0 03/30/21 7.0 0.005 U 0.025 U 0.025 U 0.005 U 0.005 U 0.01 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.140 0.02 U

2 NE 34.0 NE 7200 11 800 NE 190 1600 0.05 0.03 1

Notes:

2 The approximate exploration locations are shown in Figure 2.

4 PCBs analyzed by EPA Method 8082A.

bgs = below ground surface

mg/kg = milligrams per kilogram

U = Analyte not detected at a concentration greater than the listed reporting limit.

NA = Not available

Bolded value indicates analyte detected at the concentration shown.

Gray shaded value indicates the detected concentration exceeded the applicable cleanup level. 

5 Cleanup level shown is the MTCA Method A cleanup level for unrestricted land use. If no MTCA Method A value is available, the most conservative MTCA Method B cleanup level is presented.

Polychlorinated 

Biphenyls4 

(mg/kg)

Table 2
Soil Chemical Analytical Results1

Volatile Organic Compounds (VOCs) and Polychlorinated Biphenyls (PCBs)

VOCs3 (mg/kg)

C-1 Hangar and Building, Snohomish County Airport

Everett, Washington

3 Volatiles were analyzed by EPA Method 8260C. Only volatiles that were detected are listed; all other volatiles are non-detect for all samples. BTEX results are presented in Table 1. 

MTCA Method A or B Cleanup Level for Unrestricted Land Use5

Sample DateSample Identification2 Sample Depth   
(feet bgs)

1 Chemical analyses performed by Friedman and Bruya, Inc. of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix B.
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Arsenic Barium Cadmium Chromium Lead Mercury Selenium Silver

C-1 DP1-3.5 3/31/2021 3.5 2.69 42.7 1.00 U 19.1 2.0 1.00 U 1.00 U 1.00 U

C-1 DP1-11.0 3/31/2021 11.0 2.92 50.5 1.00 U 65.7 4 2.5 1.00 U 1.00 U 1.00 U

C-1 DP2-5.0 3/31/2021 5.0 4.74 34.5 1.00 U 21.1 1.74 1.00 U 1.00 U 1.00 U

C-1 DP2-11.0 3/31/2021 11.0 2.31 36.0 1.00 U 21.1 1.69 1.00 U 1.00 U 1.00 U

C-1 DP3-4.0 3/30/2021 4.0 2.25 26.0 1.00 U 23.3 4.86 1.00 U 1.00 U 1.00 U

C-1 DP3-7.0 3/30/2021 7.0 1.83 41.6 1.00 U 22.4 2.39 1.00 U 1.00 U 1.00 U

C-1 DP4-3.5 3/30/2021 3.5 1.78 50.1 1.00 U 20.3 2.14 1.00 U 1.00 U 1.00 U

C-1 DP4-5.0 3/30/2021 5.0 2.59 44.6 1.00 U 21.9 2.09 1.00 U 1.00 U 1.00 U

C-1 DP4-7.0 3/30/2021 7.0 1.83 35.6 1.00 U 19.4 1.62 1.00 U 1.00 U 1.00 U

C-1 DP5-3.0 3/30/2021 3.0 1.79 40.5 1.00 U 18.0 1.71 1.00 U 1.00 U 1.00 U

C-1 DP5-6.0 3/30/2021 6.0 2.08 48.0 1.00 U 24.6 2.37 1.00 U 1.00 U 1.00 U

C-1 DP6-3.0 3/31/2021 3.0 2.49 42.3 1.00 U 16.0 1.83 1.00 U 1.00 U 1.00 U

C-1 DP6-6.0 3/31/2021 6.0 2.63 48.0 1.00 U 20.0 2.13 1.00 U 1.00 U 1.00 U

C-1 DP7-4.0 3/31/2021 4.0 3.01 40.5 1.00 U 18.2 1.95 1.00 U 1.00 U 1.00 U

C-1 DP7-9.0 3/31/2021 9.0 2.01 38.3 1.00 U 18.2 1.75 1.00 U 1.00 U 1.00 U

C-1 DP8-4.5 3/31/2021 4.5 2.1 41.0 1.00 U 20.4 2.05 1.00 U 1.00 U 1.00 U

C-1 DP8-9.0 3/31/2021 9.0 2.93 47.2 1.00 U 18.8 2.22 1.00 U 1.00 U 1.00 U

C-1 DP9-3.0 3/31/2021 3.0 2.96 44.7 1.00 U 18.3 2.09 1.00 U 1.00 U 1.00 U

C-1 DP9-7.5 3/31/2021 7.5 2.36 44.2 1.00 U 20.8 2.36 1.00 U 1.00 U 1.00 U

C-1 DP10-4.0 3/31/2021 4.0 3.27 43.6 1.00 U 19.7 2.04 1.00 U 1.00 U 1.00 U

C-1 DP11-4.0 3/31/2021 4.0 2.98 46.5 1.00 U 18.3 2.22 1.00 U 1.00 U 1.00 U

C-1 DP12-3.0 3/31/2021 3.0 2.97 44.9 1.00 U 21.5 2.31 1.00 U 1.00 U 1.00 U

C-1 DP12-8.0 3/31/2021 8.0 3.02 39.3 1.00 U 21.4 2.11 1.00 U 1.00 U 1.00 U

C-1 DP13-2.0 3/30/2021 2.0 3.11 82.9 1.00 U 19.2 1.9 1.00 U 1.00 U 1.00 U

C-1 DP13-5.0 3/30/2021 5.0 3.35 40.7 1.00 U 14.7 1.59 1.00 U 1.00 U 1.00 U

C-1 DP14-5.0 3/30/2021 5.0 3.02 68.0 1.00 U 22.5 2.43 1.00 U 1.00 U 1.00 U

C-1 DP14-10.0 3/30/2021 10.0 1.71 32.5 1.00 U 16.4 1.31 1.00 U 1.00 U 1.00 U

C-1 DP15-4.0 3/30/2021 4.0 3.33 61.4 1.00 U 25.8 2.44 1.00 U 1.00 U 1.00 U

C-1 DP15-7.0 3/30/2021 7.0 3.24 56.5 1.00 U 19.6 2.15 1.00 U 1.00 U 1.00 U

20 1,600 5 2 2,000 5 250 2 400 5 400 5

7 NA 1 48 24 0.07 NA NA

Notes:

2 The approximate exploration locations are shown in Figure 2.
3 Metals analyzed by EPA Method 6020B. 
4 Sample was analyzed for hexavalent chromium using EPA method 7196; hexavalent chromium was not detected and the cleanup level presented is for chromium III, which is the most common form of chromium.

6 90th Percentile for natural background soil metals concentrations in Puget Sound region, Department of Ecology, publication #94-115, dated October 1994.

bgs = below ground surface

mg/kg = milligrams per kilogram

U = Analyte not detected at a concentration greater than the listed reporting limit.

NA = Not available

Bolded value indicates analyte has been detected at the concentration shown.

5 Cleanup level shown is the most conservative MTCA Method B cleanup level available for protection of groundwater; if no cleanup level is available for protection of groundwater, the MTCA Method B cleanup level for direct contact is 
shown.

Table 3
Soil Chemical Analytical Results1

Metals
C-1 Hangar and Building, Snohomish County Airport

Everett, Washington

1 Chemical analyses performed by Friedman and Bruya, Inc. of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix B.

MTCA Method A or B Cleanup Level

Naturally occurring background metals in Puget Sound Soils6

Sample Identification2 Sample Date
Sample Depth  

 (feet bgs)
Total Metals3 (mg/kg)

File No. 5530-014-01
Table 3 | June 1, 2021 Page 1 of 1



Gasoline 
Range

Diesel 
Range

Lube Oil 
Range

Methylene Chloride Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total Dissolved Total

C-1 DP2-033121W 3/31/2021 100 U 50.0 U 250 U 12.0 7 0.100 U 3.48 29.5 16.7 539 1.00 U 1.08 4.57 187 1.98 24.6 1.00 U 1.00 U 1.00 U 1.55 6.28 1.00 U

C-1 DP3-033021W 3/30/2021 100 U 110 330 5.00 U 0.100 U 2.68 34.7 8.11 752 1.00 U 4.46 1.41 210 1.13 120 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

C-1 DP13-033121W 3/31/2021 100 U 50.0 U 250 U 5.00 U 0.100 U 1.00 U 6.62 14.7 129 1.00 U 1.00 U 1.00 U 24.7 1.00 U 2.99 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

C-1 DP14-033121W 3/31/2021 100 U 50.0 U 250 U 5.00 U 0.100 U 9.53 30.8 48.3 595 1.00 U 1.00 U 1.00 U 69.2 1.00 U 10.9 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U

1,000 8 5 0.1

Notes:
1 Chemical analyses performed by Friedman & Bruya of Seattle, Washington. Chemical analytical laboratory reports are included in Appendix B.
2 The approximate exploration locations are shown in Figure 2. 
3 Petroleum hydrocarbons analyzed by NWTPH-Gx and NWTPH-Dx.

4 Volatiles were analyzed by EPA Method 8260C.  Only volatiles that were detected or not detected above cleanup levels in one or more samples are presented in this table. TCE, PCE and vinyl chloride were not detected in the samples.   
5 PCBs analyzed by EPA Method 8082A. 
6 Metals analyzed by EPA Method 6020B. 
7 The detected concentration was qualified by the analytical laboratory as the result of laboratory contamination.See Appendix B. 
8 Cleanup level when no benzene is present.
9 Cleanup levels are presented for Method B carcinogenic values, which are the most conservative cleanup levels available.
10 Cleanup levels are presented for Total Chromium.

bgs = below ground surface (pre-construction)

µg/L = micrograms per liter

U = Analyte not detected at a concentration greater than the listed reporting limit.

NA = Not Available

Bolded value indicates analyte detected at the concentration shown.

Gray shaded value indicates the detected concentration exceeded the applicable cleanup level. 

C-1 Hangar and Building, Snohomish County Airport

Petroleum Hydrocarbons, VOCs, PCBs and Metals
Groundwater Chemical Analytical Results1

Table 4

PCBs5 

(µg/L) Mercury Selenium Silver

Everett, Washington

Volatile Organic 

Compounds4 

(VOCs)
(µg/L)

80 9 80 95 3,200 9 5 50 10 15

Dissolved Metals6 (µg/L)

Arsenic Barium Cadmium Chromium Lead

MTCA Method A or B Cleanup Level 500

Total Petroleum Hydrocarbons3          

(µg/L)
Sample DateExploration Identification2

2

File No. 5530-014-01
Table 4 | June 1, 2021 Page 1 of 1
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C-1 Hangar and C-1 Building Phase II ESA
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Not to Scale

Figure 2

Site Plan with Soil and Groundwater Sample 
Results Exceeding MTCA Cleanup Levels

Snohomish County Phase II ESA
C-1 Hangar and C-1 Building 

Everett, Washington

Notes:
1. The locations of all features shown are approximate.
2. This drawing is for information purposes. It is intended to assist in 
showing features discussed in an attached document. 
GeoEngineers, Inc. cannot guarantee the accuracy and content of 
electronic files. The master file is stored by GeoEngineers, Inc. and 
will serve as the official record of this communication.

Data Source: Building maps provided by Snohomish County 2020. 
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APPENDIX A 
FIELD PROCEDURES AND EXPLORATION LOGS 

Underground Utility Locate 

Prior to drilling activities, an underground utility locate was conducted in the area of the proposed boring 
locations to identify subsurface utilities and/or potential underground physical hazards. The underground 
utility check consisted of contacting a local utility alert service (1-call) and hiring a private utility locating 
service to use conductible and GPR technologies. 

Soil Sampling 

The Phase II Environmental Site Assessment (ESA) was completed using direct-push drilling equipment 
operated by Cascade Drilling of Woodinville, Washington. Continuous soil cores were obtained from the 
direct push borings using 1.5-inch diameter, 4-foot-long stainless steel sampler rods driven with a 
pneumatic hammer. The borings extended to depths ranging between approximately 4 and 15 feet below 
ground surface (bgs). Soil samples were collected in clean, plastic 1.5-inch diameter disposable liners. Soil 
samples were collected from the center of backhoe bucket using new disposable gloves. 

A representative from our staff observed and classified the soil encountered during explorations. Soil in the 
explorations was visually classified in general accordance with ASTM International (ASTM) D 2488-94. The 
exploration logs are presented in Figures A-2 through A-16. A portion of each sample was placed in 
laboratory-prepared sample jars for possible chemical analysis. The remaining portion of each sample was 
used for field screening. 

Selected samples from the borings were submitted for chemical analysis based on field screening results. 
The soil samples were placed in a cooler with ice for transport to Friedman and Bruya, Inc. laboratory in 
Seattle, Washington. Standard chain-of-custody procedures were followed in transporting the soil samples 
to the laboratory. 

Drill cuttings and decontamination/purge water generated during drilling activities were temporarily 
stored at the Site in 55-gallon drums at a location designated by the property owner pending waste 
characterization and transportation for off-site disposal. 

Sample Identification Scheme 

Each soil sample obtained during the investigation was identified by a unique sample designation. The 
sample designation was documented in the field report and exploration log, and included on the sample 
container label and laboratory chain-of-custody. The soil sample designation scheme is as follows: 

■ Direct-push borings: Boring number C-1 DP-1 etc., followed by the depth from which the soil sample
was collected, to the nearest 0.1 foot. For example, sample C-1 DP-1-12.5 is from boring number DP-1
from a depth of 12.5 feet bgs.

Groundwater Sample Collection and Handling 

Discrete groundwater samples were obtained at the time of drilling by pushing an approximately 1.25-inch 
diameter stainless steel rod approximately two feet below the water table. The steel rod was then pulled 
back to expose a temporary stainless steel screen. 
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Groundwater samples were collected from the temporary wells using a peristaltic pump with dedicated 
Teflon tubing at low-flow sampling rates. The groundwater was pumped at approximately 0.5 liter per 
minute until the water purged clear if adequate groundwater volume was available, after which samples 
were collected at a flow rate of approximately 0.5 liter per minute (low-flow). Purging generated wastewater 
which was drummed and temporarily stored on the property pending off-site disposal. 

Groundwater samples were transferred directly from the tubing outlet to laboratory-prepared sample 
containers. New nitrile gloves were worn when collecting each groundwater sample. The sample containers 
were filled completely and placed in a cooler with ice pending transport to the analytical laboratory. Sample 
labels were completed for each sample. Chain-of-custody procedures were followed in transporting the 
samples to the laboratory. 

Field Screening of Soil Samples 

Soil samples obtained from the borings were screened in the field for evidence of contamination using: 
(1) visual examination; (2) sheen screening and (3) vapor headspace screening with a photoionization
detector (PID). The results of headspace and sheen screening are included in the boring logs and in Table 1
for soil samples tested by chemical analysis.

Visual screening consists of inspecting the soil for stains indicative of petroleum-related contamination. 
Visual screening is generally more effective when contamination is related to heavy petroleum 
hydrocarbons, such as motor oil or hydraulic oil, or when hydrocarbon concentrations are high. Sheen 
screening and headspace vapor screening are more sensitive methods that have been effective in 
detecting contamination at concentrations less than regulatory cleanup guidelines. Sheen screening 
involves placing soil in a pan of water and observing the water surface for signs of sheen. Sheen 
classifications are as follows: 

No Sheen (NS): No visible sheen on water surface. 

Slight Sheen (SS): Light, colorless, dull sheen; spread is irregular, not rapid; sheen dissipates 
rapidly. 

Moderate Sheen (MS): Light to heavy sheen, may have some color/iridescence; spread is irregular 
to flowing; few remaining areas of no sheen on water surface. 

Heavy Sheen (HS): Heavy sheen with color/iridescence; spread is rapid; entire water surface may 
be covered with sheen. 

Headspace vapor screening involves placing a soil sample in a plastic sample bag. Air is captured in the 
bag and the bag is shaken to expose the soil to the air trapped in the bag. The probe of a PID is inserted in 
the bag and the instrument measures the concentration of combustible vapor in the air removed from the 
sample headspace. The PID measures concentrations in ppm (parts per million) and is calibrated to 
isobutylene. The PID is designed to quantify combustible gas and organic vapor concentrations up to 
2,500 ppm. A lower threshold of significance of 1 ppm was used in this application. Field screening results 
are Site-specific and vary with soil type, soil moisture content, temperature, and type of contaminant. 
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Bulk or grab

Direct-Push

Piston

Shelby tube

Standard Penetration Test (SPT)

2.4-inch I.D. split barrel

NOTE: The reader must refer to the discussion in the report text and the logs of explorations for a proper understanding of subsurface conditions.
Descriptions on the logs apply only at the specific exploration locations and at the time the explorations were made; they are not warranted to be
representative of subsurface conditions at other locations or times.

Blowcount is recorded for driven samplers as the number of
blows required to advance sampler 12 inches (or distance noted).
See exploration log for hammer weight and drop.

"P" indicates sampler pushed using the weight of the drill rig.

"WOH" indicates sampler pushed using the weight of the
hammer.

Key to Exploration Logs
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Sheen Classification
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Moderate Sheen
Heavy Sheen
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Approximately 8 inches of portland concrete cement

Brown fine to coarse sand with silt and occasional
gravel (loose, moist) (fill)

Dark gray silty sand with occasional gravel (medium
dense, moist) (native)

Becomes dry

C-1 DP1-3.5

C-1 DP1-11
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60

60

CC

SP-SM

SM

SS

SS

MS

NS

3.1

3.5

8.9

<1

Notes:
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Start Total
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Surface Elevation (ft)
Vertical Datum

Drilled
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Data

System
Datum

Driller Drilling
Method

Groundwater not observed at time of exploration

3/31/20213/31/2021

Note: See Figure A-1 for explanation of symbols.
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Log of Boring C-1 DP-1
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Snohomish County - C-1 Hangar and C-1 Building Phase II ESA
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Approximately 8 inches of portland concrete cement

Brown sand with occasional gravel (loose, moist) (fill)

Dark gray silty sand with occasional gravel (medium
dense, moist) (native)

Becomes wet

C-1 DP2-5.0

C-1 DP2-11

36

36

60

CC

SP

SM

Groundwater observed at approximately 11 feet
below ground surface during drilling

Groundwater sample collected on 3/31/21.
(turbidity >1,000 NTU)

SS

MS

SS

3.8

4.3

1.9

Notes:

15
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Holocene Drilling, Inc. Direct-Push

Geoprobe (7822DT)Drilling
EquipmentN/AUndetermined

Easting (X)
Northing (Y)

Start Total
Depth (ft)

Logged By
Checked By

End

Surface Elevation (ft)
Vertical Datum

Drilled

Hammer
Data

System
Datum

Driller Drilling
Method

See "Remarks" section for groundwater observed

3/31/20213/31/2021

Note: See Figure A-1 for explanation of symbols.
Coordinates Data Source: Horizontal approximated based on . Vertical approximated based on .
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5530-014-01

Log of Boring C-1 DP-2

Figure A-3

Snohomish County - C-1 Hangar and C-1 Building Phase II ESA

Snohomish County, Washington
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APPENDIX B 
2021 Phase II ESA and 2022 Supplemental Investigation 
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Chemical Analytical Reports 
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APPENDIX D 
RI FIELD PROCEDURES  

Underground Utility Locate 

Prior to drilling activities, an underground utility locate will be conducted in the area of the proposed boring 
locations to identify subsurface utilities and/or potential underground physical hazards. The underground 
utility check will consist of contacting a local utility alert service (One call) and hiring a private utility locating 
service to locate utilities by conductible and ground penetrating radar (GPR) technologies.  

Soil Sampling 

The remedial investigation (RI) will be completed using continuous-flight, hollow-stem auger (HSA) 
equipment and direct-push drilling equipment. Discrete soil samples from selected depths will be collected 
during hollow-stem auger drilling using a 2-inch diameter, 18-inch long stainless-steel split spoon sampler 
driven with a 300-pound auto hammer dropped from a distance of 30-inches.  

A representative from GeoEngineers will observe and classify the soil encountered in general accordance 
with ASTM D 2488-94 and maintain a detailed log of each exploration. 

The sampling equipment will be decontaminated before each sampling attempt with a Liqui-Nox® solution 
wash and a distilled water rinse. Soil samples will be obtained from the split spoon sampler for field 
screening and possible chemical analysis. Undisturbed portions of selected samples will be placed in 
laboratory-prepared vials/jars for chemical analytical testing at an Ecology-approved laboratory. The soil 
samples will be placed in a cooler with ice for transport to the laboratory within proper hold-times under 
standard chain-of-custody procedures. 

Drill cuttings and decontamination/purge water generated during RI drilling activities will be tested for 
characterization purposes and removed from the Site by a licensed waste removal company for off-site 
disposal. Borings will be backfilled with bentonite and the surface restored to match the surrounding area. 
Borings completed inside the C-1 Building will have the surface restored with concrete.  

Sample Identification Scheme 

Each environmental sample obtained during the investigation will be identified by a unique sample 
designation. The sample designation will be documented in the field report, on the boring log, included on 
the sample container label and on the laboratory chain-of-custody. The soil sample designation scheme is 
as follows: 

■ Soil samples from borings: Boring number C-1 RI1 etc., followed by the depth from which the soil 
sample was collected, to the nearest 0.5 foot. For example, C-1 RI1-10.0 is from boring number C-1 
RI1,,and sampled at a depth of 10 feet bgs. 

■ Groundwater samples from monitoring wells: Boring number C-1 RI1 etc., followed by “GW” and the 
date. For example, C-1 RI2-GW-091222 is the groundwater sample collected from boring/monitoring 
well C-1 RI2, and sampled on September 12, 2022. 

■ IDW characterization samples: Sample IDs for IDW characterization samples will be designated as 
follows: IDW-Soil-1 for the first IDW soil sample, and IDW-Water-1 for the first IDW water sample.  
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Field Screening of Soil Samples 

Soil samples obtained from the borings will be screened in the field for evidence of contamination using: 
(1) visual examination; (2) sheen screening and (3) vapor headspace screening with a photo-ionization 
detector (PID). The results of headspace and sheen screening will be included in the RI tables and on the 
boring logs.  

Visual screening will consist of inspecting the soil for stains indicative of petroleum-related contamination. 
Visual screening is generally more effective when contamination is related to heavy petroleum 
hydrocarbons, such as motor oil or hydraulic oil, or when hydrocarbon concentrations are high. Sheen 
screening and headspace vapor screening are more sensitive methods that have been effective in 
detecting contamination at concentrations less than regulatory cleanup guidelines. Sheen screening 
involves placing soil in a pan of water and observing the water surface for signs of sheen. Sheen 
classifications are as follows: 

■ No Sheen (NS): No visible sheen on water surface. 

■ Slight Sheen (SS):  Light, colorless, dull sheen; spread is irregular, not rapid; sheen dissipates 
rapidly. 

■ Moderate Sheen (MS): Light to heavy sheen, may have some color/iridescence; spread is irregular 
to flowing; few remaining areas of no sheen on water surface. 

■ Heavy Sheen (HS):  Heavy sheen with color/iridescence; spread is rapid; entire water surface may 
be covered with sheen. 

Headspace vapor screening involves placing a soil sample in a plastic sample bag. Air is captured in the 
bag and the bag is shaken to expose the soil to the air trapped in the bag. The probe of a PID is inserted in 
the bag and the instrument measures the concentration of combustible vapor in the air removed from the 
sample headspace. The PID measures concentrations in ppm (parts per million) and is calibrated to 
isobutylene. The PID is designed to quantify combustible gas and organic vapor concentrations up to 
5,000 ppm. A lower threshold of significance of 1 ppm was used in this application. Field screening results 
are site-specific and vary with soil type, soil moisture content, temperature, and type of contaminant. 

Groundwater Monitoring Well Development and Sampling  

Following construction of the RI monitoring wells, the wells will be developed using surge and purge 
development methods until the groundwater is relatively clear of suspended solids. Monitoring wells will be 
left to sit undisturbed for at least 24 hours following development prior to groundwater sampling. 
Groundwater samples will be obtained from monitoring wells C-1 RI2, C-1 RI5, C-1 RI12 and C-1 RI13 if 
sufficient groundwater is encountered during drilling and these borings are completed as monitoring wells. 
Groundwater samples will be collected by low-flow methods using dedicated disposable tubing and a 
peristaltic pump. Groundwater samples will be placed in laboratory-prepared vials/jars for chemical 
analytical testing at an Ecology-approved laboratory. The samples will be placed in a cooler with ice for 
transport to the laboratory within proper hold-times under standard chain-of-custody procedures. Purge 
water from groundwater sampling will be placed into drums and left on site pending receipt of analytical 
data for characterization and disposal at a permitted offsite facility.  
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Investigation-Derived Waste Management 

Investigation-derived waste (IDW) will include drill cuttings, well development water, sampling equipment 
decontamination water, pre-sampling purge water from monitoring wells, and incidental waste.  

Drill cuttings, well development water, decontamination water, and pre-sampling purge water will be stored 
in sealed drums. The drums will be temporarily stored on the Site pending waste designation and off-site 
disposal. The drums will be labeled with the following information: 

■ Material contained in the drum (e.g., drill cuttings, decontamination water, etc.). 

■ Source of the material (e.g., investigation locations and depths where applicable). 

■ Date material was generated. 

■ Name and telephone number of the appropriate contact person. 

Incidental waste to be generated during sampling activities includes items such as disposable gloves, 
plastic sheeting, sample bags, paper towels, and similar expended and discarded field supplies. These 
materials are considered de minimis and will be disposed of in a trash receptacle or county disposal facility. 

Additional details regarding IDW management are provided in the RI Work Plan.  
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Health and Safety Plan
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