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EXPLANATION OF SIGNIFICANT DIFFERENCES
PORTLAND HARBOR SUPERFUND SITE

December 2019

1.0 INTRODUCTION

1.1 Site Name and Location

The Portland Harbor Superfund Site (the Site), as listed on the National Priorities List (NPL)
(Superfund Site ID#: ORSFN1002155), includes an in-river and an upland portion. The Site was
listed on the NPL in December 2000 mainly due to concerns about contamination in the
sediments and the potential risks to human health and the environment from consuming the fish.
The Site is in Multnomah County, Oregon, and is an urban and industrial section of the City of
Portland that runs along the river north of, and downstream of, the central downtown area. The
in-river portion of the Site covers approximately 2,190 acres and extends from river mile (RM)
1.9 (upriver end of the Port of Portland’s Terminal 5) to RM 11.8 (near the Broadway Bridge)
and is shown on this Explanation of Significant Differences (ESD) Figure 1.

1.2 Lead and Support Agencies

The lead agency for the in-river portion of the Site is the United States Environmental Protection
Agency (EPA), in consultation with the support agency, the Oregon Department of
Environmental Quality (DEQ). After listing the Site on the NPL, EPA entered into a 2001
Memorandum of Understanding (MOU) with DEQ, six federally recognized Native American
tribes (tribes), two other federal agencies, and one other state agency.! Under the MOU, DEQ is
the lead agency for addressing contamination in the upland portions of the Superfund site, and
EPA is the support agency.

1.3  Statement of Purpose

The Record of Decision (ROD), which documents the selected in-river remedy, was signed on
January 3, 2017 (EPA 2017a). The Selected Remedy is summarized in Section 2.3 below. This
ESD includes significant but not fundamental changes to the Selected Remedy and the reasons
for such changes. This ESD is issued in accordance with Section 117(c) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), 42 United States Code

! Government parties that signed the MOU include DEQ, the Confederated Tribes and Bands of the
Yakama Nation, the Confederated Tribes of the Grand Ronde Community of Oregon, the Confederated
Tribes of Siletz Indians, the Confederated Tribes of the Umatilla Indian Reservation, the Confederated
Tribes of the Warm Springs Reservation of Oregon, the Nez Perce Tribe, the National Oceanic and
Atmospheric Administration, the U.S. Department of the Interior (National Marine Fisheries Service and
U.S. Fish and Wildlife Service), and the Oregon Department of Fish and Wildlife.



(USC) § 9617(c), and the National Contingency Plan (NCP), 40 Code of Federal Regulations
(CFR) 8§ 300.435(c)(2)(i).

The purpose of this ESD is to document changes to the sediment cleanup levels (CULSs) and
target tissue level for shellfish for carcinogenic polycyclic aromatic hydrocarbons (cPAHS)
measured as benzo(a)pyrene equivalents (BaPeq). This ESD also documents a change to the
remedial action level (RAL) for total polycyclic aromatic hydrocarbons (PAHSs) for areas of the
Site outside of the Navigation Channel. In addition, this ESD documents a correction to the
cPAH Shellfish consumption sediment cleanup level.

On January 19, 2017, after the ROD was issued, EPA released an updated Toxicological Review
of Benzo(a)pyrene (EPA, 2017b). The toxicological review was prepared under the auspices of
EPA’s Integrated Risk Information System (IRIS) program and developed a revised oral cancer
slope factor based on a review of publicly available studies. IRIS is an EPA database containing
human health risk information. Consistent with EPA guidance (EPA,1989), information in IRIS
supersedes all other sources of toxicity information for conducting human health risk
assessments under CERCLA. The toxicological review modified the oral cancer slope factor
(CSF) for benzo(a)pyrene (BaP) from 7.3 to 1 per milligram per kilogram per day (mg/kg-day).
It also included a reference dose (RfD) for calculating non-cancer risks. The CSF change means
that BaP is less toxic for people who ingest BaP than previously analyzed. In addition, EPA
identified an error in the application of the equation that describes the relationship between BaP
in sediments and clam tissue that affects risk-based sediment cleanup levels based on acceptable
clam tissue concentrations. This error results in a 100-fold reduction in the cPAH Shellfish
consumption sediment cleanup level based on the human health clam consumption exposure
scenario.

After correcting the mathematical error for the cPAH Shellfish consumption sediment CUL and
evaluating the new BaP toxicity information, EPA has determined that modifying the cPAH
(BaPeq) CULs and total PAH RAL for contaminated sediments outside the Navigation Channel
will maintain the protectiveness of the Selected Remedy while reducing the estimated cost of the
Selected Remedy by approximately $35 million. Supporting information and analysis for this
ESD are contained in figures and tables included in Appendix A and Appendix D.

For completeness and expediency, this ESD also includes an Errata Memorandum dated April 3,
2018 as Appendix E. The Errata Memorandum documents minor corrections to various tables,
figures and text items in the Portland Harbor ROD and are not considered significant differences.

1.4 Administrative Record

This ESD and supporting documents will become part of the Site Administrative Record file, in
accordance with the NCP, 40 CFR § 300.825. The EPA Portland Harbor website is the main
repository for all administrative records for the Site: https://www.epa.gov/superfund/portland-
harbor. The ESD and supporting documents will be available at the following locations:
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Multnomah County Central Library St. Johns Library

801 SW 10" Avenue 7510 N. Charleston Avenue

Portland, OR 97205 Portland, OR 97203

(503) 988-5123 (503) 988-5123

Monday 10 am-8 pm Monday, Tuesday 12 pm-8 pm

Tuesday, Wednesday 12 pm-8 pm Wednesday through Saturday 10 am—6 pm
Thursday, Friday, Saturday 10 am—6 pm Sunday 12 pm-5 pm

Sunday 10 am-5 pm

Kenton Library EPA Region 10 Oregon Operations Office
8226 N. Denver Avenue 805 SW Broadway

Portland, OR 97217 Suite 500

(503) 988-5123 Portland, OR 97205

Monday, Tuesday 12 pm-8 pm (503) 326-3250

Wednesday through Saturday 10 am—6 pm Monday through Friday 9 am—4 pm

Sunday 12 pm-5 pm

EPA Region 10 Superfund Records Center
1200 Sixth Avenue

Seattle, WA 98101

(206) 553-4494 or (800) 424-4372

Monday through Friday 9 am—4 pm

20 SITE HISTORY, CONTAMINATION, AND SELECTED REMEDY

2.1  Site History

The Willamette River is the 19" largest river in the United States and one of 14 American
Heritage Rivers in the country. It flows into the larger Columbia River, which eventually flows
into the Pacific Ocean. Even though the Willamette River is nearly 100 river miles from the
Pacific Ocean, there are tidal influences within the Site, and it is a large and dynamic river.

Since the late 1800s, the Portland Harbor section of the lower Willamette River has been
extensively modified to accommodate a vigorous shipping industry. Modifications include
redirection and channelization of the main river, draining seasonal and permanent wetlands in the
lower floodplain, and dredging to maintain the navigation channel, access to docks, and wharf
facilities. Constructed structures, such as wharfs, piers, floating docks, and pilings, are common
in Portland Harbor where urbanization and industrialization are most prevalent.

The federal navigation channel, with an authorized depth of -40 feet (ft) Columbia River datum

(CRD), extends from the confluence of the lower Willamette River with the Columbia River to
RM 11.6. In 1999, Congress authorized the Willamette River to be deepened to -43 ft; however,
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this has not yet occurred. Swan Island Lagoon was created in the 1930s when dredge spoils were
used to fill in part of the channel and connect Swan Island to the mainland.

While the harbor area is heavily industrialized, it is located within a region characterized by
commercial, residential, recreational, and agricultural uses. Land use along the lower Willamette
River includes marine terminals, manufacturing and other commercial operations, public
facilities, parks, and open spaces. In addition to industrial activities, the Willamette River and
surrounding watershed historically offered access to abundant natural resources in the river and
on land. Many of these resources are still present such as fish, marine mammals, waterfowl, land
mammals, and native plants.

The Willamette River is also important to many tribes. Fish are among the resources most
frequently utilized by the tribes in the Portland Basin and the Willamette Valley. Culturally
significant species include salmonids, lamprey (eels), eulachon (smelt), and sturgeon. Native
people also fished for a variety of other resident species, including mountain whitefish,
chiselmouth, northern pikeminnow, peamouth, and suckers. Tribes have reserved hunting,
fishing, and certain gathering rights through Treaties with the United States.

2.2 Summary of Contamination
Sources of Contamination

Historically, contaminants from many facilities entered the river system from different activities,
including but not limited to ship building and repair; ship dismantling; wood treatment and
lumber milling; storage of bulk fuels; manufactured gas production (MGP); chemical
manufacturing and storage; metal recycling, production, and fabrication; steel mills, smelters,
and foundries; and electrical production and distribution. These activities resulted in direct
discharges from upland areas through stormwater and wastewater outfalls; releases and spills
from commercial operations occurring over the water; municipal combined sewer overflows; and
indirect discharges through overland flow, bank erosion, groundwater, and other nonpoint
sources. In addition, contaminants from offsite sources have reached the Site through surface
water and sediment transport from upstream and through atmospheric deposition. Operations that
continue today along the river banks include bulk fuel storage, barge building, ship repair,
automobile scrapping, recycling, steel manufacturing, cement manufacturing, operation and
repair of electrical transformers (including electrical substations), and many smaller industrial
operations.

Contaminants of Concern

The human health and ecological risk assessments identified 64 contaminants of concern (COCs)
that contribute a significant amount of risk to the human and ecological receptors. COCs by
media are listed in Tables 1 through 5 in Appendix Il of the ROD. A subset of all COCs, called
focused COCs, was developed to simplify analysis and evaluation of remedial alternatives. The
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focused COCs include polychlorinated biphenyls (PCBs), PAHSs, dioxins and furans, and DDX,
which represents collectively dichlorodiphenyltrichloroethane (DDT) and its primary breakdown
products dichlorodiphenyldichloroethane (DDD) and dichlorodiphenyldichloroethene (DDE).

Principal Threat Waste

Principal threat waste (PTW) is defined as source material that includes or contains hazardous
substances, pollutants, or contaminants that act as a reservoir for migration of contamination to
groundwater, surface water, or air or that acts as a source for direct exposure. Further, PTWSs are
those source materials considered to be highly toxic or highly mobile that generally cannot be
reliably contained or would present a significant risk to human health or the environment should
exposure occur.

PTW was identified based on cancer risk (highly toxic) or non-aqueous phase liquid (NAPL)
within the sediment bed (source material) and on an evaluation of mobility of contaminants in
the sediment. A capping model was used to determine whether there were concentrations of
PTW that could not be reliably contained.

Contaminated Media

The environmental media contaminated by COCs include surface sediment (0 to 30 centimeters
[cm] below mud line [bml]), subsurface sediment (below 30 cm bml), suspended sediment,
surface water, groundwater, biota, and river banks. The surface sediment sample interval (0 to 30
cm bml) is designed to capture that portion of the sediment column that has the potential to be
disturbed or transported under typical annual conditions. River banks are defined as areas from
top of bank down to the river that may be contaminated along the shoreline next to contaminated
in-river shallow areas. The following nature and extent of contamination discussion focuses on
sediments, surface water, and river banks. A full description of site contamination is included in
Section 6 of the ROD.

Nature and Extent of Contamination
Surface and Subsurface Sediment

Contamination in subsurface sediment was identified as deep as 17 ft bml in the navigation
channel and 19 ft bml in the sediment future maintenance dredge (FMD) areas. FMD areas are
those locations in the river that are periodically dredged to allow continued marine activity. In
the intermediate region, defined as outside the horizontal limits of the navigation channel and
FMD areas to the riverbed elevation of approximately -2 ft CRD, the maximum depth of
contamination was estimated to be 34 ft bml, but most contamination was less than 10 ft bml. In
the shallow region, defined as shoreward of the riverbed elevation of approximately -2 ft CRD,
the maximum depth of contamination was estimated to be 33.5 ft bml. Based on contaminant
distribution trends, some general patterns emerged among subsets of different contaminants that
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reflect fate and transport processes at the Site as well as the relative importance of regional
versus site sources, as described below. Additional details are included in the ROD (EPA,
2017a).

Sediment contaminant concentrations were greatest in nearshore areas. Concentrations of
contaminants were generally higher in nearshore and off-channel areas such as slips,
embayments, and shallow areas, and near some known or suspected sources, as compared to
sediments in the navigation channel, Multnomah Channel, and downstream areas.

Organic contaminant concentrations were greater in subsurface sediments. Concentrations
of organic contaminants tended to be higher in subsurface sediments than in surface sediments.
Concentrations of total PCBs, total DDX, total PAHS, hexachlorobenzene, total chlordanes, aldrin
and dieldrin, gamma-hexachlorocyclohexane (Lindane), lead, and tributyltin (TBT) were higher
in subsurface than in surface sediments, indicating that historical inputs were likely greater than
current inputs. Subsurface contamination was detected as deep as 34 ft bml. In contrast, arsenic,
copper, chromium, mercury, and zinc did not have large concentration ranges and generally
showed similar levels in surface and subsurface sediments. Other exceptions included areas
where higher surface sediment concentrations appeared to be associated with ongoing Site
sources, low rates of sediment deposition, and physical sediment disturbance (e.g., from boat
scour).

Regional inputs exhibited uniform concentrations across the area. Contaminants that may
have been derived predominantly from regional or upstream inputs showed widespread surface
sediment distributions without distinct, isolated areas of higher concentrations. Examples of this
were arsenic, chromium, and mercury, which occurred at relatively low concentrations
throughout the Site with no apparent strong concentration gradients.

Areas of high concentrations were present throughout the Site and generally were located
near likely upland sources. A number of contaminants exhibited relatively high sediment
concentrations in distinct areas offshore of known or likely sources. These areas were separated
by large areas with relatively lower concentrations lacking obvious concentration gradients.
Contaminants that exhibited this trend included total PCBs, dioxins, bis(2-ethylhexyl)phthalate
(BEHP), butylbenzyl phthalate, pentachlorophenol, hexachlorobenzene, total chlordanes,
Lindane, copper, zinc, and TBT.

Some contaminants had areas of high concentrations that were more common in the lower
(downstream) half of the Site. Total DDx and total PAHs exhibited elevated concentrations in
some locations of the river. Concentrations of certain metals were correlated to sediment grain
size. A comparison of metals concentrations to the distributions of percent fines in the Site
showed that where sediments were comprised of less than 40 percent (%) fines, chromium and
copper concentrations were relatively low (above RM 10, between RM 5 and 7, and in the
Multnomah Channel; Rl Map 3.1-3). A similar, but less pronounced, correspondence existed
between sandy sediments and zinc concentrations.

Multiple contaminants co-occurred. In most areas of the Site, multiple COCs are comingled.
At all of the highest surface sediment concentration areas, more than one contaminant is found.
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This degree of contaminant co-occurrence reflects the variety of sources to the in-river portion of
the Site and the history of upland Site development, including wastewater and stormwater
conveyance systems and industrial and commercial activities.

Surface Water

Concentrations of contaminants in surface water vary spatially and with river flow. Surface water
concentrations in the Site were generally higher than those entering the upstream boundary of the
Site (at RM 16) under all flow conditions. The highest contaminant concentrations in surface
water within the Site were found near known sources where concentrations in sediment were also
highest, such as the areas adjacent to the Gasco and Arkema facilities (RM 6 through RM 7.5W).
Surface water samples collected at the downstream end of the Site (RM 2 and Multnomah
Channel) showed higher concentrations of PCBs, dioxin/furans, DDx, BEHP, chlordanes, and
aldrin than concentrations of these contaminants entering the Site from upstream. This pattern
indicates that contamination from the Site is being transported to the Columbia River.

River Banks

River banks are defined as the area from the top of bank down to the river. Contaminants
detected in river bank material at levels that pose a risk to human health, the environment, or for
recontamination to any implemented remedy, include the focused COCs and other contaminants.
The ROD (EPA, 2017a) provides a detailed summary of river bank contaminants on the east and
west sides of the river.

Remedial Action Objectives

The remedial action objectives (RAOs) for the Portland Harbor Superfund Site, listed in Section
9 of the ROD, are media-specific goals for protecting human health and the environment. The
CULs for COCs associated with these RAOs are identified in Table 17 in the ROD. CULSs are the
long-term contaminant concentrations that need to be achieved by the remedial alternatives to
meet RAOs. The nine RAOs developed to address the human health and ecological risks posed
by the contamination at the Site are presented below.

Human Health RAOs

= RAO 1 - Sediment: Reduce cancer and non-cancer risks to people from incidental
ingestion of and dermal contact with COCs in sediment and beaches to exposure
levels that are acceptable for fishing, occupational, recreational, and ceremonial uses

= RAO 2 - Biota: Reduce cancer and non-cancer risks to acceptable exposure levels
(direct and indirect) for human consumption of COCs in fish and shellfish

= RAO 3 - Surface Water: Reduce cancer and non-cancer risks to people from direct
contact (ingestion, inhalation, and dermal contact) with COCs in surface water to
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exposure levels that are acceptable for fishing, occupational, recreational, and
potential drinking water supply

= RAO 4 - Groundwater: Reduce migration of COCs in groundwater to sediment and
surface water such that levels are acceptable in sediment and surface water for human
exposure

Ecological RAOs

= RAO 5 - Sediment: Reduce risk to benthic organisms from ingestion of and direct
contact with COCs in sediment to acceptable exposure levels

= RAO 6 - Biota (Predators): Reduce risks to ecological receptors that consume COCs
in prey to acceptable exposure levels

= RAO 7 — Surface Water: Reduce risks to ecological receptors from ingestion of and
direct contact with COCs in surface water to acceptable exposure levels

= RAO 8- Groundwater: Reduce migration of COCs in groundwater to sediment and
surface water such that levels are acceptable in sediment and surface water for
ecological exposure

Human Health and Ecological RAO

= RAO 9 - River Banks: Reduce migration of COCs in river banks to sediment and
surface water such that levels are acceptable in sediment and surface water for human
health and ecological exposures

2.3 Selected Remedy in the ROD

Key components of the Selected Remedy are described below. A full description of the Selected
Remedy is provided in the ROD.

EPA’s remedial strategy for the in-river portion of the Site is to address all contaminated media
and complete exposure pathways that pose unacceptable risk to human health or the
environment, including sediment, biota, surface water, groundwater, and river banks. The
Selected Remedy utilizes a combination of technologies to address contaminated sediment. The
same technologies will be used in adjacent river banks if determined the river banks should be
remediated in conjunction with the sediment action. Although the Selected Remedy does not
directly address surface water, EPA anticipates that taking action on sediment and river banks, in
conjunction with control of upland sources conducted under DEQ authority, will reduce
contaminants concentrations in all media to acceptable levels and reduce ongoing source of
contaminants to Multnomah Channel and the Columbia River.

The Selected Remedy addresses all areas where contaminant concentrations exceed the CULs
through a combination of dredging, capping, enhanced natural recovery (ENR), monitored
natural recovery (MNR), and institutional controls. CULs were selected after evaluating
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concentrations protective of human health or the environment from the risk assessment,
applicable or relevant and appropriate requirements (ARARs), and background values. Sixty-
four COCs found in sediment, surface water, groundwater, and tissue were identified. For each
contaminant and in each media such as sediments and surface water, the lowest number
protective of human health or the environment for the applicable receptors for that media was
selected unless the available background value was higher, in which case the background value
was selected. Table 17 in the ROD provides the CULSs and tissue targets as well as the basis for
the selected number. The CULSs for the Site are expected to reduce unacceptable risk within the
river by setting standards for sediment, biota, surface water, groundwater, and river banks.
Remediation of the sediment will reduce loading and resuspension of contamination to surface
water, which collectively will reduce fish and shellfish exposure to the contamination. In
addition, cleanup of groundwater per RAOs 4 and 8 in conjunction with sediment will reduce
migration of COCs to surface water and allow CULSs to be met and will reduce exposure to
COCs in the sediment that bioaccumulate or are a direct risk to ecological receptors.

Avreas to be capped or dredged called Sediment Management Areas (SMAS) are defined by
remedial action levels (RALs) and PTW thresholds for the Selected Remedy (Table 21 in the
ROD). SMAs for the Selected Remedy are shown on Figure 30 in the ROD based on data
collected or obtained during the RI/FS. The SMAs represent areas with contaminant
concentrations in surface sediment where natural recovery is not occurring or is not likely to be
effective in reducing concentrations of COCs within a reasonable time frame. RALSs are
contaminant-specific sediment concentrations of focused COCs used to define areas for more
active cleanup and will reduce contaminant concentrations and risks in a reasonable timeframe
more effectively than ENR or MNR from current site wide average concentrations. Preliminary
technology assignments and the approximate areas requiring dredging, capping, ENR, and areas
where COC concentrations will be reduced through MNR are shown on Figures 31a-e in the
ROD.

The COCs used to define the SMA boundaries are PCBs, total PAHs, DDx and selected
dioxin/furan congeners. These focused COCs encompass the majority of the spatial extent of
contaminants posing the majority of the risks as identified in the baseline risk assessments. In the
Feasibility Study (FS) (EPA, 2016b), RALs were developed by considering the volume or
acreage of material that would be addressed to achieve reductions of contaminant concentrations
(and therefore risk) throughout the Site. The relationships between RAL concentrations and
resulting site-wide surface area weighted average concentrations (SWACs) or “RAL curves”
were developed by plotting acres remediated against the post remediation SWAC. A range of
RALSs consisting of seven different concentrations bracketing the distribution of contamination
were selected for each focused COC. The selected RALSs are a function of the distribution of
surface sediment data at the Site and reflect uncertainties in the distribution of contamination and
the interpolation method utilized.

Each remedial alternative evaluated in the FS has a different set of sediment RALs. The lowest
RALSs are in Alternative H; therefore, the areas that are capped and/or dredged increase in acres
from Alternatives B through H. A summary of RALSs for the focused COCs used to develop
Alternatives B through H are presented in Table 18 in the ROD.
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The Selected Remedy applies Alternative F RALS to nearshore sediments? and Alternative B
RALSs to the federally authorized navigation channel. Total PAH RAL contours presented in the
Portland Harbor FS (EPA 2016b) are shown on ESD Figure 2. For PAHs, RALs were based on
total PAHSs rather than cPAHSs because total PAHs were selected as a focused COC for the Site.
As presented in Appendix D of the FS, a regression analysis was conducted in which the
calculated values for total PAHs and the corresponding cPAHSs for each data point were plotted,
and a regression line was generated to establish the relationship between total PAHs and cPAHS.
The total PAH RALSs for the Selected Remedy are 13,000 pg/kg for nearshore sediments and
170,000 pg/kg for the federally authorized navigation channel.

The Selected Remedy in the ROD estimated a total constructed area of 394 acres of sediment and
23,305 lineal feet of river bank and allows 1,774 acres of sediment to naturally recover,

including 365.4 acres of capping and dredging contaminated sediment and 28.2 acres of ENR. Of
that, approximately 215.2 acres of sediment was estimated to be dredged to varying depths.
Additionally, 23,305 lineal feet of river bank are assumed to be excavated and covered with
either an augmented reactive cap or an engineered cap using beach mix or vegetation after
excavating approximately 123,000 cubic yards (cy) of contaminated material from river banks.
The dredged material removed from the Site will be managed under disposed material
management (DMM) scenario 2, with approximately 3,017,000 cy of contaminated sediment and
123,000 cy of soil sent to offsite disposal facilities. Material testing will be used to determine the
appropriate disposal facility, either a Subtitle D or C landfill. Ex-situ treatment is assumed for
approximately 191,500 cy of sediment and river bank soil prior to disposal and is based on
complying with federal and state regulations and the 2004 dispute decision on MGP waste. The
need for, and extent of, ex-situ treatment will be based on the offsite disposal requirements and
material testing during design and construction. It is assumed that all other dredged material will
not require treatment prior to disposal.

The various river areas and their remedy components are discussed in detail below. The final
SMA footprints and technology assignments will be identified in the remedial design after
collection of additional sampling data. The technology assignments will be identified as
indicated in the decision tree on Figure 28 in the ROD.

Navigation Channel

The Selected Remedy in the federally authorized navigation channel includes dredging to avoid
constructing a cap or residual layer within the authorized dredge depth. Contaminated sediment
will be dredged to the depth of the Alternative B RAL concentrations or PTW concentrations
shown in Table 21 in the ROD, whichever is lower. Where RALS are achieved through dredging,
placement of a residual layer will occur as soon as is practicable following dredging and include

2 Nearshore sediments include all sediments outside the federally authorized navigation channel. This
includes beach sediments as well as areas designated in the FS as shallow areas, intermediate areas and
future maintenance dredge areas.
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the surrounding area that may have been impacted by dredge residuals. If RALSs are not achieved
or PTW is present below the feasible depth limit of the excavation technology, as approved by
EPA, a cap is assumed to be placed after dredging. Navigation and maintenance dredge depth
requirements will need to be considered during design and implementation of the Selected
Remedy such that the final constructed elevation is below the authorized depth of the navigation
channel, including an over dredge allowance/buffer zone. Implementing the Selected Remedy in
the navigation channel will need to consider, and be coordinated with, cleanup conducted in the
rest of the Site to minimize recontamination. This cleanup may occur at the same time or later
than the other cleanup actions.

Future Maintenance Dredge Areas

FMD areas are those locations in the river outside of the federally authorized navigation channel
that are periodically dredged to allow continued marine activity. Contaminated sediment will be
dredged to the depth of the site-wide RAL concentrations shown in Table 21 in the ROD or to a
depth required to allow placement of a cap or backfill sufficient to be effective over the long
term. Where RALSs are achieved through dredging, placement of a residual layer will occur as
soon as is practicable following dredging within the prism and surrounding area that may have
been impacted by dredge residuals. NAPL or PTW that cannot be reliably contained will be
dredged unless it is present below the feasible depth limit of excavation technology, in which
case it will be capped. A reactive residual layer (sand plus activated carbon) is assumed after
dredging if PTW that can be contained lies below the feasible limits of excavation. Maintenance
dredge depth requirements will need to be considered during design and implementation of the
Selected Remedy such that the final constructed elevation is below the maintained depth,
including an over dredge allowance or buffer zone.

Intermediate Region

The intermediate region is defined as outside the horizontal limits of the FMD areas to the
riverbed elevation of approximately -2 ft CRD. In this region, avoiding or minimizing impacts to
the aquatic environment and floodway need to be considered and evaluated to meet Clean Water
Act (CWA) (Section 404) and federal floodway requirements as well as consider climate change
impacts. In the intermediate region, contaminated sediment will be dredged to the depth required
to achieve RALSs (see Table 21 in the ROD) and remove PTW or to a depth required to allow
placement of cap or backfill material sufficient to be effective over the long term. The elevation
of the top of the cap will be no higher than the pre-design elevation to avoid impacts to the
floodway. EPA estimates the dredging depth required to accommodate a cap will generally be 5
feet. The final depth will be determined in remedial design. Where RAL concentrations are
achieved through dredging, placement of a residual layer will occur as soon as is practicable
following dredging within the prism and surrounding area that may have been impacted by
dredge residuals. In the intermediate regions, residual layers will consist of sand (amended with
activated carbon if determined to be appropriate) to prevent the transport and release of
contaminants from dredge residuals. NAPL or PTW that cannot be reliably contained will be
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dredged unless it is present below the feasible depth limit of excavation technology, in which
case it will be capped. During design and construction, the final elevation of capped and dredged
areas will be considered such that the leave surface of the constructed remedy is appropriate for
the post-construction use of each specific area. Under any scenario, the elevation of the top of the
cap or residual layer will be no higher than the pre-design elevation to avoid loss of submerged
aquatic habitat, preserve slope stability, and negate adverse impacts to the floodway. If
appropriate to protect sensitive species, a habitat layer will be incorporated into the constructed
remedy.

Shallow Region

The shallow region is defined as shoreward of the riverbed elevation of approximately -2 ft
CRD. In this region, avoiding or minimizing impacts to the aquatic environment and floodway
need to be considered and evaluated to meet CWA (Section 404) and federal floodway
requirements as well as consider climate change impacts. Contaminated sediment in this area
will be dredged to the depth required to remove all NAPL or PTW that cannot be reliably
contained (see Table 21 in the ROD) unless it is present below the feasible depth limit of
excavation technology, in which case it will be capped. Where PTW is not present but the depth
of excavation to achieve RAL concentrations is greater than 5 feet, the area will be dredged to 5
feet with placement of a cap and backfilled to grade. Under any scenario, the elevation of the top
of the cap or residual layer will be no higher than the pre-design elevation to avoid loss of
submerged aquatic habitat, preserve slope stability, and negate adverse impacts to the floodway.
In the shallow regions, a habitat layer, such as beach mix, will be used for the final layer of clean
cover in both residual management areas and capped areas. Where possible, cleanup activities
will bring the surface back to the original (pre-dredge) elevation and to maintain the natural
habitat or enhance natural habitat (i.e., creation of new shallow zones).

River Bank Region

River banks are defined as areas from top of bank down to the river that may be contaminated
along the shoreline next to contaminated in-river shallow areas. Remediation of contaminated
river banks is included in the Selected Remedy where it is determined that it should be conducted
in conjunction with the in-river actions and to protect the remedy (Figure 9 and Table 21 in the
ROD). Other river banks may be included in the remedial action if contamination contiguous
with contaminated river sediment is found during remedial design sampling. Engineered caps or
vegetation with beach mix will be placed as the final cover based on area-specific designs, which
will account for appropriate slope according to the programmatic or site-specific Biological
Opinion, as appropriate. NAPL or PTW that cannot be reliably contained, if present, will be fully
excavated and not capped unless it is present below the depth limit of excavation technology, as
approved by EPA. In those locations, a significantly augmented cap will be constructed below
the habitat layer. The state may also undertake actions at some river banks that are the subject of
this ROD to expedite source control of contaminated upland areas, as necessary. Those actions
will be consistent with the Selected Remedy and meet CERCLA requirements.
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3.0 BASISFOR THE ESD

On January 19, 2017, EPA released an updated Toxicological Review of Benzo(a)pyrene (EPA,
2017b). The updated toxicological review modified the oral CSF for BaP from 7.3 to 1 per
mg/kg-day resulting in a lower risk estimate associated with exposure to BaP and other cPAHSs.
It also included a RfD for calculating non-cancer risks. Given that humans have less cancer risk
from exposure to BaP, the modified oral CSF has potential implications for the risk-based human
health CULSs, target tissue levels, and highly toxic PTW thresholds for cPAHs measured as
BaPeq selected in the January 3, 2017 ROD (EPA, 2017a). CULs for cPAHs were calculated
using a CSF to achieve a 1 x 10 cancer risk level and the PTW thresholds were setata 1 x 107
level based on the CUL®.

EPA evaluated potential implications of the BaP slope factor change on the total PAH RALS
selected in the ROD to determine whether any areas slated for active cleanup primarily or solely
due to cPAH risk from direct contact with contaminated sediments or shellfish consumption no
longer presented risk or may no longer require active cleanup. However, while undertaking this
review, EPA also considered the effect of potential changes on other human health and
ecological RAOs. In particular, EPA evaluated impacts to surface water CULs and whether
ecological risks presented by PAHS, carcinogenic or not, would be adequately addressed if
changes to cPAH CULs and/or the total PAH RALSs were implemented.

While undertaking the evaluation of the BaP CSF change, EPA discovered a mathematical error
in calculating the cPAH Shellfish Consumption sediment cleanup level. Correcting the error
reduced the RAO 2 cPAH sediment cleanup level from 3,950 micrograms per kilogram (ug/kg)
to 39.5 pg/kg without considering any change due to the BaP CSF change.

Non-Cancer Hazard Evaluation

A non-cancer hazard evaluation was conducted which demonstrated that concentrations of BaP
at the Site do not pose unacceptable non-cancer hazards. In addition, a BaP PRG based on non-
cancer effects would be a higher value than the PRG based on cancer risks discussed below.
Some discrepancies were discovered in the exposure parameters between the FS and the Portland
Harbor Human Health Risk Assessment (HHRA) that do not impact the cancer calculations in
the FS and ESD as detailed in the non-cancer hazard evaluation. Additionally, the draft non-
cancer RfDs presented in the ROD have now been finalized through the IRIS update. See
Appendix A-7 for the non-cancer evaluation details.

3 Risks are probabilities that usually are expressed in scientific notation (e.g., 1 x 10%). An excess lifetime
cancer risk of 1 x 10 indicates a probability that the RME individual has a 1 in 1,000,000 chance of
developing cancer as a result of site-related exposure. This is referred to as an “excess lifetime cancer
risk” because it would be in addition to the risks of cancer individuals face from other exposures. The
upper-bound excess lifetime cancer risks derived in this assessment are compared to the risk range of 10+
to 10°® established in the NCP. EPA’s goal of protection for cancer risk is 10, and risks greater than 10
typically will require remedial action. Highly toxic PTW is generally based on a 107 risk level.
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3.1  Changes to the Sediment Cleanup Levels, Shellfish Target Tissue Levels, and
Highly Toxic PTW Thresholds

Human health PAH sediment CULSs and shellfish target tissue levels as well as the highly toxic
PTW threshold are based on cPAHS. As a result, the change in the CSF for BaP has a direct
effect on the risk-based sediment CULs and target tissue levels for cPAHSs. These changes are
summarized below.

cPAH Direct Contact Sediment CULSs

The Portland Harbor baseline human health risk assessment included in the Final Remedial
Investigation Report (Rl Report — EPA 2016a) evaluated a range of direct contact exposure
scenarios for beach sediment and in-water sediment. Potentially exposed populations evaluated
under the beach exposure scenarios included dockside workers, transients, recreational beach
users, high frequency fishers, and tribal fishers. Potentially exposed populations evaluated under
the in-water sediment exposure scenarios included in-water workers, high frequency fishers,
tribal fishers, and recreational and commercial diver scenarios.

Reducing the BaP CSF from 7.3 to 1 per mg/kg-day results in an increase in the direct contact
sediment CUL specified in the ROD by a factor of 7.3. The ROD selected a cPAH (BaPeq)
sediment CUL of 12 pg/kg for nearshore sediments based on the recreational beach sediment
exposure scenario. Increasing the beach sediment PRG of 12 pg/kg by a factor of 7.3 results in a
revised beach sediment PRG and CUL of 85 pg/kg.

The ROD applied the cPAH recreational beach sediment CUL to all nearshore sediments outside
the navigation channel. EPA evaluated whether a sediment CUL based on the tribal fisher
exposure scenario should be applied to nearshore sediments outside of the navigation channel
where recreational beach exposures are not expected to occur. The in-water sediment PRG based
on the tribal fisher exposure scenario is 106 pg/kg. Increasing the in-water sediment PRG of 106
pa/kg by a factor of 7.3 results in a revised nearshore sediment PRG and CUL of 774 ug/kg.

cPAH Shellfish Consumption Target Tissue Levels

The ROD included target tissue levels for cPAHSs in shellfish tissue of 7.1 pg/kg based on the
shellfish consumption exposure scenario, herein after referred to as shellfish target tissue levels.
Reducing the BaP CSF from 7.3 to 1 per mg/kg-day results in a proportional increase in the
target tissue level from 7.1 to 51.6 pg/kg. This target tissue level would apply to shellfish tissue
throughout the Site. The ROD did not include target tissue levels for cPAHSs in fish tissue.
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cPAH Shellfish Consumption Sediment Cleanup Levels

The ROD selected a cPAH shellfish consumption sediment CUL of 3,950 ug/kg based on human
consumption of clams. The cPAH shellfish consumption sediment CUL is applicable to the
entire Site, whereas the direct contact sediment CUL is only applicable to nearshore sediment
areas because direct contact exposure pathways are not considered to be complete within the
navigation channel at the Site.

For the shellfish consumption sediment CUL, the target tissue level increases by a factor of 7.3.
However, the relationship between cPAH (BaPeq) shellfish (clam) tissue levels and sediment
levels is a non-linear relationship represented by the following equation presented in Appendix B
of the FS (EPA, 2016b):

(n(Ctissue)—(n (f1ipia)~In(CF)+2.47)

(
In(PRGgpq) = -

+ In(f,.) (Equation 1)

Where:

PRGsed = Risk-based sediment preliminary remediation goal, dry weight (1g/kg)
C tissue = Risk-based acceptable tissue concentration, wet weight (png/kg)

CF = Correction factor of 2.3

Foc = Fraction organic carbon, dry weight (0.0171)

Fiipia = Fraction of lipid in shellfish (clam) tissue, wet weight (0.022)

During review of potential changes to the cPAH cleanup level resulting from the change in the
BaP CSF, EPA became aware of an error in application of the Equation 1. This error resulted
from calculating the sediment cleanup level using the units of pg/kg rather than mg/kg (the
equation was developed based on a log-log regression equation developed in units of mg/kg).
The error reduces the cPAH shellfish consumption sediment CUL presented in the ROD by a
factor of 100 from 3,950 pg/kg to 39.5 pg/kg. Due to the non-linear relationship between bulk
sediment BaP concentrations and shellfish (clam) tissue BaP concentrations, revising the
acceptable clam tissue concentration from 7.1 to 51.6 pg/kg and solving for PRGseq USing
Equation 1 increases the shellfish consumption cPAH sediment CUL from 39.5 to 1,076 pg/kg.

cPAH Principal Threat Waste Thresholds

The ROD (EPA, 2017a) identified the presence of PTW at the Site. PTW types identified include
source material in the form of NAPL, highly toxic material based on a 1 x 107 risk level, and
material that is not reliably contained. The presence of NAPL and not reliably contained PTW
associated with PAH contamination is unaffected by the BaP slope factor change. However, the
highly toxic PTW threshold for cPAHSs of 106,000 ug/kg increases by a factor of 7.3 to 774,000
pa/kg due to the BaP slope factor change. Highly toxic PTW thresholds were presented in Table
21 of the ROD based on the lowest concentration from each of the applicable RAOs. Evaluation
by EPA suggests that the corrected 1 x 10° acceptable cPAH sediment concentration based on
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the RAO 2 clam consumption scenario may be lower than the RAO 1 direct contact scenario
value. However, due to the limited clam tissue data at the 1 x 107 risk range and the potential for
over extrapolation of the non-linear clam tissue/sediment relationship, the cPAH PTW value of
774,000 pg/kg as updated from the BaP slope factor change remains based on RAO 1 (tribal
direct contact).

As noted above, PTW types identified at the Site include source material in the form of NAPL,
highly toxic material based on a 1 x 107 risk level, and material that is not reliably contained.
Increasing the highly toxic PTW threshold from 106,000 to 774,000 pg/kg will limit the
presence of highly toxic PTW at the Site. Areas of PTW identified in the Portland Harbor ROD
(EPA, 2017a) are shown on ESD Figure 3.

Application of Sediment Cleanup Levels

The ROD established a cPAH CUL of 12 pg/kg for nearshore sediments based on a recreational
beach exposure scenario that included both child and adult exposures. The ROD also established
a cPAH shellfish consumption sediment CUL of 3,950 ug/kg applicable to the navigation
channel based on the clam consumption exposure scenario.

EPA has re-evaluated application of the nearshore sediment CUL based on the recreational beach
exposure scenario and determined that two cPAH direct contact CULs should apply to nearshore
sediments. The updated cPAH direct contact beach CUL of 85 pg/kg which is based on 94 days
of annual exposure will apply to recreational beaches based on existing or reasonably anticipated
future use. EPA also developed a cPAH direct contact CUL of 774 pg/kg based on the tribal
fisher exposure scenario. The cPAH direct contact tribal fisher CUL for in-water sediment of 774
pa/kg will apply to the remainder of nearshore sediments (including non-recreational beach
areas). The updated cPAH shellfish consumption sediment CUL of 1,076 pg/kg will apply to the
federally authorized navigation channel. This change does not affect the sediment CUL for any
other COC at the Site.

Changes to the direct contact sediment CULs, the shellfish consumption target tissue level, the
shellfish consumption sediment CUL, and highly toxic PTW threshold for cPAHs (BaPeq) are
summarized in ESD Table 1.

3.2 Changes to Total PAH Remedial Action Level

EPA evaluated whether a change to the total PAH RALSs for the Selected Remedy was
appropriate based on the change to the BaP CSF. This evaluation considered both the total PAH
nearshore sediment RAL of 13,000 ug/kg and the total PAH navigation channel RAL of 170,000
pa/kg. The navigation channel RAL is applicable to all contaminated sediments within the
federally authorized navigation channel while the nearshore RAL is applicable to all sediments
outside the navigation channel.
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The evaluation considered whether the Selected Remedy RALs would result in the remediation
of PAH contaminated sediment that no longer poses unacceptable risk to human health due to the
BaP CSF change based on an evaluation of post construction risk and whether application of the
corrected cPAH CUL of 1,076 pg/kg would significantly increase post construction risk
associated with the human health fish and shellfish consumption exposure pathway. The
evaluation also considered whether a change in the total PAH RAL would affect the ability of the
remedy to attain all other RAOs specified in the ROD. The evaluation considered both the tribal
fisher and recreational beach exposure scenarios (RAO 1) and other RAOs where PAHSs are
identified as a COC (RAOs 2, 3, 5 and 7). The evaluation did not consider groundwater RAOs
(RAOs 4 and 8) since these will be dependent on engineered caps applied along with the
adequacy of source control actions.

Nearshore Total PAH RAL

cPAH Direct Contact In-water Sediment Risk (RAO 1): Updating the direct contact cPAH
sediment CUL from 106 pg/kg to 774 pg/kg requires an update to the nearshore total PAH RAL.
Not updating the nearshore total PAH RAL will result in the remediation of some sediments that
do not exceed 774 pg/kg as measured on a one-half rolling river mile SWAC basis for both the
east and west nearshore areas. As shown on ESD Figures 4a and 4b, one-half rolling river mile
SWAC:s, if the Alternative F total PAH RAL is used, would not exceed 774 pg/kg between
approximately RM 4.8 and 6.6 in nearshore sediments along the west shore of the Willamette
River (West Shoal) and between approximately RM 3.9 and 4.9 along the east shore of the
Willamette River (East Shoal).*

EPA conducted an evaluation to determine the percentage of nearshore half-river miles that
would achieve acceptable post construction risk based on a range of total PAH RALSs. This
evaluation is consistent with the direct contact residual risk evaluation presented in Appendix IV
of the Portland Harbor ROD. EPA evaluated increasing the total PAH RAL for the Selected
Remedy of 13,000 pg/kg by a factor of 7.3 to 95,000 ug/kg (the factor of 7.3 represents the
magnitude of the change to the BaP CSF). As is shown in ESD Figure 5, a total PAH RAL of
95,000 pg/kg will achieve acceptable post construction risk for 22% of nearshore half-river
miles. Figure 5 also shows that a total PAH RAL of 30,000 ug/kg will achieve acceptable post
construction risk for 100% of the nearshore half-river miles by achieving the updated direct
contact cPAH CUL of 774 pg/kg as measured on one-half rolling river mile SWACs throughout
the Site. Based on the results of this evaluation, EPA determined that revising the nearshore total
PAH RAL from 13,000 pg/kg to 30,000 pg/kg was appropriate.

cPAH Direct Contact Beach Exposure (RAO 1): In general, the remedial footprint for the
Selected Remedy as presented in the ROD does not include beach areas. The exception to this is
a beach area near Linnton at approximately RM 4.8 along the west bank of the Willamette River
(Beach 04B024) and a beach area near Cathedral Park at approximately RM 5.9 along the east

4 Note that an RAL exceedance for another focused COC in these areas may require cleanup irrespective of the total
PAH RAL change.
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bank of the Willamette River (Beach 05B018). The baseline human health risk assessment (EPA
2016a) determined that the risk associated with these beaches was 5 x 10 and 1 x 10°®,
respectively. Updated risk estimates based on the BaP CSF change are 1 x 10 and 4 x 10,
respectively. These risk estimates are within EPA’s risk range and do not need to be addressed
through active remediation. In addition, it is expected that risks to human health in beach areas
will be further reduced through natural recovery processes. As a result, revising the total PAH
RAL from 13,000 pg/kg to 30,000 pg/kg based on the tribal fisher in-water sediment exposure
scenario will not significantly affect the ability of the remedy to protect recreational beach users.
Long-term monitoring will be performed to verify that the Selected Remedy is protective of
recreational beach exposures.

cPAH Shellfish Consumption Risk (RAQO 2): As noted above, the BaP CSF change along with
the correct application of Equation 1 will increase the corrected cPAH shellfish consumption
sediment CUL from 39.5 to 1,076 pg/kg. However, the nearshore total PAH RAL of 30,000
Hg/kg was established to achieve the updated direct contract cPAH CUL of 774 pg/kg, as
measured on one-half rolling river mile SWACs throughout the Site. Because corrected cPAH
shellfish consumption sediment CUL of 1,076 pg/kg is above the direct contract cPAH CUL of
774 ug/kg, post-construction risk to human health based on the shellfish consumption exposure
pathway does not exceed 1 x 10 on a rolling river mile basis in nearshore sediments at the Site
and no further adjustment of the RAL is needed to address human health risks associated with
this exposure pathway.

cPAH Human Health Surface Water Risk (RAO 3): The BaP CSF change is not expected to
result in a change to Oregon water quality standards in the foreseeable future. As a result, the
ARAR based surface water CULs specified in Table 17 of the ROD have not been modified.
Revising the total PAH nearshore RAL from 13,000 ug/kg to 30,000 pg/kg will reduce the
remedial footprint and may result in a slight reduction in the ability of the selected remedy to
attain RAO 3.

Total PAH Benthic Risk (RAO 5): The total PAH sediment CUL for benthic risk as presented in
Table 17 of the ROD is 23,000 pg/kg. The Selected Remedy is estimated to address 72% of
benthic risk areas based on 10 times unacceptable benthic risks at the end of construction with
the remainder to be addressed through MNR. Although the change in BaP CSF does not affect
the benthic risk total PAH CUL, PAHSs in sediment present unacceptable risk to the benthic
community. Therefore, changes in total PAH RALs must be evaluated to determine the effect on
the attainment of RAO 5 and the CUL. Because the revised total PAH RAL of 30,000 pg/kg is
only slightly above the total PAH CUL for protection of the benthic community of 23,000 pg/kg,
increasing the total PAH RAL to 30,000 pg/kg will have a minimal effect on attainment of RAO
5 or the post-construction metric of 10 times the benthic risk CUL.

PAH Ecological Surface Water Risk (RAO 7): Risk to aquatic life is unaffected by the change in
the BaP CSF. Revising the total PAH nearshore RAL from 13,000 pg/kg to 30,000 pg/kg will
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reduce the remedial footprint and may result in a slight reduction in the ability of the Selected
Remedy to attain RAO 7.

Based on its evaluation, EPA determined that the nearshore RAL should be revised from 13,000
to 30,000 pg/kg to avoid remediation of PAH-contaminated sediments that no longer pose a risk
to human health for direct contact based on the changes to the nearshore sediment cPAH CUL.
EPA has also determined that increasing the total PAH RAL from 13,000 to 30,000 pg/kg will
not have a significant effect on the ability of the remedy to protect recreational beach users or to
attain RAOs 2, 3, 5, or 7. The total PAH RAL curve utilizing the revised total PAH RAL is
shown on ESD Figure 6. The change in the remedial footprint associated with this change is
estimated to be 17 acres.

Navigation Channel RAL

EPA evaluated whether the change in BaP CSF necessitated revising the total PAH RAL of
170,000 pg/kg applicable to the navigation channel. This evaluation considered the effect of the
RAL change on post-construction risk estimates and whether the change would affect attainment
of the RAOs established for the Site. The evaluation focused on RAOs 2, 3, 5, and 7. The
evaluation did not consider RAO 1 because the human health direct contact exposure pathway is
considered incomplete within the navigation channel.

cPAH Shellfish Consumption Risk (RAO 2): As noted above, the BaP CSF change along with
the correct application of Equation 1 will result in a revised cPAH shellfish consumption
sediment CUL of 1,076 pg/kg. This change will result in a maximum post construction risk to
human health based on the shellfish consumption exposure pathway of 3 x 10°% as measured on a
rolling river mile basis. Based on this post-construction risk level, EPA has determined that the
total PAH RAL of 170,000 pg/kg applicable to the navigation channel should not be revised.

cPAH Human Health Surface Water Risk (RAO 3): The BaP CSF is not expected to result in a
change to the ARAR based surface water CULSs specified in Table 17 of the ROD. Based on an
observed increase in total PAH load between river mile 6.3 and 3.9, increasing the total PAH
navigation channel RAL above 170,000 pg/kg will reduce the remedial footprint and may result
in a reduction in the ability of the Selected Remedy to attain RAO 3.

Total PAH Benthic Risk (RAO 5): As noted above, the total PAH sediment CUL, as presented in
the ROD, is 23,000 pg/kg. Although the change in BaP CSF does not affect the benthic risk total
PAH CUL, changes in total PAH RALs must be evaluated to determine the effect on attainment
of RAO 5. The total PAH RAL applicable to the navigation channel of 170,000 pg/kg is well
above the total PAH CUL for protection of the benthic community of 23,000 pg/kg. As a result,
any evaluation in changes to the navigation channel RAL must consider the effectiveness of
MNR to achieve the total PAH CUL.
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As shown on ESD Figure 2, the total PAH navigation channel RAL is exceeded within the
navigation channel only between approximately RM 5.1 and RM 6.6. An evaluation of natural
recovery processes at the Site determined that the navigation channel between RM 5 and RM 7 is
generally not conducive to natural recovery. A multiple lines of evidence natural recovery
framework considered changes in sediment bed elevation based on two bathymetric surveys
conducted in May 2003 and January 2009, the consistency in changes in sediment bed elevation
based on five bathymetric surveys conducted between January 2002 and January 2009, sediment
grain size, the potential for propeller wash induced erosion, the ratio of subsurface to surface
sediment concentrations, and the erosion potential associated with wind and vessel wake
generated waves. The results of this multiple lines of evidence natural recovery framework are
shown on ESD Figure 7. After receiving the 2018 bathymetric survey data, an evaluation of the
consistency in changes in sediment bed elevation was performed using six bathymetric surveys
from January 2002 through June 2018, which indicated similar patterns in sediment bed
elevation changes as the evaluation using January 2002 through January 2009 bathymetric
survey data. Using the multiple lines of evidence approach, areas that are conducive to natural
recovery are scored as +1, whereas areas where natural recovery is unlikely to be effective are
scored as -1. Areas where natural recovery is neither favorable nor unfavorable are scored as 0.
As shown on ESD Figure 7, natural recovery processes are generally unfavorable within the
navigation channel between RM 5.1 and RM 6.6. As a result, increasing the navigation channel
RAL above 170,000 pg/kg may limit the ability of the remedy to achieve the total PAH CUL of
23,000 pg/kg over time.

Based on its evaluation, EPA determined that the total PAH RAL of 170,000 pg/kg applicable to
the navigation channel should not be revised because it may affect the ability of the Selected
Remedy to achieve the total PAH CUL of 23,000 pg/kg for protection of the benthic community
(RAOQ 5). This is because the selected total PAH RAL of 170,000 ug/kg is well above the total
PAH CUL and the lack of natural recovery processes within the navigation channel between RM
5 and RM 7 where the total PAH RAL is exceeded.

PAH Ecological Surface Water Risk (RAO 7): Risk to aquatic life is unaffected by the change in
the BaP CSF. Based on an observed increase in total PAH load between river mile 6.3 and 3.9,
increasing the total PAH navigation channel RAL above 170,000 pg/kg would reduce the
remedial footprint which may result in a reduction in the ability of the Selected Remedy to attain
RAO 7.

4.0 DESCRIPTION OF SIGNIFICANT DIFFERENCES

This section describes the significant differences between the Selected Remedy presented in the
Portland Harbor ROD and the changes to the Selected Remedy resulting from change in
sediment CULSs, shellfish target tissue levels, and highly toxic PTW thresholds for carcinogenic
PAHs and remedial action levels for total PAHSs.
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Summary of Significant Changes

EPA has considered the effect of the change in the CSF for BaP on the Selected Remedy for the
Site and evaluated the effect of the changes on the ability of the remedy to attain the RAOs
established in the ROD and the cost of the remedy. The following changes to the remedy are
being made to the Selected Remedy and other expected outcomes from the changes are
summarized below:

= Update the beach sediment CUL for cPAHSs from 12 to 85 pg/kg. This sediment cleanup
level is based on the recreational beach exposure scenario as described in Sections 8.1.2.3
and 8.1.4.1 of the ROD and applicable to recreational beach sediments only based upon
existing or reasonably anticipated future use.

= Include a direct contact sediment CUL for cPAHs of 774 pg/kg applicable to nearshore
sediments (see ROD Table 17 in Appendix A). This sediment CUL is based on the tribal
fisher direct contact exposure scenario and applicable to all near nearshore sediments,
except for recreational beach areas.

= Correct the mathematical error made in calculating the shellfish consumption sediment
CUL thus changing it from 3,950 to 39.5 pg/kg and update the shellfish consumption
sediment CUL for cPAHSs given the BaP CSF from 39.5 to 1,076 ug/kg. This sediment
CUL is based on a subsistence fisher exposure scenario and applicable to the entire Site.

= Update the target tissue level for cPAHSs in shellfish tissue from 7.1 to 51.6 pg/kg. This
target tissue level for shellfish is based on a subsistence fisher exposure scenario and
applicable to the entire Site. Target fish tissue levels were not developed for cPAHSs and
are unaffected by this ESD.

= Update the highly toxic PTW threshold for cPAHs from 106,000 to 774,000 pg/kg. This
PTW threshold is applicable to the entire Site.

= Update the total PAH RAL applicable to sediments outside the navigation channel from
13,000 to 30,000 pg/kg.

= For beaches where recreational use is possible based on existing and reasonably
anticipated land use and any sediment CULSs are significantly exceeded, signage or other
educational institutional controls may be used until CULs are achieved.

All other elements of the Selected Remedy remain unchanged, including the surface water and
groundwater CULSs, total PAH sediment CULSs, and total PAH RALSs applicable to navigation
channel sediments. EPA has determined that these changes will maintain the protectiveness of
the Selected Remedy while reducing the estimated cost of the Selected Remedy by
approximately $35 million. A discussion of changes in scope, performance, and cost is
summarized below.

SMA Footprint Changes

Revising the remedial action level for total PAHs from 13,000 to 30,000 pg/kg results in a
change to the remedial footprint for the Selected Remedy as depicted on ESD Figure 8. Although
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this change is based solely on PAHSs, post-construction concentrations and risk estimates for
other COCs at the Site are also affected. Changes are limited to areas where cleanup is driven
solely by PAHs and includes Terminal 4, the west side of the Willamette River between RM 4
and RM 7, the upper portion of Swan Island Lagoon, and the east side of the Willamette River
between RM 2.5 and RM 3. The amount of PTW addressed by the remedy is unchanged.

RAO Evaluation

Sediment RAOs

RAO 1 (Human Health Direct Contact): The changes in post-construction risk estimates resulting
from this change are presented in ESD Table 2 and on ESD Figures 9a through 9c. RAO 1 post-
construction risk estimates are presented on a %2 rolling river mile basis. For RAO 1, direct
contact risk, the greatest change in the post-construction risk, occurred at RM 6.5 West and RM
4.5 East. At RM 6.5 West, post-construction risks are estimated to increase from 6 x 107 to 1 x
10, whereas at RM 4.5 East, post-construction risks are estimated to increase from 2 x 10 to 3
x 105, Because direct contact non-cancer risk is acceptable, changes in non-cancer hazard
indices were not calculated.

RAO 2 (Human Health Shellfish Ingestion): The changes in post-construction risk estimates are
presented in ESD Table 3 and on ESD Figures 10a through 10l. RAO 2 post-construction risk
estimates are presented on a rolling river mile basis. For RAO 2, shellfish consumption risk, the
greatest change in the post-construction risk occurred at RM 6.5 West and RM 4.5 East. At RM
6.5 West, post-construction risks are estimated to increase from 2 x 10° to 4 x 10°, whereas at
RM 4.5 East, post-construction risks are estimated to increase from 8 x 10° to 1 x 10, Post-
construction non-cancer hazard indices quotients also increase. The largest estimated hazard
index increases are from 0.8 to 1.7 for a child and from 25 to 48 for an infant at RM 6.5 West.

RAO 5 (Benthic Organisms): The changes in post-construction benthic risk estimates are
presented in ESD Table 4. For RAO 5, revising the total PAH RAL will reduce the percentage of
the Site achieving 10 times the benthic risk CULs from 72% to 69% of the Site following
construction.

RAO 6 (Fish and Wildlife Prey Consumption): The changes in post-construction fish and
wildlife prey consumption are presented on a sediment decision unit (SDU) basis in ESD Table 5
and on ESD Figure 11. The maximum changes were observed in SDU 4.5 East and SDU 6 West.
The total hazard index increased from 1.2 to 1.5 for both SDU 4.5 East and SDU 6 West.

Surface Water and Groundwater RAOs

RAOs 3 and 7 (Human Health and Aquatic Life Surface Water): The changes in post-
construction reductions in surface water concentration are summarized in ESD Table 6.
Reductions in surface water concentrations associated with the Selected Remedy were estimated
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in the ROD to range between 26% and 91%, depending on the chemical following construction.
Revised reductions are expected to range between 25% and 91%, depending on the chemical
following construction. In all cases, changes in the reduction in surface water concentrations are
1% or less. For example, reductions in cPAH surface water concentrations were estimated as
78% for the Selected Remedy. Based on the changes to the Selected Remedy, the reduction in
cPAH surface water concentrations is estimated as 77%. It is estimated that all surface water
COC concentrations will be reduced to 10 times the CULs. Consistent with the ROD, it is
expected that CULSs (both risk-based and ARAR-based surface water levels) will be achieved
over time through a combination of in-river cleanup with source control actions within the Site
and actions taken to address toxic media within the watershed.

RAOs 4 and 8 (Human Health and Aquatic Life Groundwater): The area of groundwater plumes
addressed by the in-water portion of the updated remedy following construction is estimated to
be reduced from 39% to 32% as shown in ESD Table 7. Consistent with the ROD, the remainder
of the contaminated groundwater will be dependent on the adequacy of source control actions.

River Banks and Principal Threat Waste

River banks with adjacent offshore active remediation areas that have been reduced or removed
by the ESD changes have been identified and removed from the selected remedy cost estimate
for the purpose of capturing potential cost changes. Actual costs will be determined based on
remedial design. The lineal feet of river bank addressed by the updated remedy is estimated to be
reduced from 23,305 to 22,592 lineal feet as shown on ESD Table 8 and Figure 12. This
represents a reduction from 78% to 75% of contaminated river banks. It is important to note that
ROD river banks (see ROD Figure 9) with no active remediation offshore must still undergo
further study during remedial design for potential active remediation. Also, consistent with the
ROD, the remaining river bank areas are expected to be addressed through other cleanup actions
(i.e., upland source control measures).

No change to the amount of PTW addressed by the updated remedy is expected.
Human Health Beach Exposure

In addition to changes in post construction risk, changes in the results of the human risk
assessment associated with the change in the CSF for BaP were also evaluated for the human
health direct contact beach exposure scenario. Beach areas at the Portland Harbor site were
evaluated for dockworkers, transients, recreational beach users and tribal, high frequency and
low frequency fishers. The evaluation focused on the exposure scenario that presents the
maximum risk for each beach area (tribal fisher or dockworker). The evaluation shows that
human health beach exposure risk estimates decline between 0 and 86% depending on the
contribution of cPAHSs to the total risk at each beach area. The results of this evaluation are
shown in ESD Table 9 and Figure 13.
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Remedial Quantities and Cost

EPA evaluated the changes in remedial quantities and cost associated with changing the total
PAH RAL applicable to nearshore sediments outside the navigation channel. The revised
remedial footprint including technology assignments is presented in Figure 14a — f. EPA
determined that this change would reduce the total nearshore remedial footprint by 17 acres,
reduce the capping area by 8 acres, and reduce the dredging volume by 43,800 cy. This results in
a decrease in the present value cost for the Selected Remedy of approximately $35 million. This
represents a 3.4% decrease in the overall present value cost of the Selected Remedy. Cost
assumptions are included in Appendix A.

5.0 SUPPORT AGENCY COMMENTS

DEQ has reviewed and agrees to the modifications to the CULs for cPAH (BaPeq) and RALs for
total PAHSs for the Selected Remedy. The support agency letter of concurrence is included in
Appendix F of this ESD.

The Five Tribes support EPA’s approach regarding updating CULs for cPAH (BaPeq) and RALs
for total PAHs in response to the BaP revision in a ESD. The Five Tribes are the Confederated
Tribes of the Grand Ronde Community of Oregon, the Nez Perce Tribe, the Confederated Tribes
of Siletz Indians, the Confederated Tribes of the Umatilla Indian Reservation, and the
Confederated Tribes of the Warm Springs Reservation of Oregon. The letter of concurrence is
included in Appendix C of this ESD.

6.0 STATUTORY DETERMINATIONS

The Selected Remedy for the Portland Harbor Superfund Site, as modified by this ESD,
continues to satisfy the statutory requirements of Section 121 of CERCLA, 42 USC § 9621, to
protect human health and the environment, comply with federal and state requirements that are
applicable or relevant and appropriate to the remedial action, are cost-effective, and utilize
permanent solutions and alternative treatment technologies to the maximum extent practicable.

7.0 PUBLIC PARTICIPATION COMPLIANCE

The public participation requirements set out in the NCP, 40 CFR § 300.435(c)(2), have been
met by adding the ESD and supporting information to the administrative record established
under Section 300.815. EPA will publish a notice that briefly summarizes the final ESD,
including the reasons for such differences in a major local newspaper of general circulation. EPA
also recognizes that there is strong community interest in the Portland Harbor Superfund Site and
that there was a need for additional public participation opportunities regarding this ESD. As a
result, this ESD and supporting administrative record were made available to the public through
a 30-day public comment period. In addition, EPA held a public meeting to discuss the changes
to the Selected Remedy in the ESD.
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