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1 INTRODUCTION

PNG Environmental, Inc. (PNG) prepared this Remedial Investigation (RI) report on behalf
of Avison Lumber Company (Avison Lumber) for the approximate five-acre study area
(subject site) located in Clackamas County, Oregon (Figures 1, 2A, and 2B).

The RI study area comprising this site is currently vacant but was historically associated
with a much larger lumber mill and forest products manufacturing facility covering
approximately 105 acres; these facilities operated between the 1940s and early 2000s.
The subject site is currently owned by Floragon Forest Products (Floragon). As a prior
owner of the larger 105-acre mill facility, Avison Lumber took over RI activities at the
property in early 2010 under a letter agreement administered by the Oregon Department
of Environmental Quality's (DEQ) Voluntary Cleanup Program (VCP). Since that time, the
majority of the 105-acre property has been remediated to the satisfaction of the DEQ, such
that remaining environmental review is limited to the five-acre study area which is the
subject of this Rl Report (Figures 2A and 2B).

1.1 PURPOSE

The purpose of this Rl is to characterize the magnitude and extent of contamination at the
five-acre study area, which includes the former Dip Tank Area and the portions of Bear
Creek located at the Floragon property. The results of this investigation are intended to
satisfy DEQ criteria for completing the entire Rl phase of work, and to provide the basis
for preparation of Feasibility Study (FS) and final remedial action planning for this site.

The site is being investigated in accordance with Oregon’s environmental cleanup statues
and rules (see ORS 465.200 et seq; OAR 340-122 et seq) under an agreement with the
DEQ. The FS will be developed based on the findings of this RI, with the goal of
implementing a protective site remedy that will satisfy applicable regulatory criteria.
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2 BACKGROUND

2.1 SITE LOCATION AND DESCRIPTION

The five-acre study area covers portions of seven tax lots, located north of South Molalla
Forest Road and west of South Molalla Avenue (Figures 2A, 2B, and 3). The site is
described as follows:

m  Address: 250 W. 7™ Street, Molalla (Clackamas County), Oregon.

=  Former Dip Tank Area: Latitude 45.1397°, Longitude -122.5829°

= Bear Creek Upstream Site Entry: Latitude 45.140505°, Longitude -122.580591°
m  Bear Creek Downstream Site Exit: Latitude 45.141924°, Longitude -122.590175°

=  Clackamas County Tax Map Numbers 52E17 and 52E17A, Township 5 South,
Range 2 East, Section 17:

Acres
Site Area Tax Lot Parcel Number (total parcel size /
study area size)

Portion of former mill occupied by

Bear Creek (Includes Reaches 0200 01107359 10.83/0.11
1and 2)
Portion of former mill occupied by
Bear Creek (Includes Reach 3 and 0102 05002348 9.74/0.35

a portion of Reach 4)

Portion of former mill occupied by
Bear Creek (Includes a portion of 0290 01107368 3.23/0.16
Reach 4)

Portion of former mill occupied by
Bear Creek (Includes Reach 5 and 2480 01107956 1.77/0.20
area below Beaver Dam #2)

Portion of former mill occupied by
Bear Creek (Includes area below

Beaver Dam #2 and a portion of 2490 01107974 24.07/0.20
Reach 6)
Portion of former mill fronted by
Bear Creek (downstream of 2400 01107947 16.23/1.07

beaver pond and including
Reaches 6 and 7)

Former Dip Tank Area 0101 01107340 5.95/3.19

TOTAL = 5.28 acres
(Rl study area)*

Note:

* The 5.28 acre RI study area includes all of Bear Creek at the site (Reaches 1 through 7) and the former Dip
Tank Area. Within this RI study area, Phase 3 RI tasks focused on upstream portions of the creek (Reaches
1 through 5) and the former Dip Tank Area, together covering 3.96 acres.
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2.2 ZONING AND USE

A portion of the site is located within the city of Molalla, Oregon and is zoned for heavy
industrial use (HI). Tax parcels located in Molalla city limits include 01107974, 01107359,
and 01107331. Other portions of the site are located outside Molalla, and are in
unincorporated Clackamas County, Oregon. Unincorporated portions include tax parcels
01107947, 01107956, 01107368, 05002348, and 01107340, and are designated for rural
industrial use (RI). Site zoning designation is presented on Figure 2C.

The site is currently vacant with the following main features:

®  The former Dip Tank Area is covered by asphalt pavement with exposed concrete
foundation slabs remaining at two former mill building locations (see Section 2.3).
These buildings were demolished and removed by Floragon in 2005. The former
Dip Tank Area covers a total of 3.19 acres.

— Three stormwater catch basins and associated conveyance piping are
located in the former Dip Tank Area and appear to discharge to the north at
Bear Creek. No other underground utilities are known in the former Dip Tank
Area.

= Site-wide, Bear Creek flows approximately 3,200 feet from east to west across the
former mill site, with recent Phase 3 RI efforts focused on the upstream 1,300 feet
in open creek areas designated as Reaches 1 through 5 (Figure 3; see Section 3
for a description of Phase 3 RI tasks). The site’s upstream “bank-full” coverage
totals 0.8 acres. Note that the 1,300-foot Phase 3 RI study area does not include
closed, culverted sections of the creek which cover an additional approximately
450 feet (total length of Reaches 1 through 5, including culverts, is approximately
1,750 feet). Downstream of Reach 5, Bear Creek exits the former mill property for
approximately 450 feet before flowing back onto portions of the former mill property
that are immediately adjacent to the Upland Northern Parcel NFA area. Excluding
the off-site portion, the downstream bank-full area of Bear Creek totals
approximately 1 acre over approximately 1,000 feet (across Reaches 6 and 7).

— The creek is culverted in segments and otherwise dominated by non-native
invasive vegetation, particularly for upstream areas at the site between
Reaches 1 through 4. Reach 5 of the creek is affected by recent beaver
damming activities and includes riparian area which became established
since industrial operations ceased at the site. Wetlands and Waters
Determinations have been conducted on the site for Bear Creek Reaches 1
through 5 as part of overall site characterization activities as discussed in
Section 3.2 (SWCA 2015 and 2016).

— Downstream from Reach 5, Bear Creek exits the Floragon property for
approximately 450 feet before flowing back onto portions of the former mill
property (these downstream portions of the creek are immediately adjacent
to former mill parcels that received a 2014 No Further Action (NFA)
determination from DEQ for that portion of the site). These downstream
portions of the creek including but not limited to Reaches 6 and 7, comprise
an additional 1,000 feet in length and were evaluated during prior Phase 2
RI efforts conducted in 2012. Details regarding Bear Creek characterization
are provided in Section 3.2 of this report.

No buildings are located within the RI study area. West and south of the former Dip Tank
Area, vacant industrial former mill buildings and surrounding land including a former log
pond area adjacent to Bear Creek were evaluated separately during prior Rl activities as
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part of a 16-acre “Southeast Corner Area” investigation conducted in 2014-2015
(Section 2.4.2).

Neighboring properties include forest land to the south (across South Molalla Forest
Road), a rural residence with farm/pasture use to the west, and industrial land formerly
owned by Floragon as part of the parent mill facility to the north. Agricultural land is located
east of the site across South Molalla Avenue. Vicinity land use primarily includes a mixture
of commercial, industrial, and residential properties.

2.3 SITE HISTORY

The operational and environmental characterization history of the former mill facility,
including the five-acre study area, is summarized below. Details regarding historic mill
facility operations and investigation efforts are provided in the Phase 1 Rl Report
(PNG 2011).

2.3.1 Facility Operations

The five-acre RI study area is limited to the former Dip Tank Area and on-site portions of
Bear Creek, which are both part of a larger industrial 105-acre property as illustrated on
Figures 1, 2A, and 2B. Lumber-related manufacturing occurred at the 105-acre property
beginning in the 1940s and was largely discontinued by 2009. The mill site was owned
and operated by Avison Lumber until 1998-1999 when it was purchased and operated by
Floragon.

From approximately 1970 to 1986, Avison Lumber applied a water-based
pentachlorophenol (PCP) solution on lumber for anti-fungal purposes prior to shipment in
containers. It was later discovered that this solution may have contained manufacturing
impurities including a family of related chemicals called chlorinated dibenzo-p-dioxin and
chlorinated dibenzofurans, commonly referred to as dioxin. Lumber was prepared for
shipping by being dipped into one of two tanks containing the water-based anti-fungal
solution. These dip tanks were located in the southern portion of the site which is a focus
of this Rl. The PCP solution was switched in the late 1980s to a detergent based anti-
fungal solution.

No buildings are currently present within the RI study area, but remnant concrete building
foundations remain at the former Dip Tank Area parcel. These buildings were designated
as “Re-Saw #2" to the west, and “Drying Kilns #2” to the east. The two dip tanks were
located at/adjacent to these buildings, as illustrated in Figure 4.

Most of the 105-acre property’s mill buildings have been demolished although vacant
buildings constructed in the 1990s and related to Floragon’'s former *“glue-lam”
manufacturing operations remain in the southern portion of the property, south of the
former Dip Tank Area near Molalla Forest Road. Northern portions of the former mill
facility were sold following the “North Parcels” NFA determination in 2014 and are currently
being used for industrial purposes. Recently, another operator has moved onto a portion
of the northern area and has paved a large section for industrial use.

2.3.2 Environmental Investigation and Remediation Actions Summary

A series of environmental investigation and remediation activities were performed at the
mill facility starting in the 1980s, and included early assessment by Avison Lumber and
the U.S. Environmental Protection Agency (EPA) Region 10. Initial investigation identified
contamination at the mill site, but concluded that it was not significant enough to require
further action by EPA. DEQ identified the mill site as a low priority for further action based

PNG ENVIRONMENTAL, INC. 10/31/2016
4 1177-01 20161031 RI Report.docx



on these initial findings. The site is listed in the DEQ Environmental Cleanup Site
Information Database as ECSI Site Number 0009.

In order to address DEQ requirements, site-wide RI activities were renewed in 2010
across the 105-acre mill property (Section 2.4.) Following risk assessment and focused
remediation on the northern portions of the mill property covering approximately 84 acres
in 2013-2014, subsequent investigation efforts have focused on remaining southern
portions of the former mill site where low levels of phenols and hydrocarbons are present
in soil and groundwater around two former dip tanks, well away from offsite residential
development. Work and risk evaluations conducted in 2014-2015 demonstrated
protective environmental conditions at a 16-acre portion of the mill property’s southeastern
margins.

This Rl Report documents the environmental characterization of the remaining five acres
of the former mill site (i.e., remaining 5-acres following investigations that addressed the
84-acre and 16-acre portions of the mill property), particularly dioxin which are present in
shallow Dip Tank Area soil beneath pavement surfaces, and within shallow Bear Creek
sediments. Characterization of the localized distribution of these chemicals of interest
comprise the five-acre Rl study area.

Initial Investigations and RI/FS Work Plan

The first known environmental assessment was completed at the mill site in 1981 or 1982
by DEQ. Since that time, multiple additional studies have been completed to characterize
site conditions. Initial investigation work detailed in the RI/FS Work Plan (AMEC 2009)
includes the following related documentation.

= DEQ Pentachlorophenol (PCP) Contamination Interoffice Memo (DEQ 1982).
m  Beak Consultants Chlorophenol Investigation (Beak 1983).

= DEQ PCP/TCP Degradation Interoffice Memo (DEQ 1984).

= EPA/Radian Site Inspection (USEPA 1985).

m  Scientific Resources, Inc. Water Sampling (SRI 1987).

= Ecology and Environment, Inc. Investigation (Ecology and Environment 1988).

= Seminole Environmental UST Decommissioning Activities (Seminole 1997a, and
1997b).

®m  GeoEngineers Phase | Environmental Site Assessment (GeoEngineers 1998).
= Braun Intertec Subsurface Investigation (Braun 1998).

= NW EnviroSearch, Inc. (NWES) Phase | Environmental Site Assessment
(NWES 2004).

= NWES Limited Waste Disposal & Soils Cleanup and Native & Fill Soils
Assessment, Log Yard and Former Mill 4/5 Parcel (NWES 2006).

Investigative findings for this 25-year period were evaluated and incorporated into the
development of the 2009 RI/FS work plan prepared by AMEC. The RI/FS work plan was
prepared with extensive DEQ input to identify site-wide areas of concern (AOCs) and to
develop a comprehensive list of chemicals of interest (COIs) that were evaluated during
subsequent phases of Rl work (Section 2.4).
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2.4 REMEDIAL INVESTIGATION ACTIVITIES (2010 — 2015)

Following DEQ approval of the 2009 RI/FS work plan and as authorized by Floragon and
Avison, a series of investigation tasks were developed and implemented between 2010
and 2015 in order to address Oregon’s environmental cleanup law regarding contaminant
characterization and risk assessment. Each phase of investigation added to a
comprehensive understanding of site conditions by addressing the identified data gaps
such that the focus of subsequent efforts could be narrowed and refined. The most recent
Phase 3 RI investigation element (Section 3) is intended to resolve the few remaining RI
data gaps and complete the investigation/characterization phase such that the FS can be
completed in support of adopting a final site remedy.

2.4.1 Phase 1 Remedial Investigation

In accordance with the 2009 work plan, extensive site investigation efforts were conducted
across the 105-acre mill property in 2010. The Phase 1 Rl evaluated site-wide conditions
and indicated that limited and localized environmental impacts were present at certain
portions of the former mill property. In general, the greatest concentrations of primary
COils (chlorophenols, dioxin, and petroleum hydrocarbons) were identified at the former
Dip Tank Area, former Log Pond Area, and former Hyster Shop Area. Bear Creek
sediments and soil associated with a ditch and related catch basins located in northern
portions of the site contained relatively low dioxin concentrations requiring further
evaluation. Potential contaminant transport was determined to require additional study as
part of future (i.e., Phase 2) supplemental RI characterization efforts.

The Phase 1 Rl included baseline human health and ecological risk characterization tasks
which established likely contaminant receptor and exposure scenarios, and provided
context for potential environmental exposure to the identified COls.

The Baseline Human Health Risk Assessment (HHRA) determined that there was a
potential for unacceptable occupational worker exposure at the site, driven by the potential
for soil direct contact and incidental ingestion of dioxin from exposed soil at specific
locations. No other chemicals or media resulted in unacceptable risks for human
receptors at the industrial site. The 105-acre mill site was divided into two main exposure
units based on configuration, past operational use, and current conditions. These general
exposure units included (1) the Upland Area (where no unacceptable risks were identified)
and (2) the combined Dip Tank and Hyster Shop Areas. Unacceptable risks were
calculated for future occupational and construction workers having direct contact with
localized dioxin-contaminated shallow soil beneath the paved former Dip Tank area (as
well as localized catch basin sediments at a separate maintenance area known as the
former Hyster Shop).

Level Il ecological risk-based screening indicated that unacceptable ecological risks may
exist due to potential direct exposure to site-related chemicals in surface soil and
groundwater located at the former Log Pond, Hyster Shop and Dip Tank Areas, Bear
Creek sediment, and North Drainage Ditch soil/sediment. Further ecological assessment
during the Phase 2 investigation was recommended to evaluate contaminants of potential
ecological concern in groundwater and sediment at these specific areas.

2.4.2 Phase 2 Remedial Investigation

A series of supplemental activities generally referred to as Phase 2 of the Rl were
conducted to address data gaps identified during the first phase of Rl work. These Phase
2 activities were conducted between 2012 and 2015, and resolved most of the RI data
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gaps such that the majority of the 105-acre mill property could be eliminated from further
environmental concern. Based on Phase 2 RI and risk assessment findings, the DEQ
issued an NFA determination for the 84-acre Northern Parcels Area in March 2014 (DEQ
2014) and a separate NFA is currently pending for the 16-acre SE Corner Area (NFA
anticipated in 2017) (DEQ 2015a).

Investigation tasks conducted in 2012 focused on sediment contaminant characterization
including (1) on-site portions of Bear Creek, and (2) surficial soil/sediment materials within
the site’s industrial North Ditch, and among related catch basin and drainage pipe features
located near the Northern Ditch and former Hyster Shop areas. The sediment
characterization effort focused on dioxin, since other COls including non-PCP
chlorophenols, polynuclear aromatic hydrocarbons (PAHs), and metals were generally
concluded to not present unacceptable risks based on the Phase 1 RI risk assessment
(Section 2.4.1). Preliminary stream flow analysis for on-site portions of Bear Creek was
conducted during seasonal high (spring 2012) and low (summer 2012) flow periods to
provide the basis for evaluating sediment transport conditions in this environment.
Investigation and risk characterization findings were presented in a data summary report
(PNG 2012).

Based on the 2012 sediment and streamflow characterization efforts, PNG evaluated
protective dioxin exposure conditions for a range of potential receptors exposed to soils
(applicable to downstream off-site residents exposed to creek flood events and adolescent
trespassers entering the subject site) and creek sediments (for downstream adolescent
recreational creek users and adolescent trespassers on the site). Findings of this risk
characterization effort indicated that dioxin concentrations identified in site creek
sediments do not represent unacceptable risk to anticipated off-site residential users or
trespassers (TAS 2012).

During 2013, PNG evaluated seasonal surface water and groundwater conditions and
confirmed groundwater discharge to Bear Creek at the site. The 2013 findings were
consistent with previous expectations regarding groundwater-surface water interactions
previously reported by Beak (1983). Contaminants in groundwater were delineated and
characterized based on Phase 2 RI findings.

Groundwater quality samples collected from the network of shallow and intermediate-
depth monitoring wells were useful in defining the nature, extent, and distribution of
groundwater contamination in proximity to the former Dip Tank and Hyster Shop Areas
(including the former Log Pond located west of the Dip Tank Area). Contaminants of
interest included PCP and other chlorophenols and petroleum hydrocarbons, as well as
volatile organic compounds at the former Hyster Shop Area. Where detected, none of the
contaminant concentrations in groundwater exceeded their respective DEQ Risk-Based
Concentrations (RBCs) for applicable exposure pathways at the site. In particular, no PCP
was detected above the laboratory method reporting limits (MRLS) in the groundwater
samples collected during the 2013 monitoring events. In consideration of the offsite
residences to the north and east of the former Hyster Shop Area, RBCs for volatilization
to outdoor air and vapor intrusion to buildings under residential scenarios were also
evaluated. These residential RBCs for groundwater were not exceeded.

Transport mechanisms and pathways which have likely influenced contaminant
distribution on the surface and in the subsurface consist of overland storm water flow
across the surface and into storm water collection features (i.e., Bear Creek) and
infiltration into the subsurface and subsequent advective/diffusive transport via
groundwater flow. The extent of identified contaminants in the subsurface, including PCP
and dioxin, has been limited due to the relatively immobile characteristics of these
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contaminants (e.g., low water solubility, relatively high adsorption character, etc.) coupled
with the low-permeability/high organic carbon content characteristics of subsurface media.
The extent of PCP impacts appears limited to shallow soil and groundwater in the
immediate vicinity of the former Dip Tank, and PCP was not observed to be migrating
toward or discharging to Bear Creek at this time. Vertically, contaminant transport towards
the deeper regional drinking water aquifer was also not observed and is not expected
considering the limited source area extent, relatively low concentrations observed, and the
predominately lateral groundwater flow in the study area (PNG 2013). Due to this overall
setting, dioxin are not regarded as a COI in groundwater and were not evaluated except
in soil and sediments as detailed in Section 3.

Northern Parcels

The northern 84 acres of the 105-acre Floragon property were evaluated during RI
activities between 2010 and 2014, where investigation work identified localized, relatively
low levels of common urban and site-related contaminants (primarily dioxin, hydrocarbons,
and zinc) among soils and sediments which had collected in the stormwater conveyance
system and a related ditch that served this area and the adjacent former Hyster Shop
Area. Figures 2A and 2B illustrate the 84-acre North Parcels Upland Area. Human health
and ecological risk assessment enabled the development and implementation of a
focused remediation effort (Figures 5 and 6) that resulted in DEQ’s No Further Action
determination for this portion of the site in March 2014 (DEQ 2014).

= Upland Soils: COls have either not been detected or were identified at low
concentrations across Upland Areas on the Floragon site. Where identified, COls
were determined to be present at levels below applicable soil RBCs.

= Stormwater Runoff: Catch basins located in paved former yard areas west and
northwest of the former Hyster Shop discharge to the North Ditch at its southern
origin. In the same general location near its origin, the North Ditch also receives
direct runoff and discharge from adjacent off-property industrial facilities and
roadways. One catch basin within the Upland Area (sample AB-37) is known to
discharge to Reach 2 of Bear Creek at a location just north of the former Dip Tank
Area (creek sediment sample location SED-1; see Figure 3). Bear Creek was
excluded from the Northern Parcels Upland Area assessment and NFA
determination and is being evaluated separately as an element of the Phase 3 Rl
activities (Sections 3 through 6 of this report).

= Groundwater: The shallow water table at the site is present at depths ranging from
2.5 and 7.5 feet below ground surface (bgs), and is above an extensive aquitard.
This shallow water table zone is distinct from the regional drinking water aquifer
which occurs at depths near or below approximately 100 feet bgs. Shallow water
groundwater discharges to Bear Creek at this site. However, contaminants of
concern present in groundwater are localized and not expected to migrate to any
surface water features or regional drinking water resources. Limited future
migration of the contaminants of concern detected in groundwater is supported by
the limited migration since PCP-based wood treatment was discontinued in the
later 1980’s. The limited extent of contamination in groundwater is consistent with
the relatively low mobility character of the contamination (e.g., relatively low
solubility, relatively high adsorption, etc.) and relatively low concentrations
detected.

= Human Health Risk: The HHRA (EES 2014b) concludes that no unacceptable
human health impacts are anticipated from occupational contact with the ditch or
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catch basin sediments or groundwater. Receptors were identified as current and
future occupational workers and trespassers, future construction workers, future
trench/excavation workers, and future maintenance workers whose duties would
include cleaning out and maintaining the catch basins in the Uplands Area.

m  Ecological Risk: Under current and reasonably likely future site conditions,
potential ecological risks were associated primarily with dioxin in shallow ditch
soil/sediments, with the highest potential for adverse effects localized along the
eastern property boundary.

= Focused Remedy: Based on RI findings and risk characterization conclusions and
as coordinated with DEQ, Upland Area drainage features including catch basins,
related underground piping connections, and “hot spot” portions of the North Ditch
were cleaned out in October 2013 and January 2014 (Figures 5 and 6). Removed
sediments and stormwater were transported off-site to approved waste disposal
facilities. A cluster of catch basins located southeast of the former Hyster Shop
and around the AB-37 location (AB-37-1, AB-37-2, and AB-37-3) were determined
to discharge directly to Bear Creek, and these catch basin features and related
drain lines were also cleaned in October 2013 (Figure 5).

= Upland Area NFA: Following the completion of Upland Area storm system and
ditch sediment cleanout, DEQ concluded that residual chemicals of interest in the
Upland Area do not pose an unacceptable risk to human health or the environment,
and issued an NFA Determination for this portion of the mill site in March 2014.

= Current Use: Since DEQ issued the NFA determination, much of the northern area
has subsequently been redeveloped by others for use including log sorting,
chipping and related wood processing activities.

16-Acre Southeastern Corner Area

During 2014 and 2015, a group of four contiguous tax lots/parcels located at the mill site’s
southeastern corner were evaluated under the Rl and determined to be suitable for
independent assessment and NFA consideration (PNG 2015a, DEQ 2015a). This 16-acre
“SE Corner Area” is located immediately north of South Molalla Forest Road, and west of
South Molalla Avenue (Figures 2A and 2B). Although the 16-acre SE Corner Area
straddles Bear Creek and adjoins the former Dip Tank Area where contaminant
concentrations and receptor scenarios exceed risk-based criteria, evaluation of the
16-acre area specifically does not included these portions of the site (i.e., does not include
the 5-acre Phase 3 study area). Rl and FS activities are being conducted separately at
the five-acre Bear Creek and former Dip Tank study area as described in Sections 3
through 6 of this report.

Investigation work at the 16-acre SE Corner Area identified localized, relatively low
concentrations of common urban and site-related contaminants. These contaminants
include dioxin in shallow soil beneath a paved area as well as PCP and hydrocarbons in
shallow groundwater. In order to characterize shallow dioxin concentrations near the
boundary between the 16-acre SE Corner area and the former Dip Tank Area, additional
soil samples were collected in July 2014 to the west and south of the Dip Tank Area. Each
of the two sampling areas was comprised of five-point composite samples collected within
the upper one foot of soil beneath existing cover/pavement surfaces. These samples were
designed to evaluate potential future occupational exposures at this portion of the 16-acre
parcels as this area was being proposed for industrial redevelopment. These sampling
locations (“Composite Area 1” and “Composite Area 2”) and associated dioxin/furans
results (401 and 2.5 picograms per gram [pg/g] TEQ, respectively) are shown on Figure 7.
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Published RBCs for occupational direct contact and construction worker exposures are
currently 16 and 170 pg/g, respectively (DEQ 2015b).

A Focused Risk Evaluation Summary (EES 2014a) and subsequent discussions with DEQ
acknowledged that potential human health risks at the 16-acre SE Corner Area are
governed by possible non-residential direct-contact exposures to dioxin in shallow soil
which is located beneath a limited portion of the existing pavement surfaces. This area is
represented by the “Composite Area 1” soil data. DEQ determined that acceptable risk
criteria will be demonstrated by maintaining the existing protective pavement cover in the
one-acre area represented by Composite Area 1 (Figure 7).

Avison Lumber and Floragon completed the following tasks during September-October
2015 to satisfy DEQ’s criteria for establishing protective measures at the 16-acre
SE Corner Area (PNG 2015a):

®  Repaired the existing pavement surface in a one-acre area north of Building #1,
where sub-pavement fill soils represented by the Composite Area 1 sample contain
dioxin at a concentration of 401 pg/g. The existing asphalt concrete pavement in
this area was cleaned and re-surfaced with a protective asphaltic chip-seal cover
that is compatible with continued commercial/industrial use of the 16-acre parcel.
This chip-seal resurfacing was completed in late September 2015.

= Established limited access to the adjacent former Dip Tank area by the installation
of fencing across the shared boundary between these two areas (completed in
October 2015). Other existing features such as remnant building foundations to
the east and west, perimeter brush and ditches to the east, and other fenced site
areas elsewhere to the north, all contribute to limited vehicle and pedestrian
access between the 16-acre SE Corner Area and the relatively small former Dip
Tank Area.

®m  Prepared a written restrictive covenant defining and limiting this specific area to
commercial/industrial use, with protocols for inspecting and maintaining a
protective pavement covering across the specified one-acre area.

As with the North Parcels Upland Area, human health and ecological risk assessment
enabled the development and implementation of protective measures that resulted in
DEQ'’s Staff Memorandum recommending an NFA determination for this portion of the site
(DEQ 2015a).

2.4.3 Phase 3RI

Following extensive site characterization and risk assessment efforts over the entire
105-acre former mill site (including NFA determinations for the 84-acre Northern Parcels
Upland Area [DEQ 2014] and the 16-acre SE Corner Area [pending]), remaining
investigation data gaps for the 5-acre Bear Creek and former Dip Tank Area were limited
to the evaluation of the following COls:

= Dioxin.

= Arsenic.

= Volatile organic compounds (VOCs).

= Semi-volatile organic compounds (SVOCSs).

Findings for this 5-acre study area are described in Section 3 of this report.
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3 PHASE 3 REMEDIAL INVESTIGATION

In accordance with a DEQ-approved work plan, Phase 3 RI activities were conducted at
the Floragon site during 2014 and 2015 (Appendix A; DEQ 2015c¢). The purpose of this
RI work was to further delineate the magnitude and extent of contaminants in Bear Creek
sediments and former Dip Tank Area soils at a five-acre study area of the Floragon Mill
property (Figures 8 through 15). Based on the findings of Phase 3 RI work as
supplemented by the risk assessment update (Section 6), the overall Rl goals established
by DEQ have been addressed to the extent that the FS and final remedial action planning
for this portion of the site can be completed.

Sediment and soil sample data for this study area are shown on Figures 8 through 15, and
summarized in Tables 1-1 through 7-2.

3.1 PHASE 3 RI STUDY AREA

3.1.1 Bear Creek Sediments and Dioxin Screening Criteria

Environmental issues for Bear Creek are primarily focused on ecological receptors for
which DEQ has proposed site-specific numeric criteria based on mammalian toxic
equivalency (TEQ) exposures to dioxin in creek sediments. Human health exposures are
also considered in the site-specific risk assessment, although the ecological risk criteria
are regarded as being protective of human receptors. Details are provided in Section 6.

Acknowledging the relatively poor habitat quality of the creek on the Floragon property,
and the small area and exposure inputs available within the home range of the weasel,
RBC criteria for this mammalian receptor were developed by DEQ as follows:

= Preliminary Remediation Goal (PRG) = 20 pg/g: A calculated soil dioxin PRG of
12 pg/g was adjusted by DEQ to 20 pg/g using sediment concentration to dose
regression (Appendix D). The 20 pg/g PRG was considered by DEQ to be
protective of sediment-exposed ecological receptors.

m  Remedial Action Level (RAL) = 120 pg/g: DEQ indicates the basis for
establishing this RAL is that eliminating exposure to areas of dioxin
concentrations exceeding 120 pg/g will lower the overall ecological receptor
exposure among site creek sediments to a reasonably protective level intended
to approach the PRG.

Previous RI data, collected prior to 2014, was from11 sediment transect sample locations
representing an approximately 3,000-foot length of Bear Creek where it flows across the
Floragon site (Figure 8). Contaminant delineation using the Phase 1 and Phase 2 Rl data
provided a general understanding of dioxin distribution at the Floragon site provided a
basis for Rl development.

Sediment conditions located within downstream portions of the site creek (below the
SED-8 sampling location) indicated dioxin concentrations generally below the 120 pg/g
Remedial Action Level. Initial phases of the Rl (Phase 1 and 2 during 2010-2012)
identified three creek sediment samples located upstream of the SED-8 location where
dioxin concentrations marginally exceeded DEQ’s 120 pg/g RAL. Dioxin concentrations
among those three samples ranged from 165 to 413 pg/g as shown in Figure 8.

Additional sediment sampling was conducted during Phase 3 of the RI in an effort to
provide more detailed characterization of Bear Creek sediments approaching or
exceeding the 120 pg/g RAL at the Floragon property. The additional efforts were
intended to provide more representative delineation of both chemical and physical creek
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characteristics extending from the SED-8 location upstream to the property boundary
adjacent to South Molalla Avenue.

3.1.2 Former Dip Tank Area Soils and Dioxin Screening Criteria

Among site soils, the greatest dioxin impacts were identified beneath pavement within one
apparently isolated location adjacent to a former lumber dip tank, where in 2010 a
concentration of 2,221 pg/g was measured in sample AB-06 at a depth of six inches bgs.
Among three other shallow soil samples collected from this general area in 2010, dioxin
concentrations ranged from 43 to 328 pg/g. Catch basin sediments sampled from this
area at the same time (AB-19A and AB-19B) contained dioxin concentrations from 109 to
1,115 pg/g. Perimeter composite soil samples collected in 2014 during characterization
of the 16-acre SE Corner Area indicated dioxin concentrations of 2.5 pg/g to the west and
401 pg/g to the south of the former Dip Tank Area (Section 2.4.2). Deeper soil samples
were not analyzed for dioxin during this phase of the evaluation, but the vertical extent of
soil contamination is expected to be limited due to several factors. These factors include
the surficial nature of the source(s) and releases, shallow groundwater with predominant
lateral flow in this area, and the affinity of dioxin for adsorption to the soail (i.e., limited
migration with groundwater due to preferential retention on the soil matrix) (Section 5).
Figure 9 illustrates initial dioxin data (2010 — 2014) for soils within and adjacent to the
former Dip Tank Area.

Non-creek environmental issues in the former Dip Tank Area focus on where shallow sail
impacts by dioxin represent (1) unacceptable human health risks based on potential
occupational direct exposure, and (2) source control implementation to prevent potential
contaminant migration to Bear Creek. No significant ecological risk factors have been
identified within the paved former Dip Tank Area except as related to creek source control.
Based on the recent risk evaluation for the adjacent 16-acre SE Corner Area (EES 2014a)
and discussions with DEQ, occupational direct contact RBCs governing dioxin
concentrations in Dip Tank Area soil (under pavement) may be as low as 16 pg/g, with
corresponding “hot spot” concentrations of 1,600 pg/g. In the context of stormwater
source control and potential contaminant migration to the creek, the 16 pg/g upland soil
RBC for occupational receptors would be protective of a 20 pg/g mammalian PRG for
dioxin established by DEQ for Bear Creek sediments (Section 3.1.1). Other occupational
and trespasser receptor scenarios (Section 6) will be adequately protected by the
application of the most stringent 16 pg/g direct contact RBC and associated hot spot
reference concentration of 1,600 pg/g for Dip Tank Area soils.

As with Bear Creek sediment delineation, additional Phase 3 RI soil sampling was
necessary to address the remaining Rl data gaps for characterization within the study
area.

3.1.3 Groundwater

RI findings indicate that COls across the site, and specifically within the study area, are
localized. Contaminant migration in groundwater is not expected to be a concern
considering the subsurface characteristics of the site, as well as the generally low mobility
of the contaminants of concern. The RI concludes and DEQ has acknowledged that there
are no indications that the local drinking water aquifer is in contact with or otherwise
threatened by site contaminants. Although the shallow water table discharges to Bear
Creek in this area, site contaminants have not been identified in groundwater as it
approaches the creek and future migration is not expected to be a concern (Section 4).
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3.1.4 Surface Water

The Conceptual Site Model (CSM) indicates that Bear Creek surface water is not
substantially threatened by environmental issues related to shallow soil and groundwater
impacts at the Floragon site (Section 5). Site surface water is adequately protected
because stormwater discharges to the creek from on-site sources are primarily limited to
surface water runoff from paved areas and no active manufacturing operations have
occurred at the site near the creek since 2006. Wetland and waters determinations have
been conducted to characterize Bear Creek conditions at the site (SWCA 2015 and 2016).
Factors mitigating the threat to Bear Creek surface water include:

®  The greatest potential source of impact to site surface water is migration of
contaminated Dip Tank Area soils into the creek. Contaminated soils in this area
are paved and the potential for direct contact and runoff across exposed areas is
therefore unlikely.

= No other sources of contamination are known or expected to exist in this area.
= COls, where present in groundwater are not expected to migrate to the creek.

= Except during winter flood events when creek flow overtopping the banks is
observed, creek conditions are generally low energy and not erosive.

®m  Catch basin and related conveyance/discharge piping at the Dip Tank Area is
expected to contain a limited quantity of sediments and mitigate potential future
impacts.

3.2 BEAR CREEK SEDIMENT INVESTIGATION

Multiple sediment sampling events have been collected throughout on-site portions of
Bear Creek during RI efforts dating to 2010. Most recently, Phase 3 Rl sampling was
conducted during November 2014 (within Reach 3 of the creek where the site’s greatest
dioxin concentrations in sediment had previously been identified) and October 2015 at the
site’s remaining portions of Bear Creek (referred to as Reach-1, -2, -4, and -5).

For the Phase 3 sampling effort, a total of 17 transect sample locations (SED-200 through
SED-211 and AB-25-0 through AB-25-5) were used to supplement prior samples so that
characterization data would be established at approximately 50 to 100 foot intervals within
the creek study area. Because of the presence of dense fill and debris, available sediment
data is generally limited to the top one foot of the creek bed in most locations (see
discussion below). Dioxin data and sediment sampling locations are illustrated on Figures
10 and 11. Investigation details are provided and attached in a separate Phase 3 Rl data
summary technical memorandum (Appendix A).

3.2.1 Sediment Sampling

PNG implemented the DEQ-approved Work Plan investigation activities and collected
sediment samples using the following approach:

In order to obtain representative physical and chemical data that incorporates a degree of
spatial variability, three individual “A/B/C” sediment samples were collected from a
transect across the creek bed at each of the 17 sampling locations, for each of two depth
intervals where possible (0-1 and 1-2 feet below the water/sediment interface). Samples
were collected from near the transect edges (“A” and “C”), with the “B” sub-location
collected from near the center of the creek bed. PNG collected and containerized all
individual samples separately. For each A/B/C transect, the analytical laboratory split
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each sample such that aliquots of equal mass were mixed into a single composite sample
for a given location and depth.

Additional creek sediment thickness and distribution data were collected using a soil probe
at approximately 50 foot increments within the creek basin study area. Sediment
thickness was measured after sampling activities to minimize disturbance to the sampling
areas.

Bear Creek conditions observed during RI efforts were generally consistent among
sediment sampling locations, and similar to previous sampling events. The creek banks
are for the most part bounded with rip rap and thick vegetation. Surface water in Bear
Creek was typically one to three feet deep (deeper in several locations), extending up to
25 feet wide during the October 2015 investigation. Sediment deposits were comprised
of approximately six inches to two feet of silty gravel, underlain by very dense gravels.
Woody and other debris within the sediment deposits was encountered at various depths
throughout the study area. Sampling refusal occurred at the dense gravel interface with
the overlying sediment deposit.

No obvious signs of chemical contamination such as hydrocarbon sheen, discoloration, or
stressed vegetation were observed in any of the sediment sampling locations. Typical
transect cross sections for the study area (Reach-1 through Reach-5) are presented in the
Phase 3 Rl Report Technical Memorandum (Appendix A).

3.2.2 Sediment Analytical Testing Results (Dioxin)

A total of 25 composite sediment samples, including one duplicate sample (dioxin only),
were analyzed for dioxin and furans by EPA Method 1613B, and conventional parameters
including grain size distribution, bulk density, moisture content, and total organic carbon.
Standard testing for total and leachable metals by EPA Method 6010 was also conducted
among selected samples. Individual split samples from each discrete sampling location
were archived at the analytical laboratory.

The 2014-2015 creek data provide a useful supplement to the overall sediment
investigation for this site. Investigation findings confirm dioxin concentrations in creek
sediments are moderately elevated above the DEQ Remedial Action Level (120 pg/g)
within a localized zone at the site, limited to defined areas within Reaches 1 through 5.
Dioxin in creek sediments, where identified above the 120 pg/g RAL, are limited primarily
to shallow fine-grained sediments within the upper one foot of the creek bed. These higher
TOC concentrations reflect the heavily vegetated nature of the creek as well as the
relatively low energy creek flow conditions that limit erosion and mobility of the fine-grained
sediments (relatively low energy flow conditions resulting from beaver dams culvert flow
restrictions, heavy vegetation, etc.).

Sediment analytical results are summarized below and illustrated on Figures 10 (all RI
data) and 11 (showing the Phase 3 RI study area at Reaches 1 through 5). Sampling and
analytical details are provided separately in Appendix A. Key findings and observations
for the study area are summarized below.

Reach 1

Reach-1 (Figure 11) represents upstream sediment conditions where Bear Creek enters
the Floragon property. South Molalla Avenue, a major local roadway, crosses Bear Creek
immediately adjacent and upstream up this eastern property boundary, and roadway
runoff and drainage ditches discharge directly to the creek at this location. Also, surface
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water runoff from other commercial and residential properties discharges to the creek
upstream of this reach of the creek.

Sediment sample AB-28 was collected in 2010 from the Reach 1 area near the most
upstream Floragon property boundary. Sampling data is limited at location AB-28 to
shallow sediments (0-1 foot depth), where dioxin were detected at a concentration of
165 pg/g. To delineate the extent of dioxin in Reach-1 sediments, Phase 3 RI transect
locations SED-211 and SED-210 were established sequentially downstream from AB-28
at approximately 50 foot intervals.

= Shallow sediment samples collected from SED-211 (105 pg/g) and SED-210
(45 pg/g) identified dioxin at decreasing concentrations with distance from AB-28.
Only one deeper sediment sample has been recovered in Reach 1 to date, with
dioxin detected in the 1-2 foot deep sample from SED-211 at a concentration of 84

pg/g.
m  Reach 1 dioxin concentrations exceed the PRG of 20 pg/g in all three samples

collected during the Phase 3 Rl. Among all RI data collected to date at Reach 1,
only the most upstream sample (165 pg/g at AB-28) exceeds the RAL of 120 pg/g.

= Dioxin concentrations in sediment samples from Reach 1 are greatest near the
upstream boundary where local drainage features and Bear Creek enter the
Floragon property. Multiple potential offsite sources of dioxin are present along
the drainage features that discharge to Bear Creek at this upstream location.

Culvert 1-2

Bear Creek flows into an underground culvert at the downstream end of Reach 1.
Composite sample SED-1 (Figure 11) was collected in 2012 from sediments at an
exposed small culvert junction near the middle of this section, between Reaches 1 and 2.
The dioxin concentration of 19 pg/g at this SED-1 location is below the 20 pg/g PRG.
Shallow sediment samples have also been collected immediately upstream (SED-210 at
45 pg/g) and downstream (SED-209 at 151 pg/qg) of this culvert.

Reach 2

Reach 2 begins where the creek exits a culvert, approximately 250 feet downstream from
Reach 1. Prior sediment dioxin data from Reach 2 was collected in 2012 at location SED-
2 (46 pg/g). In 2015, PNG further delineated dioxin in Reach 2 sediments at locations
approximately 50 feet upstream (SED-209) and downstream (SED-208) of SED-2
(Figure 11).

= Dioxin were detected in shallow sediment samples SED-209 and SED-208 at
concentrations of 151 and 41 pg/g, respectively.

= Deeper sediment samples collected from the same locations at depths between
one and two feet show decreasing dioxin concentrations with depth at SED-209
(25 pg/g) and SED-208 (9.6 pg/g).

= Among all Reach 2 sediment samples, dioxin concentrations exceed the 20 pg/g
PRG in all three of the shallow samples, and in the one deeper upstream
(SED-209) sample. Only the shallow upstream sample (151 pg/g at SED-209)
exceeds the 120 pg/g RAL.
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Culvert 2-3

The creek flows through a short buried culvert for approximately 50 feet between
Reaches 2 and 3. Shallow sediment samples have been collected immediately upstream
(SED-208 at 41 pg/g) and downstream (AB-25-0 at 71 pg/g) of this culvert (Figure 11).

Reach 3

Initial Rl sampling in 2010 identified dioxin (413 pg/g) in shallow sediments at the AB-25
(Figure 11) location, near the center of this approximately 350-foot long reach of Bear
Creek. Supplemental characterization efforts were conducted in November 2014, when
five additional sample transect locations were evaluated, all among shallow (0-1 foot)
sediments. Deeper sediment data was not obtained in Reach 3 due to gravelly subsurface
conditions encountered at depths below approximately one foot.

= Dioxin concentrations ranged between 71 pg/g (AB-25-0) and 485 pg/g (AB-25-3)
in shallow sediment samples collected throughout Reach 3, all of which exceed
the 20 pg/g PRG. Upstream (AB-25-0) and downstream (AB-25-4) locations within
this reach were found to be below 100 pg/g dioxin.

= Dioxin concentrations exceeding the 120 pg/g RAL were identified near the
midsection of the reach at locations AB-25-1 (158 pg/g) and AB-25-3 (485 pg/q),
as well as the 2010 sample from AB-25 (413 pg/g).

Culvert 3-4

The creek flows through a buried culvert for approximately 100 feet between Reaches 3
and 4. Shallow sediment samples have been collected immediately upstream (AB-25-4 at
96 pg/g) and downstream (SED-206 at 102 pg/g) of this culvert (Figure 11).

Reach 4

Reach 4 represents the longest continuous stretch of open, non-culverted creek identified
at the Phase 3 study area, extending approximately 600 feet. Previous shallow sediment
dioxin data was collected in 2012 at the upstream end of Reach 4 (SED-3 at 71 pg/g).
PNG collected supplemental samples in 2015 at six additional transect locations
(SED-202 to SED-207) where both shallow and deeper (where feasible) sediment
samples were obtained (Figure 11).

= |ncluding the 2012 and 2015 samples, shallow dioxin concentrations ranged from
32 to 220 pg/g, all exceeding the PRG of 20 pg/g. Among these shallow samples,
only one (SED-204 at 220 pg/g) exceeded the 120 pg/g RAL.

®  Sampling from the deeper zone (1-2 feet depth) was limited due to the presence
of dense gravel and wood debris. Samples were collected in this interval at three
of the six 2015 locations, all near the midsection of Reach 4, where dioxin
concentrations ranged from 11 to 402 pg/g. The deep sample at SED-204
(97 pg/g) exceeded the 20 pg/g PRG, and the deep sample from SED-207
(402 pg/g) exceeded both the PRG and the 120 pg/g RAL.

®  The cause of deeper contaminated sediments at the SED-207 location is not
certain, but is anomalous in comparison to all other vertically delineated sampling
locations at the site where dioxin concentrations are observed to attenuate with
depth. During brush clearing and survey activities prior to Phase 3 Rl sampling in
2015, PNG identified an old culvert and associated creek outfall appearing to drain
roadway ditches from the adjacent South Molalla Forest Road into Reach 4. This
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culvert and outfall is located near the SED-203 location and approximately midway
between the SED-207 and SED-204 sample transects (comprising the three
locations where the greatest dioxin concentrations were measured at Reach 4).
Stormwater runoff from South Molalla Forest Road represents a potential
contribution of offsite dioxin from activities such as vehicle emissions, oil
application for dust suppression, herbicide use, etc.

Culvert 4-5

The creek flows through a culvert for approximately 50 feet between Reaches 4 and 5.
Creek sediment samples have been collected immediately upstream (SED-202 at 32 pg/g)
and downstream (AB-23 at 182 pg/g) of this culvert (Figure 11).

Reach 5

Sediment transects SED-200 and SED-201 were established and sampled in Reach 5 to
help delineate dioxin impacts previously identified in shallow sediments at upstream
(AB-23 at 182 pg/g) and downstream (SED-8 at 43 pg/g) portions of this reach (Figure 11).

= Among shallow sediments, dioxin were identified among the 2015 samples at
concentrations between 49 pg/g (SED-200) and 266 pg/g (SED-201). Combined
with prior RI data, these results indicate dioxin at relatively higher concentrations
exceeding the 120 pg/g RAL (SED-201 and AB-23) for locations within the pooled
area immediately upstream of a beaver dam, compared to downstream of this dam
(SED-200 and SED-8) where lower dioxin concentrations were observed between
the 20 pg/g PRG and the RAL.

= Deeper sediment samples collected between one and two feet at these Reach 5
locations exhibited overall lower dioxin concentrations compared to shallow
samples from the same locations, and a similar pattern of decreasing
concentrations downstream of the beaver dam. The deep sample above the
beaver dam (53 pg/g at SED-201) exceeds the 20 pg/g PRG, but downstream
deep sample SED-200 (5.4 pg/q) is below the PRG.

Beaver Dam Areas

Beaver dams are located at the upstream and downstream margins of Reach 5, with a
third (offsite) dam located approximately 150 feet downstream of Reach 5 (Figure 11).
The age(s) of these temporary dams has not been determined but the dams influence
creek flow to at the site. These dams restrict channel flows and velocities. Creek flow
velocities are reduced in the ponded areas behind the dams and greater sediment
deposits are observed in these areas behind the dams.

= A relatively broad and deep pool has been observed at the upper section of
Reach 5, between Culvert 4-5 and beaver dam #1. As expected, Bear Creek
appears to lose energy and is depositional in character in this area where shallow
dioxin concentrations are relatively high (182 to 266 pg/g). Immediately upstream
from the dam at SED-201, dioxin concentrations decreased with depth to 53 pg/g
in the interval from one to two feet.

® A second beaver dam is located at the downstream end of Reach 5, approximately
200 feet north of dam #1. The area between dam #1 and dam #2 is brushy and
relatively flat in contrast to the deeper, low-energy pool above dam #1. Sample
SED-8 was collected from a location immediately upstream of dam #2 in 2012,
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indicating much lower dioxin concentrations (43 pg/g) compared to samples
collected upstream from beaver dam #1.

= Downstream another 200 feet below dam #2, beaver dam #3 is located adjacent
to an off-site pasture area where ponded water is more extensive. In 2012, PNG
collected shallow sample SED-4 from an on-site portion of this beaver pond,
upstream of dam #3. Dioxin concentrations in SED-4 (8.0 pg/g) were lower than
all other upstream samples on the site and support the observed pattern of
sequentially decreasing dioxin concentrations with distance from upper portions of
Reach 5.

3.2.3 Sediment Analytical Testing Results (Other Chemical & Physical
Parameters)

Whereas Phase 3 RI activities focused on dioxin characterization and risk evaluation,
supplemental sediment samples were analyzed for other chemical and physical
parameters in support of broader characterization goals. Analytical findings are
summarized below.

Metals

Analyses for total and leachable metals were performed on five sediment samples