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1.0 INTRODUCTION 
This document presents a work plan to conduct a remedial investigation (RI) and feasibility study (FS) on 
Snohomish County Airport (Airport) property formerly leased to TECT Aerospace (TECT) and on the 
former East Fuel Farm property. These properties are located in the southeastern portion of Sector 5 of 
the Airport in Everett, Washington (Figure 1) and include existing Buildings C-19, C-20, C-21, C-22, C-23, 
C-23 Annex, as well as former Buildings C-27 and C-29 and the former East Fuel Farm (Figure 2). 
Collectively, these properties, as well as any area immediately outside of these properties with 
hazardous substances in soil or groundwater attributed to past operations on the properties, are 
referred to as the Site. 

This work plan was prepared by Landau Associates, Inc. (Landau) on behalf of Snohomish County 
(County) in accordance with requirements in Agreed Order No. DE 21781 (Order) between the County 
and the Washington State Department of Ecology (Ecology). The Order became effective on August 30, 
2023 and requires the County to conduct an RI/FS and to prepare a preliminary cleanup action plan to 
address known subsurface contamination at the Site. The Site is listed on Ecology’s Confirmed and 
Suspected Contaminated Sites List as TECT Aerospace Everett with Facility Site ID No. 17392 and 
Cleanup Site ID No. 12071. 

Prior to finalizing the Order, the County enrolled the Site into Ecology’s Voluntary Cleanup Program 
(VCP). Ecology accepted the Site into the VCP on March 9, 2022 (VCP No. NW3328). The main purpose of 
enrolling the Site into the VCP was to obtain an opinion from Ecology on the adequacy of the November 
9, 2021 Addendum No. 2 – Phase III Remedial Investigation/Feasibility Study Work Plan (Landau 2021), 
which described plans for an earlier investigation of the Site. Ecology’s opinion letter (Ecology 2022) 
provided general concurrence with the investigation approach detailed in the plan and described 
additional data gaps that should be addressed during future Site investigation activities. Elements of the 
November 9, 2021 plan and/or Ecology-identified data gaps that were not previously addressed are 
incorporated into this work plan. 

This work plan was developed to meet the requirements for an RI and FS as defined by the Model Toxics 
Control Act (MTCA) cleanup regulation (Washington Administrative Code [WAC] 173-340-350). This 
work plan describes the RI activities to be conducted and the planned schedule for data collection, 
evaluation, and reporting and the procedures to be used for completion of an FS. This work plan also 
includes a sampling and analysis plan (SAP; Appendix A), a quality assurance project plan (QAPP; 
Appendix B), a Health and Safety Plan (HASP; Appendix C), and an Inadvertent Discovery Plan (IDP; 
Appendix D) for the RI. 

[Note: This work plan is titled Agreed Order (or AO) RI/FS Work Plan to differentiate the work plan from 
a previously prepared RI work plan (Landau 2018b) and associated work plan addenda (Landau 2019a, 
2021, 2022) that were used to implement Site investigation activities from 2018 to 2022 as an 
independent action.] 
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1.1 Investigation Objectives Overview 

A number of environmental investigations and environmental property assessments have taken place at 
the Site since the 1990s and are summarized in Section V, Findings of Fact, of the Order, and are 
presented in greater detail of Section 3 of this work plan. These investigations identified subsurface 
contamination at the Site including: 

Chlorinated solvents in shallow perched groundwater and in the deep aquifer 

Chlorinated solvents in shallow soil and soil gas 

Petroleum hydrocarbons and metals in shallow soil and groundwater. 

The RI will investigate subsurface soil, groundwater, and soil gas at the Site and characterize the 
concentration, chemical nature, extent (horizontal and vertical), and the direction and rate of migration 
of contaminants of concern (COCs) released into the environment at or from each of the investigation 
areas identified during previous Site investigations as described in the Order. In addition, the RI will 
evaluate potential human and environmental receptors and potential pathways to each receptor from 
each investigation area, as appropriate. This information will be used to support and update the existing 
conceptual Site model, which will be used to support recommendations for potential interim 
measure(s), if warranted, and an FS of remedial action alternatives. 

1.2 Investigation Overview 

The following investigation areas have been identified for the Site based on past Site use and the results 
of previous Site investigations, as described in the Order: 

Building C-19 

Former Building C-20, C-21, C-22 Complex 

Former Building C-23 and C-23 Annex 

Former Building C-29 / Former East Fuel Farm (this area also includes former Building C-27) 

Deep Aquifer. 

Each of these areas will receive an appropriate level of investigation during this RI depending on what is 
already known about the nature and extent of contamination in the area and remaining data gaps. It 
may be necessary to conduct the RI in more than one phase if contamination is found to extend beyond 
the limits of the currently planned RI locations. If additional RI phases are necessary, Ecology will be 
notified prior to field work and given the opportunity to approve the contingent exploration locations 
and other relevant details of the proposed investigation work. 
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2.0 SITE DESCRIPTION AND BACKGROUND 
This section describes features of the Site, current and future land and water use, and historical Site 
uses. 

2.1 Current Site Features 

The Site is approximately 39 acres in size and is located in the southeastern portion of the Airport, as 
shown on Figure 1. The location of the Site and the approximate Site boundary is shown on Figure 2. The 
Site is generally bounded by Runway 34R-16L and taxiway golf on the east, a paved surface parking lot 
followed by 112th Street SW to the south, 109th Street and 30th Avenue South to the west, and the 
Aviation Technical Services (ATS) Hangar 1 lease area to the north. The former East Fuel Farm is located 
within the boundary of the ATS lease area. 

The Site is at an average elevation of approximately 600 feet (ft) above mean sea level. Surface 
topography at and in the vicinity of the Airport is generally flat. To the west of the Airport, the land 
surface slopes downward to the west toward Puget Sound, located approximately 2.5 miles west of the 
Site. 

Predominant Site features are described as follows: 

The former US Air Force East Fuel Farm is located at the north end of the Site. Underground 
storage tanks (USTs) remain in place. This area currently consists of undeveloped land covered 
with mown grass, small trees, and blackberry plants. 

Former Building C-29 was previously located south of the former East Fuel Farm. The former 
building area is currently occupied by overgrown vegetation and is partially enclosed by a 
chain-link fence. The footprint of former Building C-27 is located southwest of the former 
Building C-29 area and is currently used as a parking lot for ATS employees. 

Former Building C-23 occupies the central portion of the Site and consists of three sections: a 
43,164-square-foot (ft2) portion that includes the Machine Shop and Deburr Area; a 2,400-ft2 
structure on the east side, containing a metal chip processing area and the oil shed; and the 
16,000-ft2 Annex. Former Building C-23 and Annex were demolished in early 2024. The building 
foundations were left in place. Grassy fields are located to the north and east of Building C-23. 

Former Buildings C-20, C-21, and C-22 are connected to each other by enclosed breezeways to 
form a large complex of buildings located to the south of Building C-23. These buildings were 
demolished in early 2024 and the foundations remain in place. 

Building C-19 occupies the southern portion of the Site. Building C-19 is owned by the Thomas V. 
Giddens Living Trust (Giddens Trust), on land leased from the County. The building is currently 
occupied by FAM Waterjet, a metal fabrication company. 

Much of the Site is paved with asphalt and cement concrete, with some unpaved areas to the north and 
east. 
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2.2 Current and Future Land Use 

The Site is currently zoned for light industrial use (Snohomish County; accessed November 22, 2023). 
The Site land and buildings are owned by the County and leased to tenants for aerospace manufacturing 
and other light industrial operations, with the exception of Building C-19, which is owned by the Giddens 
Trust. The former locations of the East Fuel Farm and Building C-29 are currently unoccupied. Future 
land use is anticipated to be light industrial operations and aviation-related uses consistent with zoning 
and the current Site use. 

2.3 Current and Future Groundwater Use

Based on investigation activities conducted to date, groundwater at or potentially affected by the Site is 
not currently used for drinking water and future use of groundwater at the Site as drinking water is not 
anticipated. The drinking water source for Paine Field is Spada Lake, located approximately 8 miles north 
of Sultan, Washington. Drinking water at the Site is distributed by Mukilteo Water and Wastewater 
District and is treated by the City of Everett. 

2.4 Site History 

This section presents a brief history of the Airport and Site. 

2.4.1 Snohomish County Airport History 

The Airport was first developed in the late 1930s on a 640-acre parcel that was previously owned by the 
Puget Mill Company. Construction on the Airport began in 1936 and the Airport was operating 2 years 
later. The US Army Air Corps leased the Airport from the County in 1940 and acquired the Airport in 
1941 for use as an Army airfield, named Paine Field. Between 1941 and 1942, the current Airport 
configuration was established. Military use of the airfield continued until October 1945 and the County 
regained ownership in 1948. In 1950, the US Air Force rehabilitated the old Army Air Corps facilities and 
improved runways as part of the Air Defense Command System (ADCS). From 1951 through 1968, the 
Airport served both the US Air Force (southern portion) and the County (northern portion). Construction 
of a BOMARC (long-range anti-aircraft) missile site began in 1957, to the northeast of the Site, but was 
not completed. In 1968, the US Air Force deactivated the ADCS portion of the Airport (Landau 1993). 

2.4.2 Building C-19 

The area of Building C-19 was historically developed with barracks associated with the former military 
operations at the Site. Building C-19 was constructed in 1979, and is owned by the Giddens Trust. The 
land is owned by the County and is under a long-term lease to the Giddens Trust through October 2028. 
Since its construction, Building C-19 was operated along with Buildings C-20, C-21, C-22, and C-23 for 
aerospace parts manufacturing (see Section 2.4.3). In approximately 2013 or 2014, TECT Aerospace 
vacated Building C-19 and the building is currently occupied by FAM Waterjet a metal fabrication 
company. 
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2.4.3 Buildings C-20, C-21, C-22, and C-23 

The Building C-20, C-21, C-22 complex was constructed in stages beginning in the 1950s. The southern 
portion of Building C-23 was originally constructed between 1941 and 1952 as two buildings, later 
connected by a breezeway. The east side of the building (oil shed) was added in 1978. The Annex was 
built on the north side of the building in 1987. This portion of the Site has been used for aerospace 
manufacturing since the 1950s. General operations have reportedly remained relatively unchanged, 
although the business names and ownership have changed over time. Previous operators of the facility 
have included Castle Industries (1950s), All Fab (1960s-1980s), Certified Holdings Corporation, United 
Nuclear Corporation (UNC), Grenwich, General Electric, Neuvant Aerospace, Prudential, and TECT (2004 
to July 2019). TECT consolidated its operations in Building C-23 in late 2017 and the Building C-20, C-21, 
C-22 complex is currently unoccupied. 

Manufacturing processes/structures in this area of the Site included: maintenance shop, freezer, brake 
press, tumbler (Building C-20); sheet metal fabrication, forming, welding, heat treating (Building C-21); 
machining, stretch form, and hammer shop (Building C-22); and machining, hand forming, trimming, 
assembly, painting, and deburring (Building C-23). Buildings C-20 through C-23 were demolished in early 
2024. The concrete slabs were left in place. 

2.4.4 Former Building C-29 

Former Building C-29 (also referred to as the Meiers Building) was a chemical storage shed that was 
located west of the northwest corner of Building C-23 (Figure 2). The building is first visible in aerial 
photographs from 1947. The building was reportedly partially occupied by Meiers Wrought Iron from 
1965 to 1981 and also by All Fab, Inc. The building was removed in January 1996 while being leased by 
UNC Aerostructures (Envirotech 1997). Contamination was discovered beneath the building at the time 
of demolition, as discussed in Section 3.3. 

2.4.5 Former East Fuel Farm 

The former East Fuel Farm is located northwest of Building C-23, and north of former Building C-29, as 
shown on Figure 2. The fuel farm was developed in the 1940s and was used by the US Army Air Corps 
during World War II and was later used by Alaska Airlines and Revolution Airlines for aviation fuel. At the 
time of an assessment completed in 1993, the fuel farm was operated by Flightline Services and used to 
supply aviation fuel for general aviation, military, and commercial aircraft (AGI 1993). 

Records regarding the number, size, contents, and locations of USTs associated with the fuel farm are 
inconsistent. Based on a review of available records, the following USTs are or were present at the East 
Fuel Farm: 
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ID 
Size 
(Gallons) Contents Status Notes 

93 25,000 Jet-A fuel 
In place – temporarily abandoned 
in place in 1996 

Upgraded in 1967 to store Jet-A 
fuel 

95B 12,000 Aviation fuel Removed in 1992
100 cubic yards of impacted soil 
removed at time of UST removal 

Not Registered Est. 12,000 Unknown 
In place – identified during 
geophysical survey in 1994 

 

Not Registered 
Est. 5,000-
10,000 Unknown 

Possible UST identified during 
geophysical survey in 1994  

As indicated above, up to three USTs remain in place at the former East Fuel Farm. The tanks are not 
currently in use, have reportedly had their contents removed, and been rinsed clean. Based on previous 
subsurface investigations completed at the former East Fuel Farm, as discussed in Section 3.4, 
subsurface contamination by petroleum hydrocarbons has been identified in this area. 

2.4.6 Former Building C-27 

Former Building C-27 was located southwest of the former East Fuel Farm area. The building was 
constructed in the 1950s and was used by All Fab for aerospace parts manufacturing. A 1952 aerial 
photograph shows a small area directly north of the building in the immediate vicinity of boring RISB-45 
that appears to be used as an outdoor staging or storage area. All Fab went out of business in the late 
1950s and Building C-27 was occupied by Castle Industries through 1965 and then by Evergreen until 
1990. The building was categorized as surplus by Snohomish County and subsequently demolished. 

 



Agreed Order Remedial Investigation and Feasibility Study Work Plan 
Paine Field TECT Aerospace Leasehold – Everett, Washington 

0222057.050 
May 7, 2024 3-1 landauinc.com 

3.0 PREVIOUS INVESTIGATIONS AND CLEANUP ACTIONS 
Various environmental investigations and cleanup actions have been conducted at the Site to 
characterize and evaluate the chemical quality and physical condition of soil, groundwater, and soil gas, 
or to address specific releases. This section describes the environmental investigations and remedial 
actions that have been conducted at the Site prior to the preparation of this work plan. The reader is 
referred to previous investigation reports for more detailed descriptions of these investigations and 
remedial actions. 

Historical analytical data generated during these investigations and remedial actions are provided in 
Tables 1 through 14. For brevity, these tables show data results only for constituents that were found to 
be present within a given investigation area and medium at concentrations above analytical detection 
limits. A complete listing of all constituents that were tested for at the Site, including constituents that 
were not found at concentrations above laboratory detection limits, is available in Ecology’s 
Environmental Information Management (EIM) database.1 

Historical exploration locations for each investigation area are shown on Figures 3a, 4a, 5a, 6a, and 8. 
Historical analytical data of the main Site COCs are presented by investigation area on Figures 3b, 4b, 5b, 
and 6b (total petroleum hydrocarbons [TPH] in soil); 3c, 4c, 5c, and 6c (volatile organic compounds 
[VOCs] in soil); 3d, 4d, 5d, and 6d (metals in soil); 3e, 4e, 5e, and 6e (TPH and benzene in groundwater); 
3f, 4f, 5f, and 6f (VOCs in groundwater); 3g, 4g, 5g, and 6g (dissolved metals in groundwater); and 3h, 
4h, 5h, and 6h (VOCs in soil gas). Figure 7 shows the Site-wide extent of trichloroethene (TCE) 
concentrations in shallow groundwater. The most recent round of deep aquifer groundwater elevation 
contours from February 2023 are shown on Figure 9. Figures 10 and 11 show VOC concentrations in 
deep aquifer groundwater. 

The investigations described in the following Section 3 subsections were completed between 1992 and 
2023. Data from investigations completed prior to 2018 (i.e., pre-RI) are discussed in terms of MTCA 
cleanup levels (CULs) in effect at the time of the investigation as documented in the report prepared at 
the conclusion of the investigation. Data from previous investigations completed in 2018 (i.e., pre-AO RI) 
and beyond are compared to screening levels in the 2018 work plan (Landau 2018b). In all cases, 
Section 3 summarizes the information and conclusions included in the reports prepared for each 
investigation and generally does not evaluate the historical data relative to the screening levels 
developed in this work plan. 

However, all Site data have been evaluated relative to screening levels developed in this work plan (see 
Section 5.0 for discussion on development of RI screening levels) in the figures and tables included in 
this work plan. In addition, the data gaps presented in Section 6 of this work plan were identified based 
on this evaluation of all Site data. Moving forward in the RI/FS process, all Site data will be compared to 
the screening levels and to CULs developed during the FS. . 

 
1https://apps.ecology.wa.gov/eim/search/Eim/EIMSearchResults.aspx?ResultType=EIMTabs&StudyNames=TECT%20Aerospace

&StudyNameSearchType=Contains 
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3.1 Building C-19

This section includes relevant findings from Phase I environmental site assessments (ESAs) and other 
investigations at Building C-19. Previous investigations at Building C-19 have focused primarily on a 
former degreaser located at the south end of the building. The degreaser, a 1,1,1-trichloroethane 
(1,1,1-TCA) storage tank, and a chiller were removed from the building in 1993 (Landau 1993). In 
addition, the building owner conducted an investigation and cleanup of petroleum-contaminated soil 
resulting from releases of cutting oil from machinery located in the manufacturing area of the building. 
The Airport has also conducted a series of remedial investigations in and around Building C-19. 
Additional details are provided in the following subsections and previous sampling locations are shown 
on Figure 3a. 

3.1.1 1993 Phase I Environmental Site Assessment 

A Phase I ESA was completed at Buildings C-19, C-20, C-21, C-22, C-23, and C-29 by Landau on behalf of 
Snohomish County in 1993. Building C-19 was occupied by All Fab, Inc. at the time of the assessment. 
Relevant findings from the Phase I ESA for Building C-19 are as follows (Landau 1993): 

Manufacturing operation areas at Building C-19 included a metal fabricating area, a sandblasting 
room, a former 1,1,1-TCA storage tank, dip tank (degreaser) and chiller area, oil drum storage 
areas and a sump, an acid dip tank room, and waste metal storage bins. 

Water-soluble cutting fluids were used throughout the manufacturing areas of the building. The 
site representative reported that chlorinated cutting fluids had been used in the past. 

A former degreaser pit was identified at the southern corner of the building. The pit was 
described as a 15-ft-wide by 40-ft-long by 8-ft-deep concrete-lined vault. A sump was located in 
the southeast corner of the vault and was used to collect spilled 1,1,1-TCA and groundwater 
that reportedly seeped into the sump. The sump was pumped as needed and the liquid was 
stored in drums prior to transport off site for disposal. The 1,1,1-TCA tank was reportedly 
situated on a concrete pad outside the building. A representative of All Fab reported that TCE 
and possibly other chlorinated solvents were used in the past. 

Severe oil staining was observed in the area of a waste oil drum on the southeast side of the 
building. The drum was used to collect oil drippings from scrap metal prior to placing the metal 
in an adjacent roll off bin. 

The Phase I ESA concluded that there were potential discharges of 1,1,1-TCA and other solvents from 
the vapor degreaser to the local stormwater sewer system, and soil and groundwater. In addition, the 
Phase I ESA concluded that there was potential for cutting fluids, including chlorinated cutting fluids, to 
penetrate the concrete floor of the building resulting in impacts to soil and groundwater. 

3.1.2 Degreaser Sump Area 

In 1994, on behalf of the Snohomish County Airport, Landau conducted a preliminary investigation of 
the vapor degreaser pit and sump in the southern corner of Building C-19 by excavating two test pits 
below the base of the concrete floor of the vapor degreaser pit (identified as C19-TP1 and C19-TP2 on 
Figure 3a). TCE was detected at concentrations above MTCA Method A CULs in effect at that time in soil 
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and TCE, 1,1,1-TCA, 1,1-dichloroethane (1,1-DCA) and vinyl chloride were detected at concentrations 
above MTCA Method A or B CULs in shallow groundwater. Additional VOCs were detected at 
concentrations below applicable CULs. Soil samples were collected at a maximum depth of 1.8 ft below 
the top of the concrete floor of the sump, and water samples were collected from perched water that 
accumulated in the test pits over several hours by seeping through the sides of the test pits and into the 
degreaser sump through weep holes in the concrete walls (Landau 1994). 

In 1995, Landau conducted additional sampling and analysis in and around the degreaser sump, on 
behalf of the building owner, Jack Giddens. Prior to sampling, the concrete floor of the sump and 
approximately 1 ft of underlying soil had been removed. Thirteen soil samples were collected from 
approximately 0.5, 1, and 2.5 ft below the base of the former sump floor and from approximately 0.5, 1, 
and 2 ft laterally beyond the former sump walls. Three water samples were collected from water 
seeping into the holes dug for collection of soil samples. The samples are identified by the prefix SU or 
SU2 on Figure 3a. TCE and vinyl chloride were detected at concentrations above MTCA Method A or B 
CULs in soil. TCE, 1,1-dichloroethene (1,1-DCE), and cis-1,2-dichloroethene (cis-1,2-DCE) were detected 
at concentrations above MTCA Method A or B CULs in water (Landau 1995). 

In 1999, on behalf of Snohomish County Public Works Department, environmental consulting firm AGI 
Technologies (AGI) conducted a preliminary contamination assessment at Buildings C-19 and C-29 (see 
Section 3.3 for discussion of previous investigations at Building C-29). AGI identified and collected 
groundwater samples from three monitoring wells near Building C-19 that were installed by the 
Snohomish County Public Works Department in 1996 (SCPWD-2 through -4). Well depths ranged from 
18 to 29.3 ft below ground surface (bgs) and depths to groundwater during sampling ranged from 2.47 ft 
bgs to 6.8 ft bgs. TCE was detected in groundwater at a maximum concentration of 140,000 micrograms 
per liter (µg/L) and detected concentrations exceeded the MTCA Method A CUL (5 µg/L) in water 
samples from all three wells. The concentration of tetrachloroethene exceeded the MTCA Method A 
CUL (5 µg/L) in water from SCPWD-3, and vinyl chloride concentrations exceeded the MTCA Method A 
CUL (0.2 µg/L) in water from SCPWD-2 and 3 (AGI 1999). 

Camp Dresser & McKee Inc. (CDM) conducted a deep aquifer investigation in 2000 (discussed in more 
detail in Section 3.46), during which monitoring well DW1 was installed south of Building C-19. Aquifer 
groundwater was encountered at approximately 133 ft bgs and sampling and analysis from DW-1 
indicated that chlorinated VOCs had reached the deep aquifer (CDM 2000a). 

In 2005, CDM reported the results of an investigation conducted for the Snohomish County Airport to 
delineate the lateral extent of chlorinated VOC contamination in shallow soil and perched groundwater 
near Building C-19. The investigation included the installation of 20 direct-push probes identified as GP1 
through GP20 on Figure 3a. CDM reported that TCE was not detected in soils at depths shallower than 
5 ft bgs. The core of the plume appeared to be located below 29th Avenue West (southwest of 
Building C-19) and appeared to extend in a west to east direction, migrating along sewer and storm 
drain lines. No offsite TCE source (other than Building C-19) was identified (CDM 2005). 

Remedial investigation activities at Building C-19 were conducted by Landau on behalf of the Airport 
over multiple mobilizations between 2018 and 2022. These soil, groundwater, and soil gas investigations 
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further delineated the extent of VOC contamination within and around Building C-19. Results of the 
investigations were presented in two, separate data reports (Landau 2019b, 2023). The cumulative 
results of the investigations are summarized below. 

VOC-contaminated soil was present at concentrations above MTCA Method B CULs at the 
maximum depth sampled of 25 ft bgs (RISB-56) near the degreaser sump area and east of the 
northern section of Building C-19 (RISB-06 and RISB-58) (Figure 3c). 

VOC concentrations were above the MTCA Method B CULs in shallow, perched groundwater 
samples collected from below the concrete floor near the degreaser sump area (RIGW-55), and 
in the middle of Building C-19 (RISB-69). Shallow groundwater contamination was also present 
at concentrations above CULs up to 140 ft south (RISB-01) and approximately 90 ft east 
(RISB-58) of the building footprint (Figure 3f). Deep aquifer groundwater results are discussed in 
Section 3.4. 

Soil gas samples collected from below the concrete floor inside Building C-19 in 2019 indicated 
that VOC concentrations (primarily TCE) below the building were above the MTCA Method B 
screening levels for soil gas in the degreaser sump area (RISG-54 and RISG-55) (Figure 3h). 

In September 2021, Landau conducted an indoor air evaluation at Building C-19, the only 
occupied building within the Site at the time. Indoor air, sub slab soil gas, and ambient air 
samples were collected as part of the evaluation to determine if VOC vapors were intruding into 
the building to the extent that they would pose a health risk to workers in the building. The 
results of the investigation indicated that VOC concentrations in indoor air were below the 
screening levels for indoor air and the short-term action level for TCE (Figure 3h). 

3.1.3 Petroleum-Contaminated Soil beneath the Floor of Building C-19 

Environmental Partners Inc. (EPI) completed site characterization at Building C-19 in 2005, 2006 and 
2007 for the Giddens Trust. In 2005 and 2006, soil and shallow groundwater samples collected from 
beneath the floor of the interior of Building C-19 were analyzed for diesel- and heavy oil-range 
petroleum hydrocarbons (also referred to as diesel-range organics [DRO] and oil-range organics [ORO]) 
to evaluate potential subsurface impacts resulting from releases of cutting oil. Selected soil samples 
were also analyzed for polycyclic aromatic hydrocarbons (PAHs). DRO and ORO were detected at 
concentrations above the MTCA Method A CUL in shallow soil beneath the southern and central section 
of Building C-19. Neither DRO nor ORO was detected at a concentration above reporting limits in 
groundwater samples (EPI 2006, 2007). The EPI report stated that PAHs were detected in two soil 
samples at concentrations greater than the MTCA Method B CUL; the exceedances were co-located with 
exceedances for TPH. 

In 2010, EPI conducted additional soil sampling and analysis in an area not accessible during previous 
investigations, and detected additional areas with DRO and ORO at concentrations above MTCA Method 
A CULs in soil beneath the northern section of Building C-19 (EPI 2010). During the site characterization 
sampling completed between 2005 and 2010, a total of 121 soil samples were collected from 65 
locations throughout the manufacturing areas of the building. In addition, three shallow groundwater 
samples were collected from beneath the south end of the building and one shallow groundwater 
sample was collected from outside the east corner of the central portion of the building. The screened 
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intervals for the temporary wells ranged from 5 to 13 ft bgs. The characterization sampling locations are 
not shown on the figures included with this document but are included in the EPI report (EPI 2010). 

In 2011 and 2012, EPI reported the results of remedial actions completed in Bays 1, 2 and 3 (northern, 
central, and southern areas of Building C-19) conducted on behalf of the Giddens Trust. Shallow soil was 
excavated from six areas beneath the floor of Building C-19 and transported to a treatment facility. The 
locations of the excavation areas are shown on Figure 3a. Confirmation soil samples (a total of 88) were 
collected from the bottom and sidewalls of the excavations and analyzed for DRO and ORO. Detected 
concentrations were less than MTCA Method A soil CULs in all samples. EPI requested a No Further 
Action (NFA) determination from Ecology based on the remedial actions conducted in Bays 1, 2, and 3 
(EPI 2011, 2012). Ecology issued an NFA determination for soil contaminated with DRO and ORO in Bays 
1, 2, and 3, as described above, but noted that the NFA determination did not apply to the TCE 
contamination near the degreaser sump, described above (Ecology 2013). 

Petroleum-related RI activities conducted by Landau at Building C-19 between 2018 and 2022 included 
sampling and analysis of TPH and metals in soil and groundwater. Results of the investigations were 
presented in two, separate data reports (Landau 2019b, 2023). Cumulative TPH, arsenic, and chromium 
results indicate that concentrations in shallow soil outside of the building were below screening levels 
(Figures 3b and 3d, respectively). With one exception, shallow groundwater sampling results indicated 
that TPH and metals concentrations were below the MTCA Method B screening levels and mostly not 
detected above laboratory reporting limits (Figures 3e and 3g). At RISB-07, the combined DRO and ORO 
results exceeded the 500 µg/L screening level. Benzene exceeded the screening level (0.8 µg/L) in a 
shallow groundwater sample collected from RISB-58. However, the concentration is below the standard 
MTCA Method B CUL of 5 µg/L. 

3.2 Buildings C-20, C-21, C-22, C-23/C-23 Annex 

This section includes relevant findings from previous Phase I ESAs and subsequent investigations at 
Buildings C-20, C-21, C-22, C-23, and the C-23 Annex. Historical exploration locations for this area are 
shown on Figures 4a and 5a. (Note: Although Building C23/C-23 Annex is considered a separate 
investigation area in this document, the discussion of previous investigations within this investigation 
area is combined with the Buildings C-20, C-21, C-22 discussion because historical investigations of 
Buildings C-20, C-21, and C-22, and documentation of those investigations, were typically combined with 
investigations of Building C-23/C-23 Annex.) 

3.2.1 Phase I Environmental Site Assessment Findings 

A Phase I ESA was completed at Buildings C-19, C-20, C-21, C-22, C-23, and C-29 by Landau on behalf of 
Snohomish County in 1993. The Building C-20, C-21, C-22 complex was referred to collectively as 
Building C-22 in the 1993 report and the buildings were occupied by All Fab, Inc. at the time of the 1993 
assessment. A Phase I ESA was conducted by Landau on behalf of the County at Buildings C-20, C-21, 
C-22, C-23, and the C-23 Annex in 2017. The buildings were occupied by TECT at the time of the 2017 
assessment. Relevant finding from the Phase I ESAs for Buildings C-20, C-21, and C-22 are as follows 
(Landau 1993, 2017): 
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Manufacturing operations areas and other features observed in the Building C-20, C-21, C-22 
complex in 1993 included metal fabricating areas (C-21), molten lead and alloy tanks (C-22), 
metal stretching machine and associated sump (C-22), a heat treating and glycol quench tank 
area (C-21), and a drop hammer machine area (C-22). 

The metal stretching machine was located in a rectangular vault in the southwest corner of 
Building C-22. The vault was observed to be approximately 6 ft deep and included a sump near 
the center of the vault. The sump reportedly collected cutting oil from the machine as well as 
groundwater that would seep into the vault. The sump was reportedly pumped as needed and 
the liquid was taken to an oil recycling area at Building C-23. The machine had been removed 
and the vault cleaned and filled by the time of the 2017 Phase I ESA. 

Two USTs were reportedly removed from the north side of Building C-22 in 1989. Minor soil 
contamination was reportedly encountered and excavated at the time of the UST removal; 
however, documentation was not available for review. 

A trench drain was observed in Building C-22 and continuing west along the north side of the 
exterior of Building C-20. The 1993 report indicates that the trench drain is connected to the 
storm drainage system and to a detention pond located east of the Site. At the time of the 2017 
Phase I ESA, the discharge point of the trench drain could not be determined. 

At the time of the 2017 Phase I ESA, most manufacturing operations had ceased in the Building C-20, 
C-21, C-22 complex. Degraded and stained asphalt and concrete were observed in the manufacturing 
areas and storage drums and other containers of hazardous materials and petroleum products were 
observed without adequate secondary containment. The 2017 Phase I ESA concluded that there is a high 
potential for subsurface soil contamination to be present in areas where cutting oils and other 
hazardous materials and petroleum products were used and stored. 

Relevant finding from the Phase I ESAs for Building C-23 and the C-23 Annex are as follows (Landau 
1993, 2017): 

Manufacturing operation areas at Building C-23 included metal fabricating areas, a waste 
storage area, chemical storage areas, and an empty drum storage and metal chip processing 
area. 

At the time of the 1993 assessment, a liquid waste storage area was identified on the west side 
of the building. The storage area included an approximately 2,000-gallon waste antifreeze tank, 
a 300-gallon evaporator, and a 500-gallon sludge tank. The tanks were located on a paved area 
within a berm. At the time of the 2017 assessment, a 3,000-gallon aboveground storage tank 
(AST) containing used coolant was located in this bermed area as well as a smaller AST (former 
evaporator) that is used for backup used coolant storage, if necessary. Staining and degraded 
concrete were observed in the vicinity of the ASTs. 

An oil shed was observed to the east of the center of Building C-23. This area was identified as a 
wood shop during the 1993 assessment. A sump is located in a covered area between Building 
C-23 and the oil shed. Metal chips resulting from the fabrication process were placed in chip 
bins and allowed to drain in this area. The sump is reportedly lined with concrete and has a solid 
bottom; however, the lining was not inspected during the 1993 or 2017 Phase I ESAs and 
staining and degraded concrete were observed. 
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At least one out-of-use heating oil UST is located at the southwest corner of Building C-23. 
Previous reports include conflicting information regarding the number of USTs and a second UST 
is potentially present. The heating oil UST was reportedly emptied, but has not been filled, 
decommissioned, or removed. 

Both the 1993 and 2017 Phase I ESA concluded that there was potential for subsurface contamination at 
Building C-23 and the C-23 Annex resulting from current and historical industrial operations. 

3.2.2 Phase II Investigation Results (2017) 

In 2017, Landau conducted a focused Phase II investigation at the current TECT lease area (Buildings 
C-20, C-21, C-22, C-23, the C-23 Annex, and associated land) on behalf of the County. Additional details 
are provided in this and the following sections, and historical sampling locations (LAI-01 through LAI-28) 
are shown on Figures 4a and 5a. 

3.2.2.1 Soil Investigation Results 

A total of 22 soil samples were collected from the TECT lease area and analyzed for DRO and ORO, VOCs, 
and glycols. The analytical results and exceedances of MTCA Method A CULs for industrial land uses are 
summarized below. 

Glycols were not detected at concentrations greater than the laboratory reporting limits in the 
one sample submitted for analysis. 

DRO or ORO was detected in 9 of 21 samples at concentrations greater than the laboratory 
reporting limits. The detected concentrations of DRO were less than the MTCA Method A CUL of 
2,000 milligrams per kilogram (mg/kg). ORO was detected at concentrations greater than the 
MTCA Method A CUL at two locations (LAI-10 and LAI-16). 

Cis-1,2-DCE and TCE were each detected in 4 of 17 samples at concentrations greater than the 
laboratory reporting limits. No other VOCs were detected in the samples. 

TCE was detected at concentrations greater than the MTCA Method A CUL of 0.03 mg/kg in 
four samples collected from three locations (LAI-25, LAI-26, and LAI-27) (Figure 4c). 

There is no MTCA Method A CUL for cis-1,2-DCE. The detected concentration of cis-1,2-DCE 
(0.32 mg/kg) in the sample from LAI-25 at a depth of 15 ft bgs exceeded the MTCA 
Method B screening level (0.078 mg/kg – based on the protection of groundwater as 
drinking water); however, it did not exceed the Method B screening level (160 mg/kg) based 
on direct contact. 

The 2017 Phase II soil investigation identified petroleum hydrocarbons and TCE at concentrations 
greater than the MTCA Method A and B screening levels. 

3.2.2.2 Soil Gas Investigation Results 

Soil gas samples were collected from 25 locations within the TECT lease area and submitted for analysis 
for VOCs. These sampling locations are identified as LAI-01, LAI-03, LAI-05, and LAI-07 through LAI-28 on 
Figures 4a and 5a. VOCs that were detected in soil gas are shown in Table 9. 
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VOCs were detected at 21 of 25 sampling locations at concentrations greater than the MTCA Method B 
shallow soil gas screening level and at 15 of 25 sampling locations at concentrations greater than the 
Method C shallow soil gas screening level. Exceedances of MTCA Method B and C shallow soil gas 
screening levels that were published at the time of the 2017 investigation are summarized below. 

At locations where 1,1-DCA and benzene were detected above the MTCA Method B shallow soil 
gas screening levels, concentrations were below the Method C shallow soil gas screening levels.

At locations where 1-3-butadiene, chloroform, TCE, and vinyl chloride (VC) were detected above 
the MTCA Method B shallow soil gas screening level, the concentrations also exceeded the 
Method C shallow soil gas screening levels. 

VOCs, primarily TCE and VC, were detected at concentrations greater than the MTCA Method B and 
Method C shallow soil gas screening levels at locations throughout the TECT lease area where tested. 
The highest concentrations of VOCs were detected in samples collected from beneath and outside the 
southwest corner of Building C-22 and from beneath the north end of Building C-23 (the C-23 Annex). 

3.2.2.3 Indoor Air Investigation Results (Building C-23) 

In response to the soil gas sampling results, the County requested that Landau conduct indoor air 
sampling at the occupied buildings within the TECT lease area to determine if chemicals detected in soil 
gas were also present in indoor air at concentrations indicating a potential health concern for buildings 
occupants. At the time of the indoor air sampling and in preparation for termination of its lease, TECT 
had moved all business operations to Building C-23 and the C-23 Annex, and Buildings C-20, C-21, and 
C-22 were not occupied (used by TECT for storage). Therefore, indoor air sampling was conducted only 
at Building C-23 but was focused on the C-23 Annex, where VOC concentrations in soil gas samples 
collected from beneath and adjacent to the building were detected above the MTCA Method B and 
Method C screening levels, as described in Section 3.2.2.2. 

In preparation for indoor air sampling, a survey of Building C-23 was conducted on November 13, 2017. 
The building survey consisted of observing relevant features of the building construction (e.g., 
foundation type and condition); documenting the building heating, cooling, and ventilation system; 
documenting building operations; and conducting a chemical inventory. 

Indoor air samples were collected from six locations (identified on Figure 4a as IA01-C23 through 
IA06-C23) and both short-term (8-hour) and long-term (21-day) samples were collected from each of the 
six locations. An ambient air sample was also collected from an upwind location outside the building 
during the 8-hour sampling period. The results of the indoor air investigation are summarized below. 

During the 8-hour sampling event, TCE was detected in two indoor air samples at estimated 
time-weighted average concentrations of 0.2 and 0.21 micrograms per cubic meter (µg/m3). TCE 
was also detected in the 8-hour ambient air sample at an estimated concentration of 
0.31 µg/m3, which is higher than the concentrations detected in indoor air. Vinyl chloride was 
not detected in any of the 8-hour samples at concentrations greater than the laboratory 
reporting limit. 

During the 21-day sampling event, TCE was detected in each of the six indoor air samples at 
time-weighted average concentrations ranging from 0.40 to 1.7 µg/m3. None of the detected 
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concentrations exceeded either the chronic (2.0 µg/m3) or acute (8.4 µg/m3) screening criteria 
for industrial properties (MTCA Method C). The data indicated that vapor intrusion is likely 
occurring, but that contaminant concentrations in indoor air are, on average, less than the 
screening criteria. The data also indicated that contaminant concentrations in indoor air were 
likely impacted by contaminants present in ambient air. 

3.2.3 Pre-Agreed Order Remedial Investigation Activities (2018-2022) 

RI activities were conducted between 2018 and 2022 at the Building C-20, C-21, C-22 complex, Building 
C-23, and the Building C-23 Annex. These soil, groundwater, and soil gas investigations were conducted 
prior to execution of the Order in August 2023. Results of the investigations were presented in two, 
separate data reports (Landau 2019b, 2023). The cumulative results of the investigations are 
summarized in the following subsections. 

3.2.3.1 Soil Results 

Three soil investigations were conducted in the Building C-20, C-21, and C-22 complex as part of the 
pre-Order RI activities. Gasoline-range TPH (TPH-G) and ORO were detected at one location (RISB-28) at 
concentrations above MTCA Method B CULs up to 2 ft deep below the former Hammer Shop, where 
petroleum contamination appeared to be isolated (Figure 4b). VOCs were detected in shallow soil 
throughout the Building C-20, C-21, and C-22 complex. The highest VOC concentrations were detected in 
soil beneath and immediately south of Building C-22 and VOC concentrations in soils were above CULs 
to a depth of 20 ft bgs (RISB-21). TCE was detected at a concentration above the CUL (0.206 mg/kg) at a 
depth of 35 ft bgs north of Building C-21 (RISB-15) (Figure 4c). Total chromium was detected at a 
concentration above (43 mg/kg) the MTCA Method B CUL (42 mg/kg) at one location below the floor of 
the C-22 complex (Figure 4d). 

3.2.3.2 Groundwater Results 

Three rounds of pre-Order RI activities were conducted in the Building C-20, C-21, and C-22 complex. 
Perched groundwater grab samples were collected from borings using temporary well screens with 
intervals ranging from 1 to 4 ft bgs to 20 to 25 ft bgs. ORO was detected at concentrations above the 
MTCA Method B CUL within the central portion of the complex with the highest concentrations detected 
in samples collected from below the Hammer Shop (RISB-28) and the C-22 complex (RISB-49) 
(Figure 4e). VOCs were detected in groundwater at concentrations above the MTCA Method B CUL 
throughout the Building C-20, C-21, and C-22 complex. The highest concentrations were detected in 
samples collected from below the C-22 complex (RISB-13) and north of Building C-21 (RISB-15) 
(Figure 4f). One sample exceeded the MTCA Method B CUL (5 µg/L) for arsenic at the time. However, 
the concentration (14 µg/L) is comparable to the natural background concentration (13.6 µg/L) for 
Snohomish County (San Juan 2022). 

3.2.3.3 Soil Gas Results 

Soil gas samples were collected from below the concrete floor within and south of Building C-22 in 2019. 
The samples were collected using sub-slab vapor pins and temporary vapor screens that ranged in depth 
from 0.7 ft (indoor) to 4.5 ft bgs (outdoor). The 2019 laboratory analysis confirmed the 2017 Phase II 
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findings that VOC concentrations below and south of Building C-22 were above the MTCA Method B 
screening levels for soil gas that were presented in the 2018 pre-Order RI work plan (Figure 4h). 

3.3 Former Building C-29/East Fuel Farm and Former 
Building C-27

This section includes relevant findings from previous Phase I ESAs and subsequent investigations at the 
former Building C-29/East Fuel Farm investigation area. The investigation area was expanded to include 
former Building C-27 after investigations conducted in 2019 found contamination to the south and west 
of the former Building C-29/East Fuel Farm investigation area. 

3.3.1 Former Building C-29 

Building C-29 was included in the Phase I ESA completed by Landau on behalf of the County in 1993, 
although the assessment report does not identify the building by number. The building was occupied by 
All Fab, Inc. at the time of the assessment. Relevant findings from the Phase I ESA for Building C-29 are 
as follows (Landau 1993): 

Building C-29 is described as two interconnected buildings that were used for large-scale chemical 
storage. One of the buildings contained approximately 100 storage drums, most of which contained 
petroleum lubricants. Petroleum spillage was observed in this room; however, the underlying concrete 
did not appear to be degraded. The other building stored several hundred smaller containers (2 gallons 
or less) of paints and similar compounds. A sump and floor drains were observed in the building; 
however, there was no information provided regarding the specific location or outlet of the sump or 
floor drains (Landau 1993). The floor was observed to be very clean, as though recently steam-cleaned. 
The 1993 report indicated that an inventory of materials contained in the buildings had recently been 
completed, though the inventory was not provided, and that disposal of the materials was pending. 

Former Building C-29 was demolished by the County in 1996. During demolition, the County discovered 
a greenish-yellow tinted water at the foundation of the building. The County stopped the demolition 
work and retained Landau to collect a sample of the water for laboratory analysis (sampling location 
identified as AF-1 on Figure 6a). Landau reported that analysis of the water sample detected chromium, 
TCE, and VC at levels exceeding MTCA drinking water standards (Snohomish County Airport 1996). In 
July 1996, Landau reported the results of further investigation completed in the vicinity of Building C-29. 
The study was conducted on behalf of Snohomish County Public Works, based on the January 1996 
foundation water sample analysis. Eight test pits were excavated (C29-TP1 through C29-TP8), two soil 
borings drilled (C29-B3 and C29-B4), and two additional soil borings were drilled and completed as 
monitoring wells (C29-MW1 and C29-MW2). Two existing monitoring wells were also sampled 
(SCPWD-1 and SCPWD-2). Analysis of soil and groundwater samples indicated that TCE was present at 
concentrations exceeding MTCA Method A CULs in soil and groundwater; cis-1,2-DCE was detected at 
concentrations above MTCA Method B CULs; and VC was detected above MTCA Method A CULs in 
groundwater. Total chromium was detected at a concentration above the MTCA Method A CUL in one 
soil sample collected from within the building footprint (Landau 1996). 
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In 1999, AGI conducted a preliminary contamination assessment of Buildings C-19 (described in Section 
3.1) and C-29, on behalf of the Snohomish County Public Works Department. AGI identified and 
collected groundwater samples from eight monitoring wells near Building C-29 that were previously 
installed by Landau (C29-MW1 and C29-MW2), Snohomish County Public Works Department 
(SCPWD-1), BF Goodrich or Tramco (HMB1), and AGI (MW1 through MW4). Well depths ranged from 17 
to 23 ft bgs and depths to groundwater during sampling ranged from 1.26 ft bgs to 8.26 ft bgs. TCE was 
detected at a maximum concentration of 18,000 µg/L and the detected concentrations exceeded the 
MTCA Method A CUL in water samples from seven of the eight wells near Building C-29. Detected 
concentrations of VC exceeded CULs in water from six of the eight wells, and concentrations of 
1,2-dichloroethane (1,2-DCA) exceeded CULs in three of the eight wells (AGI 1999). 

Pre-Order RI activities at Building C-29 were conducted by Landau on behalf of the Airport over multiple 
mobilizations between 2018 and 2022. These soil, groundwater, and soil gas investigations further 
delineated the extent of TPH, VOCs, and metals within and around Building C-29. Results of the 
investigations were presented in two, separate data reports (Landau 2019b, 2023). The cumulative 
results of the investigations are summarized below. 

TPH-G, DRO, and ORO were analyzed for in soil and groundwater samples collected from within 
and outside of the Building C-29 footprint. Groundwater samples were collected from 
temporary wells and permanent monitoring wells. Soil results from three borings (RISB-31, 
RISB-47, and RISB-48) indicated that TPH was not detected at concentrations above the 
laboratory reporting limit within or around the former Building C-29 footprint. Groundwater 
sampling results showed that TPH-G, DRO, and ORO are present in groundwater west and 
northwest of Building C-29 at concentrations that exceed the MTCA Method B CUL (Figures 6b 
and 6e). 

VOC-contaminated soil and groundwater were detected at concentrations above MTCA 
Method B CULs in and around the Building C-29 footprint. Concentrations of VC 
(0.061 micrograms per kilogram [µg/kg]) were above the CUL (0.0089 µg/kg) at a maximum 
depth of 20 ft bgs (RISB-30) immediately east of the building footprint. Concentrations of VOCs 
in the groundwater within and surrounding Building C-29 are significantly above MTCA CULs. 
The highest VOC concentrations were to the west and northwest (toward the former East Fuel 
Farm), and concentrations decreased significantly to the east and southeast (Figure 6f). 

Metals were analyzed for in soil and groundwater samples collected from within and around the 
Building C-29 footprint. None of the MTCA Method B CULs for metals were exceeded, except at 
RISB-48, which was located inside the building footprint. The total chromium concentration 
(450 mg/kg) exceeded the CUL (42 mg/kg) in the one soil sample collected from 9 to 10 ft bgs. 
There were no total chromium exceedances in groundwater, but two samples (SCPWD-1 and 
RISB-30) had concentrations above the arsenic CUL (5 µg/L) at the time. However, results were 
below the Snohomish County background concentration of 13.6 µg/L (San Juan 2022) 
(Figures 6d and 6g). 

3.3.2 Former East Fuel Farm 

Environmental investigations at the former East Fuel Farm have been completed on behalf of the 
US Army Corps of Engineers (USACE) and Snohomish County. In 1992, a 12,000-gallon aviation fuel UST 
(Tank 95B) was removed by a contractor on behalf of the USACE. At the time of the UST removal, 
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approximately 100 cubic yards of petroleum-contaminated soil was removed from the UST excavation 
and stockpiled on Airport property prior to disposal. Based on the analytical results from confirmation 
soil samples collected from the remaining soil, contamination exceeding MTCA Method A CULs was not 
present and no further action was recommended by the USACE. Records indicate that the USACE 
planned to remove a second UST (Tank 95; size and contents unknown) at the time of the removal of the 
12,000-gallon UST; however, the second UST could not be located (AGI 1993). The historical 
investigation data described above were considered in developing the planned RI investigation locations 
discussed in Section 6.0 and shown on Figure 6i. In 1994, AGI completed a subsurface investigation at 
the East Fuel Farm on behalf of Snohomish County. The investigation included a geophysical survey and 
sampling and analysis of soil and perched groundwater. The results of the 1994 investigation are 
summarized as follows (AGI 1994): 

The geophysical survey identified two USTs and a potential third UST in the fuel farm. Details 
regarding the USTs are provided in Section 2.4.5 and the locations of the current and former 
USTs are shown on the Figure 6 series. 

Ten soil borings (B14 to B23) were advanced in the fuel farm using a hollow-stem auger. The soil 
borings encountered approximately 2 to 17 ft of fill underlain by till. Perched groundwater was 
encountered at four locations (B16, B20, B21, and B23) at depths ranging from 15 to 22 ft bgs; 
these borings were completed as monitoring wells MW1 through MW4. The sampling locations 
are shown on Figure 6a. 

Analytical results for soil samples identified gasoline-range and JP8 jet fuel-range petroleum 
hydrocarbons in soil at concentrations exceeding the applicable MTCA Method A CULs. AGI 
concluded that the soil contamination was limited to the UST backfill. 

Analytical results for groundwater identified petroleum hydrocarbons; Jet-A fuel; benzene, 
toluene, ethylbenzene, and xylenes (BTEX); and chromium in groundwater at concentrations 
greater than the applicable MTCA Method A CULs. 

In 2000, CDM completed an assessment of contamination at the East Fuel Farm on behalf of the County. 
No additional sampling was completed as part of the assessment. The assessment report indicates that 
the 25,000-gallon UST was drained and rinsed in 1996 and had not been used since that time (CDM 
2000b). 

An additional assessment was completed by CDM in 2002 on behalf of the County. The assessment 
included sampling and analysis of groundwater samples from existing shallow monitoring wells MW-1 
through MW-4, and from aquifer well DW-2. Analytical results are summarized as follows (CDM 2002): 

Detected concentrations of petroleum hydrocarbons in samples from MW-1 through MW-3 
were below MTCA Method A CULs. 

Gasoline- and diesel-range petroleum hydrocarbons were detected at concentrations greater 
than the Method A CULs in the sample from MW-4. 

Benzene was detected in each of the wells at concentrations greater than the MTCA Method A 
CUL. 

Petroleum hydrocarbons and BTEX were not detected in the deep aquifer sample collected from 
DW-2. 
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The 2002 CDM report also indicates that samples were collected from the monitoring wells at the East 
Fuel Farm in 1996 and 1999 as part of separate investigations conducted at the All Fab facility Building 
C-29. Chlorinated VOCs were detected in each of the wells indicating potential commingled 
groundwater plumes in this area. Additional details regarding the C-29 investigations are provided in 
Section 3.3. 

Pre-Order RI activities at the former East Fuel Farm were conducted by Landau on behalf of the Airport 
over multiple mobilizations between 2018 and 2022. These soil, groundwater, and soil gas investigations 
further delineated the extent of TPH, VOCs, and metals in the area. Results of the investigations were 
presented in two, separate data reports (Landau 2019b, 2023). The cumulative results of the 
investigations are summarized below. 

TPH-G, DRO, and ORO were analyzed for in soil and groundwater samples collected from north 
and northeast of the former East Fuel Farm boundary. Groundwater samples were collected 
using temporary well screens and permanent monitoring wells. Soil results from five borings 
(RISB-41, RISB-42, RISB-43, RISB-64, and RISB-74) indicated that TPH-G and DRO were not 
detected at concentrations above the laboratory reporting limit. ORO was detected (180 mg/kg) 
at one location (RISB-64) above the laboratory reporting limit but below the MTCA Method B 
CUL (2,000 mg/kg). Benzene was detected above the CUL (0.277 µg/kg) at one location (RISB-42) 
just north of the USTs. The sample was collected from 11.5 to 12.5 ft bgs and the concentration 
was 2 µg/kg (Figure 6b). Groundwater samples were collected from nine locations (monitoring 
wells and temporary wells screens) and results showed that DRO and ORO are present in 
groundwater north of the former East Fuel Farm at concentrations that exceed the MTCA 
Method B CUL. Benzene concentrations exceeded the CUL (0.795 µg/L) at five of the nine 
locations (Figure 6e). 

VOC-contaminated soil and groundwater were detected at concentrations above MTCA 
Method B CULs in and around the former fuel farm footprint. Concentrations of TCE in soil 
(1.8 to 9.8 µg/kg) were above the CUL (0.0089 µg/L) at a maximum depth of 20 ft bgs (RISB-41) 
immediately east of the tank area. Cis-1,2-DCE and VC were also detected at concentrations 
above the CULs in soil around the former fuel farm area. Groundwater samples collected from 
both temporary and permanent wells showed that TCE, cis-1,2-DCE, and VC were detected at 
concentrations above the MTCA Method B CULs at the time. The highest VOC concentrations in 
groundwater were found at the south end of the former East Fuel Farm, at permanent 
monitoring well MW1 (Figure 6f). 

1,4-dioxane was detected at concentrations above the MTCA Method B CUL in each of four 
shallow groundwater samples analyzed for 1,4-dioxane. The highest concentration, 190 µg/L, 
was detected at MW-1 within the former fuel farm. 

Metals were analyzed for in groundwater samples collected from within and around the former 
East Fuel Farm footprint. Only arsenic was detected above the CUL (5 µg/L) at the time and of 
the six wells that had CUL exceedances, only two (HMB1 and MW1) exceeded the current 
background concentration of 13.6 µg/L. 

One soil gas sample was collected from near the northeast corner of the former East Fuel Farm 
footprint in April 2019. The sample was collected from a temporary vapor probe that was 
screened from 4 to 4.5 ft bgs. The only VOC compound detected above the laboratory reporting 
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limit was VC and the concentration (2,000 µg/m3) exceeded the MTCA Method B screening level 
of 9.33 µg/m3) (Figure 6h). 

3.3.3 Former Building C-27 

Investigation activities near former Building C-27 began in April 2019 as part of Landau’s initial 
mobilization to implement the 2018 pre-Order RI work plan. There had been no known investigations 
conducted in the vicinity of Building C-27 prior to implementation of the pre-Order RI in 2019. During 
drilling activities at location RISB-45 (north of former Building C-27) in 2019, Landau field personnel 
noted very strong odors and staining in the cores as they were removed from the boring. Soil analytical 
results indicated a TCE concentration of 230,000 µg/kg at 15 ft bgs. A groundwater grab sample was 
collected from boring RISB-45 from 15 to 20 ft bgs and the TCE concentration was 340,000 µg/L. TPH 
concentrations were also found to be above MTCA CULs in effect at the time of the investigation in both 
soil and groundwater north of the former Building C-27 footprint. 

Subsequent Pre-Order RI activities were conducted in and around the former C-27 Building footprint to 
determine the nature and extent of VOC and TPH contamination. The reported results of those 
subsequent investigations conducted in the area are summarized below and reference the screening 
levels presented in the 2018 pre-Order work plan (Landau 2018b). 

TPH-G, DRO, and ORO were analyzed for in soil and groundwater samples collected from within 
and outside the Building C-27 footprint. Groundwater samples were collected from temporary 
wells and permanent monitoring wells. 

Soil results indicated that TPH was either not detected above the laboratory reporting limit 
or was below the screening levels within and around the former Building C-27 footprint 
(Figure 6b). 

Groundwater sampling results showed that TPH-G, DRO, and ORO are present in 
groundwater within (RISB-46) and to the north (RISB-45, RISB-66, and RISB-76) of the former 
building footprint. DRO and ORO concentrations were above the screening levels at these 
locations. TPH-G exceeded the screening level (800 µg/L) at RISB-45 but was below the CUL 
at RISB-48 and RISB-66. Benzene exceeded the screening level (0.800 µg/L) at two locations 
(RISB-45 and RISB-76; Figure 6e). 

VOC-contaminated soil and groundwater were detected at concentrations above screening 
levels within and around the Building C-27 footprint. The highest concentrations in both soil and 
groundwater were north of the building footprint at RISB-45, as discussed above. 

VOC concentrations in soil and groundwater exceeded the screening level up to 
approximately 100 ft northwest (RISB-76) and south (RISB-79), and 235 ft west (RISB-77) of 
former Building C-27 (Figure 6c). 

Three new groundwater wells (RIGW-1 through RIGW-3) were installed near the former 
Building C-27 area during the Pre-Order RI activities. Two of the wells (RIGW-2 and RIGW-3) 
were sampled (RIGW-1 was dry) in September 2023, along with two new deep aquifer wells. 
The deep aquifer results are discussed in Section 3.4. Groundwater results from sampling 
temporary well screens and all permanent monitoring wells near the former Building C-27 
indicated that VOC concentrations were above the screening levels in all of the samples 
(Figure 6f). 
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Metals were analyzed for in soil and groundwater samples within and around the Building C-27 
footprint. Soil results from one location (RISB-80) indicated that metals were not present in 
shallow soil (to a maximum depth of 40 ft bgs) at concentrations above the screening levels. 
Metals were not detected above the laboratory reporting limits from the groundwater sample 
(RISB-46) collected from beneath the former building footprint.  

In December 2019, the Airport asked Landau to conduct a focused soil gas investigation beneath 
the southeast corner of Hangar 1 to determine VOC concentrations below the concrete slab. 
Three soil gas samples (RISG-100, RISG-101, and RISG-102) were collected from stainless-steel 
vapor pins that were installed just below the concrete slab between 0.7 and 0.9 ft bgs. One of 
the samples (RISG-102) had a VC concentration (210 µg/m3) that exceeded the screening level 
(95 µg/m3) for shallow soil gas. The remaining samples were below applicable screening levels. 

3.4 Deep Aquifer 

Investigation of the deep aquifer began in 1999 and continued into 2023 with the installation and 
sampling of deep aquifer monitoring wells RIDW-5 and RIDW-6. 

In 2000, CDM (formerly AGI) completed an investigation of potential contamination of the deep aquifer 
underlying the Site on behalf of Snohomish County. CDM installed wells into the deep aquifer to the 
southwest of Building C-19 (DW1), north of the former Building C-29 (DW2), and northeast of 
Building C-19 (DW3). The locations of the wells are shown on Figure 8. The wells ranged in depth from 
117 ft bgs to 151 ft bgs. Soil samples were collected at 10-ft intervals during drilling, field-screened for 
VOCs, and analyzed in the laboratory for halogenated VOCs. Groundwater samples were collected from 
DW1 and DW2 in December 1999 and March 2000 and from DW3 in May 2000. Additional groundwater 
samples were collected from monitoring well DW1 in 2003 and analyzed for halogenated VOCs. 

At monitoring well DW1, aquifer groundwater was encountered at approximately 133 ft bgs. 
TCE was detected at a concentration above the MTCA Method A CUL in one soil sample from 
58 ft bgs (10 µg/kg). Analysis of groundwater samples from DW1 indicated that TCE had 
migrated vertically to the aquifer. TCE and cis-1,2-DCE were detected in aquifer groundwater 
samples from DW1, but only TCE (maximum detected concentration of 62 µg/L in 2000) 
exceeded the MTCA Method A CUL of 5 µg/L. TCE was detected at a concentration above the 
laboratory reporting limit in one soil sample (57.8 ft bgs), but below the MTCA Method A and B 
CULs (CDM 2000a). CDM’s analysis of a groundwater sample from DW1 in 2003 showed that the 
concentration of TCE increased to 81 µg/L. 

At monitoring well DW2, aquifer groundwater was encountered at approximately 134 ft bgs. 
TCE was not detected in groundwater samples collected from DW2; however, concentrations of 
1,1,2-TCA, 1,2 DCA, and 1,2-dichloropropane were detected above MTCA Method A and B CULs 
in the groundwater samples. TCE was detected at a concentration above the MTCA Method B 
CUL for protection of groundwater in one soil sample. Trans-1,2-DCE and cis-1,2-DCE were 
detected at concentrations below applicable CULs in soil samples collected from DW2 (CDM 
2000a). 

At monitoring well DW3, aquifer groundwater was encountered at approximately 132 ft bgs. 
VOCs were not detected in soil or groundwater samples from DW3. 
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CDM concluded that the data did not suggest the presence of area-wide contamination of the aquifer 
and, as noted in Section 3.1.2, further investigation completed in 2005 did not identify a TCE source 
other than Building C-19 (CDM 2005). 

From 2018 to 2023, the County re-sampled DW1, DW2, and DW3 and installed and sampled six 
additional deep aquifer monitoring wells (RIDW-1 through RIDW-6). Resampling of DW1 in 2019 showed 
a marked increase in TCE concentration (300 µg/L) compared to the earlier 81 µg/L measured in 2003. 
DW2 also yielded a higher TCE concentration in 2019 (120 µg/L) relative to the earlier non-detect result 
from 2000. Analytical results from DW3 were generally consistent with previous data. 

The sampling of RIDW-1 through RIDW-6 has generally yielded concentrations of TCE and other VOCs 
that are much lower than those found in DW1 and DW2. For example, RIDW-4, which is located 
immediately downgradient of the highest concentrations of TCE measured in the shallow groundwater 
at the Site, has yielded a maximum TCE concentration of 1.2 µg/L. This concentration is above Site 
screening levels (see Section 5) but below the potential TCE groundwater CUL for the Site once CULs are 
developed in the FS report. Previously unreported data from the September 26, 2023 sampling of 
downgradient wells RIDW-5 and RIDW-6 (see Table 14) show that only one VOC (1,2-DCA) was detected 
and exceeded screening levels in the samples at a maximum concentration of 0.68 µg/L. However, 1,4-
dioxane was detected above the MTCA Method B CUL (0.44 µg/L) in four of the seven deep aquifer 
monitoring wells sampled between 2018 and 2023. 

A comparison of VOC data from DW1 and DW2 to the VOC data from more recently installed deep wells 
RIDW-1 through RIDW-6 raised suspicion surrounding the construction methods used to install DW1 and 
DW2 in 1999. It was noted that both wells were installed in areas with high VOC concentrations in 
shallow groundwater and therefore a potential exists for shallow perched contaminated groundwater to 
act as a source of contamination to the deep aquifer if the well is not properly sealed. The evaluation 
noted that both wells were constructed with a single casing that extended from the surface to the 
bottom of the boring in the deep aquifer and that bentonite chips (i.e., not a fluidized grout) were used 
as the primary seal to the surface. The well logs and report (CDM 2000a) have no mention of the 
bentonite chips being hydrated during installation. In contrast, the RIDW series of wells that were 
installed in areas where VOC concentrations in shallow groundwater were elevated or potentially 
elevated (RIDW-4, 5, and 6) were double-cased during drilling to better isolate the shallow perched 
groundwater from the deep aquifer. RIDW-1 through RIDW-6 were also constructed using fluidized 
grout as the primary seal to provide a more competent seal compared to dry bentonite chips. 

The historical investigation data described above and the well construction evaluation results were 
considered in developing the planned RI investigation locations for the deep aquifer discussed in 
Section 6.0 and shown on Figure 13. 
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4.0 PRELIMINARY CONCEPTUAL SITE MODEL 
This section presents a preliminary conceptual Site model based on information developed during 
previous Site investigations. The conceptual Site model describes the geology and hydrogeology of the 
Site and identifies contaminants of concern (COCs) and potential COCs at the Site, the media (e.g., soil, 
groundwater) impacted by these COCs, the known nature and extent of COCs at the Site, and the 
potential contaminant migration pathways and receptors. The conceptual Site model will help in 
developing the scope of the RI and will be refined with information obtained during the RI. A schematic 
of the conceptual Site model will be developed and included in the RI report. 

4.1 Geology

The Puget Sound region is underlain by Quaternary sediments deposited by numerous glacial episodes, 
the most recent of which is termed the Vashon Stade of the Fraser Glaciation. Deposition occurred 
during a number of glacial advances and retreats. The last cycle of glacial advance and retreat resulted in 
the present-day topographic expression of the area, many of the near-surface deposits, and existing 
subsurface conditions. The glacial sediments, in general order from most shallow to deepest, are made 
up of interlayered and sequential deposits of glaciomarine drift, glacial recessional outwash, glacial till, 
and glacial advance outwash. The glacial till and underlying units have been over consolidated due to 
the weight of the overriding ice sheets. In some areas of the Puget Sound region (though not at the Site), 
these glacial sediments are overlain with more recent, non-glacial deposits locally consisting of beach 
sands and gravels; alluvial silt, sands, and gravels; and/or lake clays, silts, and peat that were deposited 
following the glacial retreats (Booth et al. 2004). 

Previous investigations conducted at the Site and adjacent properties encountered fill material to 
depths between 0 and 20 ft bgs, underlain by Vashon till, which is composed of a very dense, 
heterogeneous mixture of gravel, sand, silt, and clay, with localized sand lenses. The till at the Site is up 
to 80 ft thick and is underlain by Vashon advance outwash, which is a gray, fine to medium sand with 
gravel that begins at approximately 100 ft bgs and then transitions to a fine to medium sand to 
approximately 145 ft bgs, where the sand becomes gravelly (CDM 2000a). 

4.2 Hydrogeology 

Based on the results of previous investigations at the Site, perched groundwater occurs sporadically 
within fill material and within shallow Vashon till across the Site at depths as shallow as 1.5 to 15.5 ft 
bgs. Recent investigations (Landau 2018a) have shown that the perched groundwater encountered 
historically may not be present during the dry months of the year in certain areas of the Site, thus the 
perched water should be considered seasonal. In addition, the perched groundwater is not continuous 
across the Site and its occurrence is likely affected by the presence of localized depressions and sand 
lenses within the till. Because of the discontinuous nature of the perched groundwater in both time and 
space, the direction of groundwater flow in the perched groundwater zone is not well defined. 

A groundwater aquifer, referred to herein as the deep aquifer, was encountered in the Vashon advance 
outwash at approximately 130 to 135 ft bgs. Groundwater flow in the aquifer was observed to be to the 
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north to northeast by CDM (CDM 2000a, 2005) and by Landau (2019b) during more recent 
investigations. 

4.3 Contaminants of Concern and Sources 

Site COCs are identified based on contaminants that have been detected during previous investigations 
or remedial actions at the Site (Section 3), or that are suspected to be present based on available 
information. The COCs consist primarily of VOCs, metals (arsenic, chromium, and lead) and TPH. Former 
operations in each of the investigation areas are discussed in Section 2.4 for this work plan. The specific 
COCs for each area being investigated under the Order are as follows: 

Building C-19 COCs: 

VOCs 

1,4-Dioxane 

Building C-29 COCs: 

VOCs 

1,4-Dioxane 

Metals (MTCA metals, in particular chromium [III and VI] and lead) 

TPH (TPH-G, DRO, ORO) 

Former East Fuel Farm COCs: 

VOCs 

1,4-Dioxane 

Metals (MTCA metals, in particular chromium [III and VI] and lead) 

TPH (TPH-G, DRO, ORO) 

Building C-23 COCs: 

VOCs

TPH (DRO, ORO) 

Building C-20, C-21, C-22 complex COCs: 

VOCs 

1,4-Dioxane 

Metals (MTCA metals, in particular lead and chromium [III and VI]) 

TPH (DRO, ORO) 

Deep aquifer COCs: 

VOCs 

1,4-Dioxane. 
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A description of the activities that took place at these investigation areas, many of which are the likely 
sources of the contamination found within these areas, is presented in Section 2.4. 

Ecology requested (Ecology 2022) that carcinogenic polycyclic aromatic hydrocarbons (cPAHs) be 
analyzed whenever groundwater samples are analyzed for DRO or ORO, consistent with Table 830-1 of 
MTCA. Although cPAHs have yet to be detected at the Site at concentrations above screening levels, 
cPAH analysis has been limited and therefore cPAHs are considered a potential COC at the Site. 

Ecology, in the October 5, 2023 Pre-Work Plan Meeting, requested that perfluorinated and 
polyfluorinated substances (PFAS) be considered a potential COC at the Site because PFAS have been 
detected at other airports, including Paine Field, due to historical releases of aqueous film-forming foam 
(AFFF).2 (Note: Since 2018, Paine Field has been evaluating historical AFFF releases separate from this 
AO.) The Airport’s review of fire department incident reports dating back to the early 1990s as well as 
interviews with current and past Airport firefighter employees indicate that significant use of AFFF at the 
Site and therefore releases of AFFF to soil and/or groundwater have not occurred at the Site; however, 
two emergency fire suppression releases of AFFF are known to have occurred at nearby Hangar 1 and 
migrated onto the Site. Evaluation of PFAS in this area of the Site is discussed in Section 6.4. 

4.4 Media of Concern, Contaminant Migration, Receptors, and 
Exposure Pathways 

As described in Section 4.1 and 4.2, the Site geology consists of a relatively thin layer of fill material 
underlain by glacial till with advance outwash underlying the glacial till. Seasonal perched groundwater 
is present above the glacial till in some areas of the Site. The deep aquifer is located at approximately 
130 to 135 ft bgs in the advance outwash. 

Much of the Site surface is paved, with some unpaved areas to the north and east. No surface water 
features are located near the Site and stormwater runoff is collected in the onsite stormwater 
conveyance system or runs off and infiltrates in unpaved areas. Surface water is not considered a 
medium of concern at the Site because there are no known discharges of Site groundwater to a surface 
water body. 

The Site and the surrounding area are highly urbanized and are part of an airport facility where use by 
wildlife is actively discouraged due to aviation safety concerns. Therefore, wildlife are not identified as 
potential receptors. A Terrestrial Ecological Evaluation (TEE) will be conducted as part of the RI report to 
fully evaluate this exposure pathway. The Site is zoned for industrial land use and the primary use of the 
Site is industrial; the primary receptors are adult workers. Adult workers include both people working at 
the Site long-term and temporary construction workers. 

 
2 AFFF is a synthetic firefighting foam used to suppress flammable liquid fires and PFAS are key components in most AFFFs. 
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4.4.1 Exposure Pathways 

Previous investigations indicate that soil, groundwater, and soil gas contamination is present in the 
upper glacial till and fill layers and groundwater contamination is present in the deep aquifer. Potential 
exposure and migration pathways are summarized in the following subsections by medium. 

4.4.1.1 Soil 

Potential exposure and migration pathways in shallow soil include: 

Direct contact including incidental ingestion or dermal contact by Site workers with hazardous 
substances that are present in subsurface soil or inhalation of hazardous substances that are 
present in soil that have migrated as windblown or fugitive dust during construction activities 

Leaching of contaminants from soil to groundwater 

Partitioning of contaminants from soil to shallow soil gas. 

4.4.1.2 Groundwater 

Potential exposure and migration pathways for shallow groundwater include: 

Incidental ingestion and dermal contact by construction workers with hazardous substances that 
are present in shallow groundwater 

Migration of contaminated shallow groundwater to the deep aquifer 

Partitioning of contaminants from groundwater to shallow soil gas. 

Potential exposure and migration pathways for deep aquifer groundwater include: 

Ingestion as drinking water of hazardous substances that are present in deep aquifer 
groundwater. 

Note that ingestion as drinking water of hazardous substances that are present in shallow groundwater 
is not considered a potential exposure pathway due to the shallow groundwater not meeting the 
definition of potable groundwater as defined in WAC 173-340-720(2). However, potential migration of 
contamination from the shallow groundwater to the deep aquifer is a potential exposure pathway and is 
being evaluated as part of the RI. 

4.4.1.3 Soil Gas/Indoor Air 

Potential exposure pathways for soil gas include: 

Migration of hazardous substances from soil gas to indoor air 

Inhalation of hazardous substances in indoor air by workers. 
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5.0 SCREENING LEVELS 
Screening levels are tools used to help remediation professionals and regulators evaluate RI data and 
are typically established as concentrations for each compound and medium of potential concern at a 
site. Screening levels are typically established at the most conservative regulatory concentrations in 
order to ensure that appropriate analytical methods are employed. Screening levels are not cleanup 
levels; CULs will be developed during the FS phase of the project and are often different than the 
screening levels for a particular compound or medium. Cleanup standards, also typically developed 
during the FS phase, include CULs; the point of compliance, the location where CULs must be met; and 
other regulatory requirements that apply to a site. 

Soil, groundwater, and air screening levels were developed based on the media and exposure pathways 
identified in Sections 4.3 and 4.4 and MTCA requirements, as described below. 

5.1 Soil Screening Levels 

Soil screening levels were developed for unrestricted land use in accordance with WAC 173-340-740 
using MTCA Method B. Although Ecology has stated (Ecology 2022) that the Site meets the definition of 
an industrial property as promulgated in WAC 173-340-200 and WAC 173-340-745(1)(a)(i), basing 
screening levels on unrestricted land use provides a conservative evaluation of constituents for initial 
screening of data and addresses potential exposure pathways including potential exposure of future 
receptors if the Site use changes. Under MTCA Method B, soil CULs must be at least as stringent as all of 
the following3: 

Concentrations established under applicable state and federal laws 

Concentrations protective of human health: 

Concentrations that, due to direct contact with contaminated soil, are estimated to result in 
no acute or chronic non-carcinogenic or carcinogenic toxic effects on human health 

Concentrations that will not cause contamination of groundwater at levels which exceed 
groundwater CULs. 

These criteria were considered during development of soil screening levels. Soil screening levels were 
developed for all constituents detected in previous soil or groundwater investigations and in some cases 
for additional compounds that are part of the same chemical class. Soil screening levels are provided in 
Table 15. 

Except for TPH, mercury, and lead, standard MTCA Method B soil screening levels protective of 
groundwater or direct human contact (whichever value is lower) were determined in accordance with 
WAC 173-340-740(3) using Ecology’s Cleanup Levels and Risk Calculations (CLARC) database (Ecology; 
accessed March 2024). MTCA Method A soil CULs for unrestricted land uses were used for TPH, 
mercury, and lead because there are no Method B values for these constituents published in CLARC. 

 
3 Protection of ecological receptors was not considered because the Site is believed to meet the exemption criteria for a 

terrestrial ecological evaluation. 
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The CLARC database does not provide a screening level for total chromium. Therefore, the screening 
level for total chromium was set at natural background levels published by Ecology (1994). Hexavalent 
(Cr VI) and trivalent chromium (Cr III) soil screening levels are based on CULs in CLARC that are 
protective of the groundwater pathway. 

5.2 Groundwater Screening Levels

Groundwater screening levels were developed for detected constituents in previous soil or groundwater 
investigations using the standard MTCA Method B [WAC 173-340-720(4)]. Groundwater at the Site is not 
used as drinking water and shallow perched groundwater does not meet the MTCA definition of potable 
groundwater (WAC 173-340-720(2)) due to low well yields. However, to provide a conservative 
evaluation of constituents and to address potential future use of groundwater as drinking water, 
screening levels were based on drinking water as the highest potential beneficial use for groundwater. 
Under MTCA Method B, groundwater CULs must be at least as stringent as all of the following4: 

Concentrations established under applicable state and federal laws 

Concentrations protective of human health determined using MTCA Equations 720-1 or 720-2, if 
sufficiently protective health-based criteria have not been established under applicable state 
and federal laws. 

Screening levels were established based on these CUL requirements. Although MTCA allows for a 
maximum carcinogenic risk of 1x10-5 for constituents for which maximum contaminant levels (MCLs) 
have been established under applicable state or federal laws, screening levels were based on a 
maximum carcinogenic risk of 1x10-6. Screening levels were set at the lowest of the federal and state 
MCLs or State Action Levels (SALs), where applicable, and the MTCA Method B value, except arsenic, 
which is set at the Snohomish County background concentration of 13.6 µg/L (San Juan 2022).

Groundwater concentrations protective of the vapor intrusion pathway were also considered for 
compounds that are proposed for analysis in soil gas (see Section 5.3). If no federal or state criteria were 
available, the lowest of the MTCA Method B formula values were used as the screening criterion. 

Groundwater screening levels were developed for all constituents detected in previous soil or 
groundwater investigations and in some cases for additional compounds that are part of the same 
chemical class or that have not been analyzed at the Site but are planned for analysis during the RI. 
Screening levels for the eight PFAS compounds listed in CLARC are based on protection of groundwater 
and categorized as MTCA Method B cancer CULs, or Washington SALs, which are protective of 
groundwater for use as drinking water. Groundwater CULs and their respective adjusted screening levels 
are provided in Table 16. 

5.3 Air/Vapor Intrusion Screening Levels 

Screening levels protective of the vapor intrusion pathway were established for indoor air, soil gas, and 
groundwater based on the standard MTCA Method B [173-340-750(3)]. Because air samples are 

 
4 Contaminant concentrations must be protective of surface water beneficial uses if impacted groundwater will reach surface 

water; however, no surface water features are located near the Site. 
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susceptible to interference from background sources, the list of analytes was narrowed based on the 
results from previous soil gas investigations. Previous data were screened against soil gas screening 
levels provided in the CLARC database. Of the six detected compounds that exceeded the screening 
levels in the CLARC database, two compounds (chloroform and 1,3-butadiene) were excluded because 
they are considered common background contaminants due to laboratory contamination issues, and 
historical information does not indicate that the compounds were used or released at the Site. In 
addition, two compounds (tetrachloroethene and 1,1,1-TCA) were added to the air analyte list because 
historical information indicates that they may have been used at the Site and analysis of these 
compounds in soil gas will help determine if a release occurred. Soil gas and indoor air screening levels 
are provided in Table 17. 
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6.0 REMEDIAL INVESTIGATION 
This section presents the planned scope of the remedial investigation. Further investigation of soil, 
groundwater, and/or soil gas is needed to evaluate the nature and extent of contamination in each of 
the investigation areas and in the deep aquifer based on previous investigations at the Site. Data from 
the RI will be used to determine if cleanup is warranted, and, if warranted, to develop and evaluate 
cleanup action alternatives in the FS and to select a final cleanup action in the draft cleanup action plan. 

The nature and extent of contamination at the Site has been, and will continue to be, delineated based 
primarily on data obtained from laboratory analysis of soil, groundwater, and soil gas samples for COCs. 
Evaluation of data from the analysis of all three of these media is beneficial in delineating the nature 
and extent of contamination at the Site. Soils at the Site are heterogeneous laterally and vertically 
(especially the till). Shallow groundwater at the Site is seasonal and appears to be discontinuous. These 
factors contribute to the heterogeneous distribution of contamination at the Site. Additionally, VOCs, 
which readily partition off of soil and groundwater to soil gas are present at the Site. Soil gas 
contaminated with VOCs may migrate a significant distance from the release source due to variable 
geology and preferential flow paths created by utilities and other infrastructure. By evaluating all three 
media wholistically, a higher level of confidence is achieved in delineating the nature and extent of 
contamination based on multiple lines of evidence. 

The planned scope of the RI is summarized in Table 18. More detailed information on the planned 
sampling depth and analyses to be conducted for each exploration location is presented by media in 
Tables 19, 20, and 21 for temporary borings, groundwater monitoring wells, and soil gas, respectively. 
Planned RI investigation locations are shown on Figures 3i, 4i, 5i, and 6i for each of the four investigation 
areas and on Figure 13 for the deep aquifer. A Site-wide map of planned shallow investigation locations 
is shown on Figure 12 along with Site-wide TCE concentration contours in shallow groundwater because 
most of the additional RI activities described in this plan are driven by the presence of elevated VOC 
(namely TCE) concentrations in shallow groundwater. 

The field and analytical methods to be used during the RI are described in the SAP (Appendix A) and 
QAPP (Appendix B). The SAP includes detailed methods to be employed during drilling and sampling, 
including field screening, to collect samples with the highest potential to contain contamination. The 
SAP also describes procedures for sampling groundwater in soil borings, along with soil, if groundwater 
is found to be present in the boring. 

An underground utility survey will be conducted at each drilling location prior to drilling as described in 
the SAP. Additional, more expansive, utility survey work may be necessary if RI analytical results and 
field observations indicate that a utility might be acting as a preferential pathway. This more detailed 
utility survey could include a private utility locating company employing magnetometers, radio 
frequency, ground-penetrating radar (GPR), and utility cameras, as necessary. 

The scope and rationale of the planned RI is described below for each of the four investigation areas and 
the deep aquifer in terms of the data gaps that remain for characterizing the nature and extent of 
contamination within each area. The scope and rationale for planned Site-wide groundwater monitoring 
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are also provided below as well as procedures to be followed in the event of an inadvertent discovery of 
an archaeological resource and/or human remains during the proposed RI activities. 

6.1 Building C-19

This section identifies the data gaps, RI objectives and planned RI activities for the Building C-19 
investigation area. 

6.1.1 Data Gaps

The following data gaps have been identified for Building C-19:

The vertical extent of chlorinated solvents in soil at and near the former vapor degreaser has not 
been adequately delineated. 

The easterly extent of the chlorinated solvent groundwater plume to the east of the former 
vapor degreaser has not been adequately delineated. 

The extent of chlorinated solvents in groundwater around existing boring RISB-58 located east 
of the northern half of Building C-19 has not been adequately delineated. 

6.1.2 Remedial Investigation Objectives and Planned Activities 

The objectives of the RI in the Building C-19 area and the planned RI activities to address the objectives 
are as follows: 

Further delineate the vertical extent of chlorinated solvents in soil near the former vapor 
degreaser 

Soil samples will be collected at 10-ft intervals from continuous cores collected using 
rotosonic drilling methods at new deep well RIDW-7 (Figure 3i and Figure 13) to be installed 
adjacent to existing deep well DW1 located just south of the former vapor degreaser (see 
discussion in Section 3.4 regarding the installation of DW1 and DW2 replacement wells). Soil 
will be sampled from 5 ft to 55 ft bgs at which point the collection of additional soil samples 
will be based on the results of field screening for VOCs using a photoionization detector. Soil 
will continue to be sampled at 10-ft intervals until field screening indicates that VOC 
contamination is no longer present. 

Soil samples will be analyzed for VOCs. 

Further delineate the extent of the chlorinated solvent plume to the east of the former vapor 
degreaser 

Groundwater and/or soil will be sampled from boring RISB-100 to be advanced at the 
location shown on Figure 3i. Soil and groundwater samples will be analyzed for VOCs with 
the groundwater sample also being analyzed for 1,4-dioxane. 

Further delineate the extent of chlorinated solvents in groundwater around existing boring 
RISB-58 located east of the northern half of Building C-19 

Groundwater and/or soil will be sampled from three borings (RISB-101 through RISB-103) to 
be advanced at the locations shown on Figure 3i. Soil and groundwater samples will be 
analyzed for VOCs with the groundwater samples also being analyzed for 1,4-dioxane. 
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Additional borings (i.e., contingent borings) will be advanced at locations extending radially 
outward from RISB-101 through RISB-103 during a second phase of the RI, if needed, to 
delineate the extent of VOC contamination within this area. The locations of the contingent 
borings will be determined based on the data obtained from sampling RISB-101 through 
RISB-103 and on consultation with Ecology prior to selecting the final locations. 

Previous investigations indicate that TCE has migrated vertically to the deep aquifer over the Building 
C-19 area. Planned RI activities associated with the deep aquifer in the Building C-19 area are discussed 
in Section 6.5. 

6.2 Building C-20, C-21, C-22 Complex

This section identifies the data gaps, RI objectives and planned RI activities for the Building C-20, C-21, 
C-22 complex investigation area. 

6.2.1 Data Gaps 

The following data gaps have been identified for the Building C-20, C-21, C-22 complex: 

Chlorinated solvents have been detected in soil, groundwater and soil gas in and around 
Building C-22 at concentrations greater than Site screening levels. The highest concentration of 
TCE in soil gas was measured at LAI-26. The extent of TCE and other chlorinated solvents in soil 
gas around LAI-26 has not been delineated. 

DRO and ORO have been detected in shallow soil south of Buildings C-20 and C-22 at RISB-22 at 
concentrations greater than Site screening levels. The extent of DRO and ORO in this area has 
not been adequately delineated. 

DRO and ORO have been detected in groundwater in the area of Building C-20 and C-22 at 
concentrations greater than Site screening levels. The extent of DRO and ORO to the west of 
Building C-22, south of Building C-20 and C-22 and east of RISB-14 and RISB-60 (located 
northeast of Building C-21) has not been adequately delineated. 

Contamination has been identified along a trench drain located within the interior of 
Building C-22 and running east to west along the north side of Building C-20 (Figure 4i). 
The discharge point of the trench drain is not known. 

Permanent groundwater monitoring wells have not been installed in the Building C-20, C-21, 
C-22 complex to allow for seasonal evaluation of groundwater contamination and groundwater 
levels, and for establishing baseline groundwater conditions prior to potential remediation in 
the area. The absence of wells in this area is considered a data gap. 

Total chromium was detected in a soil sample collected from RISB-13 at 12.5 ft bgs at a 
concentration slightly above screening levels. Ecology (2022) identified the extent of total 
chromium in soil to the west and south of Building C-22 as a data gap. 

Total chromium was detected in a groundwater sample collected from RISB-13 at 9 to 12 ft bgs 
at a concentration below the screening level for total chromium but above the screening level 
for hexavalent chromium. Ecology (2023) identified chromium speciation in groundwater at the 
C-20 complex as a data gap in assessing compliance with the hexavalent chromium groundwater 
CUL. In addition, a soil sample from RISB-13 (10 to 13 ft bgs) contained total chromium at a 
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concentration above the screening level for hexavalent chromium. Ecology (2024a) identified 
speciation in soil at this location as a data gap in assessing compliance with the hexavalent 
chromium soil CUL. 

6.2.2 Remedial Investigation Objectives and Planned Activities 

The objectives of the RI in the Building C-20, C-21, C-22 complex and the planned RI activities to address 
the objectives are as follows: 

Further delineate the extent of VOCs in soil gas exceeding screening levels to the south of 
Building C-20 in the vicinity of LAI-26 

Three soil gas probes, RISG-203 through RISG-205 will be installed at the locations shown on 
Figure 4i and sampled for VOCs 

Further delineate the extent of DRO and ORO in shallow soil exceeding screening levels to the 
south of Buildings C-20 and C-22 in the vicinity of RISB-22 

One shallow soil sample (1 to 5 ft bgs) will be collected during drilling from soil probes 
RISG-204 and RISG-205. Soil samples will be analyzed for TPH-G/DRO/ORO. 

Further delineate the extent of total chromium in soil and DRO and ORO in groundwater to the 
west of Building C-22 and to the south of Buildings C-20 and C-22 

Two soil borings, RISB-105 and RISB-106, will be advanced at the locations shown on 
Figure 4i. Soil samples will be analyzed for trivalent chromium, hexavalent chromium, and 
total chromium. Soil samples will also be analyzed for cPAHs and naphthalene due to the 
lack of cPAH and naphthalene data from the Building C-20 complex area. Groundwater 
samples will be analyzed for DRO and ORO, cPAHs, and naphthalene.5 

A soil boring, RISB-113, will be advanced at the location shown on Figure 4i. Groundwater 
will be sampled from the boring and analyzed for TPH-G/DRO/ORO, cPAHs, and 
naphthalene. A monitoring well, RIGW-103, will be installed at the location shown on 
Figure 4i. Groundwater will be sampled from the well as part of Site-wide groundwater 
monitoring (as described in the penultimate bullet below) and analyzed for TPH-G/ 
DRO/ORO, cPAHs, and naphthalene. Soil samples will be collected from temporary boring 
RISB-113 and during installation of well RIGW-103 and analyzed for TPH-G/DRO/ORO. 
Additionally, the soil sample collected from RIGW-103 will be analyzed for VOCs. 

Further delineate the extent of DRO and ORO in groundwater to the east of RISB-14 and RISB-60 

One soil boring (RISB-114) will be advanced at the location shown on Figure 4i and soil 
samples will be analyzed for VOCs. Groundwater will be sampled from the boring and 
analyzed for DRO, ORO, VOCs, cPAHs, and naphthalene. A monitoring well, RIGW-104, will 
be installed at the location shown on Figure 4i. Groundwater will be sampled from the well 
as part of Site-wide groundwater monitoring (as described in the penultimate bullet below) 
and analyzed for DRO, ORO, VOCs, and cPAHs. Soil samples will be collected during the 
drilling of RIGW-104 and analyzed for TPH-G/DRO/ORO and VOCs. 

Determine the discharge point of the trench drain 

 
5 Ecology requested that cPAHs and naphthalene be analyzed for any time DRO or ORO is analyzed for in groundwater (Ecology 

2022). 
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A sonde survey or other pipe-tracing method, depending on conditions encountered in the 
field, will be employed in an attempt to determine the discharge point of the trench drain. 
The survey will begin at the known easterly extent of the trench drain and proceed 
eastward. 

Additional investigation will be conducted at the surveyed terminus of the trench drain if 
there are no existing Site data within the immediate area. 

Establish a groundwater monitoring network in the Building C-20, C-21, C-22 complex 

Install four groundwater monitoring wells, RIGW-100,RIGW-101, RIGW-103, and RIGW-104 
in the immediate vicinity of the Building C-20 to C-22 complex at the locations shown on 
Figure 4i. Sample the wells as part of Site-wide groundwater monitoring discussed in Section 
6.6. 

Based on previous investigations within this area and depending on the season, sufficient 
groundwater may not be available to complete a fully functional groundwater monitoring 
well. In this case, the wells will be completed as designed (see SAP; Appendix A) and 
periodically monitored to demonstrate the absence of groundwater in this area and/or to 
potentially be used for collection of soil gas samples. The wells will be constructed of 
fiberglass to withstand temperatures exceeding the boiling point of water in the event that 
soil heating is implemented in the area as a cleanup remedy. 

Sample soil and groundwater for hexavalent chromium to assess compliance with hexavalent 
chromium CULs 

Two soil samples will be collected during installation of monitoring well RIGW-100 (located 
near RISB-13) and analyzed for total chromium, trivalent chromium, and hexavalent 
chromium. A groundwater sample from new monitoring well RIGW-100 will be collected and 
analyzed for total chromium, trivalent chromium, and hexavalent chromium during two 
rounds of Site-wide groundwater monitoring (see Section 6.6). 

6.3 Building C-23/C-23 Annex

This section identifies the data gaps, RI objectives, and planned RI activities for the Building C-23/C-23 
Annex investigation area. 

6.3.1 Data Gaps 

The following data gaps have been identified for Building C-23/C-23 Annex: 

Chlorinated solvents have been detected in soil, groundwater, and soil gas beneath the north 
end of the Building C-23 Annex in RISB-29, RISB-51, LAI-13, and RISB-61 at concentrations 
greater than applicable screening levels. The extent of contamination has not been adequately 
delineated. 

ORO has been detected in groundwater beneath the north end of the Building C-23 Annex at 
concentrations greater than applicable screening levels. The extent of ORO in this area has not 
been adequately delineated. 

Previous groundwater sampling near the former oil shed and de-burr area, east of Building C-23 
was limited to depths of less than 3 ft from shallow vapor implants. Characterization of 
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groundwater from deeper portions of the shallow perched groundwater in this area has not 
been conducted. 

Permanent groundwater monitoring wells have not been installed in the Building C-23/C-23 
Annex to allow for seasonal evaluation of groundwater contamination and groundwater levels, 
and for establishing baseline groundwater conditions prior to potential remediation in the area. 
The absence of wells in this area is considered a data gap. 

At least one heating oil UST is located at the southwest corner of Building C-23. Previous reports 
include conflicting information regarding the number of USTs and a second UST is potentially 
present. Limited sampling has been conducted in the vicinity of the UST(s) and groundwater 
conditions have not been evaluated. 

6.3.2 Remedial Investigation Objectives and Planned Activities

The objectives of the RI in the Building C-23/C-23 Annex area and the planned RI activities to address the 
objectives are as follows:  

Further delineate the extent of chlorinated solvents and ORO beneath the northern portion of 
the Building C-23 Annex 

Groundwater and/or soil will be sampled from two borings, RISB-107 and RISB-108, to be 
advanced at the locations shown on Figure 5i. Soil samples will be analyzed for VOCs. 
Groundwater samples will be analyzed for VOCs, 1,4-dioxane, DRO, ORO, cPAHs, and 
naphthalene. 

Groundwater and soil will be sampled from one boring, RISB-115, located east of RISB-61 as 
shown on Figure 5i to delineate the easterly extent of VOC contamination found at RISB-61. 
Soil and groundwater samples will be analyzed for VOCs. 

Three soil gas probes, RISG-206, RISG-207, and RISG-208, will be installed at the locations 
shown on Figure 5i and sampled for VOCs. 

Establish a groundwater monitoring well in the Building C-23/C-23 Annex 

Install one groundwater monitoring well, RIGW-102, at the north end of the Building C-23 
Annex at the location shown on Figure 5i. Sample the well as part of Site-wide groundwater 
monitoring discussed in Section 6.6. 

Based on previous investigations within this area and depending on the season, sufficient 
groundwater may not be available to complete a fully functional groundwater monitoring 
well. In this case, the well will be completed as designed (see SAP; Appendix A) and 
periodically monitored to demonstrate the absence of groundwater in this area and/or to 
potentially be used for collection of soil gas samples. The well will be constructed of 
fiberglass to withstand temperatures exceeding the boiling point of water in the event that 
soil heating is implemented in the area as a cleanup remedy. 

Characterize groundwater and/or soil near the former oil shed and de-burr area east of Building 
C-23 

Groundwater and/or soil will be sampled from one boring, RISB-104, to be advanced at the 
location shown on Figure 5i. Soil and groundwater samples will be analyzed for VOCs, DRO, 
ORO, cPAHs, and naphthalene. The groundwater sample will also be analyzed for 
1,4-dioxane. 



Agreed Order Remedial Investigation and Feasibility Study Work Plan 
Paine Field TECT Aerospace Leasehold – Everett, Washington 

0222057.050 
May 7, 2024 6-7 landauinc.com 

Determine if one or more USTs are present near the southwest corner of Building C-23 and 
evaluate soil and groundwater conditions in the area of the UST(s) 

Conduct a survey of the area using GPR or other geophysical survey methods to identify the 
location of the tank(s). 

Groundwater and/or soil will be sampled from two borings, RISB-109 and RISB-110, to be 
advanced at the approximate locations shown on Figure 5i. Actual boring locations will be 
based on the results of the GPR survey. Soil and groundwater samples will be analyzed for 
VOCs, TPH-G/DRO/ORO, cPAHs, and MTCA metals. 

6.4 Former Buildings C-29 and C-27 and Former East Fuel Farm 

This section identifies the data gaps, RI objectives, and planned RI activities for the former Building C-29 
and former East Fuel Farm investigation area. 

6.4.1 Data Gaps 

The following data gaps have been identified for the former Buildings C-29 and C-27 and the former East 
Fuel Farm: 

The extent of chlorinated solvents in soil and groundwater to the southwest of former Building 
C-27 has not been adequately delineated. 

The nature and extent of VOCs in soil gas within the chlorinated solvent plume centered around 
former Building C-27 have not been characterized. These data would be useful in assessing the 
vapor intrusion risk and in the evaluation of cleanup alternatives in this area during the FS. 

Chromium was detected in soil samples collected from RISB-48 and C29-TP5A at the north end 
of former Building C-29 at concentrations above applicable screening levels. The extent of 
chromium contamination in soil has not been adequately delineated to the north of these 
locations. 

An assessment for the potential for PFAS to be present within the former Building C-29 and 
former East Fuel Farm investigation area or anywhere on the Site has not been completed. 

6.4.2 Remedial Investigation Objectives and Planned Activities 

The objectives of the RI in the former Building C-29/former East Fuel Farm area and the planned RI 
activities to address the objectives are as follows: 

Further delineate the extent of chlorinated solvents in groundwater and/or soil southwest of 
former Building C-27 

Groundwater and/or soil will be sampled from three borings (RISB-111, RISB-116, and 
RISB-117) to be advanced at the locations shown on Figure 6i. Samples will be analyzed for 
VOCs. The groundwater samples will also be analyzed for 1,4-dioxane. 

Additional borings (i.e., contingent borings) will be advanced at locations extending radially 
outward (i.e., southwest) from RISB-111, RISB-116, and RISB-117 during a second phase of 
the RI, if needed, to delineate the extent of VOC contamination within this area. The 
locations of the contingent borings will be determined based on the data obtained from 
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sampling RISB-111, RISB-116, and RISB-117 and on consultation with Ecology prior to 
selecting the final locations. 

Characterize the nature and extent of VOCs in soil gas within the VOC plume centered around 
former Building C-27 

Shallow soil gas will be sampled from 10 soil gas probes (RISG-209 through RISG-218) to be 
installed at the locations shown on Figure 6i. Samples will be analyzed for VOCs. 

Delineate the northerly extent of chromium contamination in soil at the north end of former 
Building C-29 

Soil will be sampled from one boring (RISB-112) to be advanced at the location shown on 
Figure 6i. The sample(s) will be analyzed for total chromium, hexavalent chromium, and 
trivalent chromium. Groundwater will not be sampled at RISB-112. 

Additional borings (i.e., contingent borings) will be advanced at locations extending radially 
outward (i.e., north) from RISB-112 during a second phase of the RI, if needed, to delineate 
the extent of chromium contamination within this area. The locations of the contingent 
borings will be determined based on the data obtained from sampling RISB-112 and on 
consultation with Ecology prior to selecting the final locations. 

Evaluate for the presence of PFAS at the Site by sampling groundwater at a Site location where 
PFAS have the greatest likelihood of detection based on available information 

Groundwater will be sampled from well HMB1 (Figure 6a) located to the east of Hangar 1 in 
the general area where two separate releases of AFFF have occurred in the past 31 years. 
PFAS are known components of AFFF blends that were in use at the time of the releases. 
HMB1 will be sampled during two separate events as part of Site-wide groundwater 
monitoring discussed in Section 6.6. 

Previous investigations indicate that TCE has migrated vertically to the deep aquifer over the former 
Building C-29/former East Fuel Farm area. Planned RI activities associated with the deep aquifer in this 
area are discussed in Section 6.5. 

6.5 Deep Aquifer 

This section identifies the data gaps, RI objectives, and planned RI activities for the deep aquifer. 

6.5.1 Data Gaps 

The following data gaps were identified for the deep aquifer: 

As discussed in Section 3.4, a significant potential exists for the observed presence of elevated 
concentrations of VOCs in deep aquifer samples from DW1 and DW2 to be related to DW1 and 
DW2 well design and construction methods that do not provide an adequate seal between the 
shallow perched groundwater zone and the deep aquifer. Results from these wells may not be 
representative of actual aquifer conditions or the potential for migration to the deep aquifer. 
The current characterization of the nature and extent of contamination in the deep aquifer 
based on data from these wells is considered suspect and a data gap requiring further 
evaluation. 
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6.5.2 Remedial Investigation Objectives and Planned Activities 

The objectives of the RI in the deep aquifer and the planned RI activities to address the objectives are as 
follows: 

Re-characterize deep aquifer groundwater conditions in the immediate vicinity of DW1 and 
DW2 

Decommission DW1 and DW2 by over-drilling in accordance with Chapter 173-360 WAC 
such that the wells can no longer provide a conduit for contamination to reach the deep 
aquifer. These two wells will be decommissioned in the early stages of the RI to maximize 
the amount of time between decommissioning and development of the two replacement 
wells to provide more time for groundwater impacted by leakage to migrate away from the 
area. DW1 and DW2 will be sampled immediately prior to decommissioning. Samples will be 
analyzed for VOCs and 1,4-dioxane. 

Construct and sample new groundwater monitoring wells RIDW-7 and RIDW-8 in the deep 
aquifer at the locations shown on Figures 3i and 6i, respectively, using the methods 
described in the SAP including double casing during drilling and the use of bentonite grout 
to properly isolate shallow groundwater from the deep aquifer. The new wells will be 
located approximately 20 ft crossgradient from the existing wells. Groundwater samples 
from both the new and existing wells will be analyzed for VOCs and 1,4-dioxane during two 
separate events as part of Site-wide groundwater monitoring (see Section 6.6). 

6.6 Site-Wide Groundwater Monitoring

This section identifies the data gaps, RI objectives, and planned RI activities for Site-wide groundwater 
monitoring. 

6.6.1 Data Gaps 

The following data gaps were identified for Site-wide groundwater monitoring: 

A comprehensive set of relatively recent, dry-season and wet-season groundwater quality data 
for COCs from new wells installed in the last 5 years (including wells installed during this RI) and 
from existing wells does not exist for the Site. These data are needed to better characterize the 
nature and extent of contamination at the Site and to evaluate historical and seasonal trends. 
The COC list will include 1,4-dioxane, which has been sampled for sporadically at the Site. 

A comprehensive set of annual groundwater elevation data collected during the same 
monitoring event from all new (i.e., installed during this RI) and existing monitoring wells does 
not exist for the Site. These data can be used to evaluate seasonal fluctuations in groundwater 
elevations and flow directions and to compare the shallow groundwater to MTCA criteria as a 
potable water supply. 

6.6.2 Remedial Investigation Objectives and Planned Activities 

The objectives of the RI for Site-wide groundwater monitoring and the planned RI activities to address 
the objectives are as follows: 
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Collect Site-wide groundwater quality data from new and existing wells during dry and wet 
seasons 

Sample groundwater from the following new and existing shallow groundwater monitoring 
wells once during the dry season (i.e., July, August, September, October) and once during 
the wet season (i.e., December, January, February, March): SCPWD-1, SCPWD-2, SCPWD-3, 
SCPWD-4, RIGW-1, RIGW-2, RIGW-3, RIGW-55, HMB1, MW1, MW2, MW3, MW4, C29-MW1, 
C29-MW2, RIGW-100, RIGW-101, RIGW-102, RIGW-103, and RIGW-104. Analyze the 
groundwater samples for the COCs identified in Table 20. 

Sample groundwater from the following new and existing deep aquifer groundwater 
monitoring wells once during the dry season (i.e., July, August, September, October) and 
once during the wet season (i.e., December, January, February, March): DW3, RIDW-1 
RIDW-2, RIDW-3, RIDW-4, RIDW-5, RIDW-6, RIDW-7, and RIDW-8. Analyze the groundwater 
samples for the COCs identified in Table 20. 

Collect Site-wide groundwater elevation data from all new and existing Site monitoring wells 
over an entire year to the extent feasible given schedule constraints. 

Measure groundwater elevations in all Site monitoring wells (i.e., same wells listed above 
for groundwater quality monitoring) plus the five deep aquifer monitoring wells owned by 
The Boeing Company near Hangar 3 (MW1, MW2, MW3, MW4, MW6, and MW7)6 once 
during four consecutive calendar quarters. 

Groundwater elevation measurements will begin during first quarter 2024 to accommodate 
the overall project schedule. This schedule will allow groundwater elevation measurements 
to be completed during the fourth quarter of 2024. However, groundwater elevation 
measurements will not be obtained in the seven new monitoring wells to be installed during 
this RI (RIGW-100, RIGW-101, RIGW-102, RIGW-103, RIGW-104, RIDW-7 and RIDW-8) for 
first quarter 2024 and may not be obtained in the second quarter 2024 since the wells may 
not be installed until third quarter 2024. 

6.7 Cultural Resources Protections During the 
Remedial Investigation 

An Inadvertent Discovery Plan (IDP) has been completed to address monitoring protocols and 
procedures to be used in the event of an inadvertent discovery of an archaeological resource and/or 
human remains during the proposed RI activities. The IDP, prepared by the Airport in consultation with 
Ecology for use during the course of RI implementation, is provided as Appendix D. 

In support of the additional investigation proposed in this work plan, Ecology consulted with the 
following entities regarding the potential for impacts to cultural resources: 

Washington State Department of Archaeology and Historic Preservation (DAHP) 

Muckleshoot Indian Tribe 

Sauk-Suiattle Indian Tribe 

 
6 Assuming authorization to access the wells is obtained from The Boeing Company. 
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Snoqualmie Indian Tribe 

Stillaguamish Tribe of Indians 

Suquamish Tribe 

Swinomish Indian Tribal Community 

Tulalip Tribe. 

Based on Ecology’s analysis of the requirements of MTCA and consultation with the above-noted 
department and governments, the Site has a low potential to impact cultural resources. The IDP 
included as Appendix D is sufficient to mitigate any impacts to cultural resources. 

If apparent archaeological artifacts are encountered, the County will be notified immediately. The 
County will then notify Ecology, DAHP, the Tulalip Tribes, the Stillaguamish Tribe of Indians, the 
Muckleshoot Indian Tribe, the Samish Indian Nation, and, if appropriate, will invite the parties to attend 
an onsite inspection with the professional archaeologist under contract with the Airport. If the 
archaeological artifacts are confirmed, an archaeologist will document the discovery in a report for 
submittal to DAHP to allow access control to information regarding potentially sensitive locations, in 
accordance with Chapter 27.53 of the Revised Code of Washington (RCW). 

In the event of an inadvertent discovery of potential human remains, project activities will stop 
immediately in the area of discovery and the apparent remains will be covered and secured against 
further disturbance. The Snohomish County Sheriff’s Office and the Snohomish County Medical 
Examiner will be notified immediately, along with DAHP and authorized Tribal representatives. If 
appropriate, a management plan will be developed by a professional archaeologist in accordance with 
applicable state laws. 
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7.0 TERRESTRIAL ECOLOGICAL EVALUATION 
A terrestrial ecological evaluation (TEE) will be conducted during the RI and documented in the RI report 
to determine if hazardous substances in Site soil may pose a threat to the terrestrial environment in 
accordance with MTCA regulations WAC 173-340-7490 through 173-340-7494. Information collected 
during the evaluation may be used in developing and evaluating cleanup action alternatives and in 
selecting a recommended cleanup action in the FS, depending on the results of the evaluation. 

The Site does not meet the criteria described in WAC 173-340-7491(1) to exclude the Site from 
conducting a TEE. In addition, the Site does not meet the criteria described in WAC 173-340-7491(2)(a) 
for requiring a site-specific TEE for the following reasons: 

The Site is not located on or directly adjacent to an area where management or land-use plans 
will maintain or restore native or semi-native vegetation 

The Site is not used by a threatened or endangered species 

The Site is not located on a property that contains at least 10 acres of native vegetation within 
500 feet of the Site 

Ecology has not determined that the Site may present a risk to significant wildlife populations. 

In addition, the Airport has prepared and implements a Wildlife Hazard Management Plan to actively 
manage wildlife populations at the Site to minimize collisions involving wildlife and aircraft. The plan, 
which has been approved by the Federal Aviation Administration (FAA), is based on a strategy that 
minimizes habitat that could be attractive to wildlife, such as ponds and wetlands, grassy fields, and 
forested areas. 

Therefore, in accordance with WAC 173-340-7491(2)(b), a simplified TEE will be completed in 
accordance with WAC 173-340-7492 during preparation of the RI report. A properly completed TEE 
form7 summarizing the results of the simplified TEE will be prepared and submitted as an appendix to 
the RI report. Collection of Site-specific data to support the TEE, other than that already described in this 
work plan, is not needed at this time. 

 
7 https://apps.ecology.wa.gov/publications/SummaryPages/ECY090300.html
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8.0 FEASIBILITY STUDY 
The purpose of the FS is to develop, evaluate, and select cleanup action alternatives for the Site. The FS 
will: 

Identify applicable or relevant and appropriate requirements (ARARs) for Site cleanup 

Identify media and locations where remedial action is needed 

Develop remedial action objectives (RAOs) 

Develop, screen, and evaluate cleanup alternatives 

Identify a preferred alternative. 

The FS will be conducted in accordance with the recently amended MTCA cleanup regulation, which was 
adopted on August 23, 2023 and becomes effective on January 1, 2024. Specifically, the FS will be 
conducted in accordance with the following new or recently amended sections of MTCA: WAC 
173-340-351, WAC 173-340-355, WAC 173-340-357, WAC 173-340-360 and WAC 173-340-370. The 
following subsections provide additional discussion of details for each of the above bulleted items. 

8.1 Applicable or Relevant and Appropriate Requirements 

In accordance with MTCA, all cleanup actions must comply with applicable state and federal laws 
[WAC 173-340-710(1)]. MTCA defines applicable state and federal laws to include legally applicable 
requirements and those requirements that are relevant and appropriate. Collectively, these 
requirements are referred to as ARARs. The starting point for ARARs is the MTCA CULs and regulations 
that address implementation of a cleanup under MTCA (Chapter 70A.305 RCW; Chapter 173-340 WAC). 
Other potential ARARs may include the following: 

State Water Pollution Control Act (Chapter 90.48 RCW) 

US Environmental Protection Agency (EPA) National Recommended Water Quality Criteria – 
Section 304 of the federal Clean Water Act 

EPA Water Quality Standards (National Toxics Rule) – 40 Code of Federal Regulations (CFR) 131 

Minimum Standards for Construction and Maintenance of Wells (Chapter 173-160 RCW) 

Washington Pollution Control Act and the implementing regulations, Water Quality Standards 
for Surface Waters of the State of Washington (Chapter 173-201A WAC) 

Washington Hazardous Waste Management Act and the implementing regulations, Dangerous 
Waste Regulations (Chapter 173-303 WAC), to the extent that any dangerous wastes are 
discovered or generated during the cleanup action 

Endangered Species Act, due to listing of Puget Sound chinook salmon and the potential listing 
of coastal/Puget Sound bull trout 

Washington Clean Air Act (Chapter 70.94 WAC) 

Occupational Safety and Health Act, 29 CFR Subpart 1910.120 

Washington Industrial Safety and Health Act. 
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From MTCA and the other ARARs, CULs and points of compliance (collectively referred to as cleanup 
standards) will be developed for media and parameters that require remedial action. In addition, the FS 
will identify likely permits required for implementation of the cleanup action. 

8.2 Delineation of Media Requiring Remedial Action 

The RI process will determine if soil or groundwater analytical results exceed preliminary CULs and, if so, 
identify the locations of the exceedances. The RI will also evaluate soil vapor analytical results to identify 
locations where a potential exists for exceedance of indoor air CULs. Based on any exceedances and the 
established points of compliance, the FS will identify the areas that require remedial action. 

8.3 Development of Remedial Action Objectives

The RAOs identify the goals that must be achieved by a cleanup alternative to meet cleanup standards 
and provide adequate protection of human health and environment including likely vulnerable 
populations and overburdened communities. The RAOs must address all affected media and a cleanup 
alternative must achieve all RAOs to be considered a viable cleanup action. RAOs will be developed for 
portions of the Site requiring remedial action. 

The RAOs will be action-specific and/or media-specific. Action-specific RAOs are based on actions 
required for environmental protection that are not intended to achieve a specific chemical criterion. 
Media-specific RAOs are based on the CULs. The RAOs will specify the COCs, the potential exposure 
pathways and receptors, and acceptable contaminant levels or range of levels for each exposure 
pathway, as appropriate. 

The extent to which each alternative meets the RAOs will be determined by applying the specific 
evaluation criteria identified in the MTCA regulation. 

8.4 Screening of Cleanup Alternatives

Cleanup alternatives will be developed for portions of the Site that require remedial action. Initially, 
general remediation technologies will be identified for the purpose of meeting RAOs. General 
remediation technologies consist of specific remedial action technologies and process options. General 
remediation technologies will be considered and evaluated based on the properties of identified 
contaminant(s) and may include institutional controls, containment, or other engineering controls, 
removal, in situ treatment, and natural attenuation. 

Specific remedial action technologies are the engineering components of a general remediation 
technology and process options are those specific processes within each specific technology. Specific 
remedial action technologies and representative process options will be selected for evaluation based 
on documented development or documented successful use for the observed contamination conditions 
at the Site. Cleanup alternatives will be developed from the general and specific remedial technologies 
and process options consistent with Ecology’s expectations identified in WAC 173-340-351, 355, 357, 
and 360 using best professional judgment and guidance documents as appropriate. 
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During the development of cleanup alternatives, both the current and planned future land use will be 
considered. 

8.5 Evaluation of Cleanup Alternatives 

MTCA requires that cleanup alternatives be compared to a number of criteria as set forth in WAC 
173-340-360 to evaluate the adequacy of each alternative in achieving the intent of the regulations, and 
as a basis for comparing the relative merits of the developed cleanup alternatives. Consistent with 
MTCA, the alternatives will be evaluated with respect to compliance with the general requirements, 
action-specific requirements, media-specific requirements, and the public concerns and tribal rights and 
interests described in WAC 173-340-360(3). The results of the evaluation will be documented in the FS 
report. 

8.5.1 General Requirements 

As specified in WAC 173-340-360(3)(a), all cleanup actions are required to meet the following general 
requirements: 

Protect human health and the environment including likely vulnerable populations and 
overburdened communities 

Comply with cleanup standards specified under MTCA 

Comply with applicable state and federal laws 

Prevent or minimize present and future releases and migration of hazardous substances in the 
environment 

Provide resilience to climate change impacts that have a high likelihood of occurring and 
severely compromising its long-term effectiveness 

Provide for compliance monitoring 

Not rely primarily on institutional controls and monitoring at a site, or portion thereof, if it is 
technically possible to implement a more permanent cleanup action 

Not rely primarily on dilution and dispersion unless the incremental costs of any active remedial 
measures over the costs of dilution and dispersion grossly exceed the incremental degree of 
benefits of active remedial measures over the benefits of dilution and dispersion 

Provide for a reasonable restoration timeframe 

Use permanent solutions to the maximum extent practicable (see Section 8.5.3 below). 

8.5.2 Other Requirements and Considerations 

Other cleanup action requirements included in the recently amended MTCA cleanup regulation include 
action-specific requirements [WAC 173-340-360(2)(b)] and media-specific requirements [WAC 
173-340-360(2)(c)]. Ecology will also consider public concerns, including the concerns of vulnerable 
populations and overburdened communities, and tribal rights and interests when selecting a cleanup 
action [WAC 173-340-360(2)(d)]. 
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The revised MTCA rule, adopted January 1, 2024, requires evaluation of whether a population 
threatened by a contaminated site includes a likely vulnerable population or overburdened community 
during the RI/FS process. The FS will evaluate if vulnerable populations and overburdened communities 
are located in the immediate vicinity of the Site using the methods described in Ecology’s 
Implementation Memorandum No. 25: Identifying Likely Vulnerable Populations and Overburdened 
Communities under the Cleanup Regulations, published January 2024 (Ecology 2024b). 

8.5.3 Requirement for Permanent Solution to the Maximum Extent 
Practicable 

WAC 173-340-200 defines a permanent solution as one in which cleanup standards can be met without 
further action being required at the original site or any other site involved with the cleanup action, other 
than the approved disposal site for any residue from the treatment of hazardous substances. Ecology 
recognizes that permanent solutions may not be practicable for all sites. To determine whether a 
cleanup action is permanent to the “maximum extent practicable,” MTCA requires that a 
disproportionate cost analysis [WAC 173-340-360(5)] be used. In accordance with WAC 
173-340-360(5)(d), the following criteria will be used to evaluate and compare each cleanup action 
alternative when conducting a disproportionate cost analysis: 

Overall protectiveness of human health and the environment, including the degree to which Site 
risks are reduced, the risks during implementation, and the improvement of overall 
environmental quality 

Long-term effectiveness, including the degree of certainty that the alternative will be successful, 
the long-term reliability, the magnitude of residual risk, and the effectiveness of controls 
required to manage treatment residues and remaining waste 

Management of short-term risks, including the protection of human health and the environment 
during construction and implementation 

Permanent reduction in toxicity, mobility, and volume of hazardous substances, including the 
reduction or elimination of hazardous substance releases and sources of releases 

Implementability, including consideration of whether the alternative is technically possible; the 
availability of necessary offsite facilities, services, and materials; administrative and regulatory 
requirements; scheduling, size, and complexity of construction; monitoring requirements; 
access for construction, operations, and monitoring; and integration with existing facility 
operations 

Cleanup costs, including capital costs and operation and maintenance costs 

Consideration of public concerns, which will be addressed through public comment on the 
cleanup action plan. 

Procedures that will be used for conducting a disproportionate cost analysis are described in Section 8.6. 

8.5.4 Requirements for a Reasonable Restoration Timeframe 

WAC 173-340-360(4) specifies that the following factors be considered in establishing a “reasonable” 
timeframe: 
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Potential risks to human health and the environment including vulnerable populations and 
overburdened communities 

Practicability of achieving a shorter restoration timeframe 

Long-term effectiveness of the alternative 

Current use of the site, surrounding areas, and associated resources that are, or may be, 
affected by releases from the site 

Potential future use of the site, surrounding areas, and associated resources that are, or may be, 
affected by releases from the site 

Availability of alternate water supplies 

Likely effectiveness and reliability of institutional controls 

Ability to control and monitor migration of hazardous substances from the site 

Toxicity of the hazardous substances at the site 

Natural processes that reduce concentrations of hazardous substances and have been 
documented to occur at the site or under similar site conditions 

Public concerns and Indian tribes’ rights and interests. 

8.6 Disproportionate Cost Analysis Procedures 

As described in Section 8.5.3, MTCA requires that cleanup actions be permanent to the maximum extent 
practicable and requires that a disproportionate cost analysis be used when the cleanup alternatives 
being considered are not permanent as defined under WAC 173-340-200. Evaluation of the practicability 
of a given alternative is a comparative evaluation of whether the incremental increase in cost associated 
with increasingly protective cleanup actions is substantial and disproportionate to the incremental 
increase in environmental benefit. In the disproportionate cost analysis, cleanup alternatives are 
arranged from most to least permanent based on the criteria specified in WAC 173-340-360(5)(d) and 
described in Section 8.5.3. Costs are disproportionate to benefits if the incremental costs of the more 
permanent alternative exceed the incremental benefits achieved by the lower-cost alternative. 
Alternatives that exhibit disproportionate costs are considered “impracticable.” Where the benefits of 
two alternatives are equivalent, MTCA specifies that Ecology select the least costly alternative. 

8.7 Recommendation of Remedial Action Alternatives

This section of the FS will recommend a remedial action alternative based on the results of the 
comparative evaluation. The recommended alternative will meet the minimum requirements for 
cleanup actions: protect human health and the environment, comply with cleanup standards, comply 
with applicable state and federal laws, provide for compliance monitoring, use permanent solutions to 
the extent practicable, provide for a reasonable timeframe, and consider public concerns. 
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9.0 PROJECT MANAGEMENT AND REPORTING 
The responsibility and authority of the organizations and key personnel involved in conducting the RI 
and FS are outlined below. 

 

The County and the Airport are the project owners and Andrew Rardin of the Airport is the owner’s 
representative. The Airport has contracted Landau Associates (Landau) to prepare and implement this 
work plan. Landau key personnel are shown on the above organization chart. Mr. Rardin will be the 
primary contact for Ecology in the implementation and oversight of this work plan. David Unruh is the 
Ecology Site Manager. Mr. Rardin has delegated authority to Landau to communicate directly with 
Ecology on minor issues as appropriate to promote project efficiencies. 

An RI report will be prepared in accordance with MTCA (WAC 173-340-350) to document the 
investigative activities conducted at the Site and the nature and extent of contamination, and provide 
the data required to support the preparation of an FS for potential cleanup actions at the Site. The RI 
report will document the findings of the activities outlined in this work plan and the data collected using 
text, tables, figures, geologic/hydrogeologic cross sections, and groundwater contour maps, as 
appropriate. The report will include an assessment of the quality of the analytical data based on a 
quality assurance/quality control review, and present and discuss the data relative to the screening 
levels and the MTCA CULs. All Site analytical data will be submitted to Ecology’s Environmental 
Information Management (EIM) system database, in accordance with the Order. 
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The RI report will incorporate, as appropriate, the findings of the RI field investigations with existing 
data from previous investigations and remedial actions at the Site to document and evaluate the 
conceptual Site model including: the Site stratigraphy, hydrogeology, seasonal groundwater occurrence 
and flow, potential receptors and pathways, and potential contaminant sources, occurrence, and 
migration. 

The FS report will be prepared as described in Section 8.0 of this work plan and in accordance with 
WAC 173-340-350. 

Project progress reports will be submitted to Ecology quarterly and will include a description of activities 
completed in the prior quarter, summaries of significant findings, deviations from the approved work 
plan, summaries of problems or anticipated problems, and a description of work planned for the next 
reporting period. Weekly reports documenting field work completed will be submitted to Ecology during 
active implementation of RI field activities. 
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10.0 SCHEDULE 
A preliminary schedule for the RI/FS is summarized below. This schedule assumes that all necessary 
approvals of this work plan will be in place by May 1, 2024. 

Tasks Date Range

Conduct first round of quarterly, Site-wide groundwater elevation data collection.
February 2024 

(complete) 

Collection and laboratory analysis of soil and groundwater grab samples from new soil 
borings in each of the investigation areas. Installation and development of five new 
shallow wells. 

05/20/2024 –  
06/30/2024 

Decommission existing deep wells DW1 and DW2 and installation and development of 
two replacement wells. Conduct top-of-casing elevation survey on new wells and confirm 
elevation at existing deep well RIDW-4. Conduct second round of quarterly, Site-wide 
groundwater elevation data collection. 

06/01/2024 –
06/30/2024 

Collection and laboratory analysis of soil gas samples from shallow vapor implants. 
Conduct first round of Site-wide semiannual groundwater sampling and third quarter 
groundwater elevation data collection. 

07/01/2024 – 
09/30/2024 

Collect fourth quarter groundwater elevation data and conduct second Site-wide 
semiannual groundwater sampling. 

11/01/2024 – 
12/31/2024 

Preparation of RI report. 
01/01/2025 – 

06/06/2025 

Preparation of FS report. 
07/01/2025 – 

12/31/2025 

Variations from this schedule may be necessary based on unanticipated findings, Site access constraints, 
weather delays, and potential revisions to the existing scope and budget authorization, if needed. If 
additional RI activities are needed to meet the objectives of the RI work plan, the scope, schedule, and 
submittal requirements for this additional work will be developed and submitted to the County for 
review and concurrence. 
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11.0 USE OF THIS WORK PLAN 
This work plan has been prepared for the use of Snohomish County and its designated representatives 
for specific application to the remedial investigation at the TECT Aerospace Lease Area at Paine Field in 
Everett, Washington. No other party, except applicable regulatory agencies, is entitled to rely on the 
information, conclusions, and recommendations included in this document without the express written 
consent of Landau. Further, the reuse of information and recommendations provided herein for 
extensions of this project or for any other project, without review and authorization by Landau, shall be 
at the user’s sole risk. Landau warrants that within the limitations of scope, schedule, and budget, our 
services have been provided in a manner consistent with that level of care and skill ordinarily exercised 
by members of the profession currently practicing in the same locality under similar conditions as this 
project. Landau makes no other warranty, either express or implied. 
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2.1 Shallow Temporary Soil Boring Procedure 
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2.3 Soil Sampling 
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2.5 Soil Gas Sampling 

2.5.1 Temporary Soil Gas Well Installation 

2.5.1.1 Outside of a Building Footprint 
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2.5.1.2 Sub-Slab 

2.5.2 Soil Gas Sample Collection 
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2.5.3 Soil Gas Sample Handling and Analysis 
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3.2 Well Development 

3.3 Groundwater Sample Collection 
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3.4 Additional Procedures for Sample Collection for PFAS 
Analysis
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES 
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3.0 PROJECT BACKGROUND/DESCRIPTION 

3.1 Project Goals and Objectives 
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4.0 QUALITY ASSURANCE OBJECTIVES 

4.1 Data Quality Objectives
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4.2 Data Quality Indicators 

4.2.1 Precision

RPD =
|D1 D2|

[(D1 + D2) ÷ 2]
 × 100%

4.2.2 Accuracy 

%R =
SSR

C
 × 100%
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7.1 Sampling Process Design
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7.5.2.1 Laboratory Quality Control Samples 

Method Blank 

Laboratory Control Samples 

Laboratory Control Sample Duplicates 

Surrogates 

Internal Standards 
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Matrix Spike 

100%
2

01

C

CC
R

R
C
C
C

Duplicate Samples or Matrix Spike Duplicates 

C C

100

2
21

21

CC
CC

RPD

RPD
C
C
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7.6 Data Management 
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8.0 ASSESSMENT AND OVERSIGHT 

8.1 Assessment and Response Actions

8.2 Corrective Action 
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9.0 DATA VALIDATION AND USABILITY 

9.1 Verification

9.2 Validation 
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10.0 PROJECTS USING EXISTING DATA 
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12.0 REFERENCES 
Standard Methods for the Examination of Water and Wastewater
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National Functional Guidelines for Inorganic Superfund Methods Data Review

National Functional Guidelines for Organic Superfund Methods Data Review



ST

ST

ST

§̈¦

!

!

!
!

!









































Field Report 





Groundwater Low-Flow Sample Collection Form
Project Name: Project Number: 

Event: Date/Time: 
Sample Number: Weather: 
Landau Representative: 

WATER LEVEL/WELL/PURGE DATA

Well Condition: Secure (YES or NO) Damaged (YES or NO) Describe:

DTW Before Purging (ft) Time: Flow through cell vol. GW Meter No.(s)

Begin Purge: Date/Time: End Purge: Date/Time: Gallons Purged:

Purge water disposed to: 55-gal Drum Storage Tank       Ground Other

Temp Cond. D.O. pH ORP Turbidity DTW Internal Purge Comments/
Time (°F/°C) (uS/cm) (mg/L) (mV) (NTU) (ft) Volume (gal) Observations

+/- 3% +/- 3% +/- 10% +/- 0.1 units +/- 10 mV +/- 10% < 0.3 ft

SAMPLE COLLECTION DATA

Sample Collected With: Bailer Pump/Pump Type

Made of: Stainless Steel PVC    Teflon  Polyethylene Other  Dedicated

Decon Procedure: Alconox Wash Tap Rinse        DI Water    Dedicated

(By Numerical Order)   Other

Sample Description (color, turbidity, odor, sheen, etc.):

Replicate Temp Cond. D.O. pH ORP Turbidity DTW
(°F/°C) (uS/cm) (mg/L) (mV) (NTU) (ft)

1

2

3

4

Average:

QUANTITY TYPICAL ANALYSIS ALLOWED PER BOTTLE TYPE (Circle applicable or write non-standard analysis below)

(8260)   (8010)   (8020)   (NWTPH-G)   (NWTPH-Gx)    (BTEX) WA OR

(8270)   (PAH)   (NWTPH-D)   (NWTPH-Dx)   (TPH-HCID)   (8081)   (8141)   (Oil & Grease) WA OR

(pH)   (Conductivity)   (TDS)   (TSS)   (BOD)   (Turbidity)   (Alkalinity)   (HCO3/CO3)   (Cl)   (SO4)   (NO3)   (NO2)   (F)

(COD)   (TOC)   (Total PO4)   (Total Kiedahl Nitrogen)   (NH3)   (NO3/NO2)

(Total Cyanide)   (WAD Cyanide)   (Free Cyanide) 

(Total Metals)  (As)  (Sb)  (Ba)  (Be)  (Ca)  (Cd)  (Co)  (Cr)  (Cu)  (Fe)  (Pb)  (Mg)  (Mn)  (Ni)  (Ag)  (Se)  (Tl)  (V)  (Zn)  (Hg)  (K)  (Na)

(Dissolved Metals) (As) (Sb) (Ba) (Be) (Ca) (Cd) (Co) (Cr) (Cu) (Fe) (Pb) (Mg) (Mn) (Ni) (Ag) (Se) (Tl) (V) (Zn) (Hg) (K) (Na) (Hardness) (Silica)

VOC (Boeing short list)

Methane Ethane Ethene Acetylene

others

Duplicate Sample No(s):

Comments:

Signature: Date:

Comments/ 
Observations

Ferrous iron 
(Fe II)

Purge Goals: Stablization of Parameters for three consecutive readings within the following limits >/= 1 flow 
through cell 



Exploration No. ____________________ 
Date __________ Hour _____________ 

Log of Exploration

4/14/09  \\Edmdata\wproc\000MasterForms\Field\Final Forms\Log of Exploration_Form_2009.doc 



Exploration No.____________________  

Date ___________  Hour_________ 

Log of Test Pit 

2/5/09  \\Edmdata\wproc\000MasterForms\Field\Final Forms\Log of Test Pit_frm.doc 



PROJECT PROJECT NO.

EVENT

Weather Collector(s)

SAMPLE NO.

DATE COLLECTED TIME

SAMPLE LOCATION/COMPOSITE DATA

Sample Type: Soilo
Sample Location:

Sedimento Othero

o

SAMPLE COLLECTION DATA

Sample Collected From:

Sample Collected With:

Made of: o Stainless Steel o Other

Hand-Dug Holeo
Bowlo

Othero
Spoono Split Barrelo Othero

Test Pito Boringo Catch Basin/Manholeo

SAMPLE DESCRIPTION (color, grain size, density, moisture, etc.):

Signature Date

Comments:

o

Photo No. Roll No.

Co-Located/Duplicate Sample No(s).

Alconox WashoDecon Procedure: Tap Rinseo
Othero

SIZE QUANTITY TYPE LABORATORYANALYSIS

Glasso Plastico Othero
Glasso Plastico Othero
Glasso Plastico Othero

Sample Composited: Horizontally

Verticallyo
Not Compositedo

Locations:

Depth Ranges:

Elevation and Reference:

Shovelo Augero
o Steel

DI Water Rinseo Othero

Other:o

Othero

Soil/Sediment
Sample Collection Form
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Project Name:       Project Number:                   

Location:  __________________________________ Date:       

Client: _________________________________ Landau Rep:       

Station B(+) s H I F(-) s Elevation Description/Comments 





Well Development Record
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Project Name:  Project No.   
Location:   Date:  
Client:   Landau Representative:  

    
    

Well Number:  Time:  
    

Volume of Schedule 40 PVC Pipe 

Depth to Water: 
   

Well Depth:   
Casing Diameter:   
Casing Volume:   

 Est. Purge Volume:    

    

Method of Development:  Surge 
Block: 

 Yes  No 

Begin Development: Time:   Final Volume Purged:  
Finish Development: Time:   Water Disposal:  55-gal drum  Storage Tank 

 Ground  Other _________ 

Initial Water Quality: (Turbidity, Color, Odor, Other)  Initial Yield:  
pH:  Temp:  Conductivity:  Turbidity:   
Notes:

    

Water Quality Notes:

    

Gallons  pH  Temperature  Conductivity  Turbidity  Comments 
           
           
           
           

           
           
           
           
           
           
           
           
           

    

Final Water Quality: (Turbidity, Color, Odor, Other)     
Final Yield:       
pH:  Temperature:  Conductivity:  Turbidity:   

     
    

Depth to Water After Development:   Well Depth After Development:  





































Always assume these are live and never touch or
move

1. INTRODUCTION

2. CULTURAL RESOURCE DISCOVERIES



3. ON-SITE RESPONSIBILITIES

Stop-Protect-Notify If you suspect that the discovery includes human remains,
also follow Sections 5 and 6.

STEP A: Stop Work.

STEP B: Protect the Discovery

STEP C: Notify Project Archaeologist (if applicable).

STEP D: Notify Project and Washington Department of Ecology (Ecology)
contacts.

Project Lead Contacts

Ecology Contacts (completed by Ecology Project Manager) 



STEP E: Ecology will notify DAHP

DAHP  issue an approval work  proceed in 
the area of the discovery.

4. TRIBAL CONTACTS

Human Remains/Bones

THER CONTACTS 



6. SPECIAL PROCEDURES FOR THE DISCOVERY OF HUMAN SKELETAL 
MATERIAL

Stop-Protect-Notify. 

Suggestion



7. DOCUMENTATION OF ARCHAEOLOGICAL MATERIALS



Section 6

8. PROCEEDING WITH WORK

ORGANIZATION RESPONSIBILITY

10. ADDITIONAL RESOURCES

Informative Video



Informational Resources



Implement the IDP if …

hipped stone artifacts.



Implement the IDP if …

round stone artifacts. 



Implement the IDP if …

one or shell artifacts, tools, or beads.
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