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Section 1: Introduction 

This document presents the results of additional investigation activities conducted at the former 
Strebor property (Site) located at 3125 Thompson Avenue in Vancouver, Washington. The Site 
is undergoing investigation and cleanup under the Voluntary Cleanup Program (VCP) (VCP No. 
SW0377) of Washington State Department of Ecology (Ecology). The additional investigation 
was conducted in accordance with the Additional Investigation Work Plan, Former Strebor Site 
(Work Plan, Kennedy/Jenks, 1 February 2008) pursuant to the Model Toxics Control Act 
(MTCA) Cleanup Regulations (Ecology, 2007a) under the VCP. The Work Plan was developed 
based on data collected during the Remedial Investigation (Kennedy/Jenks 2004) and the 
Remedial Action (Kennedy/Jenks 2007) and was approved by Ecology in a letter dated  
27 March 2008 (Ecology 2007b).  

1.1 Investigation Purpose and Objectives 
This additional investigation was conducted to address Ecology comments provided to Tetra 
Pak, in a letter dated 5 April 2007 (Ecology 2007c), regarding the Site. In the comment letter, 
Ecology requested that further information be gathered to more completely characterize dioxin 
in the soil and pentachlorophenol (PCP) and halogenated volatile organic compounds (HVOCs) 
in the groundwater. Ecology requested additional characterization of dioxin in soil to the east of 
the building, which was the purpose of this investigation. Dioxin in soil has been adequately 
characterized in other areas of the Site. Monitoring and sampling of groundwater is being 
addressed as a separate task and a work plan for that monitoring will be submitted to Ecology 
under separate cover. 
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Section 2: Background 

The Site is located on approximately 3.7 acres in the lowland valley of the Columbia River at an 
elevation of approximately 50 feet above mean sea level (msl). A vicinity map is included as 
Figure 1 and the general Site layout is shown on Figure 2. The Site is located in the SW ¼, of 
the NE ¼ of Section 21, Township 2 North, Range 1 East in Vancouver. There is one structure 
on the property, a 14,000-square foot (approximate) building constructed in 1974. Land use in 
the vicinity of the Site is commercial, industrial, and residential.  

Prior to 1974, the Site was undeveloped rural land. The Site facility was developed in 1974 to 
formulate and store wood treatment products. The wood treatment formulating facility was 
closed in 1986 and the property was transferred between 1987 and 1989, when Tetra Pak 
purchased the property.  

The Site is zoned commercial/industrial. Tetra Pak uses the existing building for office space, 
maintenance activities, storage of parts and equipment, and certain photolithographic (label 
making) processes. A former tank farm area, located on the north side of the existing building, is 
paved and used as a temporary storage area for pallets and miscellaneous equipment and 
employee parking.   

2.1 Investigation and Remediation History 
Kennedy/Jenks Consultants performed a Remedial Investigation, Risk Assessment, and 
Feasibility Study (RI/RA/FS) from 2002 to 2004. These investigations identified PCP and dioxin 
and furan congeners (dioxin) as chemicals of concern (COC) in soil at certain locations at the 
Site, and PCP as a COC in groundwater at the Site (Kennedy/Jenks 2004).   

In September 2006, Tetra Pak undertook a Remedial Action to remove surface and subsurface 
soils identified during the RI process to contain elevated concentrations of PCP and dioxin 
(Kennedy/Jenks 2007). Approximately 320 lineal feet of rail spur was removed to accommodate 
soil removal activities. In the area beneath and around the rail spur, excavations ranged from 
approximately 2 to 6 below ground surface (bgs). Excavation depths were established based on 
results of Geoprobe® soil samples collected in April 2002.  Approximately 78 cubic yards (104 
tons) of PCP and dioxin-impacted soil was removed from the Site during the Remedial Action.   

A total of four “grab” confirmation soil samples were collected from within the limits of the 
excavations during the Remedial Action. Confirmation samples collected from the floor of the 
excavation indicate that residual concentrations of dioxin exceed MTCA Method B cleanup level  
of 11 nanograms per kilogram (ng/kg) for 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD).  
PCP was not detected above the analytical method reporting limit (MRL) in any of the 
confirmation soil samples. The excavations were backfilled with clean, imported, coarse-grained 
fill material. 
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Section 3: Investigation Activities 

On 12 May 2008, six soil borings were advanced, using direct-push drilling equipment for 
collection of soil samples to further characterize the horizontal and lateral extent of dioxin in soil. 
The direct push sampling equipment was operated by Cascade Drilling, Inc. of Gresham, 
Oregon under subcontract to Kennedy/Jenks. The locations of the borings are presented on 
Figure 2. Two borings were located within the footprint of an excavation area from the 2006 
Removal Action to delineate the vertical extent of dioxin in soil below the fill material placed in 
the excavation. The four remaining boring locations were located to the south, east, and west of 
the building to delineate the horizontal and vertical extent of dioxin in soil.  

The soil borings were advanced to a depth of 15 feet bgs. The soil type observed during the 
investigation was documented on soil boring logs using the Unified Soil Classification System, 
as a guideline, by Kennedy/Jenks personnel. Appendix A contains copies of the boring logs.  

Soil samples were collected from the intervals of 0 to 2 feet bgs, 5 feet bgs, 10 feet bgs, and 15 
feet bgs from borings B-8 through B-12. Soil samples were collected from boring B-13, located 
within the 2006 Remedial Action removal area, from depths at and below the bottom of the 
backfilled area (3, 6, 10, and 15 feet bgs). Soil samples were collected by cutting open the 
acetate sleeves and dispensing the selected soil interval into clean laboratory-supplied 8-ounce 
glass jars. The soil samples were sealed with a Teflon-lined lid, labeled, and placed in a chilled 
ice chest for transport, under chain-of-custody, to the laboratory.  

The upper 0.4 to 0.5 feet of borings B-8, B-10, B-11, and B-12 consisted of asphalt/gravel base 
rock or gravel fill. The upper 0.4 feet of boring B-9 consisted of grass and the grass root zone. 
Tan brown sand or silty sand was encountered below the surface material (from the surface in 
the case of boring B-13) to the total depth of each boring with the exception of borings B-11 and 
B-12. Dark brown gravelly sand was encountered at a depth of approximately 14 feet bgs in 
borings B-11 and B-12. Borings B-11 and B-12 were terminated in the gravelly sand zone. The 
soil in each boring was moist and became saturated at a depth of approximately 13 feet bgs.  

Upon completion, each boring was backfilled using bentonite chips and hydrated in accordance 
with Washington Administrative Code (WAC) 173-160-460. The ground surface was restored to 
the original condition (gravel or grass). A Geotechnical Hole report was submitted to Ecology for 
each soil boring by Cascade.  

Investigation derived waste (IDW) was temporarily placed in 55-gallon drums labeled with the 
project name, contents, date, and was stored near adjacent to the southwest corner of the 
existing building. The soil data from the push-probes will be used to characterize the drummed 
wastes. The IDW will be disposed of at a licensed treatment/disposal facility. 
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Section 4: Investigation Results 

The soil samples were submitted to Columbia Analytical Services, Inc. (CAS) located in 
Houston, Texas for analysis. Table 1 summarizes analytical results for this and previous 
investigations and remedial action, respective sample location, depth, and TTEC. The laboratory 
data package is provided in Appendix B. 

In accordance with WAC 173-340-708(8)(d)(ii), the concentrations of individual dioxin 
congeners were multiplied by their respective toxicity equivalency factors (TEFs) established by 
the Environmental Protection Agency (EPA) and re-evaluated by the World Health Organization 
(Van den Berg, et al. 2006) and summed, to calculate a total 2,3,7,8-TCDD total toxicity 
equivalent concentration (TTEC, also referred to as TEQ by EPA) for each sample. The TTECs 
for each sample collected during this investigation are summarized in Table 1.  

The soil sample collected from the interval of 0 to 2 feet bgs from each soil boring (3 feet for 
boring B-13) was analyzed for dioxins/furans using the CAS dioxin screening method by High-
Resolution Gas Chromatography/High-Resolution Mass Spectrometry (HRGC/HRMS), which is 
based on the EPA Method 8290. The remaining samples were archived for possible future 
analysis. The screening results indicated dioxins and furans were present in all six of the soil 
samples. Therefore, Kennedy/Jenks instructed CAS to conduct further analysis using the full 
EPA Method 8290 analysis. The resulting TTEC concentrations of each of these samples was 
less than the MTCA Method B cleanup level of 11 ng/kg for unrestricted land use, with the 
exception of the sample collected from 3 feet in boring B-13 (sample B-13-3).  

Sample B-13-3 contained a TTEC of 485 ng/kg. Based on this result, Kennedy/Jenks instructed 
the laboratory to analyze the sample collected from a depth of 15 feet from boring B-13 (sample 
B-13-15) using the dioxin screening method. Dioxins and furans were detected in sample B-13-
15 based on the screening analysis and the full EPA Method 8290 analysis was completed. The 
resulting TTEC concentration in sample B-13-15 was less than the cleanup level.  
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Section 5: Conclusions and Recommendations 

Conclusions and recommendations provided in this section are based on the results of 
investigations conducted in May 2008 and previous investigations and remedial activities. 
Based on the results of these investigations, the majority of the soil with TTEC concentrations 
that exceed the MTCA Method B cleanup level was removed during the remediation action. 

The lateral and vertical extent of dioxins in the soil above the MTCA Method B cleanup level 
have been defined and is limited to the area of the former rail spur. Samples collected north, 
south, east and west (B-11, B-9, TF-1 and B-10 and B-12 respectively) of the rail spur contain 
dioxin concentrations below the clean up level. Boring B-13, advanced in the area with the 
highest reported dioxin results (CF-3-3 in the Remedial Action [Kennedy/Jenks 2007]) contained 
dioxins above the cleanup level in the sample collected from a depth of 3 feet bgs, but below the 
cleanup level in the soil sample collected from a depth of 15 feet bgs. 

With the results of this investigation, Kennedy/Jenks believes no additional soil characterization 
is warranted at the site. 
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Tables 



Table 1:  Summary of Soil Analytical Results Dioxin - Toxic 
Equivalency Factors

Sample
Depth Date TTEC(b)

Sample (ft bgs)(a) Sampled (ng/kg)(c) Notes
Rail Spur
RS-1-2 2 04/08/02 90.31(d) Soil has been removed
RS-4-2 2 04/08/02 122.22 Soil has been removed
RS-4-10 10 04/08/02 5.88
RS-5-0-1 0-1 04/08/02 413.82 Soil has been removed
RS-5-2 2 04/08/02 76.92 Soil has been removed
RS-5-5 5 04/08/02 1398.2 Soil has been removed
RS-6-0-1 0-1 04/08/02 223.82 Soil has been removed
RS7-0-1 0-1 04/09/02 1971.34 Soil has been removed
RS7-2 2 04/09/02 7.45 Soil has been removed
Tank Farm
TF-1-15 15 04/08/02 0.076
TF5-5 5 04/10/02 0.067
TF5-22 22 04/10/02 0.046
TF-6-10 10 04/09/02 7.31
TF-8-25 25 04/09/02 3.23
Dry Wells
DW3A-20 20 04/09/02 64.77
DW3A-23 23 04/09/02 5.47
Confirmation Samples, Rail Spur
CF-1-3 3 09/27/06 14.76
CF-2-4 4 09/27/06 14.22
CF-3-3 3 09/27/06 597.57
CS-1-3 3 09/27/06 181.49
May 2008 Sample Results
B-8-0-2 0-2 05/12/08 0.195
B-9-0-2 0-2 05/12/08 5.81
B-10-0-2 0-2 05/12/08 0.086
B-11-0-2 0-2 05/12/08 0.127
B-12-0-2 0-2 05/12/08 0.035
B-13-3 3 05/12/08 485
B-13-15 15 05/12/08 0.241
MTCA Method B Cleanup Level(e) 11

(a) ft bgs = feet below ground surface.
(b) TTEC = Total Toxicity Equivalence Concentration. TTECs were calculated using 
The 2005 World Health Organization Reevaluation of Human and Mammalian Toxic Equivalency Factors 
for Dioxins and Dioxin-Like Compounds, Van den Berg et al, Toxicological Sciences 93(2):223-241, 2006.
(c) ng/kg = nanograms per kilogram. 
(d) Bold indicates TTECs exceeded MTCA Method B Cleanup Levels
(e) Model Toxics Control Act Method B Cleanup Level for unrestricted land use, 
     in accordance with WAC 173-340-703.
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Project Name TetraPak

SP

(SM) TAN-BROWN SILTY SAND; MOIST; MINOR
MICA FLAKES

SP

SM

B-12-15
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B-12-5

B-12-0-2

SW

ASPHALT/GRAVEL FILL

(SW) DARK BROWN GRAVELLY SAND; SLIGHTLY
MOIST; MEDIUM TO COARSE SAND;
APPROXIMATELY 30% SUBROUNDED TO
SUBANGULAR GRAVEL TO APPROXIMATLY 1.5" IN
DIAMETER.

(SP) TAN-BROWN FINE SAND; VERY MOIST; MINOR
MICA; BECOMES SATURATED AT APPROXIMATELY
13'

(SM) TAN-BROWN SILTY SAND (SAME AS 0.5-5');
MOIST

(SP) TAN-BROWN FINE SAND; MOIST; MINOR MICA
FLAKES

SAMPLE DESCRIPTION and DRILLING REMARKSColorType
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DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

Lithology
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DRILLER

DRILL BIT(S) SIZE

CDI

Geoprobe
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Asphalt Cap
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SAMPLING METHODS
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BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

ELEVATION AND DATUM

DATE STARTED

STATIC WATER ELEVATION

15.0 ft. bgs
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B-13-3

B-13-10
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SM

SP

(SP) TAN-BROWN FINE SAND; SLIGHTLY MOIST;
(FILL?)

(SM) TAN-BROWN SILTY VERY FINE SAND; MOIST;
ROOTS FROM 4-5' (1/8" DIAMETER); MINOR MICA

S. Misner

Project Name TetraPak

TOTAL DEPTH

DATE COMPLETED

SURFACE HOUSING

5/12/08

Project Number 016066.11

(SP) TAN-BROWN FINE SAND; MOIST; MINOR MICA;
BECOMES VERY MOIST TO SATURATED AT
APPROXIMATELY 12' WITH MINOR FE BANDING

SAMPLES

CDI

Geoprobe

n/a

n/a

n/a

n/a

Hydrated Bentonite Chips

n/a

SAMPLING METHODS

Type
& No.

Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery
(Feet)

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log

Lithology

Kennedy/Jenks Consultants

1 1OFSHEET
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n/a

n/a

n/a

0

n/a
BACKFILL DETAILS

n/a

n/a

n/a

n/a

n/a

15
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LOGGED BY

FT.STAND PIPE

Eric Wilson

2" OD

DRILLER

DRILL BIT(S) SIZE

Boring Name B-13

Boring Log
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(6-87) (3-88) (8-90)
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Appendix B 

Laboratory Analytical Report 
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