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Re: Report 
 Interim Remedial Investigation & Proposed Site Closure 
 Acrowood Corp Site  
 4425 S 3rd Avenue 
 Snohomish County Parcel 29053200200100 
 Everett, Washington 98203 
 Facility Site ID #22755667 
 
Dear Acrowood Corporation: 
 
This document presents data gathered to complete characterization of contamination on the 
Acrowood Corp site and a proposed roadmap for site closure, including institutional controls to 
limit exposure pathways to contamination on the site associated with historical fueling and paint 
and solvent use.  
 
We recommend that this document be submitted to the Washington State Department of 
Ecology’s Voluntary Cleanup Program for review with a request for a ‘No Further Action 
Likely’ letter, based upon Model Toxics Control Act industrial cleanup standards for soil and 
unrestricted (Method A) standards for groundwater along with a planned restrictive covenant to 
maintain industrial use at the site. 
 
Should you have any questions concerning this work plan, please do not hesitate to contact us at 
(360) 714-9409. 
 
Sincerely, 
Stratum Group 
    

    
Ben Carlson, M.Sc., L.G.    Kim Ninnemann, B.S.  
Licensed Geologist     Licensed Geologist 
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1.0 INTRODUCTION 
 
Stratum Group has prepared this interim remedial investigation report and proposed path to site 
closure for the Acrowood Corp site located at 4425 S 3rd Avenue in Everett, Washington. This 
document includes a summary of previous sampling and remedial action work, presents new data 
collected to fill data gaps and complete characterization of site contamination, and outlines the 
steps that we recommend to reduce potential exposure pathways such that the site can reach 
regulatory closure.  
 
The Acrowood site is located on the west side of the Snohomish River just southwest of 
downtown Everett. The property is located in a historically industrial area. The property was 
initially developed by the early 1910s with a foundry that operated through the 1970s. The 
property has since operated as an industrial manufacturing and metal fabrication facility, 
including operation as Acrowood Corporation since 1984. 
 
Environmental concerns on the site were identified beginning with a Phase I environmental site 
assessment completed in 1999, in association with petroleum storage, surface spills of paints and 
solvents, and dumping of metal debris and slag. Several environmental sampling investigations 
were completed by others between 1999 and 2019 to characterize contamination on the site. The 
areas of concern have since been described in three locations on the site: 
 

• Area 1: small area of solvent (trichloroethylene) contamination in soil and groundwater 
near a former paint and solvent shed.  

• Area 2: small area of petroleum contamination in soil near a former heating oil UST.  
• Area 3: petroleum contaminated soil and groundwater associated with a suspected former 

fuel oil fueling area.  
 

Contamination on the site was first reported to Ecology in January 2007, at which time the site 
became a listed contaminated site (Cleanup Site ID # 4703). No remediation actions, other than 
natural attenuation, are known to have taken place on the site. The property is actively enrolled 
in Ecology’s Voluntary Cleanup Program. 
 
Our initial review identified a few remaining data gaps that warranted additional investigation 
including evaluation of seasonal variation in groundwater quality and whether metals 
contamination was present in site groundwater. To evaluate the groundwater conditions, four 
quarters of groundwater monitoring was completed for the Area 3 well network in 2023 and 
2024. These results confirmed that petroleum contamination remains present in Area 3 but is 
limited in extent and does not extend beyond the property boundaries. Carcinogenic PAH 
(cPAH) and arsenic contamination in site groundwater in Area 3 is similarly limited in extent 
and does not extend beyond the property boundaries. 
 
Our review indicates that it is reasonable to apply Model Toxics Control Act (MTCA) 
industrial cleanup standards to soil and Method A cleanup standards to groundwater, which are 
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protective of drinking water, on the Acrowood site. Although residual contamination above these 
standards remains present in some locations on the site, all contamination above applicable 
unrestricted land use and groundwater cleanup standards has been fully characterized and is 
located within the property boundaries.  
 
To remedy residual contamination on the site, we recommend construction of impermeable caps 
over Area 1, 2, and 3. Also, an environmental covenant that restricts property use to industrial 
purposes and limits subsurface disturbance and groundwater extraction without notification to 
Ecology should be implemented. It is our opinion that if these remedies are implemented, the 
Acrowood site meets the substantive requirements of Model Toxics Control Act (MTCA) for a 
No Further Action with an environmental covenant. 
 
 
2.0 BACKGROUND 
 
2.1 Property Location  

The subject property is located within the city limits of Everett, Washington, approximately one 
mile southeast of the historical downtown core of Everett. The property is located southeast of the 
intersection of S 3rd Avenue and 41st Street, approximately 1,600 feet west of the Snohomish River. 
The property utilizes the street address 4425 S 3rd Avenue. The location of the subject property is 
presented in Figure 1 in Appendix I. 
 
The Acrowood property is developed with a complex of industrial and warehouse buildings on an 
8.93-acre parcel. The business manufactures large pieces of equipment used in the forestry 
industry.  
 
Multiple sets of railroad tracks bound the subject property to the east. A mix of single-family 
residential, commercial, light industrial, and undeveloped properties surround the subject property. 
Acrowood owns four additional parcels to the south (Snohomish County parcels 29053200205900, 
29053200200200, 29053200201400, and 29053200304200), which are not being addressed in this 
report. 
 
The subject property is zoned as Light Industrial 1. 
 
An annotated aerial photograph of the property and vicinity is provided in Figure 2 in Appendix I. 
 
2.2 Development and Use History 

A summary of the site’s history, based upon the findings of a 1999 Phase I environmental site 
assessment by ADAPT Engineering Inc., is presented below. 
 
The site was developed with an iron and metal foundry, operated as Sumner Iron Works, by at least 
1913. Many of the existing site buildings, including the main industrial building and several 
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storage buildings, have existed on site since that time. Sumner operated the site as an iron casting 
and molding facility from 1913 until approximately the early 1970s. Additional outbuildings were 
constructed between the 1940s and 1970s. Black-Clawson-Sumner operated the site as a metal 
fabrication facility from the early 1970s through 1984, when the property was acquired by 
Acrowood Corporation. Acrowood has operated the site for metal fabrication of industrial forestry 
equipment since that time. 
 
2.3 Geology and Soils 

The following descriptions of the surficial deposits in the vicinity of the subject property were 
interpreted from the Washington Department of Natural Resources (DNR) Geologic Information 
Portal (geologyportal.dnr.wa.gov) 1:24,000 geologic mapping. The subject property is mapped 
as being underlain by surficial deposits of Pre-Fraser glaciation to Fraser glaciation transition 
beds (Qtb). This unit is described as stratified layers of clay, silt, and fine sand deposited in a 
generally low-energy river environment. The unit was subsequently overridden and compacted 
by glacial ice resulting in a generally very dense unit with variable permeability depending on 
the grain size composition of each layer. 
 
Subsurface conditions encountered during previous investigations on the property have shown 
that the site is underlain by a mix of fill and sand to silty sand with gravel to at least 20 feet 
below the ground surface (bgs). Fill material is particularly prevalent around Area 3. Fill 
material, described as a mix of red-brown to black sand with metal slag and debris has been 
noted between 4 and 13 feet thick with an average thickness closer to 5 feet in borings completed 
around Area 3. These observed materials are consistent with a long historical accumulation of fill 
on top of the mapped transition bed deposits. 
 
2.4 Hydrology 

No surface water features are located on the subject property. The nearest surface water feature is 
the Snohomish River, located approximately 1,600 feet to the east-northeast of the subject 
property. The Snohomish River flows north in the immediate vicinity of the subject property. 
 
Based upon site characterization activities completed on the site between 1999 and 2024 
groundwater depth is generally between 10 and 13 feet bgs on the northern portion of the 
property west of the retaining wall, and between 2 and 5 feet bgs to the east and below the 
retaining wall. Groundwater flow on the site has been modeled to the southeast. 
 
Based upon our review of Ecology’s Well Construction & Licensing database, no drinking water 
wells are present on the subject property or in the immediate vicinity. Water is provided to the 
subject property and the surrounding area by the City of Everett. 
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3.0 SUMMARY OF PREVIOUS INVESTIGATIONS 
 
Previous environmental investigations on the site are documented in the following reports, which 
have been previously submitted to Ecology. 
 

• Closure Report – LSI ADAPT, Inc., January 18, 2002 

• Supplemental Phase II ESA and Groundwater Monitoring – ADAPT Engineering, Inc., 
February 6, 2009 

• Focused Subsurface Investigation - EcoCon, Inc., September 30, 2011 

• Feasibility Study & Disproportionate Cost Analysis Report & Submittal – EcoCon, Inc., 
February 28, 2012 

• Groundwater Monitoring Well Installation & Sampling Report – ECI, December 12, 2019 
(copy attached in Appendix II) 

 
In summary, contamination on the site was first identified in 1999, after a Phase I ESA identified 
several recognized environmental conditions (RECs) on the site including: 
 

1) A former heating oil UST located just south of the middle portion of the main building. 
2) Fuel oil tanks that reportedly operated by the southeast corner of the main building. It is 

unknown whether they were above ground or underground. 
3) Suspected surface spills of chlorinated solvents. 
4) Metal debris and slag in shallow fill soils. 
5) Potential contamination concentrated by a stormwater outfall along the east property edge. 
6) Potential contamination associated with a pre-1970 septic system. 

 
Several soil and groundwater sampling investigations were completed between 1999 and 2019 to 
investigate these REC areas, including installation and sampling of groundwater monitoring wells. 
Geophysical surveys of the site indicated that no underground storage tanks (USTs) remained in 
the areas where tanks were known or suspected to have been previously located. Contamination on 
the site was found to be limited to three areas: Area 1, 2, and 3.   
 
The locations of Areas 1, 2, and 3 are presented in Figure 2. A summary of previous soil and 
groundwater samples in each area are presented in Figure 3 (soil) and Figure 4 (groundwater).  
 
Area 1 – Paint Storage Building 
 
Area 1 is located in the immediate vicinity of a former paint and solvent storage building by the 
southwest corner of the main building.  
 
Trichloroetheylene (TCE) was found to be present in the soil by the paint storage building (sample 
location P7) at 8 feet bgs at a concentration of 0.055 mg/kg, above the Model Toxics Control Act 
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(MTCA) Method A cleanup level (CUL) of 0.03 mg/kg. However, this is well below the Method C 
industrial CUL of 2,900 mg/kg. Soil samples collected in several other locations, including beneath 
the building foundation, did not contain elevated TCE concentrations. Soil vapor samples collected 
from four locations around and beneath the building did not contain elevated TCE concentrations. 
 
Groundwater in one location immediately south of the building (sample location P6) contained 
concentrations of TCE above the MTCA Method A CUL of 5 µg/L, with a detected concentration 
of 8.38 µg/L. Water samples collected approximately 50 feet to the west and south of P6 met 
Method A CULs for TCE. 
 
Area 2 – Former Heating Oil UST 
 
Area 2 is located in the vicinity of the former heating oil UST, located just east of the south-central 
portion of the main building.   
 
Diesel- and oil-range petroleum were detected above industrial CULs in soil (2,000 mg/kg 
combined) through the former UST pit (sample location P8), with a combined concentration of 
2,903 mg/kg. Field indicators estimated the vertical extent of contamination to be between 8 and 
11 feet bgs. Several samples collected within approximately 10 feet of P8 to the northwest, 
southwest, and east were non-detect for petroleum, indicating the area of soil impact was very 
limited in lateral extent. 
 
Two groundwater samples collected from the immediate vicinity of the former heating oil UST 
were non-detect for petroleum hydrocarbons. This data serves as empirical evidence that 
groundwater has not been impacted by the historical release observed in the overlying soils. 
 
Area 3 – Former Fueling Area 
 
Area 3 is located in the vicinity of the suspected former fuel oil tanks, by the southeast corner of 
the east wing of the main building. The 1999 Phase I report stated that fuel oil tanks were depicted 
in this location on a 1960 fire insurance map. However, conversations with Acrowood Corp 
personnel indicated no memory of tanks being present in this location over the last 40+ years. 
 
Approximately 23 locations have been sampled in the vicinity of the former fueling area including 
off-property locations to the east of the retaining wall. Diesel- and oil-range petroleum 
hydrocarbons, naphthalene, and/or carcinogenic polycyclic aromatic hydrocarbons (cPAHs) have 
been detected at concentrations above MTCA Method A CULs directly beneath the suspected 
former fuel tanks, however, the naphthalene and cPAH concentrations were well below the 
Method C industrial CULs. The area of impact is located just west of an approximately 10-foot-
high retaining wall. Sampling has shown soil contamination to be located at depths between 8 and 
15 feet bgs and within approximately 15 feet of sampling location P1 (see Figure 3). No soil 
contamination above MTCA Method A CULs has been detected east of the retaining wall. 
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Groundwater within Area 3, in the immediate vicinity of the former fueling area, has been shown 
to be contaminated with diesel- and oil-range petroleum hydrocarbons, naphthalene, and/or 
cPAHs. However, the contaminant plume appears to be limited in lateral extent. Water collected 
from three locations just down gradient, east of the retaining wall, has been either non-detect for 
the contaminants of concern, or detections have been well below MTCA Method A CULs.  
 
Carcinogenic PAHs (cPAHs) were detected in the groundwater at concentrations above MTCA 
Method A CULs in one well south of the fueling area (ECIMW-5) during one sampling event in 
2019. The source of this elevated hit was not determined nor further investigated. cPAHs were 
again detected in water collected from ECIMW-5 in 2023 but at a concentration one order of 
magnitude below the MTCA Method A CUL of 0.1 µg/L. 
 
Maps indicating the estimated extent of contamination above the proposed site CULs (Section 
4.5) are provided in Figure 3 for soil and in Figure 4 for groundwater samples, in Appendix I. 
 
3.1 Department of Ecology Opinions 

The Department of Ecology has provided three opinion letters for the Acrowood site to date, 
including in April 2007, June 2010, and January 2012. In these opinion letters, Ecology made 
multiple requests for further investigation. Since the issuance of these letters, all of Ecology’s 
requests were fulfilled, including: 
 

• Installation and quarterly monitoring of wells around the paint shed area for one year 
(completed in 2007-2008) 

• Groundwater characterization around the former heating oil UST (completed in 2011) 
• Installation and quarterly monitoring of monitoring wells for long-term monitoring down 

gradient of the fueling area (well network completed in 2019; sampling completed in 
2024) 

• Completion of a Terrestrial Ecological Evaluation (TEE) for the site to help determine 
appropriate cleanup levels (completed in 2012) 

• Preparation of a Feasibility Study (FS) and Disproportionate Cost Analysis (DCA) to 
support the preferred regulatory closure via a restrictive covenant (completed in 2012) 

 
Additionally, in the June 2010 opinion letter, Ecology confirmed the successful characterization 
of some aspects of the site, including: 
 

• Groundwater monitoring had sufficiently demonstrated no TCE impacts to groundwater 
around the paint shed [Area 1] 

• Characterization of contamination around the former fueling area was complete [Area 3] 
 
Following completion of the monitoring well installation and sampling in 2019, an additional 
opinion letter was requested from Ecology in 2020. Ecology’s database indicates that a request 
was submitted and received by Ecology, but to the best of our knowledge no response from 
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Ecology was received.  
 
3.2 Feasibility Study/Disproportionate Cost Analysis 

ECI prepared a report dated February 28, 2012 that includes a TEE and an FS/DCA.  
 
ECI reportedly contacted the City of Everett and learned that the area immediately east of the 
railroad tracks that bound the subject property to the east is slated for eventual redevelopment 
(“Lowell Riverfront”) that will result in increased traffic and a loss of much of the nearby land 
that could be considered wildlife habitat. Based upon the planned removal of the east-adjacent 
wild space, ECI concluded that the site likely qualifies for at least two exclusions from the TEE 
process. First, the known soil contamination is located greater than 6 feet below the surface 
(Exclusion 1). Second, the cleanup method proposed involved capping the areas of residual 
contamination with asphalt to prevent direct contact and vertical movement of surface water 
(Exclusion 2). Therefore, ECI concluded that the TEE could be concluded. 
 
Four potential alternatives for site actions were evaluated in the FS/DCA: (1) No action, (2) 
Monitored natural attenuation with institutional controls, (3) Partial removal and off-site disposal 
with institutional controls, and (4) Complete removal and off-site disposal. Based upon ECI’s 
analysis, Alternative 2, which included on-going quarterly groundwater monitoring of the 
existing wells until four consecutive quarters of clean sampling were collected, was found to be 
nearly as effective across all evaluation criteria as Alternative 3 and 4. However, Alternatives 3 
and 4 were estimated to cost approximately two to three times as much as Alternative 2, 
respectively. Therefore, ECI argued that monitored natural attenuation, construction of a physical 
cap over the area of residual contamination, and implementation of a restrictive covenant was the 
most appropriate cleanup solution for the site. 
 
A copy of ECI’s TEE and FS/DCA documents are attached in Appendix II. 
 
After our review of site documentation and ECI’s above analysis, Stratum Group concurs that 
Alternative 2 as presented by ECI is the most appropriate cleanup option for the Acrowood site. 
 
 
4.0 IDENTIFIED DATA GAPS 
 
Based upon our review of data collected on the Acrowood site prior to 2023, the following data 
gaps remained in the characterization of site contamination: 
 
Area 1 

• No data gaps were identified. Area 1 has been characterized and is wholly within the 
property boundaries. Ecology has previously agreed that characterization of groundwater 
impacts is complete. 
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Area 2 
• No data gaps were identified. Area 2 has been characterized and is wholly within the 

property boundaries.  
 
Area 3 

• The temporal persistence and potential lateral extent of cPAH contamination in 
groundwater around ECIMW-5 was unknown. 

• Year-round variation in groundwater quality was needed to verify that the groundwater 
contamination plume is contained within the monitoring well network. 

• The presence of metals contamination in site groundwater, particularly around Area 3, 
had not been investigated. 

• These data gaps have since been addressed (see Section 5) 
 
 
5.0 INTERIM REMEDIAL INVESTIGATION – GROUNDWATER 

MONITORING 
 
In an effort to address outstanding data gaps on the site, Stratum Group was engaged to conduct 
four rounds groundwater monitoring from the existing network of wells in Area 3 between 
October 2023 and October 2024. Samples were collected and analyzed to evaluate the current 
status of groundwater quality on the site. The locations of the active monitoring wells are shown 
in Figure 5 in Appendix I. Descriptions of the active monitoring wells are provided in Table 1, 
below. 
 

Table 1. Acrowood Corp Site Monitoring Well Information 

Monitoring Well Well Casing 
Diameter (in) Well Location  Well Position Relative to 

Release Area 

ECIMW-9 1” Through building floor NW of 
fueling area Up gradient 

MW-1 2” W of fueling area 

ECIMW-5 1” S of fueling area Laterally gradient 

ECIMW-8 1” Middle of fueling area Within 

ECIMW-6 1” NE of fueling area 

Down gradient ECIMW-7 1” E of fueling area 

MW-4 2” SE of fueling area 

 
Groundwater sampling work was conducted according to Stratum Group’s standard field 
procedures and methods for field testing and sample handling, presented in the Field Procedures 
document in Appendix IV. 
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5.1 Professional Monitoring Well Elevation Survey 

Harmsen LLC of Everett, Washington completed a survey of the monitoring wells on the subject 
property on November 30, 2023. Harmsen established the horizontal position of the wells on the 
ground (UTM) using horizontal datum NAD 83/2011 and the elevation of both the top of the 
monument (ground surface) and the top of the PVC well casing inside the monument based on a 
vertical datum of NAVD88. Well elevations were used to calculate groundwater table elevations 
and model groundwater flow. 
 
A copy of Harmsen’s survey report is provided in Appendix II. 
 
5.2 Groundwater Depth & Flow Direction 

Stratum Group personnel conducted four rounds of groundwater monitoring on the Acrowood 
Corp site on October 25, 2023, February 22, 2024, May 30, 2024, and October 9, 2024. Prior to 
each round of groundwater sampling, field personnel opened the well casing cap and allowed the 
water level to equilibrate to atmospheric pressure for a minimum of 30 minutes. A depth to water 
measurement was collected from the north rim of the PVC well casing prior to well purging. 
Depth to water measurements were used to model groundwater flow on the site. Depth to water 
measurements and calculated groundwater elevations for each sampling period event are 
presented in Table 2. 
 
Groundwater elevations across the site ranged between 43.27 feet and 48.77 feet above mean sea 
level (AMSL). Groundwater depths were generally shallowest in the peak of the wet season 
(February) and deeper during and at the end of the dry season. Interestingly, groundwater depths 
were found to be deepest during the October 9, 2024 sampling event. Although October would 
on average be representative of the early rainy season and thus groundwater elevations would be 
expected to be starting to rebound, a review of historical weather data for Everett, Washington 
indicates that rainfall during September 2024 was less than one fifth of the measured rainfall in 
September 2023 and well below average, which effectively made early October 2024 an unusual 
extension of the dry season. The October 2024 sampling interval can thus be inferred to represent 
some of the lowest groundwater elevations expected for this site. 
 
Modeled groundwater flow directions during the last four quarters of groundwater monitoring 
indicated consistent flow to the east-southeast. Groundwater contour maps for each of the four 
quarterly sampling events are provided in Figures 5 through 8 in Appendix I. 
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Table 2. Groundwater Depths & Elevations 

Monitoring 
Well 

Top of PVC 
elevation (ft) Measurement Date Depth-to-Water 

(ft) 

Calculated 
Elevation of Top of 
Groundwater (ft) 

ECIMW-9 58.60 

10/25/2023 10.71 47.89 
2/22/2024 9.83 48.77 
5/30/2024 10.70 47.90 
10/9/2024 10.98 47.62 

MW-1 58.25 

10/25/2023 12.48 45.77 
2/22/2024 10.90 45.35 
5/30/2024 11.24 47.01 
10/9/2024 12.72 45.53 

ECIMW-5 57.86 

10/25/2023 13.31 44.55 
2/22/2024 12.42 45.44 
5/30/2024 12.54 45.32 
10/9/2024 13.99 43.87 

ECIMW-8 58.07 

10/25/2023 12.79 45.28 
2/22/2024 12.10 45.97 
5/30/2024 12.12 45.95 
10/9/2024 13.56 44.51 

ECIMW-6 48.82 

10/25/2023 3.63 45.19 
2/22/2024 3.62 45.20 
5/30/2024 3.77 45.05 
10/9/2024 5.07 43.75 

ECIMW-7 48.50 

10/25/2023 3.58 44.92 
2/22/2024 3.82 44.68 
5/30/2024 3.72 44.78 
10/9/2024 5.18 43.32 

MW-4 48.12 

10/25/2023 3.51 44.61 
2/22/2024 3.54 44.58 
5/30/2024 3.48 44.64 
10/9/2024 4.85 43.27 

 
5.3 Groundwater Sample Collection 

Water samples were collected from all seven monitoring wells surrounding the former fueling 
area during each of the four monitoring periods. The water samples were collected into labeled 
laboratory supplied containers. Dedicated plastic tubing was utilized throughout each sampling 
period for each of the wells except ECIMW-8. New tubing was used each time when purging 
and collecting samples from ECIMW-8. 
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A minimum of three well volumes were purged from each of the wells prior to sampling. 
Recharge from all wells was sufficiently rapid and no wells ran dry during purging. No 
hydrocarbon odor or sheen was observed on purge water from any of the wells except ECIMW-
8. A slight to moderate petroleum odor and sheen was observed in purge water from ECIMW-8 
during each sampling period. 
 
Samples were immediately placed into an ice-chilled cooler for storage and were shipped to 
Friedman & Bruya Laboratory in Seattle, Washington on the day of sample collection. 
 
Friedman & Bruya Laboratory informed Stratum Group on October 26, 2023 that several of the 
bottles had broken in transit to the laboratory, resulting in insufficient water volume from MW-4, 
ECIMW-7, and ECIMW-8 to conduct the desired analyses. Due to how the samples were 
packaged, no concerns of cross-contamination due to the breakage were identified by the 
laboratory. Stratum Group returned to the Acrowood site on November 2, 2023 to collect 
additional samples from MW-4, ECIMW-7, and ECIMW-8 for analysis for the Q1 sampling 
period. 
 
5.4 Groundwater Sample Results 

The groundwater samples were analyzed for diesel- and oil-range petroleum using method 
NWTPH-DX, and for naphthalene and cPAHs via EPA Method 8270E. The samples collected 
during the October 2024 monitoring event were further analyzed for metals. These were the 
contaminants of concern identified from the previous sampling results in Area 3. 
 
A summary of the groundwater sample results is presented in Tables 3 and 4, and on maps in 
Figures 9 and 10 in Appendix I. Table 3 includes the results of the four quarters of sampling 
performed as part of this interim action and the water quality results from November 2019, the 
most recent previous groundwater monitoring event, for comparison. The groundwater data is 
compared to the MTCA Method A cleanup standards for unrestricted land use to evaluate for 
compliance. Complete analytical laboratory reports and chain-of-custody forms are presented in 
Appendix III. 
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Table 3. Groundwater Sample Results – Petroleum & SVOCs (November 2019-October 2024) 

Well ID 
Well Position 

Relative to 
Release Area 

Sample Date 
Contaminant Concentrations (µg/L) 

Diesel Oil Naphthalene 
Benzo (a) 

pyrene 
Benzo (a) 

anthracene 
Benzo (b) 

fluoranthene 
Benzo (k) 

fluoranthene Chrysene 
Dibenz (ah) 
anthracene 

Indeno (1,2,3-
cd) pyrene 

Total 
cPAHs a 

ECIMW-9 

Up gradient 

11/13/19 200 U<250 0.37 ND ND ND ND ND ND ND ND 
10/25/23 U<50 U<250 U<0.4 U<0.04 U<0.04 U<0.04 U<0.04 U<0.04 U<0.04 U<0.04 -- 

2/22/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
5/30/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
10/9/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

MW-1 

11/13/19 150 U<250 ND ND ND ND ND ND ND ND ND 
10/25/23 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

2/22/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 0.025 U<0.02 U<0.02 U<0.02 U<0.02 0.0025 
5/30/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
10/9/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

ECIMW-5 Laterally 
gradient 

11/13/19 U<130 U<250 ND 0.16 0.16 0.31 0.13 0.21 0.054 0.13 0.24 
10/25/23 U<50 U<250 U<0.4 U<0.04 0.048 0.054 U<0.04 U<0.04 U<0.04 U<0.04 0.010 

2/22/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
5/30/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
10/9/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

ECIMW-8 Within 

11/13/19 16,000 4,000 174 0.079 0.22 0.068 ND 0.33 ND ND 0.11 
11/2/23 1,500 x 610 x 0.41 0.088 0.14 0.063 U<0.02 0.17 U<0.02 0.028 0.11 

2/22/2024 1,400 x U<250 2.7 U<0.02 0.021 U<0.02 U<0.02 0.024 U<0.02 U<0.02 0.0023 
2/22/2024 (D) 1,200 x U<250 2.3 U<0.02 0.027 U<0.02 U<0.02 0.035 U<0.02 U<0.02 0.0030 

5/30/2024 1,100 x U<250 2.3 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
5/30/2024 (D) 780 x U<250 2.1 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

10/9/2024 790 U<250 2.4 0.061 0.07 0.041 U<0.02 0.16 U<0.02 0.026 0.076 
10/9/2024 (D) 1,000 370 x 2.3 0.02 0.031 U<0.02 U<0.02 0.055 U<0.02 U<0.02 0.024 

ECIMW-6 

Down gradient 

11/13/19 U<130 U<250 ND ND ND ND ND ND ND ND ND 
10/25/23 U<50 U<250 U<0.4 U<0.04 U<0.04 U<0.04 U<0.04 U<0.04 U<0.04 U<0.04 ND 

2/22/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
5/30/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
10/9/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

ECIMW-7 

11/13/19 320 400 ND ND ND ND ND ND ND ND ND 
11/2/23 180 x 420 x U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

2/22/2024 470 x U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
5/30/2024 89 x U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
10/9/2024 590 x U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

10/9/2024-SGC U<50 U<250 -- -- -- -- -- -- -- -- -- 

MW-4 

11/13/19 U<130 U<250 ND ND ND ND ND ND ND ND ND 
11/2/23 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

2/22/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
5/30/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 
10/9/2024 U<50 U<250 U<0.2 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 U<0.02 ND 

Site Selected CULs 500 160 0.1                                                                                                                                                                  0.1 

U= contaminant not detected above the reporting limit shown in the cell; ND = analyte not detected above reporting limit (for historical data where reporting limit is not provided); a = Total cPAHs are calculated in accordance with Ecology’s Implementation Memo #10 
(Evaluating the Human Health Toxicity of Carcinogenic PAHs (cPAHs) Using Toxicity Equivalency Factors (TEFs); x = laboratory qualifier indicating that the sample chromatographic pattern does not resemble the fuel standard used for quantitation; Sample dates ending in 
(D) indicate a field duplicate sample collected on the same date as the original; BOLD and shaded values indicate exceedances of CULs. 
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Table 4. Groundwater Sample Results – Metals (October 9, 2024) 

Well ID 
Well Position 

Relative to Release 
Area 

Contaminant Concentrations (µg/L) 

Arsenic Cadmium Chromium Lead Mercury 
ECIMW-9 

Up gradient 
U<1 U<1 1.5 U<1 U<1 

MW-1 U<1 U<1 1.3 U<1 U<1 
ECIMW-5 Laterally gradient U<1 U<1 3.1 U<1 U<1 

ECIMW-8 Within 
11 U<1 2.7 1.1 U<1 

10 (D) U<1 (D) U<5 (D) 1.2 (D) U<1 (D) 
ECIMW-6 

Down gradient 
U<1 U<1 1.9 U<1 U<1 

ECIMW-7 U<1 U<1 1.2 U<1 U<1 
MW-4 U<1 U<1 1.1 U<1 U<1 

Screening Levels 5 5 50 15 2 

U= contaminant not detected above the reporting limit shown in the cell; -- = analyte not tested; (D) = represents results from a field duplicate sample; BOLD 
and shaded values indicate exceedances of CULs. 
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Petroleum 
 
Groundwater collected through the former fueling area (ECIMW-8) continues to exhibit elevated 
concentrations of diesel- and oil-range petroleum, with the combined concentration of diesel and oil 
exceeding the MTCA Method A CUL during each sampling period. However, petroleum 
concentrations have consistently decreased throughout the monitoring period, suggesting that 
petroleum contaminants are slowly naturally attenuating.  
 
Water from all other wells met Method A CULs for diesel and oil throughout the monitoring period 
with one exception. Diesel- and/or oil-range petroleum were detected in MW-7, west southwest of 
ECIMW-8, at a combined 600 µg/L and 590 µg/L during the October 2023 and October 2024 
sampling events, respectively. These detections are slightly above the Method A CUL of 500 µg/L 
(sum of diesel and oil detections in sample). To investigate this sporadic exceedance further, the 
sample collected during the October 2024 sampling event was reanalyzed for diesel and oil after 
undergoing the silica gel cleanup (SGC) protocol to remove non-petroleum organic material that 
could be biasing the results high. The October 2024 sample contained no detectable petroleum 
hydrocarbons after undergoing SGC. These results indicate that water from MW-7 does in fact meet 
the Method A CUL and that the initially recorded exceedance was simply the result of interference 
from non-petroleum organics in site groundwater. 
 
Sample data collected demonstrates that petroleum contamination in site groundwater is confined to 
the immediate vicinity of the former fueling area (ECIMW-8) and does not extend beyond the 
property boundaries. 
 
cPAHs & Naphthalene 
 
cPAHs were not detected or were detected at concentrations well below the Method A CUL in each 
well throughout the monitoring period with one exception. cPAH concentrations in ECIMW-8, 
through the former fueling area, slightly exceeded the CUL of 0.1 µg/L (detection of 0.11 µg/L) 
during the October 2023 sampling interval. However, cPAH concentrations dropped well below the 
CUL for the remaining three sampling intervals. 
 
This represents a change since 2019, when cPAHs were also detected above the Method A 0.1 µg/L 
CUL (0.24 µg/L) in ECIMW-5. In October 2023, cPAHs were still detected in ECIMW-5 but at an 
order of magnitude below the Method A CUL. Water from ECIMW-5 was non-detect for cPAHs 
for the subsequent three sampling intervals. cPAHs were also detected once in water from MW-1 
during the February 2024 sampling interval, but at concentrations well below the Method A CUL. 
 
These results suggest that the 2019 spike in cPAH concentrations outside the fueling area (ECIMW-
8) was likely the result of field cross contamination, laboratory contamination, or potentially 
associated with turbidity in the sample that may have biased the result high. Sample data collected 
since 2023 demonstrate that cPAH contamination in site groundwater is confined to the immediate 
vicinity of the former fueling area within the property boundaries and even in this location, cPAH 
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concentrations have been below Method A CULs for the last three consecutive sampling intervals. 
 
Naphthalenes were only detected in water from ECIMW-8 across the monitoring period. However, 
concentrations have been consistently well below the Method A CUL of 5 µg/L. 
 
Metals 
 
Arsenic, chromium, and lead were detected in one or more of the water samples collected in 
October 2024. However, only arsenic concentrations in ECIMW-8 exceeded the Method A CUL of 
5 µg/L, with a detection of 11 µg/L (10 µg/L in the field duplicate). The sample was not field or 
laboratory filtered and field notes indicate that the sample from ECIMW-8 was slightly turbid at the 
time of sample collection, which could have biased the metals concentration high. Regardless, these 
results show that metals contamination in site groundwater is confined to the immediate vicinity of 
the former fueling area and does not extend beyond the property boundaries. 
 
Cadmium and mercury were not detected in water from any of the site wells. 
 
 
6.0 CONCEPTUAL SITE MODEL 
 
Contamination on the Acrowood site can be divided into three areas of concern (Areas 1, 2, and 
3), as described in Section 3.0. A narrative discussion of the potential contaminant sources, site-
specific contaminants of concern and potential pathways for migration of the contamination is 
presented below. A schematic representation of the Acrowood conceptual site model is presented 
in Figure 11 in Appendix I. 
 
6.1 Potential Contamination Sources 

Area 1 – Contamination in the vicinity of the paint shed is suspected to be the result of poor 
handling practices that resulted in spills to the concrete floor of the shed and/or adjacent to the 
building exterior.  
 
Area 2 – Contamination in the vicinity of the former heating oil UST is likely the result of leaks 
from the UST, leaks from underground piping, or overfills of the tank when it was operational. 
The tank was removed, but a small zone of diesel-range petroleum impacted soil remains. 
 
Area 3 – Contamination in the vicinity of the former fueling area is likely the result of leaks from 
the former tanks and product piping, overfills, releases of fuel to the ground during transfers to 
equipment, and/or dumping. Additionally, fill material with metal slag has been observed in the 
vicinity of Area 3.  
 
A Phase I ESA report from August 1999 identified other areas of potential contamination sources 
on the site including leaks from site equipment, disposal of waste foundry slag, concentration of 
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contaminants at a stormwater outfall location, and former operation of an on-site septic system. 
However, early site sampling work in 1999 and 2000 did not identify significant contamination 
issues in these locations. 
 
All known contamination in both soil and groundwater that exceeds MTCA Method A CULs for 
unrestricted land use is present within the parcel boundaries of the site. Numerous environmental 
borings and monitoring wells have been completed off-site to the east of Area 3, but no soil or 
groundwater results have exceeded MTCA Method A CULs. The contamination around Areas 1 
and 2 is very limited in lateral extent and is located far from the property boundaries. 
 
No potential off-site sources of contamination have been previously identified as posing a 
significant environmental risk to the subject property. 
 
6.2 Contaminants of Concern 

Table 5 identifies the known and potential COCs at the site. 
 

Table 5. Known and Potential Contaminants of Concern 

Source Contaminants of 
Concern Media Status Characterized? 

Area 1 –  
Paint Shed 

Trichloroethylene 
(TCE) 

Soil  Below MTCA 
Method C 

Yes Groundwater Confirmed 

Soil Vapor Below MTCA 
Method B 

Area 2 –  
Former 
Heating Oil 
UST 

Oil/Diesel 

Soil Confirmed  

Yes Groundwater Below MTCA 
Method A 

Soil Vapor Not suspected 

Area 3 –  
Former 
Fueling Area 

Oil/Diesel 
Soil Confirmed 

Yes 

Groundwater Confirmed 
Soil Vapor Not suspected 

cPAHs 
Soil Below MTCA 

Method C 

Groundwater Below MTCA 
Method A 

Metals 

Soil Below MTCA 
Method A 

Groundwater 
Below MTCA 
Method A except 
Arsenic 

Confirmed = contamination identified above MTCA Method A concentrations 
Not suspected = Based on contaminant location and type of COC, vapor intrusion not suspected 
Below MTCA = samples collected and contaminants not found exceeding MTCA Method A 
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6.3 Potential Exposure Pathways 

Potential exposure and/or mobilization pathways for releases on the site include direct contact 
with contaminated soil and groundwater, soil to groundwater, soil and groundwater to surface 
water/sediment, and soil and groundwater to vapor. Although soil vapor and/or groundwater may 
be impacted by one or more COCs, it is our opinion that the groundwater ingestion and vapor 
intrusion pathways are not currently complete, as discussed below. 
 
At present and for the foreseeable future, potential receptors to site contamination include 
commercial/industrial workers and construction workers, as long as the site remains in industrial 
use and zoning. 
 
Direct Contact Pathway: Soil and Groundwater to Receptors 
 
Direct contact with contaminated soil and/or groundwater is the most significant exposure 
pathway for the site. TCE-contaminated soil above MTCA Method A CULs but below Method C 
CULs is suspected to be present on the site in Area 1. Contaminated soil is only suspected to be 
located between approximately 6 and 10 feet bgs and occupy a lateral area of approximately 100 
square feet or less. 
 
Diesel- and oil-contaminated soil is suspected to be present on the site in Area 2. Contaminated 
soil is suspected to be between approximately 7 and 10 feet bgs and occupy a lateral area of 
approximately 100 square feet or less. 
 
Soil contaminated with diesel, oil, naphthalene, and cPAHs is suspected to be present on the site 
in Area 3. Contaminated soil is suspected to be between approximately 10 and 17 feet bgs and 
cover a lateral area of approximately 200 square feet or less. 
 
The direct contact pathway between contaminated soil and receptors is complete.  
 
No drinking water wells are known to be present on the property and water is delivered to the 
property from the City of Everett. Therefore, the groundwater ingestion pathway is not complete 
at present. 
 
Soil to Groundwater Pathway 
 
Groundwater is present between approximately 10 and 13 feet bgs in the vicinity of the site 
buildings and approximately 3 to 4 feet bgs to the east of the site, below the retaining wall.  
 
Impacts to groundwater have been identified in association with Area 1 and Area 3. 
Contaminated soil is present at depths in these areas to potentially interact with shallow 
groundwater and therefore this pathway is complete in Areas 1 and 3. The soil to groundwater 
pathway is complete in Areas 1 and 3. 
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Soil contamination remains present around Area 2 within the potential depths of groundwater 
contact, but sampling data has provided empirical evidence that residual soil contamination in 
Area 2 is not impacting groundwater quality. Therefore, the soil to groundwater pathway is not 
complete for Area 2. 
 
Groundwater to Surface Water/Sediment Pathway 
 
The areas of known contamination at the site are located approximately 1,600 feet west of the 
Snohomish River at its nearest point. Based upon the documented lateral extent of contaminant 
plumes on the site and the distance of those plumes from the Snohomish River, it is our opinion 
that the likelihood of the groundwater to surface water/sediment exposure pathway being 
complete is low. 
 
Soil or Groundwater to Vapor Pathway  
 
Each of the areas of known contamination are located in close proximity to buildings on the 
property.  
 
Highly volatile substances (TCE) are present in Area 1 on the site. A soil vapor study conducted 
in Area 1 in March 2000 did not detect any VOCs in soil vapor beneath the paint shed structure 
or around the shed exterior. Based upon the lack of detections in the soil vapor study, the 
pathway for soil to vapor pathway in Area 1 is not complete. 
 
Area 2 has been impacted by low volatility COCs including diesel- and oil-range petroleum.  
Area 2 only marginally exceeded its unrestricted CULs and based upon the concentration of 
residual diesel and oil in the soil, the soil to vapor pathway is incomplete in Area 2. Additionally, 
no groundwater contamination has been identified in Area 2, so the groundwater to vapor 
pathway is incomplete.  
 
Area 3 has been impacted by low volatility COCs including diesel and oil-range petroleum, and 
cPAHs in the soil and groundwater. Samples of soil and groundwater from beneath the Area 3 
building foundation (ECIMW-9) have been shown to meet unrestricted CULs. Additionally, 
groundwater in the vicinity of Area 3 has been shown to be flowing away from the building to 
the southeast, suggesting that any future migration of the contaminant plume is not likely to be 
toward or beneath the building. Finally, due to the heavy industrial use of the building, the 
concrete foundation underlying the Area 3 building is likely significantly thicker than a standard 
foundation, providing additional protection against potential vapor intrusion. It is our opinion 
that based on the relatively low volatility of these COCs, the nature of residual contamination, 
and the heavy industrial activities occurring inside the adjacent structures that likely utilize 
petroleum and solvent-based products, any contribution to indoor air quality made by subsurface 
contamination in Area 3 is negligible and this exposure pathway does not require further 
investigation.  
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6.4 Ecological Receptors 

A terrestrial ecological evaluation (TEE) of the site was completed by ECI in February 2012. 
Their findings indicated that the site qualifies and/or will qualify for Primary Exclusion 1 and 2, 
therefore bypassing a need for any additional ecological evaluation. A site qualifies for 
Exclusion 1 if all of the contamination at the site is located deep in the soil and will not be 
accessible to ecological receptors. A site qualifies for Exclusion 2 if all of the contamination at 
the site is covered by physical barriers and a restrictive covenant is implemented to prevent 
direct contact with subsurface soil. ECI further argued that the site likely qualifies for Exclusion 
3 as well, due to the planned development of the green space adjacent to the site to the west. 
 
The site is zoned as light industrial and is currently in active industrial use for the manufacturing 
of timber industry equipment. It is our understanding that the site is planned for continued 
industrial use for the foreseeable future. 
Based upon the site qualifying for primary exclusions from additional ecological evaluation, and 
planned ongoing industrial use of the site, final cleanup levels for the site do not have to take into 
account ecological receptors. 
 
6.5 Proposed Cleanup Standards 

The MTCA regulation requires that selected cleanup standards for a site are protective of human 
health and the environment. At present, the only documented or suspected exposure pathways 
are through direct contact with soil and the soil to groundwater pathways. The site COCs are 
TCE, diesel- and oil-range petroleum hydrocarbons, cPAHs, and arsenic. 
 
Ecology offers three options for cleanup standards: Method A, Method B, and Method C. 
 
Method A is used on sites where the cleanup action is limited, and common contaminants are 
present. Method A utilizes a common list of approximately 20 chemicals that have standardized 
cleanup levels for the protection of human health. A Terrestrial Ecological Evaluation must be 
conducted to make sure cleanup levels are protective of ecological health. When the standards 
are met, the site can be used with unrestricted land use.  
 
Method B cleanup standards can be used at any site. The cleanup standards are developed using 
standard default assumptions in risk equations; however, the default assumptions can be 
modified, if appropriate. Cleanup levels for Method B are set at a risk level where the risk does 
not exceed 1 in 100,000. Cleanup levels must also be protective of terrestrial and aquatic 
ecological environments. Most sites that meet Method B cleanup standards can be used with 
unrestricted land use. Ecology has expanded its use of the Method B values to create Model 
Remedies for sites with only petroleum contamination; however, due to there being multiple 
types of contaminants on this site, model remedies are not appropriate for this site.  
 
Method C cleanup standards are utilized on industrial sites and typically require an institutional 
control (e.g., restrictive covenant) to maintain protection for human and ecological health. 
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We recommend that the site use MTCA industrial CULs for soil and MTCA Method A 
(unrestricted) for groundwater. Where Method C CULs are available, it is our opinion that 
Method C is appropriate for soil given the current and future industrial use of the site and the 
proposed implementation of a restrictive covenant for the site. If a contaminant is present for 
which a Method C CUL is not available, then the site will use the Method A industrial CULs 
(e.g., petroleum).  
 
The proposed site-specific cleanup levels are presented in Table 6, below. Cleanup levels for soil 
are presented in milligrams per kilogram (mg/kg) and cleanup levels for groundwater are 
presented in micrograms per liter (µg/L). 
 

Table 6. Proposed Site-Specific CULs for Acrowood 

Contaminants of Concern 

Cleanup Standards 

Soil (mg/kg) Groundwater (µg/L) 
TCE 2,900 (Method C) 5 (Method A) 
Oil 

2,000* (Method A industrial) 500* (Method A) 
Diesel 
Naphthalene 7,000 (Method C) 160 (Method A) 
cPAHs 130 (Method C) 0.1 (Method A) 
Arsenic -- 5 (Method A) 

*Cleanup standard is the combined concentration of oil- and diesel-range petroleum hydrocarbons. 
 
The point of compliance for all contaminants of concern in soil and groundwater is throughout 
the site. 
 
6.6 Current Known Extent of Site Contamination 

A map indicating the extent of residual soil and groundwater contamination above unrestricted 
land use CULs is presented as Figure 12 in Appendix I. 
 
Area 1 – Paint Storage Building 
 
Existing data indicates that TCE is present in the soil by the paint storage building (sample location 
P7) at 8 feet bgs at a concentration of 0.055 mg/kg, above the Model Toxics Control Act (MTCA) 
Method A CUL of 0.03 mg/kg. The lateral extent of contamination above Method A CULs is 
limited to within ~10 feet of the P7 location and in a narrow depth range around 8 feet bgs. 
However, the maximum detected TCE concentrations in soil are still well below the Method C 
industrial CUL of 2,900 mg/kg. Therefore, soil meets the selected site CULs. 
  
Existing data indicates that groundwater immediately south of the building (sample location P6) 
contains concentrations of TCE above the MTCA Method A CUL of 5 µg/L, with a detected 
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concentration of 8.38 µg/L. Water samples collected approximately 50 feet to the west and south of 
P6 met Method A CULs for TCE. Thus, residual contaminated groundwater is expected to occupy 
only a small area surrounding P6. 
 
Soil vapor samples collected from four locations around and beneath the building contained no 
detectable concentrations of TCE. Therefore, soil vapor is not an impacted media in Area 1. 
 
Area 2 – Former Heating Oil UST 
 
Existing data indicates that diesel- and oil-range petroleum is present above soil CULs (2,000 
mg/kg combined) through the former UST pit (sample location P8), with a combined concentration 
of 2,903 mg/kg. Field indicators estimated the vertical extent of contamination as between 8 and 11 
feet bgs and additional samples demonstrated soil impacts extended less than 10 feet laterally. 
 
Groundwater in Area 2 has not been impacted by the release from the former heating oil UST. 
 
Area 3 – Former Fueling Area 
 
Existing data indicates that diesel- and oil-range petroleum hydrocarbons, naphthalene, and/or 
cPAHs are present in soil at concentrations above unrestricted CULs directly beneath the suspected 
former fuel tanks, however, the naphthalene and cPAH concentrations are well below the site 
industrial CULs. The area of impact is located just west of an approximately 10-foot-high retaining 
wall. Sampling has shown soil contamination to be concentrated between 8 and 15 feet bgs and 
within approximately 15 feet of sampling location P1 (see Figure 3). No soil contamination above 
MTCA Method A CULs has been detected east of the retaining wall beyond the property 
boundary. 
 
Groundwater in the immediate vicinity of the former fueling area (ECIMW-8), remains 
contaminated with diesel- and oil-range petroleum hydrocarbons above the groundwater CULs. 
Arsenic may also be present at concentrations above the Method A CUL in this location, but those 
results may have been biased high by field turbidity. Regardless, the contaminant plume is limited 
in lateral extent and does not extend beyond the property boundary. Four quarters of groundwater 
monitoring have demonstrated that the plume is stable and is not changing significantly through 
time or seasons. The petroleum plume on the site is located fully within the parcel boundaries. 
 
 
7.0 PROPOSAL FOR SITE CLOSURE 
 
The work described herein outlines a proposed pathway to site closure for the Acrowood site via 
a No Further Action determination with a restrictive covenant.  
 
We propose that the work plan be implemented in two stages: 
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1. Environmental cap construction 
2. Preparation of an environmental covenant 

 
7.1 Environmental Cap Construction 

We propose the construction of three impermeable caps over the areas of residual soil and 
groundwater contamination on the site. Caps should be constructed such that access to the 
existing network of groundwater monitoring wells on the site is maintained. 
 
These caps, constructed of either impermeable asphalt or concrete, will be constructed by a 
professional and licensed contractor. The pavement cap will serve to prevent incidental contact 
with residual contaminated soil and limit infiltration of rainwater through the residual 
contaminated soil, reducing the potential for future contamination of groundwater. 
 
Based upon existing knowledge of residual contamination on the site, we propose the caps be 
constructed as follows: 
 

• Area 1  ~50 feet E-W by ~25 feet N-S, extending from the east edge of the building 
and west of the paint shed building, to cover the residual TCE contamination by P-6. 

• Area 2  ~50 feet E-W by ~30 feet N-S, centered over P-8 and extending south from the 
north-adjacent building. 

• Area 3  ~40 feet E-W by ~40 feet N-S, centered over ECIMW-8 and extending up to 
the edge of the retaining well to the east. 

 
A map showing the proposed environmental caps is provided as Figure 12 in Appendix I. 
 
7.2 Environmental Covenant 

A draft environmental covenant will be prepared for the Acrowood site, per Toxics Cleanup 
Program Procedure 440A. The covenant will be drafted restricting property use to industrial 
purposes and limiting subsurface disturbance and groundwater extraction without notification to 
Ecology. Upon approval from Ecology, the covenant will be recorded on the property deed 
through Snohomish County Auditor’s office. 
 
7.3 Reporting 

Upon completion of the environmental caps, a brief report documenting the cap construction and 
a copy of the draft environmental covenant will be submitted to Ecology with a request for a No 
Further Action determination. 
 
All supporting data not previously supplied to Ecology will be entered into Ecology’s 
Environmental Information Management (EIM) system. 
 



 

 

 
 
 
 
 
 

APPENDIX I 
 

Figure 1 – Site Vicinity Map 

Figure 2 – Annotated Aerial Photograph 

Figure 3 – Map of Existing Subsurface Explorations (Soil & Soil Vapor) 

Figure 4 – Map of Existing Subsurface Explorations (Groundwater) 

Figure 5 – Q1 Groundwater Contour Map (October 2023) 

Figure 6 – Q2 Groundwater Contour Map (February 2024) 

Figure 7 – Q3 Groundwater Contour Map (May 2024) 

Figure 8 – Q4 Groundwater Contour Map (October 2024) 

Figure 9 – Groundwater Sampling Results – Petroleum & cPAHs 

Figure 10 – Groundwater Sampling Results – Metals  

Figure 11 – Conceptual Site Model 

Figure 12 – Environmental Cap Areas 
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APPENDIX II 
 

Terrestrial Ecological Evaluation, Feasibility Study, and Disproportionate Cost 
Analysis (ECI, 2012) 

Groundwater Monitoring Well Installation & Sampling Report (ECI, 2019) 

Monitoring Well Survey Report (Harmsen, 2023) 
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1.0 INTRODUCTION 

EcoCon, Inc. (ECI) has prepared this Groundwater Monitoring Well Installation and Sampling Report to 
document the installation of four additional groundwater monitoring wells and groundwater-sampling 
conducted at 4425 South 3rd Avenue, Everett, Washington (Site/Subject Site/Property/Subject Property) 
(Figure 1, Appendix A). This report details field activities and observations, sampling activities, chemical 
analysis, and provides conclusions and recommendations.   
 
As established in WAC 173-340-200, the “Site” is defined as: 

 “...any area where a hazardous substance, other than a consumer product in consumer 
use, has been deposited, stored, disposed of, or placed or otherwise come to be located...”   

For this report, the “Site” is defined by the full lateral and vertical extent of contamination that has resulted 
from a former diesel underground storage tank (UST) that was located on the Property. Based on the 
findings of the previous environmental investigations, the Site has been defined as the nature and extent of 
the following contaminants in the soil and groundwater: 

 Diesel-range Organics (DRO), and 

 Oil-range Organics (ORO),  

 Naphthalene, and 

 Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs). 

1.1 Property Description/Location 

According to the Snohomish County Assessor, the Property (Snohomish County Tax Parcel numbers 
29053200200100, 29053200200200, 29053200201400, 29053200205900, and 29053200304200) consists 
of a single industrial lot, approximately 21.07 acres in total. The Site is contained within the northernmost 
parcel, 29053200200100.  This parcel is approximately 6.87 acres in size, and currently improved with two 
structures. The first structure was constructed in 1913 totally 120,284 square feet, and the second structure 
was constructed in 1948 totaling 324 square feet. Other buildings are present on the Property but are not 
listed on the Snohomish County Assessor’s website. According to information obtained at the Snohomish 
County Assessor's office, the site is zoned “M-1” for general manufacturing/industrial uses.  
 
ECI’s historical research on the Property indicates that former land use activities included metal fabrication 
and iron foundry facilities dating as far back as the 1890s. The Property is currently used as a metal 
fabrication facility specializing in machinery for the pulp and paper industry. According to the Snohomish 
County Assessor, the Property is currently owned by Acrowood Corp. 
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1.2 Physical Setting  

1.2.1 Geology and Hydrogeology 

Geological and hydrogeological conditions can often affect, to some extent, the environmental integrity of 
property. Underlying soil and bedrock formations may facilitate or impede the migration of chemical 
contaminants in groundwater and may even be the source of contaminants such as radon and metals. This 
section of the report summarizes geologic factors that may affect the Subject Property in regard to 
environmental concerns.  
 
The Site is located in the Puget Lowland geologic region. The Puget Sound Lowland is an elongated 
topographic and structural depression filled with complex sequences of glacial and non-glacial sediments 
that overlie bedrock. Continental ice sheets up to 3,000 feet thick covered portions of the Puget Lowland 
several times during the Quaternary period. Retreating ice carved new landscapes, rechanneled rivers, 
drained or formed lakes, and deposited glacial drift including till and outwash sands and gravels (WA DNR, 
2002).   
 
The primary aquifers in the Puget Sound region are typically in glacial sands and gravels overlain by relatively 
impermeable glacial till deposits, that are present at or near the ground surface. Within these till deposits 
are localized areas or lenses of water-bearing sands and gravels that may result in a shallow, localized, 
perched water table.  Lateral and vertical migration of shallow groundwater may be impeded by the 
relatively impermeable nature of the till and by the sometimes-discontinuous nature of the perched water-
bearing sands and gravel. 
 
Perched and discontinuous zones of shallow groundwater may be seasonally or perennially present, 
depending on site-specific conditions. Shallow groundwater flow directions fluctuate and tend to follow 
topographic gradient but are also affected by seasonal high-water tables and variable soil characteristics. 
Groundwater migration pathways may also follow underground conduits.  

1.2.2 Site Geology 

According to the Washington State Geologic Portal, the area near the Property is characterized by 
Pleistocene Fraser-age to pre-Fraser transitional beds. These deposits consist of clay, silt, and very fine to 
fine sand; some layers of peaty sand and gravel are in the lower part of compact deposits but may be 
unstable because of high moisture content, plasticity, and local vertical jointing. The sediments were mostly 
deposited in still to slowly moving water, except for the coarse stream deposits in the lower part of the unit   
In the urban and more highly developed areas these materials can include modified land and artificial fill.  
 
Soils observed during this and previous Site investigations on the Subject Property include red to medium 
brown silts and sands overlain by dark brown to black topsoil typically containing organic matter.  

1.2.3 Site Hydrogeology 

Based on previous environmental investigations at the Site, the depth to groundwater is between 2 and 9 
feet below ground surface (bgs). Shallow groundwater beneath the Subject Property is anticipated to follow 
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the general topography near the Property and flow to the east towards wetlands and the Snohomish River 
approximately 1000 feet to the east (Figure 2, Appendix A).  Land development and glacial till may also cause 
contaminants to migrate in different directions through utility corridors or other paths of least resistance. 

2.0 PREVIOUS INVESTIGATIONS / INTERIM ACTIONS 

According to documents reviewed by ECI, several previous investigations have been performed at the Site 
by Adapt Engineering, Inc (Adapt) beginning in 1999. During the course of investigations, three areas were 
identified as containing concentrations of target analytes in soil and/or groundwater at concentrations 
above the Washington State Department of Ecology (Ecology) Model Toxics Control Act (MTCA) Method A 
or B Cleanup Levels (Figure 3, Appendix A).  These areas are described as:  

 Area 1 - A paint and solvent storage shed where trichloroethene (TCE) was encountered in soil and 
groundwater at concentrations exceeded applicable MTCA Method A Soil and Groundwater 
Cleanup Levels.   

 Area 2 - A former heating oil UST location where oil-range organics (ORO) were encountered in soil 
at concentrations below the MTCA Method A Soil Cleanup Level. This area is referred to as Area 2. 

 Area 3 - An area where a release from a former fuel tank occurred and concentrations of DRO, ORO 
and polycyclic aromatic hydrocarbons (PAHs) in soil and groundwater exceeded MTCA Method A 
Soil and Groundwater Cleanup Levels.  

An “Opinion Letter” dated June 22, 2010 issued through the Ecology Voluntary Cleanup Program (VCP) 
indicated that: 

“Ecology does agree that groundwater monitoring in the area of the former paint and 
solvent storage shed [Area 1] indicates that there is no longer a TCE impact.”  

This opinion letter also indicated that:  

“Groundwater characterization has not been completed for the area around the former 
heating oil UST [Area 2] located by the shipping and receiving dock.”  

Groundwater characterization in Area 2 was later completed in 2011 by ECI.  

Because of the opinions given by Ecology in their 2010 “Opinion Letter”, and the completion of the 
groundwater characterization in 2011 by ECI, Area 1 and Area 2 were not investigated during this 
groundwater monitoring event. The history presented in this section therefore omits information regarding 
Area 1 and Area 2 and focuses on presenting historical environmental investigations pertaining to Area 3.  

2.1 Adapt Engineering, Inc, November 1999, Preliminary Phase II Environmental Site Assessment 

In 1999, ADAPT conducted a Preliminary Phase II Environmental Site Assessment (ESA) to evaluate possible 
impacts from recognized environmental conditions identified in a Phase I ESA dated August 20, 1999.  The 
Phase I ESA had identified five potential recognized environmental conditions that included: 

 A former (heating oil) underground storage tank (Area 2),  
 An area where a former fuel oil tank was located (Area 3),  
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 A paint storage building (Area 1),  
 Iron and foundry waste fill area, and  
 A storm water discharge pipe.  

The Preliminary Phase II assessed the soil, and groundwater, conditions beneath the Site to provide data for 
evaluation of possible contaminants associated with the identified recognized environmental conditions.   
 
The Preliminary Phase II ESA consisted of advancing 16 Geoprobe® borings to depths of between 8 and 22 
feet within the areas of concern and the collection of soil and groundwater samples. Three of the boring 
were advanced in Area 3, the subject area of this report. The field and analytical data collected suggested 
that there was petroleum hydrocarbon impact in soil and groundwater above MTCA Method A Cleanup 
Levels (Figure 5, Appendix A; Table 5, Appendix B).  
 
Adapt detailed the history and investigation of Area 3 in their Preliminary Phase II ESA report,  

“The 1960 Sanborn Map, reviewed by ADAPT, depicts suspect fuel oil tanks located 
adjacent to the steel shop on the east edge of the site. According to Acrowood personnel, 
the tanks were removed prior to the 1970s when Acrowood purchased the site. Additional 
information was not available regarding the nature of these suspected tanks. Based on the 
location and current limited access to the area, it is likely that the fuel oil tanks were above 
ground tanks.  

Analytical results from borings placed in and around the suspected fuel oil tanks area 
indicated that there had been a release of petroleum hydrocarbons. One boring (P1) placed 
within the estimated footprint of the fuel tanks, exhibited heavy staining and residual free 
product adhering to the soil particles from approximately 5 to 15 feet below ground 
surface. Analytical results from a soil sample at 16 feet below ground surface exhibited 
concentrations of diesel and heavy oil at 10,000 and 4,010 ppm, respectively.  

Two additional borings (P3 and P2) were placed approximately 12 and 20 feet radial from 
P1, respectively, to the west and south, to delineate the lateral migration of the petroleum 
hydrocarbon. Diesel and heavy oil hydrocarbons were exhibited in P3, at 134 ppm for diesel 
and 210 for heavy oil, but not in P2. Analytical results appeared to limit the lateral extent 
of the release to an area within approximately 10 to 12 feet of P1. Vertical soil sampling 
results appeared to delineate the vertical extent to between approximately 4.5 feet and 
20 feet below ground surface.” 

2.2 Adapt Engineering, Inc, May 2000 - Supplemental Phase II Environmental Site Assessment 

Based on the results of the Preliminary Phase II ESA, a Supplemental Phase II was performed by Adapt to 
further delineate the extent of soil and groundwater impacts in Areas 1, 2, and 3 .  
 
Adapt states that four additional borings (P2, P3, HA1 and HA2) were placed south, west, east and northeast 
of boring P1 in Area 3 at a radial distance of approximately 20, 12, 10 and 15 feet from P1, respectively. 
However, results reported by Adapt in the Supplemental Phase I ESA indicated that samples from boring 
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locations P20, HA1, and HA2 were collected in April 2000 and that samples from locations P2 and P3 were 
collected in November 1999. The analytical results of samples from the borings revealed concentrations of 
ORO and DRO  below the MTCA Method A Cleanup level of 2,000mg/kg for soils.  
 
Adapt concluded that analytical results from soil and groundwater samples appeared to indicate that the 
area of petroleum hydrocarbon impact was localized to an area approximately 10 to 15 feet radial from P1 
and P20 to the east, west and south. Adapt noted that the vertical extent of the release appears to be 
located from approximately 8 to 15 feet bgs. Due to the presence of the steel shop building, the northern 
lateral extent was not delineated. Adapt also noted that it was possible there may be residual localized 
petroleum hydrocarbons beneath the steel shop structure (Figure 5 & Figure 6, Appendix A; Tables 4 & 5, 
Appendix B). 

2.3 Adapt Engineering, Inc, August 2000 through August 2001 - Groundwater Monitoring Well 
Installation and Groundwater Quality Monitoring Reports  

In August 2000, Adapt oversaw the installation of three groundwater-monitoring wells in the former fuel 
tank area (Area 3) adjacent to the south wall of the fabrication shop. A “Groundwater Monitoring Well 
Installation Report” dated August 29, 2000 was prepared detailing the installation of the three monitoring 
wells and the results of the first quarterly groundwater quality sampling.  
 
At the time of well installation, groundwater was estimated to be flowing to the east towards the Snohomish 
River. An upgradient well was placed approximately 30 feet west of the Geoprobe® borings that were 
located in the former fuel tank area during the Phase II ESAs and two downgradient wells were placed 
approximately ten feet east of a retaining wall on the fire lane easement. 
 
The three groundwater-monitoring wells were sampled using low-flow purge and sample methods to 
minimize interferences caused by particulate material. Based on results from the initial (1st Quarter) 
sampling event, groundwater was observed to be flowing east-southeast. Analytical results indicated that 
ORO observed in the Geoprobe® and hand auger borings were not detected above the standard laboratory 
detection limits in the groundwater of the three wells. 
 
Adapt conducted three additional quarterly sampling events in the groundwater-monitoring wells installed 
in the vicinity of the former fuel tanks. Based on the results of the additional quarterly sampling, DRO, ORO, 
and PAHs, were not detected above the standard laboratory detection limits in the upgradient or 
downgradient wells (Figure 6, Appendix A; Table 6, Appendix B). 

2.4 Adapt Engineering, Inc, January 2002 – Acrowood Closure Report 

In January 2002, Adapt prepared a closure report for Acrowood which detailed the previous environmental 
activities on the Property and recommended that the report be submitted to Ecology to obtain a “No Further 
Action” (NFA) determination. Based on the information summarized below, ADAPT believed the Subject 
Property qualified for an NFA. Adapt also noted that restrictive covenants as dictated by Ecology may be an 
appropriate condition for the NFA. Adapt made the following arguments for closure in Area 3: 
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 According to empirical data collected from four quarterly sampling events, in the area of 
the former fuel oil tanks, the groundwater migrating off-site meets MTCA Method A 
Cleanup Levels for TPH [total petroleum hydrocarbons] and PAHs. Based on these results, 
it appears site groundwater conditions meet requirements for site closure. 

 Using the Johnson and Ettinger vapor intrusion model it appears that residual PAHs 
concentrations in on-site soil and groundwater do not pose an unacceptable risk to 
workers in the existing or proposed future site structures. 

 Using Ecology’s Worksheet for Calculating Soil Cleanup Levels for Unrestricted & Industrial 
Land Use for individual chemicals the current observed concentration of… TPH in soil meets 
current MTCA Method B cleanup levels and is protective of groundwater. 

 Based on a review of records at the Washington Department of Ecology, it appears the 
closest possible sensitive receptor is the Snohomish River, located approximately 1/2 mile 
to the east of the site. Based on the attenuation observed on site, the likelihood that this 
receptor could be affected by the subject property appears to be low. No wetlands or 
drinking water wells were reported within approximately one mile of the subject property. 
The City of Everett provides water to the subject property and surrounding area. The water 
is obtained from surface sources collected approximately 10 to 20 miles east. It is unlikely 
the shallow aquifer below the site would be developed for beneficial uses. 

 The site as well as adjacent and downgradient properties are currently used and zoned for 
industrial purposes. It is unlikely the site or downgradient properties would be used for 
residential purposes in the foreseeable future, further mitigating concern about residual 
TPH and PAHs. 

 Proposed restrictive covenants would likely include requirement to excavate any heavy oil 
impacted soil during future redevelopment of the site, restriction on use of groundwater 
from the site, and deed restrictions. 

2.5 Adapt Engineering, Inc., February 2009 – Supplemental Phase II Environmental Site Assessment 

In 2009, a Phase II Environmental Site Assessment (Phase II ESA) was conducted by Adapt Engineering, Inc. 
(Adapt). The purpose of this Phase II ESA was to comply with additional sampling requirements requested 
by Ecology an April 18, 2007 “Opinion Letter”. In June 2007, a total of eight direct push borings were 
advanced on site (three borings within Area 3) as well as four hollow-stem auger borings which were 
completed as 2-inch diameter monitoring wells (one of which was installed in Area 3). Groundwater samples 
were collected from the wells at the Site on August 20, 2007 and January 17, 2008.   
 
Soil samples from borings advanced in Area 3 (P-23 through P-27) did not contain detectible concentrations 
of DRO, ORO, naphthalene, or PAHs except for soil sample P-26:12-14. While this sample contained DRO, 
ORO, and naphthalene below the MTCA Method A Cleanup Level, it contained a concentration of 
benzo(a)pyrene (BaP) at 6.1 ug/L with a total carcinogenic PAH (cPAH) toxic equivalent concentration (TEQ) 
as BaP of 8.2 ug/L, both well above the MTCA Method A Cleanup Level.  
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Groundwater samples collected from Area 3 revealed ORO above the MTCA Method A Cleanup in borings 
P-26 and P-27. DRO and cPAHs above the MTCA Method A Cleanup Level were also reported in P-26 (Figure 
5 & Figure 6, Appendix A; Table 4 & Table 5, Appendix B). 
 
Adapt concluded the following regarding Area 3: 

 That further groundwater monitoring would not be necessary in Area 3 based on four consecutive 
quarters of groundwater monitoring in MW4 which did not indicate that groundwater 
contamination was migrating. 

 Adapt argued that excavation of the residual contamination in Area 3 would likely affect the 
structural integrity of the building due to the sandy nature of soil observed on site. Adapt went on 
to say that the contamination is not anticipated to be migrating and that the retaining wall adjacent 
to the contaminated area may be acting as a barrier to contamination migration.  

2.6 EcoCon Inc., September 2011 – Focused Subsurface Investigation 

On July 21, 2011 ECI advanced a total of six borings (three within Area 3) as part of a Focused Subsurface 
investigation (FSI) on the Subject Property. The purpose of the FSI was to comply with a request from 
Ecology in their 2010 “Further Action Letter” stating that a single downgradient well in Area 3 is insufficient 
to demonstrate groundwater is meeting cleanup standards. The maximum depth of exploration during the 
FSI was approximately 20.5 feet bgs. Groundwater samples were collected from each of the boring locations 
except ECIMW-5,which was completed as a monitoring well with a 1-inch diameter PVC casing and 0.010-
inch factory slotted well screen. 

A total of 9 soil samples and 3 groundwater samples were collected in Area 3 and submitted to ESN 
Northwest Chemistry Laboratory in Olympia, Washington for analysis of DRO and ORO using Ecology 
Method NWTPH-Dx.  One soil sample and one groundwater sample were selected for additional analysis of 
PAHs using EPA Method 8270 based on initial analytical results.   

On August 25, 2011, ECI returned to the Site to develop, monitor, and sample the monitoring wells in Area 
3. Groundwater samples obtained from MW1, MW4, and ECIMW-5 (Referred to as MW5 in this report) 
were submitted to ALS Environmental Laboratory (ALS) in Everett, Washington for analysis of DRO and ORO 
using Ecology Method NWTHP-Dx and PAHs using EPA Method 8270SIM.   

Of the soil samples submitted to the laboratory, only soil sample ECIA3B-2:12 was above the MTCA Method 
A Cleanup Level for the contaminants analyzed, containing concentrations of DRO, ORO, total naphthalenes, 
and cPAHs above the MTCA Method A Cleanup Level.  

Of the groundwater samples collected, one sample (ECIA3B-1GW) was above the MTCA Method A Cleanup 
Level for DRO, but below the MTCA Method A Cleanup Level for total naphthalene and cPAHs. However, 
ECI noted that the laboratory reporting limit for cPAHs for this sample was 0.1 ug/L, which makes it possible 
for the TEQ to be greater than 0.1 ug/L, and thus above the MTCA Method A Cleanup Level. Additionally, 
the analytical results of the groundwater sample (ECIMW5-5) collected from the newly installed MW5 
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revealed that cPAHs were present below the MTCA method A Cleanup Level with a total toxic equivalent 
concentration (TEQ) of 0.046 ug/L (Figure 5 & Figure 6, Appendix A; Tables 4 & 5, Appendix B). 

 

The following conclusions were reported by ECI regarding Area 3:   

 FSI soil and groundwater data combined with previous investigation data were sufficient to 
characterize the extent of soil and groundwater impacts at the Site. 

 Soil in Area 3 was impacted with DRO, ORO, cPAHs, and naphthalenes at concentrations exceeding 
applicable MTCA Method A Soil Cleanup Levels.  Soil impacts in Area 3 are confined to a relatively 
small area and do not appear to extend off-Property. It was estimated that approximately 60 yards 
of impacted soil remain in place in this location and that some of this soil is likely situated beneath 
the building.  Soil impacts did not appear to be present below the groundwater table as previously 
reported.   

 It would not be cost effective to excavate the small amount of impacted soil in Area 3 due to 
excessive costs associated with supporting the building and retaining wall during excavation 
activities.  

 Groundwater in Area 3 is impacted with DRO, ORO, and cPAHs at concentrations exceeding MTCA 
Method A Groundwater Cleanup Levels.  Groundwater impacts in Area 3 are confined to a relatively 
small area and do not appear to extend off-Property.   

 The observed decreases in dissolved-phase concentrations of DRO, ORO, and cPAHs from July 2007 
to July 2011 in the location of borings ECIA3B-2 and P-26 indicated that natural attenuation may be 
effective at remediating the observed groundwater impacts at the Site.   

 The installation of groundwater monitoring well ECIMW-5 (MW5) has satisfied Ecology’s 
requirement to install a monitoring well downgradient and south of the former excavation area in 
Area 3.  

Based on the findings of this FSI, ECI recommended the following:   

 ECI recommended leaving the estimated 60 yards of impacted soil in place and allowing 
groundwater impacts to naturally attenuate.  This would involve requesting a “No Further Action” 
(NFA) determination from Ecology with an Environmental Covenant. ECI noted that Ecology would 
likely require the installation of additional groundwater monitoring wells in the impacted area and 
upgradient along with continued groundwater monitoring to achieve this goal.    

 Ecology had indicated in previous opinion letters that a Feasibility Study (FS), including a 
disproportionate cost analysis (DCA) would be needed to support the selected cleanup action of 
leaving contaminated soil in place and implementing institutional controls.  Ecology had also 
indicated that a Terrestrial Ecological Evaluation (TEE) needed to be completed for the Site.  

 ECI also recommended scheduling a meeting with the Project Manager once he had had the 
opportunity to review the FSI report.  The intent of the meeting would be to determine that the 
next actions taken at the Site were appropriate and cost effective.  
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3.0 GROUNDWATER MONITORING PROGRAM 

The groundwater monitoring program discussed in this report was initiated at the Site beginning the fourth 
quarter of 2019 and includes: 

 Installation of four additional groundwater-monitoring wells;  

 Sampling the wells on a quarterly basis for four consecutive quarters; and 

 Describes contaminants of concern along with their respective MTCA Method A Clean Up Levels 
(CULs). 

3.1 Regulatory Compliance 

Regulatory compliance for this project is based on the Washington Administrative Code (WAC) 173-340 – 
Model Toxic Control Act (MTCA) - RCW Chapter 70.105D, implemented by the Washington State 
Department of Ecology (Ecology). Pursuant to Chapter 70.105D RCW, Ecology has established procedures 
for developing cleanup levels and requirements for cleanup actions. The rules establishing these levels and 
requirements were developed by Ecology in consultation with a Science Advisory Board (established under 
the Act) and with representatives from local government, citizen, environmental, and business groups. The 
rules were first published in February 1991, with amendments in January 1996, February 2001, and October 
2007. 

3.2 Contaminants of Concern (COCs) and Cleanup Levels 

Based upon the results of previous investigations, the COCs and respective MTCA Method A Cleanup 
Levels for the Site are presented below: 
 
Table 1: Contaminants of Concern 

Contaminant 
Analytical 
Method 

Soil MTCA Method A 
CULs (mg/kg) 

Groundwater MTCA Method 
A CULs (µg/L) 

Primary Contaminants of Concern - Petroleum Hydrocarbons 
Diesel-range Organics (DRO) NWTPH-Dx 2000 500 

Oil-range Organics (ORO) NWTPH-Dx 2000 500 
Secondary Contaminants of Concern - Carcinogenic Polycyclic Aromatic Hydrocarbons (cPAHs) 

Benzo (a) anthracene EPA 8270 -- -- 
Chrysene EPA 8270 -- -- 

Benzo (b) fluoranthene EPA 8270 -- -- 
Benzo (k) fluoranthene EPA 8270 -- -- 

Benzo (a) pyrene* EPA 8270 0.1 0.1 
dibenzo(a,h)anthracene EPA 8270 -- -- 
Indeno (1,2,3-cd) pyrene EPA 8270 -- -- 

MTCA = Model Toxics Control Act  
*The MTCA Method A Cleanup Level for cPAHs is based on a total toxic equivalent concentration (TEQ) calculation which compares the toxicity of 
individual cPAH compounds and presents them as a number equivalent to benzo(a)pyrene.   
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3.2.1 cPAH Soil and Groundwater Cleanup Levels 

Carcinogenic PAHs (cPAHs) analyzed in soil and groundwater during the well installation and groundwater 
sampling included benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 
chrysene, dibenzo(a,h)anthracene and ideno(1,2,3-cd)pyrene.  When establishing compliance with cleanup 
levels under MTCA, the mixture of these compounds is considered a single hazardous substance. The toxicity 
equivalency factor (TEF) methodology was developed by the U.S. Environmental Protection Agency (EPA) to 
evaluate the toxicity and assess the risks of a mixture of structurally related chemicals with a common 
mechanism of action. To evaluate the human health toxicity of a cPAH mixture, the chemical concentrations 
of the cPAHs in the mixture are converted to an equivalent concentration of benzo(a)pyrene. This 
calculation is expressed mathematically, below. For notation purposes, the result is referred here as the 
“total toxic equivalent concentration” or “cPAH TEQ.” 
 

Total TEQ = ∑(Cn * TEFn) 
 
Where: 
Total TEQ = Total Toxic Equivalent Concentration of a cPAH mixture 
Cn = Concentration of the individual cPAH in the mixture 
TEFn = Toxicity equivalency factor for the individual cPAH in the mixture 

3.3 Monitoring Well Installation 

On March 7, 2019 ECI oversaw the installation of three groundwater monitoring wells on the Subject 
Property (Figure 4, Appendix A). A fourth monitoring well was installed on April 4, 2019. The wells were 
drilled using a push-probe operated by a Washington State licensed driller. The borings for the wells were 
drilled until groundwater was encountered and then a minimum of five feet past the soil-water interface. 
The wells were constructed pursuant to the Washington State Resource Protection Well Regulations 
(Chapter 173-160 WAC) with ten feet of 1-inch diameter slotted PVC well screen starting at the base of the 
boring.  The boring logs and well construction details are presented in Appendix B. 
 
After installation, to assure that representative samples of the groundwater could be obtained, each well 
was developed to remove the effects that drilling may have had on the soils adjacent to the boing and to 
clean the sand-pack of silt that may have been introduced during well construction. This was accomplished 
by surging the well and pumping the water from the well until the water was clear or as clear as reasonably 
possible.   
 
The following wells were installed on the Subject Property: 

 MW6 was installed northeast of the known impacted area in the anticipated cross and 
downgradient direction.  

 MW7 was installed southeast of the known impacted area in the anticipated downgradient 
direction.   
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 MW8 was installed directly through the known impacted soil area. This well was the most likely to 
have groundwater impacted by the COCs.  

 MW9 was installed inside of the building adjacent to the known impacted area in the anticipated 
upgradient position. 

3.3.1 Soil Sampling 

During drilling of the borings for the monitoring wells, undisturbed soil samples were collected directly from 
the Macro-core® liner of the drilling rod. The samples collected at the capillary fringe in each boring were 
submitted to the laboratory for analysis.  
 
The analytical results of the samples collected are detailed in Table 2 below: 
 
Table 2: Well Installation Soil Sample Results 

Sample ID 
Sample 
Depth 

(ft) 

Date 
Sampled 

Total Petroleum 
Hydrocarbons 

(mg/kg) 

Polycyclic Aromatic Hydrocarbons (PAHs) (EPA 8270 SIM) 
(mg/kg) 

Diesel   
(mg/kg)2 

Heavy Oil   
(mg/kg)2 

Naphthalene 
2-Methyl 

Naphthalene 
1-Methyl 

Naphthalene 

cPAHs 
TEQ1 as 

Benzo (a) 
Pyrene 

MW6-6 6 11/12/2019 <25 <50 <0.02 <0.02 <0.02 <0.02 

MW7-5 5 11/12/2019 80 210 <0.02 <0.02 <0.02 0.06149 

MW8-5 5 11/12/2019 27 120 -- -- -- -- 

MW8-15 15 11/12/2019 11,000 5,700 18 130 90 4.396 

MW8-19 19 11/12/2019 <25 <50 -- -- -- -- 

MW9-11 11 11/12/2019 <25 <50 <0.02 <0.02 <0.02 0.06463 

Laboratory Reporting Limit 25 50 0.020 0.020 0.020 -- 

Ecology MTCA Method A Cleanup 
Levels 

2,000 2,000 5 5 5 0.1 

Notes: 
1TEQ refers to total toxic equivalent concentration (TEQ) of cPAHs as benzo(a)pyrene. Full PAH results for soil are displayed in Table 4, Appendix B. 
MTCA = Model Toxics Control Act 
Mg/kg = milligram per kilogram 
< indicated that the result is below the laboratory PQL 
-- indicates that sample was not analyzed for this constituent 
Bold indicates a detected concentration that is below Ecology MTCA Method A Cleanup Levels 
Bold and Shaded indicates the detected concentration exceeds Ecology MTCA Method A or B Cleanup Levels 

 
The analytical results revealed that monitoring well MW8 had been placed within the impacted area as 
intended. Analytical results of sample MW8-15 revealed DRO, ORO, Naphthalene, and the TEQ for cPAHs as 
benzo(a)pyrene were each above their respective MTCA Method A Cleanup Levels in soil. Two additional 
soil samples were collected and analyzed for DRO and ORO from boring MW8 in order to delineate the 
vertical extent of contamination. The results of the analysis of samples MW8-5 and MW8-19 indicated that 
DRO and ORO impact to soils is limited to between 5 and 19 feet bgs in the vicinity of MW8.  
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The analytical results for the soil sample collected from monitoring well MW6 were below laboratory 
reporting limits for each of the COCs analyzed, which are below their respective MTCA Method A Cleanup 
Levels.  
 
Analytical results of the soil samples collected from monitoring wells MW7 and MW9 reported cPAHs above 
the reporting limit, with a calculated cPAH TEQ below the MTCA Method A Cleanup Level. Analytical results 
of soil from monitoring well MW7 revealed DRO, ORO above the reporting limit, but below the MTCA 
Method A Cleanup Level for DRO and ORO. For detailed analytical results including individual cPAH values, 
refer to Table 4, Appendix B.  
 
Additional DRO and ORO analysis was requested for samples collected from MW8 at 5 feet and 19 feet bgs 
to further delineate the vertical extent of petroleum impact to soil. Analytical results revealed DRO and ORO 
present below the MTCA Method A Cleanup Level in sample MW8-5, and below the laboratory reporting 
limit for DRO and ORO in sample MW8-19. Detailed soil analytical results are presented in Table 4, Appendix 
B. 

3.4 Groundwater Sampling Activities 

Groundwater samples were collected from each of the seven monitoring wells (MW1, and MW4 through 
MW9) on November 13 and November 14, 2019 in accordance with American Society of Testing and 
Materials (ASTM) Guideline D6771-02 “Standard Practice for Low-Flow Purging and Sampling for Wells and 
Devices Used for Ground-Water Quality Investigations”. Monitoring wells MW2 and MW3 had previously 
been destroyed and decommissioned in 2007.  
 
ECI field staff followed the procedures described below when collecting groundwater samples: 

 The cap from each monitoring well at the Site was removed and the groundwater level was allowed to 
equilibrate to atmospheric pressure for a minimum of 20 minutes.  

 The depth to groundwater in each monitoring well at the Site was measured relative to the top of the 
well casing using an electronic water-level meter. 

 Each monitoring well that was sampled was then purged at a low-flow rate (100 to 300 milliliters per 
minute) using a peristaltic pump and dedicated polyethylene tubing. Temperature, pH, dissolved oxygen 
(DO), oxygen reduction potential (ORP) and specific conductivity were monitored during purging using 
a water quality meter and a flow-through cell to determine when these parameters stabilized. 

Samples were collected in new laboratory-provided analyte-specific sample containers and assigned a 
unique sample ID. The samples were placed in a climate-controlled container and maintained at or below 
4° Celsius until they were delivered to the laboratory ALS Environmental under industry standard chain of 
custody protocol. 
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3.5 Groundwater Monitoring Results 

3.5.1 Analytical Results 

Seven groundwater samples were submitted to ALS Environmental, of Everett, Washington and analyzed 
for site-specific COCs. Analytical methods were consistent with those presented in Section 3.2.  
 
The analytical results for groundwater samples collected from MW4 and MW6 were below their respective 
laboratory reporting limits, which are below their respective MTCA Method A Cleanup Levels for the 
identified COCs. Analytical results for groundwater samples in MW1, MW7, and MW9 were above their 
respective laboratory reporting limits for DRO, ORO, and total naphthalene, but below the MTCA Method A 
Cleanup Level.  
 
Analytical results for groundwater samples collected from MW5 and MW8 indicated that groundwater was 
impacted above the MTCA Method A Cleanup Level for the cPAH TEQ in each of these areas. Analytical 
results for DRO and ORO were above the MTCA Method A Cleanup Level in the groundwater sample 
collected from monitoring well MW8.  A summary of the laboratory analytical results is provided in Table 3 
below. The laboratory data sheets are presented in Appendix C. 
 
Table 3: Groundwater Sample Analytical Results 

Sample 
Number 

Date 
Sampled 

Depth to 
Water  

Total Petroleum Hydrocarbons 
(NWTPH-Dx) (µg/l) 

Polycyclic Aromatic Hydrocarbons 
(EPA 8270 SIM) (µg/l) 

Diesel 
(DRO) 

Heavy Oil 
(ORO) 

Total 
Naphthalene 

cPAHs TEQ1 as 
Benzo (a) Pyrene 

MW1 11/13/19 12.76 150 <250 <0.040 <0.040 

MW4 11/13/19 4.70 <130 <250 <0.040 <0.040 

MW5 11/13/19 13.41 <130 <250 <0.040 0.2405 

MW6 11/13/19 4.21 <130 <250 <0.040 <0.040 

MW7 11/13/19 4.58 320 400 <0.040 <0.040 

MW8 11/14/19 13.39 16000 4000 174 0.1111 

MW9 11/13/19 11.18 200 <250 0.37 <0.040 

Laboratory Reporting Limit 130 250 0.040 0.04 

Ecology MTCA Method A Cleanup Levels 500 500 160 0.1 

Notes: 
1TEQ refers to total toxic equivalent concentration of cPAHs as benzo(a)pyrene. Full individual PAH results for groundwater are displayed in Table 
6, Appendix B. 
MTCA = Model Toxics Control Act 
µg/l = milligram per kilogram 
< indicated that the result is below the laboratory PQL 
Bold indicates a detected concentration that is below Ecology MTCA Method A Cleanup Levels 
Bold and Shaded indicates the detected concentration exceeds Ecology MTCA Method A or B Cleanup Levels 
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3.5.2 Site Groundwater Characteristics 

The groundwater observed within the monitoring wells did not exhibit any strange odors or colors, however 
the water from monitoring well MW8 did exhibit some sheen on the surface of the purge water and sample. 
Monitoring wells MW4, MW6, and MW7 each exhibited either high pH values or malfunction of the pH 
probe (which is assumed to be the result of high pH). Each of these wells are located on the downgradient 
side of a partially buried concrete retaining wall within the fire lane. This concrete retaining wall may be the 
source of at least part of the elevated pH levels.   
 
According to previous reports, the groundwater flow direction is to the east-southeast. Groundwater was 
encountered between 11.18 and 13.41 feet bgs in wells located on the level ground outside of the steel 
shop, and between 4.21 and 4.7 feet bgs in wells located in the fire lane beyond the retaining wall along the 
east of the steel shop. The elevation difference between the fire lane and the front of the steel shop is 
approximately 10 feet.  
 
Groundwater levels for monitoring wells MW1 through MW9 were measured during the sampling of each 
well. A survey of the recently installed monitoring wells has not been conducted as of the date of this report. 
However, groundwater flow direction is expected to follow the general topography of the site to the east 
and southeast toward the Snohomish River as reported in previous groundwater monitoring reports. 
Detailed groundwater monitoring well results are presented in Table 6, Appendix B. 
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4.0 CONCLUSION & RECOMMENDATIONS 

4.1 Conclusions 

 

 

 

 

 

  

completed before Ecology can be petitioned for a “No Further Action” determination.
show that the contamination is not migrating, and four consecutive quarters of groundwater monitoring 
delineation, the source of the soil and groundwater contamination in Area 3 will need to be remediated, or 
ECI recommends that the groundwater impact of cPAHs in the vicinity of MW5 be fully delineated. Following 

4.2 Recommendations

sample  collected from MW5 (Table 6, Appendix B).
MTCA  Method  A  Cleanup  Levels  for  benzo(a)pyrene  and  total  TEQ for cPAHs  in  the  groundwater  
MTCA  Method  A  Cleanup  Levels  in  the  groundwater  sample  collected  from  MW8,  and  cPAHs  above the 
The analytical results revealed concentrations of DRO, ORO, naphthalene, and cPAHs above their respective 

quality and potential mobility of contaminants in Area 3.
groundwater  monitoring  wells  installed  the  Site.  The  samples  were  collected  to  evaluate  groundwater 
On  November  13  and  November  14,  2019,  groundwater  samples  were  collected  from  the  seven 

Cleanup Level in the vicinity of MW8 is between 5 and 19 feet bgs.
and MW8-19 indicated that the vertical extent of DRO and ORO contamination above the MTCA Method A 
A Cleanup Level in monitoring well MW8 at a depth of 15 feet bgs. Additional analysis of samples MW8-5 
soil sample MW8-15 indicated DRO, ORO, naphthalene, and cPAH concentrations above the MTCA Method 
concentrations below the MTCA Method A Cleanup Level in monitoring well MW9. Analytical results of the 
concentrations  below  the  MTCA  Method  A  Cleanup  Levels  in  monitoring  well  MW7  and  cPAH 
Analytical  results  of  soil  samples  collected  during  the  well  installation  indicated  DRO,  ORO,  and  cPAH 

Action” determination with an Environmental Covenant to be prepared for the Subject Property.
groundwater over four consecutive quarters before petitioning the Department of Ecology for a “No Further 
Subject  Property  (MW6  through  MW9).   These  wells  were  installed  with  the  intent  of  monitoring  the 
On November 12, 2019, ECI oversaw the installation of four additional groundwater monitoring wells on the 
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5.0 REPORT LIMITATIONS AND GUIDELINES FOR USE 

Some clients, design professionals and contractors may not recognize that the geoscience practices 
(geotechnical engineering, geology, and environmental science) are far less exact than other engineering 
and natural science disciplines. This lack of understanding can create unrealistic expectations that could 
lead to disappointments, claims and disputes. EcoCon Inc. includes these explanatory “limitations” 
provisions in our reports to help reduce such risks. Please confer with EcoCon if you are unclear how these 
“Report Limitations and Guidelines for Use” apply to your project or Site. 

5.1 Use of this Report by Others 

Our report was prepared for the exclusive use of Acrowood Corporation (Client) and / or their designated 
parties. This report may be provided to regulatory agencies for review if requested or required. No other 
party may rely on the product of our services unless we agree in advance to such reliance in writing. This is 
to provide our firm with reasonable protection against open-ended liability claims by third parties with 
whom there would otherwise be no contractual limits to their actions.  Within the limitations of scope, 
schedule and budget, our services have been executed in accordance with our Agreement with the Client 
and generally accepted environmental practices in this area at the time this report was prepared. 
 
This report has been prepared for subsurface investigation activities at the Subject Property. ECI considered 
a number of unique, project-specific factors when establishing the scope of services for this project and 
report. No one except our Client should rely on this environmental report without first conferring with ECI. 
This report should not be applied for any purpose or project except the one originally contemplated. 
 
Unless ECI specifically indicates otherwise, do not rely on this report if it was: 

 Not prepared for you, 

 Not prepared for your project, 

 Not prepared for the specific site explored, or 

 Completed before important site changes were made. 
 
If important changes are made after the date of this report, ECI should be given the opportunity to review 
our interpretations and recommendations and provide written modifications or confirmation, as 
appropriate. 

5.2 Uncertainty May Remain after Completion of Site Investigation and Remedial Activities 

The investigation and remediation activities completed in a portion of a site cannot wholly eliminate 
uncertainty regarding the potential for contamination in connection with the entire property. Our 
interpretation of subsurface conditions in this study is based on field observations and chemical analytical 
data from the locations sampled. It is always possible that contamination exists in areas that were not 
explored, sampled, or analyzed. 
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5.3 Subsurface Conditions Can Change 

This environmental report is based on conditions that existed at the time the study was performed. The 
findings and conclusions of this report may be affected by the passage of time, by manmade events such as 
construction on or adjacent to the Site, by new releases of hazardous substances, or by natural events such 
as floods, earthquakes, slope instability or groundwater fluctuations. Always contact EcoCon before 
applying this report to determine if it is still applicable. 

5.4 Soil and Groundwater End Use 

The cleanup levels referenced in this report are Site- and situation-specific and could change with time due 
to regulatory or Site changes. The cleanup levels may not be applicable for other sites or for other on-site 
uses of the affected media (soil and/or groundwater).  
 
Note that hazardous substances may be present in some of the Site soil and/or groundwater at detectable 
concentrations that are less than the referenced cleanup levels. Because these cleanup levels can change, 
ECI should be contacted to evaluate the potential for associated environmental liabilities prior to the export 
of soil or groundwater from the Subject Site or reuse of the affected media on the Site. We cannot be 
responsible for potential environmental liability arising out of the transfer of soil and/or groundwater from 
the Subject Site to another location or its reuse on the Site in instances that we were not aware of or could 
not control. 

5.5 Most Environmental Findings Are Professional Opinions 

Our interpretations of subsurface conditions are based on field observations and chemical analytical data 
from the locations sampled at the Site. Site exploration identifies subsurface conditions only at those points 
where subsurface tests are conducted or samples are taken. EcoCon Inc. reviewed field and laboratory data 
and then applied our professional judgment to render an opinion about subsurface conditions throughout 
the Site.  Actual subsurface conditions may differ – sometimes significantly – from those indicated in this 
report. Our report, conclusions and interpretations should not be construed as a warranty of the subsurface 
conditions. 
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cPAHs TEQ 
as Benzo (a) 
Pyrene

11/3/199916P1S4 4,01010,000 --- 11.8 11.32.866.9428.27.866.271.21 4.62 0.7057.01 <ND 1.53 <ND<ND 0.745 2.133

11/3/199922P1S6 --- ------------------<ND<ND

11/3/199912P2S3 --- ------------------<ND<ND

11/3/199912P3S3 210134 --- ------------------

4/17/20009-12P20-12 ----- 16 112.17.133127.9ND 5.1 8 <2<2 1.4 <2<ND<ND 1.99

4/17/200012-16P20-16 --- ------------------<ND<ND

4/17/20003-4HA1-4 50075 --- ------------------

4/17/20004-5HA2-5 --- ------------------<ND<ND

7/23/200712-14P-23 --- ------------------<100<50

7/23/200712-14P-24 --- -----------------<100<50

7/24/20074-6P-25 --- ------------------<100<50

7/24/200712-14P-26 580440 --- 1.9 <0.5 4.31.71.65.821.9 3.1 5 1.95.26.12.97 6.2 8.16

7/24/200712-14P-27 --- ------------------<250<50

7/21/20114ECIA3B-1:4 ---------------------<100<50

7/21/201112ECIA3B-1:12 ---------------------<100<50

7/21/20118ECIA3B-2:8 ---------------------<100<50

7/21/201112ECIA3B-2:12 1545896142,60031,000 0.610.3NDND7.3292.4111.5 <ND 0.91 <ND<ND<ND 0.61 0.13

7/21/201116ECIA3B-2:16 ---------------------<100<50

7/21/201117ECIA3B-2:17 250 ---------------------<100

7/21/201120ECIA3B-2:20 ---------------------<100<50

7/21/201112ECIA3B-3:12 <50 200 ---------------------

7/21/201116ECIA3B-3:16 ---------------------<100<50

11/12/20196MW6-6 <25 <50 <0.02 <0.02 <0.02 <0.02 -- -- -- -- -- -- -- <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 -- <0.02

11/12/20195MW7-5 80 210 <0.02 <0.02 <0.02 <0.02 -- -- -- -- -- -- -- 0.036 0.059 0.064 <0.02 0.039 0.097 0.022 -- 0.06149

11/12/20195MW8-5 27 120 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/12/201915MW8-15 11,000 5,700 18 130 90 238 -- -- -- -- -- -- -- 6.4 11 2.6 0.86 3.1 1.2 0.8 -- 4.396

11/12/201919MW8-19 <25 <50 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/12/201911MW9-11 <25 <50 <0.02 <0.02 <0.02 <0.02 -- -- -- -- -- -- -- 0.041 0.063 0.096 0.03 0.043 0.043 <0.020 -- 0.06463

25 50 0.020 0.020 0.020 -- 0.020 0.020 0.020 0.020 0.020 0.020 0.020 0.020 --

2,000 2,000 5 5 5 5 NE NE NE NE NE NE NE 1.0 10 1.0 1.0 0.1 1.0 1.0 NE 0.1
Notes:
mg/kg = Milligrams per kilogram
MTCA = Model Toxics Control Act
-- = not analyzed for this constituent
< = not detected above laboratory detection limits
NE = Ecology has not designated a MTCA Method A cleanup level for this constituent
Bold indicates a detected concentration that is below Ecology MTCA Method A Cleanup Levels
Bold and Shaded indicates the detected concentration exceeds Ecology MTCA Method A or B Cleanup Levels

Total Petroleum Hydrocarbons 
(NWTPH-DX) (mg/kg)

Semivolatile Organic Compounds (EPA 8270 SIM) (mg/kg)

Adapt Engineering Historical Soil Results

ECI Historical Soil Results

ECI 2019 Well Installation Soil Results

Ecology MTCA Method A Cleanup Levels

Sample ID
Sample 

Depth (ft)
Date Sampled

Laboratory Reporting Limit

4425 S 3rd Avenue, Everett, Washington
Acrowood - Groundwater Monitoring Well Installation & Sampling 

Table 4: Summary of Area 3 Soil Analytical Results
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4/17/00P-20 ---- ------ 0.778.85.6122.78.73617162.160 <0.5 1.6 <0.5<0.5 0.94 2.33
4/17/00HA1-W <ND<ND ----------------------------------------
4/17/00HA2-W <ND<ND ----------------------------------------
7/23/07P23-GW 52 <250 ----------------------------------------
7/24/07P26-GW 3,1007,800 ------ 58 <1 4.41.13.46.22.35.4137.4184.911431617 8.29
7/24/07P27-GW 160 510 ----------------------------------------

7/21/2011ECIA3B-1GW ----------------------------------------<500<250

7/21/2011ECIA3B-2GW 920 <500 0.20.30.13312156 --<0.1<0.1-- 0.1 --<0.1<0.1<0.1<0.1<0.1<0.1 0.01

7/21/2011ECIA3B-3GW <500<250 ----------------------------------------

500 500 160 160 160 160 NE NE NE NE NE NE NE NE NE 0.1 NE NE NE NE NE 0.1

Notes:

Bold indicates the detected concentration is below Ecology MTCA Method A cleanup levels
Red Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level

Polycyclic Aromatic Hydrocarbons (PAHs) (µg/l)

cPAHs TEQ 
as Benzo (a) 

Pyrene

 (µg/l) = micrograms per liter
--  Not analyzed for constituent
<  or ND indicates Not detected above the laboratory reporting limit

Ecology MTCA Method A Cleanup 
Levels

Adapt Engineering Historical Groundwater Results

ECI Historical Groundwater Results

Total Petroleum 
Hydrocarbons (µg/l)

Date SampledSample Number

Page 1 of 1

4425 S 3rd Avenue, Everett, Washington
Acrowood - Groundwater Monitoring Well Installation & Sampling 

Table 5: Summary of Area 3 Groundwater Results
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cPAHs TEQ 
as Benzo (a) 
Pyrene

8/10/00 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

11/15/00 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

2/23/01 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

6/5/01 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

6/20/07 ----------------------------------------<250<50

1/17/08 ----------------------------------------<250<50

3/21/08 ----------------------------------------<250<50

8/7/08 ----------------------------------------<250<50

8/25/11 <0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<0.02<250<130

11/13/19 150 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040<0.040 <0.040 <0.040 <0.040 <0.040----------------<250

8/10/00 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND <ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

11/15/00 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND <ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

2/23/01 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND <ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

6/5/01 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND <ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

8/10/00 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

11/15/00 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

2/23/01 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

6/5/01 <ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<ND<500<250

8/10/00 ----------------------------------------<250<50

11/15/00 ----------------------------------------<250<50

2/23/01 ----------------------------------------<250<50

6/5/01 ----------------------------------------<250<50

11/13/19 -------------- <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040<0.040 <0.040 <0.040 <0.040 <0.040<250<130

8/25/11 <0.02<0.02<0.02<0.02 <0.02<0.02<0.02<0.02<0.02<250<130 0.0280.0320.030.0480.0410.030.0340.036 <0.02 0.036 0.046

11/13/19 <0.040 <0.040 <0.040 <0.040 --------------<250<130 0.130.310.210.16 0.16 0.0540.13 -- 0.2405

MW6 11/13/19 ---------------- <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040<0.040 <0.040 <0.040 <0.040 <0.040<250<130

MW7 11/13/19 400320 ---------------- <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040<0.040 <0.040 <0.040 <0.040 <0.040

MW8 11/14/19 4,00016,000 717132 174 -------------- 0.0680.330.22 <0.040 0.079 --<0.040 <0.040 0.1111

MW9 11/13/19 200 <250 <0.040 0.17 0.2 0.37 -- -- -- -- -- -- -- <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 <0.040 -- <0.040

0.040.020.0400.0400.0400.0400.0400.0400.0400.020.020.020.020.020.020.020.0400.0400.0400.040250130

0.1NENENE0.1NENENENENENENENENENENE160160160160500500

Notes:

Red Bold indicates the detected concentration exceeds Ecology MTCA Method A cleanup level
Bold indicates the detected concentration is below Ecology MTCA Method A cleanup levels
Dates in blue indicate current sampling event

Well reported to be destroyed - was decomissioned by Adapt Engineering

Well reported to be destroyed - was decomissioned by Adapt Engineering

MW2

MW3

Laboratory Reporting Limit

Ecology MTCA Method A Cleanup Levels

 (µg/l) = micrograms per liter
--  Not analyzed for constituent
<  Not detected above the laboratory reporting limit

Semivolatile Organic Compounds (EPA 8270 SIM) (µg/l)

MW4

MW1

MW5

Date SampledSample Number

Total Petroleum Hydrocarbons 
(NWTPH-Dx)  (µg/l)

Page 1 of 1

4425 S 3rd Avenue, Everett, WA

Acrowood - Groundwater Monitoring Well Installation & Sampling 

Table 6: Summary of Area 3 Monitoring Well Analytical Results 
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6 MW6-6 8:45
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Notes: Well Tag ID: BLS 084

Monitoring Well Installation
Boring ID: MW6

Location:
4425 S 3rd Avenue
Everett, WA

Project Number: 0377-08
Acrowood  

Date Start/Finish: 11/12/2019 Drilling Method: Direct Push Unified Soil Classification System

N
O

N
-C

O
H

E
S

IV
E

 S
O

IL
S

WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

Logged By: S. Holt Auger ID/OD:

Contractor: Standard Environmental Probe Sampler: Geoprobe
POORLY-GRADED SAND

SILTY SAND

--
POORLY-GRADED GRAVEL

SILTY GRAVEL

Checked By: D. Polivka Borehole ID/OD: 2"
CLAYEY GRAVEL

WELL-GRADED SAND, FINE TO COARSE SAND

Operator: Russell Hammer Wt./Fall: --
CLAYEY SAND

C
O

H
E

S
IV

E
 S

O
IL

S

SILT

Boring Location: NW of building corner Ground Elevation:

Weather: Rain Boring Depth: 10'
ORGANIC CLAY, ORGANIC SILT

PEAT

CLAY

ORGANIC SILT, ORGANIC CLAY

Coordinates: Water Depth: 6'

6' to 10' Brown SAND with some gravel, wet

SILT OF HIGH PLASTICITY, ELASTIC SILT

CLAY OF HIGH PLASTICITY, FAT CLAY

4' to 5' Medium brown SAND

Medium brown silty SAND, moist

R
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s
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n
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Soil and Rock Description
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ll
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SP

0' to 2.5' Dark brown to black topsoil

2.5' to 4' Reddish brown SAND SP

ATD



Project:

Client:

GW

GP

GM

GC

SW

SP

SM

SC

ML

CL

OL

MH

CH

OH

PT

D
e

p
th

 (
ft

 b
g

s
)

S
a

m
p

le
 N

o
.

T
im

e
 

P
ID

 R
e

ad
in

g

U
n

if
ie

d
 

C
la

s
s

if
ic

a
ti

o
n

0

1

2 Bentonite

3 Sand

4 SP

5 MW7-5 9:30

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Notes: Well Tag ID: BLS 085

Monitoring Well Installation
Boring ID: MW7

Location:
4425 S 3rd Avenue
Everett, WA

Project Number: 0377-08
Acrowood  

Date Start/Finish: 11/12/2019 Drilling Method: Direct Push Unified Soil Classification System
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S

WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

Logged By: S. Holt Auger ID/OD:

Contractor: Standard Environmental Probe Sampler: Geoprobe
POORLY-GRADED SAND

SILTY SAND

--
POORLY-GRADED GRAVEL

SILTY GRAVEL

Checked By: D. Polivka Borehole ID/OD: 2"
CLAYEY GRAVEL

WELL-GRADED SAND, FINE TO COARSE SAND

Operator: Russell Hammer Wt./Fall: --
CLAYEY SAND

C
O

H
E

S
IV

E
 S

O
IL

S

SILT

Boring Location: Ground Elevation:
CLAY

ORGANIC SILT, ORGANIC CLAY

Coordinates: Water Depth: 5'
SILT OF HIGH PLASTICITY, ELASTIC SILT

CLAY OF HIGH PLASTICITY, FAT CLAY

W
e

ll
 

C
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n
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n

 
D
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il

Weather: Cloudy Boring Depth: 10'
ORGANIC CLAY, ORGANIC SILT

PEAT

SP

4' to 5' Reddish brown silty SAND

0' to 4' Dark brown silty SAND with organic matter SP

R
e

m
a

rk
s

: 
O

d
o

r,
 

S
h

e
e

n
, E

tc
Soil and Rock Description

5' to 10' Medium brown silty SAND, grades to sand with 
some gravel, wet

ATD
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5 MW8-5 10:45
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Notes: Well Tag ID: BLS 086

Monitoring Well Installation
Boring ID: MW8

Location:
4425 S 3rd Avenue
Everett, WA

Project Number: 0377-08
Acrowood  

Date Start/Finish: 11/12/2019 Drilling Method: Direct Push Unified Soil Classification System

N
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S

WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

Logged By: S. Holt Auger ID/OD:

Contractor: Standard Environmental Probe Sampler: Geoprobe
POORLY-GRADED SAND

SILTY SAND

--
POORLY-GRADED GRAVEL

SILTY GRAVEL

Checked By: D. Polivka Borehole ID/OD: 2"
CLAYEY GRAVEL

WELL-GRADED SAND, FINE TO COARSE SAND

Operator: Russell Hammer Wt./Fall: --
CLAYEY SAND

C
O

H
E

S
IV

E
 S

O
IL

S

SILT

Boring Location: In former contaminated area Ground Elevation:
CLAY

ORGANIC SILT, ORGANIC CLAY

Coordinates: Water Depth: 12'
SILT OF HIGH PLASTICITY, ELASTIC SILT

CLAY OF HIGH PLASTICITY, FAT CLAY
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s
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Soil and Rock Description
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Weather: Rain Boring Depth: 20'
ORGANIC CLAY, ORGANIC SILT

PEAT

Odor

0' to 10' Black silty sandy FILL: streaks of orange 
and blue at 5'

FILL

Heavy odor, heavy sheen

10' to 15' Black to gray/green silty SAND, with higher 
silt content, sheen on soil

Heavy odor, slight sheen

SP

15' to 20' sandy SILT: heavy sheen and odor on soil, 
green color grades to sand at 19'

ML

Slight odor, no sheen

ATD
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Notes: Well Tag ID: BLS 087

Monitoring Well Installation
Boring ID: MW9

Location:
4425 S 3rd Avenue
Everett, WA

Project Number: 0377-08
Acrowood  

Date Start/Finish: 11/12/2019 Drilling Method: Direct Push Unified Soil Classification System

N
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N
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H
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 S
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S

WELL-GRADED GRAVEL, FINE TO COARSE GRAVEL

Logged By: S. Holt Auger ID/OD:

Contractor: Standard Environmental Probe Sampler: Geoprobe
POORLY-GRADED SAND

SILTY SAND

--
POORLY-GRADED GRAVEL

SILTY GRAVEL

Checked By: D. Polivka Borehole ID/OD: 2"
CLAYEY GRAVEL

WELL-GRADED SAND, FINE TO COARSE SAND

Operator: Russell Hammer Wt./Fall: --
CLAYEY SAND

C
O

H
E

S
IV

E
 S

O
IL

S

SILT

Boring Location: Inside building Ground Elevation:

Weather: Cloudy Boring Depth: 20'
ORGANIC CLAY, ORGANIC SILT

PEAT

CLAY

ORGANIC SILT, ORGANIC CLAY

Coordinates: Water Depth: 12'
SILT OF HIGH PLASTICITY, ELASTIC SILT

CLAY OF HIGH PLASTICITY, FAT CLAY
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Top 3" of concrete

8' to 20' Medium brown to red SAND: wet at 12' SP

0' to 7.5' Medium brown SAND with mottled 
organics: layer of anthracite at 2.5' to 3', layer of 

black organic sand at 7.5' to 8'
SP

ATD



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                            Date:11-13-19 

Project Name:  Acrowood Project No.:  0377-08 Well No.: MW1  

Field Personnel: CZL Static Water Level: 12.76 

Water Level Measurement Method:  E-Tape 

Time Start Purge: 2:40 Time End Purge: 3:00 Time Sampled: 3:02 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

20.07 12.76      

Notes:  

Time 2:40 2:45 2:50 2:55 3:00  

Depth to Water (ft)       

Volume Purged (mL) 0 500 1000 1500 2000  

pH (0.1) 7.71 6.03 5.89 5.88 5.87  

Temperature C. (3%) 15.8 16.50 16.55 16.50 16.50  

Conductivity uS/cm (3%) 198 174 161 159 170  

Turbidity (10%) 0 0 0 0 0  

Dissolved Oxygen (0.3) 3.01 0 47.22 47.22 0  

ORP 178 199 209 215 219  

Color Clear Clear Clear Clear Clear  

Odor/Sheen None None None None None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                                                      

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                                                                                              

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                                                                                              

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW1 2 500mL Amber None 
DRO/ORO 
PAH Clear 

      

      

Total Discharge (gal): 0.5gal Disposal Method: Drum              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                            Date:11-13-19 

Project Name:  Acrowood Project No.:0377-08   Well No.: MW4  

Field Personnel: CZL Static Water Level: 4.70 

Water Level Measurement Method:  E-Tape 

Time Start Purge: 11:20 Time End Purge: 11:40  Time Sampled: 11:42 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

9.19 4.70      

Notes:  

Time 11:20 11:25 11:30 11:35 11:40  

Depth to Water (ft)       

Volume Purged (mL) 0 500 1000 1500 2000  

pH (0.1) 6.76 -- -- -- --  

Temperature C. (3%) 14.23 14.10 14.00 14.00 14.00  

Conductivity uS/cm (3%) 177 188 077 194 164  

Turbidity (10%) 0 0 0 0 0  

Dissolved Oxygen (0.3) 14.13 49.59 49.60 49.70 49.70  

ORP 50 -580 -549 -568 -534  

Color Cloudy Cloudy Clear Clear Clear  

Odor/Sheen None None None None None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW4 2 500 mL Amber None 
DRO/ORO 
PAH Clear  

      

      

Total Discharge (gal):  Disposal Method: Drum              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                            Date:11-13-19 

Project Name:  Acrowood Project No.:  0377-08 Well No.: MW5 

Field Personnel: CZL Static Water Level: 13.41 

Water Level Measurement Method:  E-Tape 

Time Start Purge: 3:45 Time End Purge: 4:05 Time Sampled: 4:07 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

19.83 13.41      

Notes:  

Time 3:45 3:50 3:55 4:00 4:05  

Depth to Water (ft)       

Volume Purged (mL) 0 500 1000 1500 2000  

pH (0.1) 5.96 5.83 5.81 5.91 7..43  

Temperature C. (3%) 15.17 15.80 15.70 15.60 15.50  

Conductivity uS/cm (3%) 185 183 186 186 184  

Turbidity (10%) 0 0 0 0 0  

Dissolved Oxygen (0.3) 48.08 2.29 47.88 48.08 48.18  

ORP 45 90 119 133 62  

Color Cloudy  Clear Clear Clear Clear  

Odor/Sheen None None None None None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW5 2 500 mL Amber None 
DRO/ORO 
PAH Clear 

      

      

Total Discharge (gal): 0.5 gal Disposal Method:              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                             Date:11-13-19 

Project Name:  Acrowood Project No.:  0377-08 Well No.: MW6  

Field Personnel: CZL Static Water Level: 4.21 

Water Level Measurement Method:  E-Tape 

Time Start Purge: 10:00 Time End Purge: 10:20 Time Sampled: 10:22 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

10.41 4.21      

Notes:  

Time 10:00 10:05 10:10 10:15 10:20  

Depth to Water (ft)       

Volume Purged (mL) 0 500 1000 150 2000  

pH (0.1) 8.16 12 -- -- --  

Temperature C. (3%) 16.38 14.20 14.20 14.20 14.20  

Conductivity uS/cm (3%) 155 141 140 137 138  

Turbidity (10%) 0 0 0 0 0  

Dissolved Oxygen (0.3) 1.60 0 0 0 0  

ORP 74 -239 -502 -694 -797  

Color Cloudy Cloudy Cloudy Cloudy Clear  

Odor/Sheen None None None None None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW6 2 500 mL Amber None 
DOR/ORO 
PAH Clear 

      

      

Total Discharge (gal): 0.5 gal Disposal Method: Drum              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                            Date:11-13-19 

Project Name:  Acrowood Project No.:  0377-08 Well No.: MW7 

Field Personnel: CZL Static Water Level: 4.58 

Water Level Measurement Method:  E-Tape 

Time Start Purge: 10:42 Time End Purge: 11:02 Time Sampled: 11:05 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

9.46 4.58      

Notes:  

Time 10:42 10:47 10:52 10:57 11:02  

Depth to Water (ft)       

Volume Purged (mL) 0 500 1000 1500 2000  

pH (0.1) 6.35 11.06 -- -- --  

Temperature C. (3%) 14.60 14.43 14.33 14.30 14.35  

Conductivity uS/cm (3%) 235 219 231 233 231  

Turbidity (10%) 632 589 350 130 0  

Dissolved Oxygen (0.3) 59.17 49.28 49.28 49.38 49.28  

ORP 62.4 -264 -726 -804 -849  

Color Cloudy Cloudy Semi-cloudy Clear Clear  

Odor/Sheen None None None None None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW7 2 500 mL Amber None 
DRO/ORO 
PAH Clear 

      

      

Total Discharge (gal): 0.5 gal Disposal Method:              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                            Date:11-14-19 

Project Name:  Acrowood Project No.:  0377-08 Well No.: MW8  

Field Personnel: CZL Static Water Level: 13.39 

Water Level Measurement Method:  TOC 

Time Start Purge: 8:35 Time End Purge: 8:55 Time Sampled: 8:57 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

18.74 13.39      

Notes:  

Time 8:35 8:40 8:45 8:50 8:55  

Depth to Water (ft)       

Volume Purged (mL) 0 5800 1000 1500 2000  

pH (0.1) 6.52 6.56 6.54 6.53 6.52  

Temperature C. (3%) 11.81 14.20 14.00 14.10 14.30  

Conductivity uS/cm (3%) 626 588 579 587 563  

Turbidity (10%) 0 0 0 0 0  

Dissolved Oxygen (0.3) 13.93 49.54 49.76 49.55 49.34  

ORP -64 -67 -61 -66 -56  

Color Cloudy Cloudy Cloudy Cloudy Clear  

Odor/Sheen None Some sheen Some sheen None  None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW8 2 500 mL None 
DRO/ORO 
PAH Clear 

      

      

Total Discharge (gal): 0.5 gal Disposal Method: Drum              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  



MONITORING WELL SAMPLING LOG 
 

Monitoring Well Sampling Log 060117 

                                                                                                                                                                            Date:11-13-19 

Project Name:  Acrowood Project No.:  0377-08 Well No.: MW9 

Field Personnel: CZL Static Water Level: 11.18 

Water Level Measurement Method:  E-Tape 

Time Start Purge: 3:15 Time End Purge: 3:35 Time Sampled: 3:37 

Measuring Point Description: TOC 

Purge Method: Low Flow Purge Depth: 1’ from bottom 

Well Volume 
Calculation 

(Fill in before 
purging) 

Total Depth 
(ft) 

Depth to Water 
(ft) 

Water 
Column (ft) 

Multiplier for Casing Diameter (in)  
Casing Volume 

(gal) 

16.59 11.18      

Notes:  

Time 3:15 3:20 3:25 3:30 3:35  

Depth to Water (ft)       

Volume Purged (mL) 0 500 1000 1500 2000  

pH (0.1) 6.22 6.35 6.47 9.00 9.27  

Temperature C. (3%) 15.60 15.40 15.40 15.40 15.40  

Conductivity uS/cm (3%) 155 177 176 176 176  

Turbidity (10%) 0 0 0 0 0  

Dissolved Oxygen (0.3) 0.24 48.28 48.28 48.28 48.28  

ORP 156 104 39 -152 -187  

Color Cloudy  Cloudy Cloudy Cloudy Clear  

Odor/Sheen None None None None None  
Comments:  

Percent Recovery:                       Depth to Water at Sampling (ft):                        Note(s): 

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sampling / Field Equipment (Manufacture / Model / Last Calibration):    _____________ / _____________ / ________________                                

Sample 
No. 

Sample 
Quantity 

Container Type  
40 mL VOA/500 mL Amber / 1 L Amber / 250 mL 

Poly 

Preservative / Field 
Filtered (FF) 

Analysis 
Request  

Visual Observation 
(Clear, Cloudy, Silty, Etc.) 

MW9 2 500 mL Amber None 
DRO/ORO 
PAH Clear 

      

      

Total Discharge (gal): 0.5 Gal Disposal Method: Drum              Drum Designation(s)/Volume: 

 

WELL HEAD CONDITIONS CHECKLIST (Circle YES or NO -- if NO, add comments) 

Well Security Devices OK (Bollards, Christy Lid, Casing Lid and Lock): YES  /   NO        Well Casing: YES  /   NO                     

Inside of Well Head and Outer Casing Dry:     YES    /     NO   

Comments:  
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Ms. Stephanie Holt

EcoCon, Inc.

PO Box 153

Fox Island, WA 98333

Dear Ms. Holt,

On November 14th, 14 samples were received by our laboratory and assigned our laboratory 

project number EV19110109. The project was identified as your 0377-08. The sample 

identification and requested analyses are outlined on the attached chain of custody record.

No abnormalities or nonconformances were observed during the analyses of the project 

samples.

Please do not hesitate to call me if you have any questions or if I can be of further assistance.

Sincerely,

ALS Laboratory Group

Rick Bagan

Laboratory Director

December 4, 2019

Page 1

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW6-6

COLLECTION DATE: 11/12/2019 8:45:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-01

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/19/2019 EBS125 11 U1U 11/MG/KGTPH-Diesel Range NWTPH-DX XX25 XXXXX XXXXXXXX
11/19/2019 EBS150 22 U1U 11/MG/KGTPH-Oil Range NWTPH-DX XX50 XXXXX XXXXXXXX
11/20/2019 JMK120 2.9 U1U 11/UG/KGNaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 3.5 U1U 11/UG/KG2-Methylnaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 2.9 U1U 11/UG/KG1-Methylnaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 3.0 U1U 11/UG/KGBenzo[A]Anthracene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 4.1 U1U 11/UG/KGChrysene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 4.0 U1U 11/UG/KGBenzo[B]Fluoranthene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 3.3 U1U 11/UG/KGBenzo[K]Fluoranthene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 3.2 U1U 11/UG/KGBenzo[A]Pyrene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 3.8 U1U 11/UG/KGIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/20/2019 JMK120 4.5 U1U 11/UG/KGDibenz[A,H]Anthracene EPA-8270 SIM XX20 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/19/2019 EBS1134 1U, 11/103 C25 NWTPH-DX XX58 XXXXX XXXXX XXXXXXXXXXXXX
11/20/2019 JMK1157 1U, 11/129 Terphenyl-d14 EPA-8270 SIM XX28.9 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 2

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW7-5

COLLECTION DATE: 11/12/2019 9:30:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-02

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/20/2019 EBS125 10 1U, 11/80 MG/KGTPH-Diesel Range NWTPH-DX XX25 XXXXX XXXXXXXX
11/20/2019 EBS150 20 1U, 11/210 MG/KGTPH-Oil Range NWTPH-DX XX50 XXXXX XXXXXXXX
11/25/2019 JMK120 2.9 U1U 11/UG/KGNaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.5 U1U 11/UG/KG2-Methylnaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 2.9 U1U 11/UG/KG1-Methylnaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 2.9 1U, 11/36 UG/KGBenzo[A]Anthracene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 4.0 1U, 11/59 UG/KGChrysene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.9 1U, 11/64 UG/KGBenzo[B]Fluoranthene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.2 U1U 11/UG/KGBenzo[K]Fluoranthene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.2 1U, 11/39 UG/KGBenzo[A]Pyrene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.8 1U, 11/97 UG/KGIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 4.5 1U, 11/22 UG/KGDibenz[A,H]Anthracene EPA-8270 SIM XX20 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/20/2019 EBS1134 1U, 11/73.1 C25 NWTPH-DX XX58 XXXXX XXXXX XXXXXXXXXXXXX
11/25/2019 JMK1157 1U, 11/101 Terphenyl-d14 EPA-8270 SIM XX28.9 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains light oil/lube oil.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW8-5

COLLECTION DATE: 11/12/2019 10:45:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-03

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

12/03/2019 EBS125 9.9 HT071U, HT07 12/27 HT07 MG/KGTPH-Diesel Range NWTPH-DX XX25 XXXXX XXXXXXXX
12/03/2019 EBS150 19 HT071U, HT07 12/120 HT07 MG/KGTPH-Oil Range NWTPH-DX XX50 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

12/03/2019 EBS1134 1U, 12/113 C25 NWTPH-DX XX58 XXXXX XXXXX XXXXXXXXXXXXX

 HT07 -Sample holding time expired prior to sample receipt. It was analyzed at the request of the client. Results should be considered estimated.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and lube oil.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW8-15

COLLECTION DATE: 11/12/2019 10:45:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-05

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/20/2019 EBS5120 89 5U, 11/11000 MG/KGTPH-Diesel Range NWTPH-DX XX120 XXXXX XXXXXXXX
11/20/2019 EBS5250 170 5U, 11/5700 MG/KGTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/26/2019 JMK10200 34 10U, 11/18000 UG/KGNaphthalene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/20/2019 JMK3006000 1200 300U, 11/130000 UG/KG2-Methylnaphthalene EPA-8270 SIM XX6000 XXXXX XXXXXXXX
11/20/2019 JMK3006000 1000 300U, 11/90000 UG/KG1-Methylnaphthalene EPA-8270 SIM XX6000 XXXXX XXXXXXXX
11/26/2019 JMK10200 35 10U, 11/6400 UG/KGBenzo[A]Anthracene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/26/2019 JMK10200 47 10U, 11/11000 UG/KGChrysene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/26/2019 JMK10200 46 10U, 11/2600 UG/KGBenzo[B]Fluoranthene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/26/2019 JMK10200 38 10U, 11/860 UG/KGBenzo[K]Fluoranthene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/26/2019 JMK10200 37 10U, 11/3100 UG/KGBenzo[A]Pyrene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/26/2019 JMK10200 44 10U, 11/1200 UG/KGIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX200 XXXXX XXXXXXXX
11/26/2019 JMK10200 52 10U, 11/800 UG/KGDibenz[A,H]Anthracene EPA-8270 SIM XX200 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/20/2019 EBS5134 SUR125U, SUR12 11/224 SUR12C25 5X Dilution NWTPH-DX XX58 XXXXX XXXXX XXXXXXXXXXXXX
11/20/2019 JMK300157 300U, 11/139 Terphenyl-d14 300X Dilution EPA-8270 SIM XX28.9 XXXXX XXXXX XXXXXXXXXXXXX
11/26/2019 JMK10157 10U, 11/90.4 Terphenyl-d14 10X Dilution EPA-8270 SIM XX28.9 XXXXX XXXXX XXXXXXXXXXXXX

 SUR12 -Surrogate recoveries were outside of the control limits due to matrix interference.
Chromatogram indicates that it is likely that sample contains bunker C.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW8-19

COLLECTION DATE: 11/12/2019 10:45:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-06

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

12/03/2019 EBS125 9.7 HT071U, HT07 12/MG/KGTPH-Diesel Range NWTPH-DX XX25 XXXXX XXXXXXXX
12/03/2019 EBS150 19 HT071U, HT07 12/MG/KGTPH-Oil Range NWTPH-DX XX50 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

12/03/2019 EBS1134 1U, 12/90.9 C25 NWTPH-DX XX58 XXXXX XXXXX XXXXXXXXXXXXX

 HT07 -Sample holding time expired prior to sample receipt. It was analyzed at the request of the client. Results should be considered estimated.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW9-11

COLLECTION DATE: 11/12/2019 1:35:00 PM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-07

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/20/2019 EBS125 10 U1U 11/MG/KGTPH-Diesel Range NWTPH-DX XX25 XXXXX XXXXXXXX
11/20/2019 EBS150 20 U1U 11/MG/KGTPH-Oil Range NWTPH-DX XX50 XXXXX XXXXXXXX
11/25/2019 JMK120 3.2 U1U 11/UG/KGNaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.9 U1U 11/UG/KG2-Methylnaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.2 U1U 11/UG/KG1-Methylnaphthalene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.3 1U, 11/41 UG/KGBenzo[A]Anthracene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 4.5 1U, 11/63 UG/KGChrysene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 4.3 1U, 11/96 UG/KGBenzo[B]Fluoranthene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.6 1U, 11/30 UG/KGBenzo[K]Fluoranthene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 3.5 1U, 11/43 UG/KGBenzo[A]Pyrene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 4.2 1U, 11/43 UG/KGIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX20 XXXXX XXXXXXXX
11/25/2019 JMK120 5.0 U1U 11/UG/KGDibenz[A,H]Anthracene EPA-8270 SIM XX20 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/20/2019 EBS1134 1U, 11/70.1 C25 NWTPH-DX XX58 XXXXX XXXXX XXXXXXXXXXXXX
11/25/2019 JMK1157 1U, 11/113 Terphenyl-d14 EPA-8270 SIM XX28.9 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW6

COLLECTION DATE: 11/13/2019 10:22:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-08

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1130 100 U1U 11/UG/LTPH-Diesel Range NWTPH-DX XX130 XXXXX XXXXXXXX
11/16/2019 EBS1250 94 U1U 11/UG/LTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0050 U1U 11/UG/LNaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.011 U1U 11/UG/L2-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0064 U1U 11/UG/L1-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0064 U1U 11/UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.013 U1U 11/UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.019 U1U 11/UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.031 U1U 11/UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.014 U1U 11/UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.022 U1U 11/UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1126 1U, 11/120 C25 NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/123 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW7

COLLECTION DATE: 11/13/2019 11:05:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-09

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1130 110 1U, 11/320 UG/LTPH-Diesel Range NWTPH-DX XX130 XXXXX XXXXXXXX
11/16/2019 EBS1250 97 1U, 11/400 UG/LTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0050 U1U 11/UG/LNaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.011 U1U 11/UG/L2-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0064 U1U 11/UG/L1-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0064 U1U 11/UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.013 U1U 11/UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.019 U1U 11/UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.031 U1U 11/UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.014 U1U 11/UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.022 U1U 11/UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1126 1U, 11/123 C25 NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/118 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains light oil/lube oil.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW4

COLLECTION DATE: 11/13/2019 11:42:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-10

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1130 100 U1U 11/UG/LTPH-Diesel Range NWTPH-DX XX130 XXXXX XXXXXXXX
11/16/2019 EBS1250 94 U1U 11/UG/LTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0050 U1U 11/UG/LNaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.011 U1U 11/UG/L2-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0064 U1U 11/UG/L1-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0064 U1U 11/UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.013 U1U 11/UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.019 U1U 11/UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.031 U1U 11/UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.014 U1U 11/UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.022 U1U 11/UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1126 1U, 11/111 C25 NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/126 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 10

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW1

COLLECTION DATE: 11/13/2019 3:02:00 PM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-11

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1130 110 1U, 11/150 UG/LTPH-Diesel Range NWTPH-DX XX130 XXXXX XXXXXXXX
11/16/2019 EBS1250 100 U1U 11/UG/LTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0051 U1U 11/UG/LNaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.011 U1U 11/UG/L2-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0066 U1U 11/UG/L1-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0067 U1U 11/UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.013 U1U 11/UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.020 U1U 11/UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.032 U1U 11/UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.015 U1U 11/UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.023 U1U 11/UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1126 1U, 11/123 C25 NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/127 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW5

COLLECTION DATE: 11/13/2019 4:07:00 PM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-12

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1130 110 U1U 11/UG/LTPH-Diesel Range NWTPH-DX XX130 XXXXX XXXXXXXX
11/16/2019 EBS1250 100 U1U 11/UG/LTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0055 U1U 11/UG/LNaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/L2-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0071 U1U 11/UG/L1-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0072 1U, 11/0.16 UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.015 1U, 11/0.21 UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.021 1U, 11/0.31 UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.034 1U, 11/0.13 UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.016 1U, 11/0.16 UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.013 1U, 11/0.13 UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.025 1U, 11/0.054 UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1126 1U, 11/112 C25 NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/126 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW9

COLLECTION DATE: 11/13/2019 3:37:00 PM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-13

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1130 110 1U, 11/200 UG/LTPH-Diesel Range NWTPH-DX XX130 XXXXX XXXXXXXX
11/16/2019 EBS1250 100 U1U 11/UG/LTPH-Oil Range NWTPH-DX XX250 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0052 U1U 11/UG/LNaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 1U, 11/0.17 UG/L2-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0067 1U, 11/0.20 UG/L1-Methylnaphthalene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0068 U1U 11/UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.014 U1U 11/UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.020 U1U 11/UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.032 U1U 11/UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.015 U1U 11/UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.024 U1U 11/UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS1126 1U, 11/121 C25 NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/124 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 0377-08
CLIENT SAMPLE ID MW8

COLLECTION DATE: 11/14/2019 8:57:00 AM

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

EV19110109
ALS SAMPLE#: EV19110109-14

DATE: 12/4/2019

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Stephanie Holt DATE RECEIVED: 11/14/2019

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS101300 1000 10U, 11/16000 UG/LTPH-Diesel Range NWTPH-DX XX1300 XXXXX XXXXXXXX
11/16/2019 EBS102500 940 10U, 11/4000 UG/LTPH-Oil Range NWTPH-DX XX2500 XXXXX XXXXXXXX
11/20/2019 JMK100.20 0.051 10U, 11/32 UG/LNaphthalene EPA-8270 SIM XX0.20 XXXXX XXXXXXXX
11/20/2019 JMK100.20 0.11 10U, 11/71 UG/L2-Methylnaphthalene EPA-8270 SIM XX0.20 XXXXX XXXXXXXX
11/20/2019 JMK100.20 0.066 10U, 11/71 UG/L1-Methylnaphthalene EPA-8270 SIM XX0.20 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.0067 1U, 11/0.22 UG/LBenzo[A]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.013 1U, 11/0.33 UG/LChrysene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.020 1U, 11/0.068 UG/LBenzo[B]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.032 U1U 11/UG/LBenzo[K]Fluoranthene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.015 1U, 11/0.079 UG/LBenzo[A]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.012 U1U 11/UG/LIndeno[1,2,3-Cd]Pyrene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX
11/19/2019 JMK10.040 0.023 U1U 11/UG/LDibenz[A,H]Anthracene EPA-8270 SIM XX0.040 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

11/16/2019 EBS10126 10U, 11/98.3 C25 10X Dilution NWTPH-DX XX60 XXXXX XXXXX XXXXXXXXXXXXX
11/19/2019 JMK1147 1U, 11/109 Terphenyl-d14 EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX
11/20/2019 JMK10147 10U, 11/136 Terphenyl-d14 10X Dilution EPA-8270 SIM XX50 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains weathered diesel and lube oil.
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CERTIFICATE OF ANALYSIS

LABORATORY BLANK RESULTS

CLIENT PROJECT: 0377-08

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

ALS SDG#: EV19110109
DATE: 12/4/2019

WDOE ACCREDITATION: C601
CLIENT CONTACT: Stephanie Holt

MB-111919S -  Batch 147747 - Soil by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSL
TYPXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 11/19/2019 EBS TRN YXXX25 12MG/KG 25UU XXXXX XXXXXXXXXNWTPH-DX

TPH-Oil Range 11/19/2019 EBS TRN YXXX50 23MG/KG 50UU XXXXX XXXXXXXXXNWTPH-DX

U - Analyte analyzed for but not detected at level above reporting limit.

MB-120219S -  Batch 148243 - Soil by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSL
TYPXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 12/02/2019 EBS TRN YXXX25 12MG/KG 25UU XXXXX XXXXXXXXXNWTPH-DX

TPH-Oil Range 12/02/2019 EBS TRN YXXX50 23MG/KG 50UU XXXXX XXXXXXXXXNWTPH-DX

U - Analyte analyzed for but not detected at level above reporting limit.

MB-111519W2 -  Batch 147697 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSL
TYPXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 11/16/2019 EBS TRN YXXX130 120UG/L 130UU XXXXX XXXXXXXXXNWTPH-DX

TPH-Oil Range 11/16/2019 EBS TRN YXXX250 110UG/L 250UU XXXXX XXXXXXXXXNWTPH-DX

U - Analyte analyzed for but not detected at level above reporting limit.

MB-111819S -  Batch 147709 - Soil by EPA-8270 SIM

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSL
TYPXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

Naphthalene 11/18/2019 JMK TRN YXXX20 3.2UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

2-Methylnaphthalene 11/18/2019 JMK TRN YXXX20 3.9UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

1-Methylnaphthalene 11/18/2019 JMK TRN YXXX20 3.2UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[A]Anthracene 11/18/2019 JMK TRN YXXX20 3.3UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Chrysene 11/18/2019 JMK TRN YXXX20 4.5UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[B]Fluoranthene 11/18/2019 JMK TRN YXXX20 4.4UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[K]Fluoranthene 11/18/2019 JMK TRN YXXX20 3.6UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[A]Pyrene 11/18/2019 JMK TRN YXXX20 3.5UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Indeno[1,2,3-Cd]Pyrene 11/18/2019 JMK TRN YXXX20 4.2UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Dibenz[A,H]Anthracene 11/18/2019 JMK TRN YXXX20 5.0UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[G,H,I]Perylene 11/18/2019 JMK TRN YXXX20 5.6UG/KG 20UU XXXXX XXXXXXXXXEPA-8270 SIM

U - Analyte analyzed for but not detected at level above reporting limit.

MB-111919W -  Batch 147768 - Water by EPA-8270 SIM

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSL
TYPXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

Naphthalene 11/19/2019 JMK TRN YXXX0.020 0.0024UG/L 0.020UU XXXXX XXXXXXXXXEPA-8270 SIM
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CERTIFICATE OF ANALYSIS

LABORATORY BLANK RESULTS

CLIENT PROJECT: 0377-08

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

ALS SDG#: EV19110109
DATE: 12/4/2019

WDOE ACCREDITATION: C601
CLIENT CONTACT: Stephanie Holt

MB-111919W -  Batch 147768 - Water by EPA-8270 SIM
2-Methylnaphthalene 11/19/2019 JMK TRN YXXX0.020 0.0052UG/L 0.020UU XXXXX XXXXXXXXXEPA-8270 SIM

1-Methylnaphthalene 11/19/2019 JMK TRN YXXX0.020 0.0030UG/L 0.020UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[A]Anthracene 11/19/2019 JMK TRN YXXX0.040 0.0031UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Chrysene 11/19/2019 JMK TRN YXXX0.040 0.0062UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[B]Fluoranthene 11/19/2019 JMK TRN YXXX0.040 0.0091UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[K]Fluoranthene 11/19/2019 JMK TRN YXXX0.040 0.015UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[A]Pyrene 11/19/2019 JMK TRN YXXX0.040 0.0069UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Indeno[1,2,3-Cd]Pyrene 11/19/2019 JMK TRN YXXX0.040 0.0055UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Dibenz[A,H]Anthracene 11/19/2019 JMK TRN YXXX0.040 0.011UG/L 0.040UU XXXXX XXXXXXXXXEPA-8270 SIM

Benzo[G,H,I]Perylene 11/19/2019 JMK TRN YXXX0.020 0.0060UG/L 0.020UU XXXXX XXXXXXXXXEPA-8270 SIM

U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

LABORATORY CONTROL SAMPLE RESULTS

CLIENT PROJECT: 0377-08

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

ALS SDG#: EV19110109
DATE: 12/4/2019

WDOE ACCREDITATION: C601
CLIENT CONTACT: Stephanie Holt

XXX
LABORATORY CONTROL SAMPLE RESULTS

147747 - Soil by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 3.925 11/19/2019 EBS1 75.5 122.1125 SC Ye
sY Y91.0 XXXNWTPH-DX 114REPORTING REPORTING75.5 122.1

TPH-Diesel Range - BSD 3.9 1225 11/19/2019 EBS1 75.5 122.1125 SC Ye
sY Y797.5 15.2 XXXNWTPH-DX 122REPORTING REPORTING75.5 122.1

148243 - Soil by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 3.925 12/02/2019 EBS1 75.5 122.1125 SC Ye
sY Y111 XXXNWTPH-DX 139REPORTING REPORTING75.5 122.1

TPH-Diesel Range - BSD 3.9 1225 12/02/2019 EBS1 75.5 122.1125 SC Ye
sY Y9102 15.2 XXXNWTPH-DX 127REPORTING REPORTING75.5 122.1

147697 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 40130 11/16/2019 EBS1 67 125.21250 SC Ye
sY Y89.5 XXXNWTPH-DX 1120REPORTING REPORTING67 125.2

TPH-Diesel Range - BSD 40 120130 11/16/2019 EBS1 67 125.21250 SC Ye
sY Y089.4 15.2 XXXNWTPH-DX 1120REPORTING REPORTING67 125.2

147709 - Soil by EPA-8270 SIMALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

Naphthalene - BS 1.120 11/18/2019 JMK1 20 1501000 SC Ye
sY Y90.7 XXXEPA-8270 SIM 907REPORTING REPORTING20 150

Naphthalene - BSD 1.1 3.220 11/18/2019 JMK1 20 1501000 SC Ye
sY Y595.6 30 XXXEPA-8270 SIM 956REPORTING REPORTING20 150

2-Methylnaphthalene - BS 1.320 11/18/2019 JMK1 20 1501000 SC Ye
sY Y86.6 XXXEPA-8270 SIM 866REPORTING REPORTING20 150

2-Methylnaphthalene - BSD 1.3 3.920 11/18/2019 JMK1 20 1501000 SC Ye
sY Y692.0 30 XXXEPA-8270 SIM 920REPORTING REPORTING20 150

1-Methylnaphthalene - BS 1.120 11/18/2019 JMK1 20 1501000 SC Ye
sY Y86.9 XXXEPA-8270 SIM 869REPORTING REPORTING20 150

1-Methylnaphthalene - BSD 1.1 3.220 11/18/2019 JMK1 20 1501000 SC Ye
sY Y692.0 30 XXXEPA-8270 SIM 920REPORTING REPORTING20 150

Benzo[A]Anthracene - BS 1.120 11/18/2019 JMK1 20 1501000 SC Ye
sY Y95.4 XXXEPA-8270 SIM 954REPORTING REPORTING20 150

Benzo[A]Anthracene - BSD 1.1 3.320 11/18/2019 JMK1 20 1501000 SC Ye
sY Y10105 30 XXXEPA-8270 SIM 1050REPORTING REPORTING20 150

Chrysene - BS 1.520 11/18/2019 JMK1 20 1501000 SC Ye
sY Y117 XXXEPA-8270 SIM 1170REPORTING REPORTING20 150

Chrysene - BSD 1.5 4.520 11/18/2019 JMK1 20 1501000 SC Ye
sY Y5123 30 XXXEPA-8270 SIM 1230REPORTING REPORTING20 150

Benzo[B]Fluoranthene - BS 1.520 11/18/2019 JMK1 20 1501000 SC Ye
sY Y90.2 XXXEPA-8270 SIM 902REPORTING REPORTING20 150

Benzo[B]Fluoranthene - BSD 1.5 4.420 11/18/2019 JMK1 20 1501000 SC Ye
sY Y797.2 30 XXXEPA-8270 SIM 972REPORTING REPORTING20 150

Benzo[K]Fluoranthene - BS 1.220 11/18/2019 JMK1 20 1501000 SC Ye
sY Y101 XXXEPA-8270 SIM 1010REPORTING REPORTING20 150

Benzo[K]Fluoranthene - BSD 1.2 3.620 11/18/2019 JMK1 20 1501000 SC Ye
sY Y5106 30 XXXEPA-8270 SIM 1060REPORTING REPORTING20 150

Benzo[A]Pyrene - BS 1.220 11/18/2019 JMK1 20 1501000 SC Ye
sY Y85.3 XXXEPA-8270 SIM 853REPORTING REPORTING20 150

Benzo[A]Pyrene - BSD 1.2 3.520 11/18/2019 JMK1 20 1501000 SC Ye
sY Y892.0 30 XXXEPA-8270 SIM 920REPORTING REPORTING20 150

Indeno[1,2,3-Cd]Pyrene - BS 1.420 11/18/2019 JMK1 20 1501000 SC Ye
sY Y86.3 XXXEPA-8270 SIM 863REPORTING REPORTING20 150

Indeno[1,2,3-Cd]Pyrene - BSD 1.4 4.220 11/18/2019 JMK1 20 1501000 SC Ye
sY Y792.4 30 XXXEPA-8270 SIM 924REPORTING REPORTING20 150

Dibenz[A,H]Anthracene - BS 1.720 11/18/2019 JMK1 20 1501000 SC Ye
sY Y85.1 XXXEPA-8270 SIM 851REPORTING REPORTING20 150

Dibenz[A,H]Anthracene - BSD 1.7 5.020 11/18/2019 JMK1 20 1501000 SC Ye
sY Y791.0 30 XXXEPA-8270 SIM 910REPORTING REPORTING20 150

Benzo[G,H,I]Perylene - BS 1.920 11/18/2019 JMK1 20 1501000 SC Ye
sY Y85.4 XXXEPA-8270 SIM 854REPORTING REPORTING20 150
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CERTIFICATE OF ANALYSIS

LABORATORY CONTROL SAMPLE RESULTS

CLIENT PROJECT: 0377-08

CLIENT: EcoCon, Inc.
PO Box 153
Fox Island, WA 98333

ALS SDG#: EV19110109
DATE: 12/4/2019

WDOE ACCREDITATION: C601
CLIENT CONTACT: Stephanie Holt

XXX
LABORATORY CONTROL SAMPLE RESULTS

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

Benzo[G,H,I]Perylene - BSD 1.9 5.620 11/18/2019 JMK1 20 1501000 SC Ye
sY Y690.4 30 XXXEPA-8270 SIM 904REPORTING REPORTING20 150

147768 - Water by EPA-8270 SIMALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

Naphthalene - BS 0.000780.020 11/20/2019 JMK1 36 1185.00 SC Ye
sY Y65.1 XXXEPA-8270 SIM 3.25REPORTING REPORTING36 118

Naphthalene - BSD 0.00078 0.00240.020 11/20/2019 JMK1 36 1185.00 SC Ye
sY Y568.4 27 XXXEPA-8270 SIM 3.42REPORTING REPORTING36 118

2-Methylnaphthalene - BS 0.00170.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y66.4 XXXEPA-8270 SIM 3.32REPORTING REPORTING20 150

2-Methylnaphthalene - BSD 0.0017 0.00520.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y368.4 30 XXXEPA-8270 SIM 3.42REPORTING REPORTING20 150

1-Methylnaphthalene - BS 0.00100.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y67.8 XXXEPA-8270 SIM 3.39REPORTING REPORTING20 150

Benzo[A]Anthracene - BS 0.00100.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y110 XXXEPA-8270 SIM 5.49REPORTING REPORTING20 150

Benzo[A]Anthracene - BSD 0.0010 0.00310.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y5116 30 XXXEPA-8270 SIM 5.78REPORTING REPORTING20 150

Chrysene - BS 0.00210.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y116 XXXEPA-8270 SIM 5.82REPORTING REPORTING20 150

Chrysene - BSD 0.0021 0.00620.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y5123 30 XXXEPA-8270 SIM 6.15REPORTING REPORTING20 150

Benzo[B]Fluoranthene - BS 0.00300.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y97.3 XXXEPA-8270 SIM 4.87REPORTING REPORTING20 150

Benzo[B]Fluoranthene - BSD 0.0030 0.00910.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y7104 30 XXXEPA-8270 SIM 5.22REPORTING REPORTING20 150

Benzo[K]Fluoranthene - BS 0.00490.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y96.1 XXXEPA-8270 SIM 4.80REPORTING REPORTING20 150

Benzo[K]Fluoranthene - BSD 0.0049 0.0150.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y9105 30 XXXEPA-8270 SIM 5.24REPORTING REPORTING20 150

Benzo[A]Pyrene - BS 0.00230.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y86.4 XXXEPA-8270 SIM 4.32REPORTING REPORTING20 150

Benzo[A]Pyrene - BSD 0.0023 0.00690.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y691.9 30 XXXEPA-8270 SIM 4.60REPORTING REPORTING20 150

Indeno[1,2,3-Cd]Pyrene - BS 0.00180.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y74.7 XXXEPA-8270 SIM 3.74REPORTING REPORTING20 150

Indeno[1,2,3-Cd]Pyrene - BSD 0.0018 0.00550.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y478.0 30 XXXEPA-8270 SIM 3.90REPORTING REPORTING20 150

Dibenz[A,H]Anthracene - BS 0.00360.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y75.2 XXXEPA-8270 SIM 3.76REPORTING REPORTING20 150

Dibenz[A,H]Anthracene - BSD 0.0036 0.0110.020 11/20/2019 JMK1 20 1505.00 SC Ye
sY Y478.3 30 XXXEPA-8270 SIM 3.92REPORTING REPORTING20 150

Benzo[G,H,I]Perylene - BS 0.00200.020 11/20/2019 JMK1 43 1405.00 SC Ye
sY Y72.8 XXXEPA-8270 SIM 3.64REPORTING REPORTING43 140

Benzo[G,H,I]Perylene - BSD 0.0020 0.00600.020 11/20/2019 JMK1 43 1405.00 SC Ye
sY Y476.1 21 XXXEPA-8270 SIM 3.80REPORTING REPORTING43 140

APPROVED BY:

Laboratory Director

APPROVED BY
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PARCEL A
BLA #18-009
AF#201901185001

AMENDED AF#202009035003
29053200200100

BU
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N
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O
AD

MW9-W

MW1-W

MW5-W

MW4-W

MW7-W

MW6A-W

MW6-W

MW8-W

TBM
EL=59.14'

LAND SURVEYING ● CIVIL ENGINEERING ● LAND USE PLANNING
sUAS AERIAL MAPPING ● WETLAND SERVICES

2822 COLBY AVE, SUITE 300      (425) 252-1884
EVERETT, WA 98201      (360) 794-7811

DATE:

JOB:

SHEET:

PREP:
DML

MONITORING WELL EXHIBIT

PROPERTY INFORMATION
OWNER: ACROWOOD CORPORATION
ADDRESS: 4425 S 3RD ST

EVERETT, WA 98203
PARCEL: 29053200200100

VERTICAL DATUM
NAVD 88

PROJECT BENCHMARK
DERIVED FROM GPS OBSERVATIONS UTILIZING THE WASHINGTON STATE
REFERENCE NETWORK (WSRN).

SITE BENCHMARK
TBM:  TOP OF RAILROAD SPIKE WITH FILED "X" ±11.5' NORTH AND ±17.5 WEST
OF FIRE HYDRANT IN SHED.
EL=59.14'

12/01/23

23-368

1 OF 1

LEGEND

SITE BENCHMARK

MONITORING WELL

SCALE: 1" = 20'
0 10 20

BASIS OF BEARING
WASHINGTON COORDINATE SYSTEM, NAD83(2011)(EPOCH:2010), NORTH ZONE, DERIVED FROM GPS
OBSERVATIONS UTILIZING THE WASHINGTON STATE REFERENCE NETWORK (WSRN).

SURVEY NOTES
(1) AN "X" WAS STAMPED ON THE MONUMENT RIM FROM WHICH THE REPORTED ELEVATIONS WERE MEASURED.
(2) PROVIDED MONITORING WELL COORDINATES ARE TO THE MARKED "X" POSITION OF MONUMENT RIM.
(3) THERE WERE 2 MONITORING WELLS LOCATED IN CLOSE VICINITY TO ONE ANOTHER NEAR EXPECTED MW6-W
POSITION.  THEY WERE BOTH LOCATED AND ARE LABELED AS MW6-W AND MW6A-W.  MW6-W WAS NOTED AS
APPEARING NEWER OF THE 2.

MONITORING WELLS
MW1-W:
N:354097.90  E:1306718.03
TOP OF MONUMENT=58.68' (N RIM)
TOP OF PVC CASING=58.25' (N RIM)

MW4-W:
N:354078.64  E:1306768.15
TOP OF MONUMENT=48.41' (N RIM)
TOP OF PVC CASING=48.12' (N RIM)

MW5-W:
N:354071.33  E:1306739.15
TOP OF MONUMENT=58.61' (N RIM)
TOP OF PVC CASING=57.86' (N RIM)

MW6-W:
N:354127.20  E:1306768.73
TOP OF MONUMENT=49.03' (N RIM)
TOP OF PVC CASING=48.82' (N RIM)

MW6A-W:
N:354128.70  E:1306767.25
TOP OF MONUMENT=49.11' (N RIM)
TOP OF PVC CASING=48.72' (N RIM)

MW7-W:
N:354102.461  E:1306771.11
TOP OF MONUMENT=48.67' (N RIM)
TOP OF PVC CASING=48.50' (N RIM)

MW8-W:
N:354109.39  E:1306749.34
TOP OF MONUMENT=58.46' (N RIM)
TOP OF PVC CASING=58.07' (N RIM)

MW9-W:
N:354132.49  E:1306715.66
TOP OF MONUMENT=58.83' (N RIM)
TOP OF PVC CASING=58.60' (N RIM)

AutoCAD SHX Text
46317



 

 

 
 
 
 
 
 
 
 
 

APPENDIX III 
 

Laboratory Results with Chain-of-Custody 
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Yelena Aravkina, M.S. Seattle, WA 98108 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
November 8, 2023 
 
 
 
Ben Carlson, Project Manager 
Stratum Group 
2102 Young St 
Bellingham, WA 98225 
 
Dear Mr Carlson: 
 
Included are the results from the testing of material submitted on October 26, 2023 
from the Acrowood, F&BI 310489 project.  There are 11 pages included in this report.  
Any samples that may remain are currently scheduled for disposal in 30 days, or as 
directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
STG1108R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 26, 2023 by Friedman & 
Bruya, Inc. from the Stratum Group Acrowood, F&BI 310489 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Stratum Group 
310489 -01 MW1 
310489 -02 MW5 
310489 -03 MW8 
310489 -04 MW9 
310489 -05 MW4 
310489 -06 MW7 
310489 -07 MW6 
 
Both containers for sample MW7 and one container for sample MW8 were received 
broken.  Also, the PAH analysis of sample MW4 needed to be reextracted due to 
insufficient volume.  The results for those samples will be issued under sample delivery 
group number 311066. 
 
All quality control requirements were acceptable. 
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Date of Report:  11/08/23 
Date Received:  10/26/23 
Project:  Acrowood, F&BI 310489 
Date Extracted:  10/27/23 
Date Analyzed:  10/27/23 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW1 <50 <250 108 
310489-01 
 
MW5 <50 <250 107 
310489-02 
 
MW9 <50 <250 114 
310489-04 
 
MW4 <50 <250 110 
310489-05 
 
MW6 <50 <250 111 
310489-07 
 
 
Method Blank <50 <250 114 
03-2580 MB2  
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW1 Client: Stratum Group 
Date Received: 10/26/23 Project: Acrowood, F&BI 310489 
Date Extracted: 10/27/23 Lab ID: 310489-01 
Date Analyzed: 10/30/23 Data File: 103016.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 70 15 144 
Terphenyl-d14 113 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 4 

 
Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW5 Client: Stratum Group 
Date Received: 10/26/23 Project: Acrowood, F&BI 310489 
Date Extracted: 10/27/23 Lab ID: 310489-02 1/2 
Date Analyzed: 10/30/23 Data File: 103017.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 79 15 144 
Terphenyl-d14 115 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.4 
Benz(a)anthracene 0.048 
Chrysene <0.04 
Benzo(a)pyrene <0.04 
Benzo(b)fluoranthene 0.054 
Benzo(k)fluoranthene <0.04 
Indeno(1,2,3-cd)pyrene <0.04 
Dibenz(a,h)anthracene <0.04 
 

ben
Typewritten Text
Total 0.0102 mg/kg
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW8 Client: Stratum Group 
Date Received: 10/26/23 Project: Acrowood, F&BI 310489 
Date Extracted: 10/27/23 Lab ID: 310489-03 
Date Analyzed: 10/30/23 Data File: 103018.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 73 15 144 
Terphenyl-d14 109 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene 0.41 
Benz(a)anthracene 0.14 
Chrysene 0.17 
Benzo(a)pyrene 0.088 
Benzo(b)fluoranthene 0.063 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene 0.028 
Dibenz(a,h)anthracene <0.02 
 

ben
Typewritten Text
Total 0.1128 mg/kg

ben
Highlight

ben
Highlight
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW9 Client: Stratum Group 
Date Received: 10/26/23 Project: Acrowood, F&BI 310489 
Date Extracted: 10/27/23 Lab ID: 310489-04 1/2 
Date Analyzed: 10/30/23 Data File: 103019.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 82 15 144 
Terphenyl-d14 111 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.4 
Benz(a)anthracene <0.04 
Chrysene <0.04 
Benzo(a)pyrene <0.04 
Benzo(b)fluoranthene <0.04 
Benzo(k)fluoranthene <0.04 
Indeno(1,2,3-cd)pyrene <0.04 
Dibenz(a,h)anthracene <0.04 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW6 Client: Stratum Group 
Date Received: 10/26/23 Project: Acrowood, F&BI 310489 
Date Extracted: 10/27/23 Lab ID: 310489-07 1/2 
Date Analyzed: 10/30/23 Data File: 103021.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 82 15 144 
Terphenyl-d14 112 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.4 
Benz(a)anthracene <0.04 
Chrysene <0.04 
Benzo(a)pyrene <0.04 
Benzo(b)fluoranthene <0.04 
Benzo(k)fluoranthene <0.04 
Indeno(1,2,3-cd)pyrene <0.04 
Dibenz(a,h)anthracene <0.04 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: Stratum Group 
Date Received: Not Applicable Project: Acrowood, F&BI 310489 
Date Extracted: 10/27/23 Lab ID: 03-2582 mb2 
Date Analyzed: 10/30/23 Data File: 103006.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 80 15 144 
Terphenyl-d14 112 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Date of Report:  11/08/23 
Date Received:  10/26/23 
Project:  Acrowood, F&BI 310489 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  310462-02 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 124 112 50-150 10 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 96 96 65-151 0 
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Date of Report:  11/08/23 
Date Received:  10/26/23 
Project:  Acrowood, F&BI 310489 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 77  82  50-104 6 

Benz(a)anthracene ug/L (ppb) 5 87  94  66-131 8 

Chrysene ug/L (ppb) 5 90  96  66-129 6 

Benzo(a)pyrene ug/L (ppb) 5 96  99  66-129 3 

Benzo(b)fluoranthene ug/L (ppb) 5 93  92  55-144 1 

Benzo(k)fluoranthene ug/L (ppb) 5 98  95  58-139 3 

Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 95  116  62-136 20 

Dibenz(a,h)anthracene ug/L (ppb) 5 95  115  55-146 19 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

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

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

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

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

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

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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November 9, 2023 
 
 
 
Ben Carlson, Project Manager 
Stratum Group 
2102 Young St 
Bellingham, WA 98225 
 
Dear Mr Carlson: 
 
Included are the results from the testing of material submitted on November 3, 2023 
from the Acrowood, F&BI 311066 project.  There are 8 pages included in this report.  
Any samples that may remain are currently scheduled for disposal in 30 days, or as 
directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
STG1109R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 3, 2023 by Friedman 
& Bruya, Inc. from the Stratum Group Acrowood, F&BI 311066 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Stratum Group 
311066 -01 MW4 
311066 -02 MW7 
311066 -03 MW8 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  11/09/23 
Date Received:  11/03/23 
Project:  Acrowood, F&BI 311066 
Date Extracted:  11/06/23 
Date Analyzed:  11/06/23 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW7 180 x 420 x 95 
311066-02 
 
MW8 1,500 x 610 x 105 
311066-03 
 
 
Method Blank <50 <250 102 
03-2680 MB  

ben
Highlight
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW4 Client: Stratum Group 
Date Received: 11/03/23 Project: Acrowood, F&BI 311066 
Date Extracted: 11/07/23 Lab ID: 311066-01 
Date Analyzed: 11/07/23 Data File: 110713.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 64 11 173 
Terphenyl-d14 94 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW7 Client: Stratum Group 
Date Received: 11/03/23 Project: Acrowood, F&BI 311066 
Date Extracted: 11/07/23 Lab ID: 311066-02 
Date Analyzed: 11/07/23 Data File: 110714.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 71 11 173 
Terphenyl-d14 97 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: Stratum Group 
Date Received: Not Applicable Project: Acrowood, F&BI 311066 
Date Extracted: 11/07/23 Lab ID: 03-2681 mb 
Date Analyzed: 11/07/23 Data File: 110708.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 77 11 173 
Terphenyl-d14 96 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Date of Report:  11/09/23 
Date Received:  11/03/23 
Project:  Acrowood, F&BI 311066 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 100 112 72-139 11 
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Date of Report:  11/09/23 
Date Received:  11/03/23 
Project:  Acrowood, F&BI 311066 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 68  78  62-97 14 
2-Methylnaphthalene ug/L (ppb) 5 74  86  64-101 15 
1-Methylnaphthalene ug/L (ppb) 5 74  85  64-103 14 
Benz(a)anthracene ug/L (ppb) 5 93  94  70-130 1 
Chrysene ug/L (ppb) 5 93  95  70-130 2 
Benzo(a)pyrene ug/L (ppb) 5 91  94  70-130 3 
Benzo(b)fluoranthene ug/L (ppb) 5 86  92  70-130 7 
Benzo(k)fluoranthene ug/L (ppb) 5 88  94  70-130 7 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 104  99  70-130 5 
Dibenz(a,h)anthracene ug/L (ppb) 5 106  100  70-130 6 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

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

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

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

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

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

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

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

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 5500 4th Ave South 
Yelena Aravkina, M.S. Seattle, WA 98108-2419 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
March 4, 2024 
 
 
 
Ben Carlson, Project Manager 
Stratum Group 
2102 Young St 
Bellingham, WA 98225 
 
Dear Mr Carlson: 
 
Included are the results from the testing of material submitted on February 27, 2024 
from the Acrowood, F&BI 402382 project.  There are 16 pages included in this report.  
Any samples that may remain are currently scheduled for disposal in 30 days, or as 
directed by the Chain of Custody document.  If you would like us to return your 
samples or arrange for long term storage at our offices, please contact us as soon as 
possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
STG0304R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on February 27, 2024 by Friedman 
& Bruya, Inc. from the Stratum Group Acrowood, F&BI 402382 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Stratum Group 
402382 -01 MW1 
402382 -02 MW4 
402382 -03 ECIMW5 
402382 -04 ECIMW6 
402382 -05 ECIMW7 
402382 -06 ECIMW8 
402382 -07 ECIMW9 
402382 -08 ECIMW8-DUP 
 
 
An 8270E internal standard failed the acceptance criteria for samples ECIMW8 and 
ECIMW8-DUP. The samples were diluted and reanalyzed with acceptable results.  
Both data sets were reported. 
 
All other quality control requirements were acceptable. 
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Date of Report:  03/04/24 
Date Received:  02/27/24 
Project:  Acrowood, F&BI 402382 
Date Extracted:  02/28/24 
Date Analyzed:  02/29/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
MW1 <50 <250 110 
402382-01 
 
MW4 <50 <250 116 
402382-02 
 
ECIMW5 <50 <250 116 
402382-03 
 
ECIMW6 <50 <250 117 
402382-04 
 
ECIMW7 470 x <250 112 
402382-05 
 
ECIMW8 1,400 x <250  ip 
402382-06 
 
ECIMW9 <50 <250 113 
402382-07 
 
ECIMW8-DUP 1,200 x <250  ip 
402382-08 
 
 
Method Blank <50 <250 94 
04-475 MB  
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW1 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-01 
Date Analyzed: 02/28/24 Data File: 022806.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 77 11 173 
Terphenyl-d14 78 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene 0.025 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW4 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-02 
Date Analyzed: 02/28/24 Data File: 022807.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 79 11 173 
Terphenyl-d14 79 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW5 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-03 
Date Analyzed: 02/28/24 Data File: 022808.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 81 11 173 
Terphenyl-d14 79 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW6 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-04 
Date Analyzed: 02/28/24 Data File: 022809.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 79 11 173 
Terphenyl-d14 77 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW7 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-05 
Date Analyzed: 02/28/24 Data File: 022810.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 75 11 173 
Terphenyl-d14 67 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW8 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-06 
Date Analyzed: 02/28/24 Data File: 022811.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 78 11 173 
Terphenyl-d14 76 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene 2.7 
Benz(a)anthracene 0.021 
Chrysene 0.024 
Benzo(a)pyrene <0.02 J 
Benzo(b)fluoranthene <0.02 J 
Benzo(k)fluoranthene <0.02 J 
Indeno(1,2,3-cd)pyrene <0.02 J 
Dibenz(a,h)anthracene <0.02 J 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW8 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 14:20 Lab ID: 402382-06 1/10 
Date Analyzed: 02/29/24 Data File: 022915.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 76 d 11 173 
Terphenyl-d14 66 d 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzo(a)pyrene <0.2 
Benzo(b)fluoranthene <0.2 
Benzo(k)fluoranthene <0.2 
Indeno(1,2,3-cd)pyrene <0.2 
Dibenz(a,h)anthracene <0.2 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW9 Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-07 
Date Analyzed: 02/28/24 Data File: 022812.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 81 11 173 
Terphenyl-d14 81 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW8-DUP Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 402382-08 
Date Analyzed: 02/28/24 Data File: 022813.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 70 11 173 
Terphenyl-d14 73 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene 2.3 
Benz(a)anthracene 0.027 
Chrysene 0.035 
Benzo(a)pyrene <0.02 J 
Benzo(b)fluoranthene <0.02 J 
Benzo(k)fluoranthene <0.02 J 
Indeno(1,2,3-cd)pyrene <0.02 J 
Dibenz(a,h)anthracene <0.02 J 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 12 

 
Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW8-DUP Client: Stratum Group 
Date Received: 02/27/24 Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24  Lab ID: 402382-08 1/10 
Date Analyzed: 02/29/24 Data File: 022914.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 64 d 11 173 
Terphenyl-d14 62 d 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzo(a)pyrene <0.2 
Benzo(b)fluoranthene <0.2 
Benzo(k)fluoranthene <0.2 
Indeno(1,2,3-cd)pyrene <0.2 
Dibenz(a,h)anthracene <0.2 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: Stratum Group 
Date Received: Not Applicable Project: Acrowood, F&BI 402382 
Date Extracted: 02/28/24 Lab ID: 04-476 mb 
Date Analyzed: 02/28/24 Data File: 022807.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 77 15 144 
Terphenyl-d14 85 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Date of Report:  03/04/24 
Date Received:  02/27/24 
Project:  Acrowood, F&BI 402382 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 96 80 72-139 18 
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Date of Report:  03/04/24 
Date Received:  02/27/24 
Project:  Acrowood, F&BI 402382 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 73  67  50-104 9 

Benz(a)anthracene ug/L (ppb) 5 82  84  66-131 2 

Chrysene ug/L (ppb) 5 85  88  66-129 3 

Benzo(a)pyrene ug/L (ppb) 5 98  101  66-129 3 

Benzo(b)fluoranthene ug/L (ppb) 5 89  94  55-144 5 

Benzo(k)fluoranthene ug/L (ppb) 5 97  100  58-139 3 

Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 102  92  62-136 10 

Dibenz(a,h)anthracene ug/L (ppb) 5 100  91  55-146 9 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

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

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

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

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

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

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 5500 4th Ave South 
Yelena Aravkina, M.S. Seattle, WA 98108-2419 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
June 10, 2024 
 
 
 
Ben Carlson, Project Manager 
Stratum Group 
2102 Young St 
Bellingham, WA 98225 
 
Dear Mr Carlson: 
 
Included are the results from the testing of material submitted on May 31, 2024 from 
the Acrowood, F&BI 405505 project.  There are 14 pages included in this report.  Any 
samples that may remain are currently scheduled for disposal in 30 days, or as directed 
by the Chain of Custody document.  If you would like us to return your samples or 
arrange for long term storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
STG0610R.DOC 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 1 

 
CASE NARRATIVE 
This case narrative encompasses samples received on May 31, 2024 by Friedman & 
Bruya, Inc. from the Stratum Group Acrowood, F&BI 405505 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Stratum Group 
405505 -01 ECIMW6 
405505 -02 ECIMW7 
405505 -03 MW4 
405505 -04 ECIMW5 
405505 -05 MW1 
405505 -06 ECIMW8 
405505 -07 ECIMW8-Dup 
405505 -08 ECIMW9 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  06/10/24 
Date Received:  05/31/24 
Project:  Acrowood, F&BI 405505 
Date Extracted:  06/03/24 
Date Analyzed:  06/04/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
ECIMW6 <50 <250 83 
405505-01 
 
ECIMW7 89 x <250 66 
405505-02 
 
MW4 <50 <250  80 
405505-03 
 
ECIMW5 <50 <250  86 
405505-04 
 
MW1 <50 <250 83 
405505-05 
 
ECIMW8 1,100 x <250 84 
405505-06 
 
ECIMW8-Dup 780 x <250 72 
405505-07 
 
ECIMW9 <50 <250  89 
405505-08 
 
 
Method Blank <50 <250 82 
04-1276 MB  
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW6 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-01 
Date Analyzed: 06/05/24 Data File: 060512.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 95 15 144 
Terphenyl-d14 90 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW7 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-02 
Date Analyzed: 06/05/24 Data File: 060513.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 96 15 144 
Terphenyl-d14 90 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW4 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-03 
Date Analyzed: 06/05/24 Data File: 060514.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 103 15 144 
Terphenyl-d14 97 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW5 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-04 
Date Analyzed: 06/05/24 Data File: 060515.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 102 15 144 
Terphenyl-d14 98 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW1 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-05 
Date Analyzed: 06/05/24 Data File: 060516.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 98 15 144 
Terphenyl-d14 105 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 8 

 
Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW8 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-06 
Date Analyzed: 06/05/24 Data File: 060517.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 93 15 144 
Terphenyl-d14 92 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene 2.3 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW8-Dup Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-07 
Date Analyzed: 06/05/24 Data File: 060518.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 94 15 144 
Terphenyl-d14 87 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene 2.1 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECIMW9 Client: Stratum Group 
Date Received: 05/31/24 Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 405505-08 
Date Analyzed: 06/05/24 Data File: 060519.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 107 15 144 
Terphenyl-d14 104 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: Stratum Group 
Date Received: Not Applicable Project: Acrowood, F&BI 405505 
Date Extracted: 06/05/24 Lab ID: 04-1281 mb 
Date Analyzed: 06/05/24 Data File: 060512.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 96 11 173 
Terphenyl-d14 102 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 12 

  
Date of Report:  06/10/24 
Date Received:  05/31/24 
Project:  Acrowood, F&BI 405505 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 76 72 65-151 5 
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Date of Report:  06/10/24 
Date Received:  05/31/24 
Project:  Acrowood, F&BI 405505 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 10 78  81  58-93 4 
Benz(a)anthracene ug/L (ppb) 10 93  97  70-130 4 
Chrysene ug/L (ppb) 10 93  95  70-130 2 
Benzo(a)pyrene ug/L (ppb) 10 98  100  70-130 2 
Benzo(b)fluoranthene ug/L (ppb) 10 98  103  70-130 5 
Benzo(k)fluoranthene ug/L (ppb) 10 99  100  70-130 1 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 10 103  99  70-130 4 
Dibenz(a,h)anthracene ug/L (ppb) 10 101  102  70-130 1 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

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

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

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

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

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

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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_________________________________________________ 
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James E. Bruya, Ph.D. 5500 4th Ave South 
Yelena Aravkina, M.S. Seattle, WA 98108-2419 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
October 28, 2024 
 
 
 
Ben Carlson, Project Manager 
Stratum Group 
2102 Young St 
Bellingham, WA 98225 
 
Dear Mr Carlson: 
 
Included are the additional results from the testing of material submitted on October 9, 
2024 from the Acrowood, F&BI 410197 project.  There are 4 pages included in this 
report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
STG1028R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 9, 2024 by Friedman & 
Bruya, Inc. from the Stratum Group Acrowood, F&BI 410197 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Stratum Group 
410197 -01 ECI MW6 
410197 -02 ECI MW7 
410197 -03 MW4 
410197 -04 ECI MW5 
410197 -05 MW1 
410197 -06 ECI MW9 
410197 -07 ECI MW8 
410197 -08 ECI MW8-DUP 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  10/28/24 
Date Received:  10/09/24 
Project:  Acrowood, F&BI 410197 
Date Extracted:  10/10/24 
Date Analyzed:  10/24/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
ECI MW7 <50  <250  109 
410197-02 
 
 
Method Blank <50 <250 105 
04-2490 MB  
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Date of Report:  10/28/24 
Date Received:  10/09/24 
Project:  Acrowood, F&BI 410197 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 88 92 65-151 4 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

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

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

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

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

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

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 5500 4th Ave South 
Yelena Aravkina, M.S. Seattle, WA 98108-2419 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. office@friedmanandbruya.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
October 17, 2024 
 
 
 
Ben Carlson, Project Manager 
Stratum Group 
2102 Young St 
Bellingham, WA 98225 
 
Dear Mr Carlson: 
 
Included are the results from the testing of material submitted on October 9, 2024 from 
the Acrowood, F&BI 410197 project.  There are 26 pages included in this report.  Any 
samples that may remain are currently scheduled for disposal in 30 days, or as directed 
by the Chain of Custody document.  If you would like us to return your samples or 
arrange for long term storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
STG1017R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 9, 2024 by Friedman & 
Bruya, Inc. from the Stratum Group Acrowood, F&BI 410197 project.  Samples were 
logged in under the laboratory ID’s listed below. 
 
Laboratory ID Stratum Group 
410197 -01 ECI MW6 
410197 -02 ECI MW7 
410197 -03 MW4 
410197 -04 ECI MW5 
410197 -05 MW1 
410197 -06 ECI MW9 
410197 -07 ECI MW8 
410197 -08 ECI MW8-DUP 
 
 
 
All quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2 

 
Date of Report:  10/17/24 
Date Received:  10/09/24 
Project:  Acrowood, F&BI 410197 
Date Extracted:  10/10/24 
Date Analyzed:  10/10/24 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 50-150) 
 
ECI MW6 <50 <250 106 
410197-01 
 
ECI MW7 590 x <250 115 
410197-02 
 
MW4 <50 <250 111 
410197-03 
 
ECI MW5 <50 <250 117 
410197-04 
 
MW1 <50 <250 122 
410197-05 
 
ECI MW9 <50 <250 114 
410197-06 
 
ECI MW8 790  <250 123 
410197-07 
 
ECI MW8-DUP 1,000  370 x 112 
410197-08 
 
 
Method Blank <50 <250 95 
04-2490 MB  
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECI MW6 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-01 
Date Analyzed: 10/15/24 Data File: 101516.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 89 11 173 
Terphenyl-d14 93 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECI MW7 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-02 
Date Analyzed: 10/15/24 Data File: 101517.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 85 11 173 
Terphenyl-d14 113 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW4 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-03 
Date Analyzed: 10/15/24 Data File: 101518.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 87 11 173 
Terphenyl-d14 95 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECI MW5 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-04 
Date Analyzed: 10/15/24 Data File: 101519.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 84 11 173 
Terphenyl-d14 94 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 7 

 
Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: MW1 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-05 
Date Analyzed: 10/15/24 Data File: 101520.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 83 11 173 
Terphenyl-d14 90 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECI MW9 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-06 
Date Analyzed: 10/15/24 Data File: 101521.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 85 11 173 
Terphenyl-d14 88 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECI MW8 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-07 
Date Analyzed: 10/15/24 Data File: 101522.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 81 11 173 
Terphenyl-d14 110 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene 2.4 
Benz(a)anthracene 0.070 
Chrysene 0.16 
Benzo(a)pyrene 0.061 
Benzo(b)fluoranthene 0.041 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene 0.026 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: ECI MW8-DUP Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 410197-08 
Date Analyzed: 10/15/24 Data File: 101523.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 86 11 173 
Terphenyl-d14 104 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene 2.3 
Benz(a)anthracene 0.031 
Chrysene 0.055 
Benzo(a)pyrene 0.020 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: Stratum Group 
Date Received: Not Applicable Project: Acrowood, F&BI 410197 
Date Extracted: 10/14/24 Lab ID: 04-2535 mb 
Date Analyzed: 10/14/24 Data File: 101415.D 
Matrix: Water Instrument: GCMS12 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
Nitrobenzene-d5 85 11 173 
Terphenyl-d14 90 50 150 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW6 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-01 
Date Analyzed: 10/12/24 Data File: 410197-01.324 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium 1.9 
Lead <1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW7 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-02 
Date Analyzed: 10/12/24 Data File: 410197-02.325 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium 1.2 
Lead <1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: MW4 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-03 
Date Analyzed: 10/12/24 Data File: 410197-03.326 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium 1.1 
Lead <1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW5 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-04 
Date Analyzed: 10/12/24 Data File: 410197-04.327 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium 3.1 
Lead <1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: MW1 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-05 
Date Analyzed: 10/12/24 Data File: 410197-05.328 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium 1.3 
Lead <1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW9 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-06 
Date Analyzed: 10/14/24 Data File: 410197-06.109 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium 1.5 
Lead <1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW8 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-07 
Date Analyzed: 10/14/24 Data File: 410197-07.111 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 11 
Cadmium <1 
Lead 1.1 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW8 Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-07 x2 
Date Analyzed: 10/14/24 Data File: 410197-07 x2.166 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium 2.7 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW8-DUP Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-08 
Date Analyzed: 10/14/24 Data File: 410197-08.112 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic 10 
Cadmium <1 
Lead 1.2 
Mercury <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: ECI MW8-DUP Client: Stratum Group 
Date Received: 10/09/24 Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: 410197-08 x5 
Date Analyzed: 10/15/24 Data File: 410197-08 x5.215 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Chromium <5 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Stratum Group 
Date Received: NA Project: Acrowood, F&BI 410197 
Date Extracted: 10/11/24 Lab ID: I4-867 mb 
Date Analyzed: 10/11/24 Data File: I4-867 mb.161 
Matrix: Water Instrument: ICPMS3 
Units: ug/L (ppb) Operator: SP 
 
 Concentration 
Analyte: ug/L (ppb) 
 
Arsenic <1 
Cadmium <1 
Chromium <1 
Lead <1 
Mercury <1 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 23 

  
Date of Report:  10/17/24 
Date Received:  10/09/24 
Project:  Acrowood, F&BI 410197 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS  

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 84 88 65-151 5 
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Date of Report:  10/17/24 
Date Received:  10/09/24 
Project:  Acrowood, F&BI 410197 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 10 71  77  58-93 8 
2-Methylnaphthalene ug/L (ppb) 10 80  85  63-97 6 
1-Methylnaphthalene ug/L (ppb) 10 80  85  62-99 6 
Benz(a)anthracene ug/L (ppb) 10 94  95  70-130 1 
Chrysene ug/L (ppb) 10 95  101  70-130 6 
Benzo(a)pyrene ug/L (ppb) 10 101  112  70-130 10 
Benzo(b)fluoranthene ug/L (ppb) 10 97  110  70-130 13 
Benzo(k)fluoranthene ug/L (ppb) 10 99  105  70-130 6 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 10 88  108  70-130 20 
Dibenz(a,h)anthracene ug/L (ppb) 10 88  101  70-130 14 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 25 

 
Date of Report:  10/17/24 
Date Received:  10/09/24 
Project:  Acrowood, F&BI 410197 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  410222-02  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic ug/L (ppb) 10 1.63  98  96 75-125 2 
Cadmium ug/L (ppb) 5 <1  93  88 75-125 6 
Chromium ug/L (ppb) 20 <1  100  98 75-125 2 
Lead ug/L (ppb) 10 <1  102  101 75-125 1 
Mercury ug/L (ppb) 5 <1  96  95 75-125 1 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic ug/L (ppb) 10  95 80-120 
Cadmium ug/L (ppb) 5  99 80-120 
Chromium ug/L (ppb) 20  95 80-120 
Lead ug/L (ppb) 10  94 80-120 
Mercury ug/L (ppb) 5  93 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

ca - The calibration results for the analyte were outside of acceptance criteria, biased low; or, the calibration 
results for the analyte were outside of acceptance criteria, biased high, with a detection for the analyte in the 
sample. The value reported is an estimate. 
 

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

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

j - The analyte concentration is reported below the standard reporting limit.  The value reported is an 
estimate. 
 

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

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

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

k – The calibration results for the analyte were outside of acceptance criteria, biased high, and the analyte 
was not detected in the sample. 
 

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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STRATUM GROUP FIELD PROCEDURES 
 

Site Preparatory Activities 

Prior to the completion of subsurface exploration activities on the subject property, Stratum 
Group obtains approval for planned activities from the property owner and obtains or facilitates 
the public agency permits required for the desired work. Stratum Group marks the location of 
planned excavations or borings on the subject property with white paint and contacts the local 
one-call utility locating service at least two business days prior to the onset of exploration 
activities. Stratum Group also engages the services of a professional private utility locating 
company to survey the proposed exploration area(s) and conduct ground penetrating radar 
services to minimize the potential for exploration activities to encounter and/or damage buried 
utilities or objects. 
 
 
Soil Borings & Soil Sampling 

Stratum Group engages a licensed professional drilling company to complete subsurface soil 
borings with a drill rig, unless hand auguring or hand-dug test pits are proposed for the site. 
Continuous soil cores are typically collected using Geoprobe/push probe samplers. The boring 
method(s) selected are indicated on the boring logs completed for the project. Stratum Group 
chooses the sample locations based upon researched site history and project goals with some 
variability based upon utility locate/GPR findings and/or conditions identified in the field. 
 
Field Screening 

Soils recovered from the borehole are examined and field screened for odor, hydrocarbon sheen, 
discoloration, or other obvious indications of contamination. Any such obvious indicators, if 
observed, are recorded on the boring logs.  
 
A MiniRAE 3000 photoionization detector (PID) equipped with a 10.6eV lamp is utilized to field 
scan samples for volatile organic compounds (VOCs). To evaluate for VOCs with the PID, soil is 
placed into a sealed plastic bag and allowed to sit for approximately 5 minutes. The PID sampler tip 
is then inserted into the headspace of the plastic bag to retrieve a parts per million (ppm) 
concentration of VOCs. Measurements obtained from the PID are recorded on the boring log. The 
PID is calibrated regularly in accordance with the manufacturer’s specifications using a hexane or 
isobutylene standard. 
 
Soils collected from the borings are described according to the Unified Soil Classification System 
(USCS), with particular note to presence of colors, moisture content, presence of debris and/or 
indicators of contamination. These descriptions are recorded on the boring log. 
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Soil Sampling (from borehole) 

Soil collected via soil cores from push probe equipment is sampled where contaminants are 
determined to be most likely based on field indications and background knowledge, such as sample 
depths where discoloration or odors were noted, the top of the groundwater table, or at depths 
associated with the suspected base of tanks or piping. Soil samples are labeled with the boring 
number followed by the depth of the sample. For example, sample B1-5 would have been collected 
from Boring B1 at 5 feet bgs (below ground surface). 
 
Soil samples are placed into labeled laboratory supplied containers. Sample container selection is 
based upon laboratory recommendations for volume, container type, and preservation, if necessary. 
Sampling equipment is either disposable or washed with Alconox and triple-rinsed between 
samples. Samples are placed into an ice-chilled cooler immediately after sampling and delivered to 
a Washington State Department of Ecology approved laboratory for analysis. The samples are 
transferred under chain-of-custody protocol. 
 
Borehole Completion 

If no temporary or permanent monitoring well is going to be installed, the soil boring is 
backfilled with bentonite chips to approximately 1 foot below the ground surface (bgs). The rest 
of the hole is filled and finished to the surface with material to match the surrounding surface 
(e.g., asphalt, concrete, dirt, etc.). The borehole is backfilled by the licensed well driller 
consistent with WAC 173-360 and overseen by Stratum Group. 
 
Soil Sampling (from excavation) 

Stratum group engages a licensed excavation contractor to complete excavation activities. As in 
borehole sampling, soils from the sidewalls and base of the excavation area are regularly 
examined and field screened for obvious indications of contamination (e.g., odor, hydrocarbon 
sheen, discoloration, etc.). This field examination in combination with PID screening is used to 
direct excavation activities. 
 
When field screening indicates that contaminant concentrations in residual soils have fallen 
below the cleanup standards established for the subject property, soil samples are collected from 
the base and sidewalls of the excavation. Where possible, samples are collected directly using 
hand tools that are washed with Alconox and triple-rinsed between each sample. For deeper 
samples, where the excavation depth is too great for Stratum Group personnel to access directly, 
samples are collected from the excavator bucket. Overburden slough material that collects on top 
of soils in the bucket is removed prior to sampling so sampled soils are representative of the 
desired sampling location. Samples are subsequently handled according to procedures outlined 
above for borehole samples. 
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Monitoring Well Construction & Groundwater Sampling 

If groundwater is encountered during soil boring completion, samples may be collected as either 
a grab sample from a temporary well or from a permanent monitoring well. Prior to well purging 
or sample collection, the depth of the groundwater table in the borehole or monitoring well is 
measured using a depth-to-water meter. Prior to sample collection, water is purged from the well. 
For a temporary well, water is purged until the water becomes clear or turbidity is significantly 
reduced. For a developed monitoring well, at least three well volumes are purged prior to 
sampling or until field parameters as measured with a field meter (e.g., temperature, dissolved 
oxygen, pH, conductivity) stabilize. If low water levels or low conductivity aquifers result in the 
wells pumping dry during purging, purging is halted and the well is allowed to recharge until it 
can be purged again. Multiple rounds of purging and recharging may be completed to allow for 
turbidity to decrease significantly, in the case of a temporary well, or for field parameters to 
stabilize, in the case of a permanent monitoring well. For a developed monitoring well, at least 
three well volumes are purged prior to sampling or until field parameters stabilize. Total well 
purge volumes prior to sampling may only be reduced (i.e., less than three well volumes) if 
several rounds of purging and recharge do not result in sufficient purge volume within a 
reasonable time frame. In such cases, the reduced purge volumes will be documented. Obvious 
indications of contamination observed in purge water such as odors or petroleum sheens are 
noted on the boring logs. 
 
In the event of low water volumes or slow recharge of the wells, less water may be purged to 
allow for sample collection within reasonable time frames. Obvious indications of contamination 
observed in purge water such as odors or petroleum sheens are noted on the boring logs. 
 
Both well purging and subsequent water sampling are accomplished using a low-flow, peristaltic 
pump, as recommended by the U.S. EPA. Low-flow pumping is utilized because it is more likely 
to produce a sample representative of actual groundwater conditions due to its relatively low 
impact on aquifer characteristics and chemistry. Tubing used for well purging and sample 
collection is single-use and is discarded after sample collection is complete.  
 
Groundwater samples are placed into labeled laboratory supplied containers. Sample container 
selection is based upon laboratory recommendations for volume, container type, and preservation, if 
necessary. Samples are immediately placed into an ice-chilled cooler for storage until delivery to a 
Washington State Department of Ecology approved laboratory. 
 
Temporary & Monitoring Well Construction 

Temporary wells are constructed using single-use slotted PVC pipe placed in the depth range of 
desired groundwater sampling. Blank pipe rises from the top of the screen to the surface. The 
screen length and placement depth are noted on the boring logs or within report text. Any 
reusable materials are washed and triple rinsed between uses. 
 
Permanent monitoring wells are similarly constructed with a slotted PVC screen placed at the 
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desired sampling depth with non-slotted PVC to the surface. The annular space between the PVC 
and the borehole is filled with a silica sand filter pack, which extends approximately one to two 
feet above the screen. Hydrated bentonite is used to fill the annular space from the filter pack to 
approximately one to two feet below the ground surface to form a seal. The surface is finished 
with concrete surrounding a steel flush-mount or above-grade monument to protect the well and 
protect against surface water infiltration or placement of substances down the well casing. Well 
construction details are noted in the boring logs. 
 
After construction, Stratum Group recommends engaging the services of a licensed professional 
land surveyor to establish the location and elevation of permanent monitoring wells. Markings 
are made on the north side of the well casing to establish a consistent point for collecting depth-
to-water measurements. Established well casing elevations combined with depth-to-water 
measurements collected during groundwater sampling may then be used to model groundwater 
flow directions. 
 
Well Development 

After construction of a permanent monitoring well, the well is developed using either a 
submersible pump or disposable bailer. An agitation apparatus that consists of a stainless-steel 
rod with neoprene washers the diameter of the inside of the well casing is periodically dropped 
into the well casing to generate additional pressure and suction through the sand filter pack and 
further remove fine-grained sediment from the well and surrounding filter. The submersible 
pump and agitator rod are thoroughly washed and rinsed between wells. Well pumping and 
agitation proceed until purge water turbidity has reduced and stabilized. The volume of water 
purged during development is recorded. 
 
 
Air Sampling 

Air samples are commonly collected to help assess the vapor intrusion pathway for 
contamination into nearby structures. Air samples may be collected either as subsurface soil gas, 
sub-slab air, or indoor air. Sampling equipment including tubing and valve assemblies are single-
use and disposable. After sampling collection, samples are delivered to a Washington State 
Department of Ecology approved laboratory for analysis. The samples are transferred under chain-
of-custody protocol. 
 
Sub-slab Vapor Sampling 

Stratum Group engages a professional drilling contractor to install permanent and temporary sub-
slab vapor pins. For a permanent pin with a flush-mount installation, first a 1.5-inch hole is 
drilled approximately 1.75 inches into the concrete slab of the structure. A 5/8-inch diameter 
hole is then drilled through the bottom of the slab and approximately 1 inch into the underlying 
soil. The vapor pin is then hammered into the open hole. At least 20 minutes is allowed to pass 
before beginning the sample collection process to allow for equilibration. Prior to assembling the 
sampling apparatus, the laboratory supplied and cleaned 1L Summa canister and ~5-minute flow 
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controller used for sample collection are subjected to a shut-in test to look for leaks in the 
sampling equipment setup and the initial vacuum is recorded. 
 
To collect a sample, tubing recommended by the vapor pin manufacturer is attached to the barb 
on the pin and attached to a valve assembly provided by the laboratory. Tubing also runs from 
the valve assembly to the Summa canister assembly. Prior to sample collection, a leak test and 
shut-in test are conducted on the sampling apparatus. The leak test is conducted using either a 
water dam (temporary pin) or by pouring water directly into the flush-mount hole (permanent) 
and looking for bubbling around the vapor pin or intrusion of water into the sample tubing. A 
shut-in test of the sampling apparatus involves manually applying a vacuum to the canister via 
the purge line of the apparatus and verifying that no leaks are allowing the vacuum to rapidly 
disappear. 
 
Immediately before sampling, the sampling apparatus is purged using a manually applied 
vacuum sufficiently to remove ambient air from the tubing. The canister valve is then opened 
and the sample is collected over approximately 5 minutes or until the vacuum reading on the 
canister is approximately 5 in/Hg, being sure to not allow the vacuum to reach zero. The canister 
is then closed, and the vapor pin is either removed (temporary) and the hole patched or the pin is 
capped and covered (permanent) for future sampling. 
 
Indoor Air Sampling 

Indoor air samples are collected using laboratory-supplied and cleaned 6L Summa canister 
attached to either an 8-hour or 24-hour flow controller, depending upon whether the site’s use is 
residential or commercial, per Department of Ecology guidance. Prior to sampling, the canisters 
and flow controllers are subjected to a shut-in test to look for leaks in the sampling equipment 
setup and the initial vacuum is recorded. Sampling canisters are placed within the general 
breathing height zone (4 to 6 feet above the ground surface). 
 
At the same time as indoor air sampling collection, at least one outdoor (ambient) air sample is 
collected of the same time period as the indoor sample(s). Contaminant concentrations detected 
in the ambient air samples are subtracted from contaminant concentrations detected in the indoor 
air samples to assess the contribution of vapor intrusion into site structures more directly. 
 
 
Sampling Results Quality Assurance 

The laboratory that conducts analysis of the samples collected by Stratum Group conducts their 
own quality assurance procedures, which typically include surrogate recovery, method blank, 
laboratory blank, and blank spike duplicate tests. The results of these test are reviewed by 
Stratum Group and any significant non-conformances or problems identified that limit our ability 
to use the data is addressed in the body of this report. 
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