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Final Release

This report is being published as a final draft. Previously this report was released for
public comment, and all comments received before May 20, 2010, have been addressed
here. Appendix A describes in detail how public comments were addressed. Prior to
public comment, an earlier draft of this report was reviewed by government agency
partners, including the Environmental Protection Agency (EPA), Oregon’s Department of
Environmental Quality (DEQ), and local Native Tribes. Their comments were
incorporated prior to release to the general public. If you have more questions about this
report, please contact us via telephone 1-888-290-6767, via email at:
info.ehap@state.or.us, or via postal mail addressed to:

Environmental Health Assessment Program
800 NE Oregon St., Suite 640
Portland, OR 97232



Foreword

The Environmental Health Assessment Program (EHAP) within the Oregon Public
Health Division (PHD) has prepared this Public Health Assessment under a cooperative
agreement with the Agency for Toxic Substances and Disease Registry (ATSDR).
ATSDR is part of the United States (U.S.) Department of Health and Human Services,
Public Health Service. The mission of ATSDR is to serve the public by using the best
science, taking responsive actions, and providing trusted health information to prevent
harmful exposures and disease related exposures to toxic substances. This Public Health
Assessment was prepared in accordance with ATSDR methodology and guidelines.

An ATSDR Public Health Assessment reviews available information about hazardous
substances at a site and evaluates whether exposure to them might cause any harm to
people. ATSDR conducts a Public Health Assessment for every site on or proposed for

the National Priorities List (the NPL, also known as the Superfund list). A Public Health

Assessment is not the same as a medical exam or a community health study.
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Summary

Introduction

The Environmental Health Assessment Program’s (EHAP’s) top priority
Is to ensure that the communities using the Portland Harbor Superfund
Site Study Area have the best information possible to safeguard their
health.

Under a cooperative agreement with the Agency for Toxic Substances
and Disease Registry (ATSDR), EHAP evaluates the public health risks
associated with chemical contamination at Superfund sites located within
Oregon. EHAP is housed in the Oregon Health Authority Office of
Environmental Public Health.

The Portland Harbor Superfund Site Study Area is a roughly 9.8-mile
stretch of the Lower Willamette River starting in the north at the
confluence with the Columbia River and ending near the Steel Bridge in
downtown Portland, Oregon. Portland Harbor is an operational, industrial
port that has been modified to accommodate ocean-going vessels. The
landscape has been heavily modified for industrial and urban
development.

Extensive chemical contamination of Portland Harbor led to its listing as
a Superfund Site in the year 2000. In 2006, EHAP completed a Public
Health Assessment that focused on eating fish and crayfish as the
primary way that chemicals from the site could put people’s health at
risk. EHAP found that eating more than the recommended amount of
resident fish species from the Harbor was a public health hazard. The
2006 report and its findings are available online at
http://www.atsdr.cdc.gov/HAC/pha/PortlandHarbor/PortlandHarborPHA
032206.pdf. EHAP continues to recommend that people heed the fish
advisories in effect for Portland Harbor, which state:

o Women of childbearing age (18-45), particularly pregnant or
breastfeeding women, as well as children and people with weak
immune systems, thyroid or liver problems, should avoid eating
resident fish from Portland Harbor, especially carp, bass, and
catfish. Resident fish are those fish that stay within a small
territory for their entire lives, and do not migrate.

« Healthy women beyond childbearing age and healthy adult males
should restrict the amount of resident fish eaten from Portland
Harbor to no more than one 8-ounce meal per month.

The current fish advisory for Portland Harbor can be found at
www.healthoregon.org/fishadv.




2011 Public Health Assessment

This Public Health Assessment is focused on recreational users and
anglers who may come into contact with chemical contamination found
in beach sediment, river bottom sediment, and/or surface water. The
federal Environmental Protection Agency (EPA) is the agency
responsible for clean-up of the Portland Harbor Superfund Site and has
given EHAP the data used in this report in order to assess the public
health risks associated with the site.

Conclusions

EHAP reached three important conclusions in this Public Health
Assessment:

Conclusion 1

People who regularly recreate (i.e., boat, swim, beach comb, etc.) at the
former GASCO site beach over several years, may be exposed to
polycylic aromatic hydrocarbons (PAH)s at levels that may increase
their risk of developing cancer at some time in their lives. However, it is
unlikely that this beach is presently being used recreationally on a regular
basis.

Basis for
Decision

The PAH levels in the sediment at the beach located on the west bank
of the Willamette River just south of river mile 6, also known as the
former GASCO site, are high enough to elevate cancer risk to levels that
are unacceptable for children and adults. This determination is based on
assumptions that an adult or child visits this particular beach 94 days or
more per year over the course of 30 or more years. It is unlikely that
anyone is using the beach this often at the present time, but frequency
could increase in the future if site conditions change.

Next Steps

EHAP recommends that the EPA and Responsible Parties:
e Ensure that this beach is cleaned up to reduce PAH
concentrations
¢ Install and maintain shore- and water-facing signs on this beach
that warn of the potential health risk from recreating on or
generally coming into contact with the sediment. EHAP will
consult with DEQ and EPA about language and placement of
these signs.
People can reduce their risk of developing cancer if they:
Avoid the beach most contaminated with PAHSs. The area is on
the west bank of the Willamette River just south of river mile 6
on the former GASCO site (see Figure 2 for location).

Conclusion 2

Swallowing or touching chemical contaminants in water, beach sediment,
and bottom sediment at other beaches is not expected to harm the health
of people who recreate (i.e., boat, swim, beach comb, etc.) or work
within the Portland Harbor Superfund Site.



Basis for
Decision

Based on sampling data available at the time this report is published, the
concentrations of chemicals measured in water, beach sediment, and river
bottom sediment (except the beach mentioned in Conclusion 1) are too
low to harm the health of people (including children) who use the area
for work or recreational purposes. The Oregon Department of
Environmental Quality (DEQ) is continuing to collect environmental data
at sites upland from the water’s edge. EHAP will review the results and,
if necessary, recommend future actions to safeguard public health.

Next Steps

If future environmental data reveal potential health hazards not addressed
in this report, EHAP will address them in separate assessments as the
data become available.

EHAP supports EPA’s efforts to clean-up of contaminated sediments in
the Portland Harbor Superfund Site. This will help reduce contaminant
levels in fish over the long-term.

Conclusion 3

Although not site-related, water contact of any kind near combined sewer
overflow (CSO) areas during the rainy season could cause bacteria-
related illness.

Basis for
Decision

Bacteria concentrations from sewage measured in the water around CSO
areas following a rain storm could be high enough to cause bacteria-
related illness in people who swallow small amounts of water while
swimming or otherwise contacting water from the harbor. Call the City of
Portland’s Bureau of Environmental Services at 503-823-5328 for CSO
locations. The CSO website is located at:
http://www.portlandonline.com/bes/index.cfm?c=31030

Next Steps

We are taking the following actions:

e EHAP will consult with the City of Portland to ensure that signs
marking CSO locations and the hazards associated with
swimming near CSO areas are well designed, well placed, and
well maintained.

e EHAP supports the City of Portland’s continued efforts to reduce
the amount of sewage that spills into the Willamette River
through CSOs.

e EHAP recommends that people who use the Portland Harbor
Superfund Site for work, recreation, or fishing:

o Avoid swimming in or contacting the water from CSO
areas following rain storms

o Thoroughly wash hands after contacting water from the
Lower Willamette River before eating to avoid bacteria-
related illness

o0 Thoroughly wash all body surfaces that come into contact
with the water the Lower Willamette River to avoid
bacteria-related illness

o Thoroughly wash any recreational equipment such as
kayaks, oars, paddles, water skis etc. after use in the
Lower Willamette River to avoid bacteria-related illness



For More Contact the Environmental Health Assessment Program by e-mail:
Information  ehap.info@state.or.us, or by calling 971-673-0977. If calling from
outside the Portland Metro area, call toll free: 1-877-290-6767.

Purpose and Health Issues

Under cooperative agreement with ATSDR, EHAP conducted this Public Health
Assessment (PHA) for the Portland Harbor Superfund Site. EHAP and ATSDR are
committed to providing a comprehensive assessment of potential health risks to
communities who use Portland Harbor. This PHA evaluated the public health risks that
recreational users and anglers may face from direct contact with beach sediment, river
bottom (in-water) sediment, and surface water. ATSDR’s mandate is to specifically
assess the public health risks that may result from exposure to chemical contaminants.
However, because bacterial contamination at the Portland Harbor Superfund Site has
been well documented and is of concern to the community, EHAP also evaluated health
risks from contacting bacteria in the river water.

Eating fish contaminated with polychclorinated biphenyls (PCBs) is by far the most
significant health risk from chemical contamination at this site. Therefore, in this report,
EHAP has reiterated the important conclusions made in a previous PHA, completed in
2006, that specifically focused on eating Portland Harbor fish and crayfish. The previous
assessment found that eating resident fish species from the harbor is a public health
hazard. Resident fish are those fish that live their entire lives in a small territory and do
not migrate. Examples include bass, carp, and catfish. This does not include migratory
fish like salmon or steelhead. The previous report can be found at
http://www.atsdr.cdc.gov/HAC/pha/PortlandHarbor/PortlandHarborPHAQ032206.pdf [1].

Transient (homeless) populations that live outdoors along Portland Harbor may come into
contact with contaminants in ways not addressed in this report. Notable examples include
bathing in and drinking groundwater from seeps along the river. The extent to which this
population may come into contact with Portland Harbor contaminants through these
unique pathways is not clear. EHAP is evaluating whether an additional follow-up
document that addresses health risks specific to transients would be helpful to that
population or those who serve them.

Background

Site Description

Portland Harbor is located in Multnomah County, Oregon, comprised of the Lower
Willamette River. On December 1, 2000, a portion of Portland Harbor was listed on the
EPA’s National Priorities List (NPL). The initial study area for the site was a nearly six-
mile stretch of the Willamette River, from the southern tip of Sauvie Island [river mile
3.5] to Swan Island [river mile 9.2]. The area has since been expanded and now extends
from river mile 2 to river mile 11.8 (Figure 1). The portion of the river that was placed on
the NPL is the most industrialized area of the Willamette River and lies entirely within
the city limits of Portland, Oregon.



The Willamette River begins in the Cascade Mountains and flows generally north to its
confluence with the Columbia River [2]. The last 26.5 miles of the Willamette River
before the confluence is wide and slow moving, and water levels fluctuate daily due to
tidal reversals. This section of the river was generally shallow historically, but now the
last 12 miles of the Willamette River has an average depth of 45 feet with a maximum of
140 feet. This greater depth is the result of regular dredging by the U.S. Army Corps of
Engineers to allow large ocean-going ships to use Portland Harbor. The portion from
river miles 3 to 10 is where most of the sediment from further upstream in the Willamette
River accumulates.



Figure 1. Portland Harbor Study Area
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Site History

In an initial PHA released in 2002, ATSDR concluded that the greatest health risks from
chemicals at the Portland Harbor site were from eating contaminated fish[3]. These
conclusions were very general, because little data had been collected at that time on the
chemicals or fish species of concern at the site. After EPA had collected this
information, EHAP (then called SHINE) conducted a second PHA which provided a
comprehensive evaluation of the public health effects of eating fish and crayfish from
Portland Harbor. This PHA was conducted under cooperative agreement with ATSDR
and was released on March 22, 2006 [1].

Commercial and industrial activities are an integral part of Portland Harbor. Past and
present sources of pollution have contaminated the area with metals, polycyclic aromatic
hydrocarbons (PAHS), polychlorinated biphenyls (PCBs), pesticides, dioxins/furans,
petroleum products, and other chemicals. A group of potentially responsible parties,
known as the Lower Willamette Group (LWG), has funded most of the Remedial
Investigation and Feasibility Study (RI/FS) that addresses these contaminants.

The EPA and the Oregon Department of Environmental Quality (DEQ) co-manage the
cleanup of the Portland Harbor NPL Site. EPA has primary responsibility for the in-water
portion and DEQ for the upland sources of contamination. These two agencies are also
working closely with nine natural resource trustees. The trustees are designated by law to
act on behalf of the public or tribes to protect and manage natural resources such as land,
air, water, fish, and wildlife. Among the trustees are six tribes - the Confederated Tribes
of the Grand Ronde (CTGR), Confederated Tribes of Siletz Indians (CTSI), Confederated
Tribes of the Umatilla Indian Reservation (CTUIR), Confederated Tribes of the Warm
Springs Reservation of Oregon, the Nez Perce Tribe, and the Confederated Tribes and
Bands of the Yakama Nation. The Oregon Department of Fish and Wildlife (ODFW), the
National Oceanic and Atmospheric Administration (NOAA), and the U.S. Fish and
Wildlife Service (USFWS) are the state and federal government natural resource trustees.

Site Visits

EHAP and ATSDR visited Portland Harbor numerous times between 2002 and 2010 by
boat, car, and foot. EHAP staff interviewed numerous individuals about fishing access,
transient camp locations, recreational sites and activities, fish and meal preference, fish
consumption and preparation practices, and other aspects relevant to this and previous
assessments. EHAP staff toured Portland Harbor by boat with Willamette Riverkeepers,
Multnomah County Vector Control, EPA Region 10, and DEQ.

Demographics

ATSDR’s public health assessments usually have a section describing the demographic
characteristics of the population within a mile of a Superfund or hazardous waste site.
This is to determine, if there are environmental and social justice issues to consider, and
to understand how to best engage and communicate with local communities. It is
assumed that those living closest to a site would have the greatest contact with site
contaminants. However, because very little of the area surrounding Portland Harbor is
zoned for residential use, the potential risks are to people who recreate and work near the



site. Therefore, instead of the usual demographic evaluation, this PHA will address the
relevant “at risk” populations.

For this PHA, EHAP evaluated the possible health risk for all people who recreate on and
along this area of the Willamette River. Recreational users include people from a variety
of hobbiests and special interest groups and not simply those living near the river.
Although transient camps have been observed along the banks of Portland Harbor, this
population is difficult to characterize or follow since they move often. The available
information on transient populations suggests that their primary concerns are survival-
based.

Land and Water Use

The habitat along river miles 2 to 11.8 (the current Portland Harbor site study area) has
been substantially altered due to urban and extensive shipping industry development [4].
Shoreline features include steeply sloped banks covered with riprap or constructed
bulkheads, with manmade structures such as piers and wharves extending out over the
water. This area of the river is largely devoid of trees and other vegetation along the
riverbanks.

The habitat of the rest of the lower Willamette River is not as degraded as the study area.
This is indicated by the gently sloping, well-vegetated banks at Ross Island, the mouth of
Stephens Creek, Powers Marine Park, the mouth and lower reaches of Johnson Creek,
Multnomah Channel, Kelley Point Park, and the lower reaches of the Columbia Slough.
The first four locations are upstream and the last three are downstream from the current
study area.

The study area is heavily industrialized. Some of the historical or current industrial
operations include: marine construction, bulk petroleum product storage and handling,
construction material manufacturing, oil gasification plant operations, pesticide/herbicide
manufacturing, agricultural chemical production, battery processing, liquid natural gas
plant operations, ship maintenance, repair and refueling, barge/rail car manufacturing and
metal scrapping, and recycling. Within or near the Portland Harbor study area, there are
numerous active investigations or cleanups currently being performed under DEQ
oversight, including the investigation of several City of Portland storm water outfalls.

There are residential areas intermixed or close by these riverside industries, including the
St. John’s neighborhood, Overlook Park, and the communities of Linnton and University
Park. Recreational activities in this part of the Willamette River include fishing, boating,
swimming, and water skiing. Cathedral Park and Swan Island serve as boat launches and
bank fishing locations (observed during site visits). During all of our site tours, we
observed tents, makeshift dwellings, fire pits and discarded debris, which provided
evidence of people living along the riverbanks.

Discussion
This section explains EHAP’s assessment process used to develop this report’s
conclusions on how contaminants at this site may affect the public’s health. It includes a



description of information sources that EHAP used and how that information was
combined and analyzed. This section also presents, in detail, the rationale behind each of
the conclusions of this PHA.

Data Use and Sampling Methods

In order to understand whether or not contaminants at the Portland Harbor Superfund Site
pose a risk to recreational users and workers, it is important to know the concentration of
contaminants in various “media” (beach sediment, in-water [river bottom] sediment, and
surface water). This information is gathered by collecting samples of the environmental
media from areas where people have access to them and measuring the amount of various
contaminants.

Environmental sampling data included in this report are from the Comprehensive Round
2 Report prepared by the Lower Willamette Group (LWG) under the direction of the EPA
[5]. The EPA collected water, soil, sediment, and fish samples throughout the 9.8-mile
length of the current study area from 2002-2005.

The LWG used EPA-approved laboratory methods to measure the concentration of
chemicals in the environmental samples. EHAP believes that the sampling data were of
adequate quality to evaluate possible hazards and make public health decisions.

Nature and Extent of Contamination

The EPA chose specific chemicals to be measured based on the types of chemicals and
chemical byproducts historically and currently used and produced at industrial sites along
the harbor. The EPA also measured chemicals that are commonly found in urban areas
and at other hazardous waste sites. These included metals such as lead, mercury, and
arsenic; organic chemicals such as PCBs; and pesticides. The complete list of chemicals
detected in the three media (beach sediment, river bottom sediment, and surface water)
can be found in the Tables C1-C3 in Appendix C.

EHAP compared the maximum sample concentrations for each chemical detected against
a standard comparison value (CV). EHAP used CVs from a variety of sources including
ATSDR and the EPA. These comparison values are media-specific and represent the
concentration of a given contaminant that scientists believe people could contact every
day for their entire lives without any health problems. Because most people will not
contact those media that often, these CVs are conservative estimates, and therefore are
protective of health. See Appendix B for more detailed explanations and definitions of
the CVs used.

When the concentration of a contaminant in a medium (beach sediment, river bottom
sediment, or surface water) was higher than the CV for that contaminant, it became a
“contaminant of potential concern” or COPC. Since the CVs are designed to be protective
of health, COPCs were looked at more closely in the next stage of the assessment. When
the concentration of a contaminant in a medium was lower than its comparison value,
EHAP concluded that people’s health would not be affected by coming into contact with



it. Contaminants whose concentrations were below the CVs were not evaluated further in
this assessment.

The COPCs identified for beach sediment included copper, seven polycyclic aromatic
hydrocarbons (PAHSs), and PCB Aroclors. The seven PAHSs are benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene. The beach with the highest levels of
PAH contamination in the sediments is just south of river mile 6 on the west side of the
river and is marked as “Highest PAHs” on the map in Figure 2. The beach with the
highest concentration of copper was located just south of Cathedral Park on the same side
of the river as the park and is marked “Highest Copper” on the map in Figure 2. The
beach with the highest levels of PCB Aroclors is just south of river mile 2 on the east side
of the river and is marked “Highest PCBs” on the map in Figure 2.

It should be noted that one composite sediment sample consisting of 12 supsamples was
collected from each beach. The longest of these beaches is just under half a mile; most
are much less than a quarter mile in length. None are more than 50 feet wide. EHAP
considers the results to be representative of contaminant levels.

EHAP identified 19 COPCs for in-water sediment. These included 2 metals (arsenic and
lead); 6 PAHSs; bis(2-ethylhexyl)phthalate; pentachlorophenol; 3 groupings of PCBs;
dioxin; and 5 pesticides.

For surface (river) water, arsenic was the only COPC that EHAP identified. See Table 1

for a comprehensive list of COPCs identified for all media at the Portland Harbor
Superfund Site.
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Portland Harbor Beach Sampling Locations
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Figure 2. Beach sediment sampling locations
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Table 1. Contaminants of Potential Concern (COPCs) in All Media at Portland Harbor

Class of Contaminant of Beach In-Water | Surface
Chemical Potential Concern Sediment | Sediment | Water

Arsenic X X

Metals Lead X
Copper X
Benzo(a)anthracene X X

. Benzo(a)pyrene X X

Polycyc_llc Benzo(b)fluoranthene X X

Aromatic

H Benzo(k)fluoranthene X X

ydrocarbons

(PAHs) Chrysene X
Dibenzo(a,h)anthracene X X
Indeno(1,2,3-cd)pyrene X X

Phthalates Bis(2-ethylhexyl) X
phthalate

Phenols Pentachlorophenol X

Polvehlorinated Total PCB Aroclors X X

Bi %en Is Total PCB Congeners X

pheny Total PCBs without

(PCBs) SO X
dioxin-like congeners

Dioxins Total Dioxin TEQ* X
Aldrin X
Dieldrin X

Pesticides Total DDDs X
Total DDEs X
Total DDTs X

*TEQ = Toxic Equivalency Quotient refers to the sum of the toxicity of all of the various dioxin and
dioxin-like compounds relative to the most toxic member of the dioxin family: 2,3,7,8-tetrachlorodibenzo-
p-dioxin. DDD = Dichlorodiphenyldichloroethane; DDE = Dichlorodiphenyldichloroethylene; DDT =
Dichlorodiphenyltrichloroethane

Exposure Pathways
In order for a chemical contaminant to harm human health, there must be a way for
people to come into contact with the chemical. An “exposure pathway” describes the way
that a chemical moves from its source to physically coming into contact with a person.
An exposure pathway has 5 elements:

1) A contaminant source or release

2) Movement of the chemical through the environment to a place where

people could come into contact with it

3) A place where people could contact the contaminant

4) Route of exposure to a contaminant (breathing it, swallowing it, absorbing

it through skin, etc.)

5) People that come in contact with the contaminant(s)

An exposure pathway is called “completed” if all 5 of the elements are known to be in
place and occurring. If it is unknown whether one or more of the elements is in place,
then it is called a “potential” pathway. If it is known that one of the 5 elements is not in
place, then that pathway is “eliminated.”
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Completed Pathways

Table 2 summarizes the completed exposure pathways that EHAP identified for the

Portland Harbor Superfund Site.

Table 2. Completed exposure pathways

Pathway Time Source Media and | Point of Route of Exposed
Transport | Exposure | Exposure Population
Contact with Past, Industrial Beach Parks and Swallowing, Recreational
beach sediment | present, and sediment shoreline touching the beach users,
future municipal access areas | skin anglers, transient
discharges users, tribal
users, dockside
workers
Contact with Past, Industrial Surface water | River Swallowing, Recreational
surface water Present, and touching the swimmers,
Future municipal skin anglers, transient
discharges users, tribal
users, and
occupational
divers
Contact with in- | Past, Industrial In-water River Swallowing, Anglers, tribal
water sediment | Present, and sediment touching the users,
Future municipal skin occupational
discharges divers
Fish and Past, Industrial Fish tissue River Eating Anglers and their
crayfish Present, and families
consumption Future municipal including tribal
discharges fishers

In this PHA, EHAP assessed the completed exposure pathways for adult and children

recreational users, and for anglers exposed to river bottom (in-water) sediment and
surface water while fishing. Any health effects or risks to dockside workers, who may
also contact beach sediments, are assumed to be addressed in the recreational user
scenario, which is more protective of health than an occupational exposure scenario.
Therefore, dockside workers were not separately considered in this assessment. The high-
end exposure assumptions used for the recreational and angler scenarios ensure that tribal
uses are also accounted for in this PHA.

Because children ages 0-6 represent a vulnerable, sensitive population, assessing
potential health risks for this age group is assumed to protect the most sensitive adult
populations.

The exposure pathway for anglers who fish the harbor, either from boats or from the
shore, was assessed because these people may come into frequent contact with in-water
sediment.

The fish and crayfish consumption pathway for anglers, tribal users, and their families

was thoroughly assessed in a previous Public Health Assessment [1] and will not be
addressed in this document.
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In the exposure pathway analysis, transient users and occupational divers were identified
as members of the public who also access areas within the Portland Harbor. The next two
paragraphs explain why their risks were not evaluated in this document.

Transient users may come into contact with media at Portland Harbor more intimately
and in more unconventional ways than other users; but their exposure to the river may
include a shorter part of their lifetime than the exposure of most recreational and
occupational users. Given the overall life challenges facing the transient population
around the Portland Harbor Superfund Site, EHAP determined that a detailed,
quantitative analysis of risks associated with short-term exposure to low levels of
environmental contaminants unique to their situation was not likely to be helpful.

Occupational divers come into contact with bottom sediment much less frequently than
avid anglers but in potentially larger quantities. EHAP assumed that an assessment for
anglers’ contact with river bottom sediment would also address the risks to occupational
divers. Therefore, occupational divers were not specifically addressed in this Public
Health Assessment.

Potential Pathways

Table 3 summarizes the potential pathways identified for the Portland Harbor Superfund
Site. The pathway scenarios listed in Table 3 are labeled as “potential” because it is
unknown if exposures are actually occurring.

Table 3. Potential exposure pathways

Pathway Time Source Mediaand | Pointof | Routeof | Exposed
Transport | Exposure | Exposure | Population
Clam/ Mussel | Past, Industrial Clam/ Mussel River Eating Unknown
consumption | Present, and tissue
Future municipal
discharges
Contact with | Past, Industrial Groundwater River-side Drinking Unknown
groundwater | Present, and seeps and
Future municipal springs
discharges

It is unclear how many people are actually eating clams and mussels from the Portland
Harbor study area. A survey conducted by the Linnton Community Center determined
that some transients likely eat clams, along with a wide variety of other fish and shellfish,
when they are available [6]. Tribal communities have also historically eaten freshwater
clams and mussels from the area and they may do so again when availability of these
food sources improves. Other groups, as yet unidentified, may also eat these clams and
mussels. Therefore, EHAP will address clam consumption in a separate, focused, follow-
up document following the release of this report.

It is also unclear how many people are drinking water from groundwater seeps and
springs along the sides of Portland Harbor. The same survey conducted by the Linnton
Community Center found that some transient users may drink this water [6]. Given the
overall life challenges facing the transient population around the Portland Harbor
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Superfund Site, EHAP determined that a detailed, quantitative analysis of risks associated
with short-term exposure to low levels of environmental contaminants unique to their

situation was not likely to be helpful.

Eliminated Pathways

Table 4 lists the eliminated pathways identified for the Portland Harbor Superfund Site.
The pathways listed in Table 4 are labeled as “eliminated” because we know that some
element of the exposure pathways either does not occur or the possibility of exposure via
that pathway does not contribute significantly to health risks.

Table 4. Eliminated exposure pathways
Pathway Time Source Media Point of | Route of | Exposed
and Exposure | Exposure | Population
Transport
Inhalation of Past, Industrial Beach Parks and Breathing None
contaminants Present, and sediment shoreline in airborne
in beach Future municipal access areas | beach
sediment discharges sediment as
dust
Inhalation of Past, Industrial Surface River Breathing None
contaminants Present, and Water in airborne
in surface Future municipal water
water discharges droplets

It is possible that people could inhale small amounts of water or beach sediment while
working or recreating on the Portland Harbor site. However, because the concentrations
of contaminants in surface water and beach sediment are relatively low (in the range of
parts per billion and parts per trillion), people would have to inhale a relatively large
amount of airborne water droplets or sediment to have any appreciable health risks. It is
unlikely that people recreating on Portland Harbor will inhale enough airborne water
droplets or sediment to be harmful to health. Therefore, EHAP eliminated these
pathways, and will not further address them in this report.

Public Health Implications

As described in the previous section, EHAP assessed the completed exposure pathways
of COPC:s for two groups of people: recreational users contacting beach sediment and
surface water, with special consideration for young children; and anglers contacting
beach sediment, in-water sediment, and surface water. Health implications for tribal users
of Portland Harbor were considered as part of the public health assessment process.
EHAP did this by using exposure assumptions about the duration and frequency of
contact with known contaminants for anglers that are in the same range as those for
subsistence fishers. The following section describes the contaminant doses and public
health implications for people in each scenario separately, along with an explanation of
the general process of dose calculation.

Dose Calculation
Dose calculation requires some assumptions about the frequency and intensity with
which people contact contaminants from the Portland Harbor Superfund Site. Wherever
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possible, EHAP used site-specific information, but when that information was
unavailable, we used default values established by ATSDR or the EPA. Where default
values were unavailable, EHAP used best professional judgment. For the complete list of
the exposure assumptions used to calculate doses in this report, see Appendix D.
Appendix D also contains details about the methods used to calculate doses of the
COPCs.

People can potentially contact contaminants from Portland Harbor through multiple
media. For example, arsenic was identified as a contaminant of potential concern in
water, but not in beach sediment. However, a child playing on a beach might contact
arsenic in both the water and in beach sediment. Therefore, the most health protective
approach is to calculate a total dose by adding the doses from the child’s contact with
water and beach sediment together. In this assessment, EHAP has used this additive
approach to calculate dosages of contaminants.

EHAP calculated doses of COPCs to recreational users using the maximum sample
concentrations of COPCs found at the Portland Harbor Site for beach sediment and
surface water. Using site-wide maximum sampled contaminant concentrations is most
protective of the public’s health because it assumes that a person would spend all of their
time at the harbor in contact with the most contaminated sediment and surface water in
the entire 9.8-mile Superfund site. In reality, people are more likely to visit different
areas of the site, often contacting sediment and/or surface water with lower
concentrations of contaminants than the maximums. However, knowing that the beaches
were sampled as composites makes it especially appropriate to use site-wide maximums
to calculate doses. Composite sampling means that several samples (twelve in the case of
the primary beach sampling effort [5]) of beach soil were combined into one “composite”
sample. This was the case for each of the beaches sampled (see Figure 2 for sampled
beaches). Composite samples are meant to represent the average contaminant
concentration in beach sediment for an entire beach area. Using the site-wide maximum
concentrations is like creating a hypothetical beach that had the highest concentration for
all of the contaminants measured. This practice protects the health of an individual or
family who may have a favorite beach.

Non-Cancer

To evaluate the risk of any health outcome other than cancer, calculated doses were
compared against health guidelines (Tables 5, 6, and 9). A health guideline is the daily
dose of a chemical, below which scientists consider it unlikely to harm people’s health.
EHAP followed ATSDR guidance [7] by using the health guidelines established by
ATSDR, called Minimal Risk Levels (MRLs), whenever available. ATSDR develops
MRLs for acute (14 days or less), intermediate (between 15 and 364 days), and chronic (1
or more years) exposure durations. Because exposures at the Portland Harbor Superfund
Site are likely to be over the long term, chronic MRLs are most appropriate. When a
specific chemical did not have a chronic MRL, the intermediate MRL was used. When
neither a chronic nor an intermediate MRL was available, EHAP used an oral reference
dose (RfD) established by the EPA.
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If a calculated dose was higher than its health guideline for a COPC in any given
scenario, that COPC was upgraded to a contaminant of concern (COC). Identification as
a COC does not necessarily mean that it will harm human health, but that the identified
contaminant moved up to the final step of the analysis.

Cancer

EHAP calculated the lifetime risk of developing cancer from exposure to COPCs at the
Portland Harbor Superfund Site for recreational users and anglers (Tables 7, 8, 10, and
11). Cancer risk is the product of the calculated cancer dose” multiplied by a Cancer
Slope Factor (CSF) that was developed by the EPA (or other organization if an EPA
value is not available). Adding together the cancer risks from each cancer-causing COPC
will give an overall added (or excess) cancer risk for people in each scenario.

Cancer risk is expressed as a theoretical probability, which can be thought of in terms of
additional cancer cases in a theoretical population where everyone in that population
would get the same dose of the same chemical every day over their entire lifetime. EHAP
considers 1 additional case of cancer out of 10,000 (1E-04) people exposed every day for
an entire lifetime to be a low risk. A cancer risk of 1 additional case out of 100,000
people (1E-05) would be a very low risk and a cancer risk of 1 additional case out of
1,000,000 people (1E-06) would be an insignificant risk. When a cancer risk for a COPC
was greater than 1E-04, EHAP upgraded that COPC to a contaminant of concern (COC).
Identification as a COC does not mean that increased cancer risk is expected, but that
further analysis is needed.

Exposure Scenario 1: Recreational Users

In calculating the contaminant doses, EHAP assumed that children and adults would
swim in the water of Portland Harbor where they could accidentally swallow some water
and also have full-body skin contact with contaminants in the water. It was also assumed
that adults and children would have skin contact with beach sediment and accidentally
swallow some of the beach sediment. Appendix D describes all of the assumptions used
in the dose calculation in greater detail.

The COPCs at Portland Harbor do not pose non-cancer health risks for adult or child
recreational users. None of the COPCs had calculated doses higher than their health
guideline for adult recreational users (Table 5) or child recreational users (Table 6). The
PAHs without MRLs or RfDs for comparison (Table 5) can have acute non-cancer health
effects, but these health effects would only occur at doses much higher than those
estimated for this site. For example, scientists have found that benzo(a)pyrene, the most
toxic of the 7 PAHs in Table 5, did not cause any observable health problems in pregnant
mice or their offspring even at 10 mg/kg/day. This dose is 526,000 times higher than any

“ The method for calculating the dose for use in cancer risk assessment is slightly different than the method
used to calculate doses to assess risk for non-cancer health effects. This difference is explained in more
detail in Appendix D. Briefly, cancer risk accumulates over the entire lifetime of an individual; therefore,
the cancer dose is averaged over a 70-year lifetime. In contrast, the non-cancer dose is averaged only over
the duration of the exposure. This explains why “Total Dose” and “Total Cancer Dose” in the tables of this
section yield different values for the same contaminant in the same population.
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PAH dose calculated at Portland Harbor for adult recreational users, and 52,000 times
higher than any dose estimated for child recreational users [8]. Therefore, EHAP does not
expect recreating on any beach in Portland Harbor will cause non-cancer health problems
in adults or children.
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Table 5. Dose and Non-Cancer Risk to Adult Recreational Users

. Total Dose MRL CEREEIE
Chemical (ng/kg/day) | (ng/kg/day) MRL type of C(:\c;/nNc)ern
Arsenic 4 300 Chronic MRL N
Copper 195 10,000 Intermediate MRL N
Benzo(a)anthracene 13 N
Benzo(a)pyrene 19 N
Benzo(b)fluoranthene 14 N
Benzo(k)fluoranthene 11 N
Chrysene 17 N
Dibenzo(a,h)anthracene 4 N
Indeno(1,2,3-cd)pyrene 14 N
Total PCB Aroclors 0.74 20* Chronic MRL N

Note: Doses and Minimal Risk Levels (MRLs) are rounded to the nearest whole number.
ng/kg/day = nanograms of chemical per kilogram of body weight per day
“---“ = No MRL or reference dose (RfD) has been developed for these polycyclic aromatic hydrocarbons

(PAHS) [8].
PCB = Polychlorinated biphenyl

*This is the chronic MRL for Aroclor 1254 which is the most toxic commercial mixture of PCBs.

Table 6. Dose and Non-Cancer Risk to Children (1-6 years old) Recreational Users

. Total Dose MRL S
Chemical (ng/kg/day) | (ng/kglday) MRL type of C(:\(;/nNc)ern
Arsenic 36 300 Chronic MRL N

Intermediate

Copper 1,952 10,000 MRL N
Benzo(a)anthracene 136 N
Benzo(a)pyrene 192 N
Benzo(b)fluoranthene 145 N
Benzo(k)fluoranthene 113 N
Chrysene 178 N
Dibenzo(a,h)anthracene 44 N
Indeno(1,2,3-cd)pyrene 145 N
Total PCB Aroclors 8 20 Chronic MRL N

Note: Numbers rounded to two significant digits
ng/kg/day = nanograms of chemical per kilogram of body weight per day

MRL = Minimal Risk Level

“---“ = No MRL or reference dose (RfD) has been developed for these polycyclic aromatic hydrocarbons

(PAHSs) [8].
Y =Yes, N =No
PCB = Polychlorinated biphenyl

However, EHAP is concerned that contact with the COPCs at Portland Harbor could
result in increased cancer risks. The overall cancer risk from all COPCs was 1 in 10,000
(1E-04) for adult recreational users (Table 7), and 20 in 10,000 (2E-03) for child
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recreational users (Table 8). For children, exposure to benzo(a)pyrene and
dibenzo(a,h)anthracene alone would result in a cancer risk greater than 1 in 10,000 (Table
8). Therefore, benzo(a)pyrene and dibenzo(a,h)anthracene were identified as COCs.

The increased cancer risk to adult and child recreational users is mainly due to one
specific beach (GASCO) where PAH concentrations in the beach sediment are 100 to 200
times higher than PAH concentrations at even the second most contaminated beach. In
fact, the overall cancer risk from all carcinogenic contaminants combined at the second
most contaminated beach in Portland Harbor is only 0.1 in 10,000 (1E-05) for adults and
0.4 in 10,000 (4E-05) for children. In other words, the overall risk of developing health
problems from recreating on beaches in Portland Harbor is very small as long as people
avoid GASCO (see map in Figure 2 for location).

While people certainly access the beach at GASCO, it is unlikely that anyone is going
there frequently enough to increase their cancer risk significantly at the present time.
However, EHAP wanted to analyze and present the risk from recreational use at all
beaches in Portland Harbor in a consistent way. The exposure frequencies and scenarios
chosen are realistic for many of the beaches along Portland Harbor. Also, if conditions
change at GASCO, people may go there more frequently in the future.
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Table 7. Cancer Risk for Adult Recreational Users

CTa?ltfel:r Cancer Slope Contaminant
Chemical Dose’ Factor Cancer Risk of Concern
(ma/kglday) (1/mg/kg/day) (YIN)

, i t 9E-06

Arsenic 1.5E-06 5.7 (0.09 in 10,000) N

Copper* 8.4E-05
4E-06

Benzo(a)anthracene 5.7E-06 0.73 (0.04 in 10,000) N
6E-05

Benzo(a)pyrene 8.1E-06 7.3 (0.6 in 10,000) N
4E-06

Benzo(b)fluoranthene 6.1E-06 0.73 (0.04 in 10,000) N
3E-07

Benzo(k)fluoranthene 4.7E-06 0.073 (0.003 in 10,000) N
5E-08

Chrysene 7.5E-06 0.0073 (0.0005 in N
10,000)
. 1E-05

Dibenzo(a,h)anthracene 1.9E-06 7.3 (0.1 in 10,000) N
4E-06

Indeno(1,2,3-cd)pyrene 6.1E-06 0.73 (0.04 in 10,000) N
6E-07

Total PCB Aroclors 3.2E-07 2 (0.006 in 10,000) N
. 1E-04

Total Cancer Risk (1 in 10,000) Y

Note: Numbers rounded to two significant digits (cancer risk rounded to 1 significant digit). Complete

numbers were used in calculations.

mg/kg/day = milligrams of chemical per kilogram of body weight per day

SCancer dose is averaged over 70 year life time as opposed to exposure duration as for non-cancer dose.

Also, cancer dose is expressed in milligrams/kilogram/day as opposed to nanograms/kilogram/day. This is
why dose values differ between tables 5 and 6. See Appendix D for more in-depth explanation.
" This cancer slope factor incorporates more recent studies than the 1.5 mg/kg/day* cancer slope factor in

EPA'’s IRIS database [9, 10].

* Copper does not cause cancer [11].
PCB = Polychlorinated biphenyl

Y = Yes, N= No
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Table 8. Cancer Risk to Children (Cumulative Risk for First 30 Years of Life) Portland Harbor

Recreational Users

Total Cancer | Cancer Slope Contaminant
Dose® Factor Cancer Risk of Concern
Chemical (mg/kg/day) | (1/mg/kg/day) (Y/N)

] i 2E-05

Arsenic 4.38-06 5.7 (0.2 in 10,000) N

Copper* 2.3E-04 N
7E-05

Benzo(a)anthracene 9-9E-05 0.73 (0.7 in 10,000) N
1E-03

Benzo(a)pyrene 1.4E-04 73 (10 in 10,000) Y
8E-05

Benzo(b)fluoranthene 1.1E-04 0.73 (0.8 in 10,000) N
6E-06

Benzo(k)fluoranthene 8.2E-05 0.073 (0.06 in 10,000) N
9E-07

Chrysene 1.3E-04 0.0073 1 9 009 in 10,000) N
2E-04

Dibenzo(a,h)anthracene 3.2E-05 7.3 (2 in 10,000) Y
8E-05

Indeno(1,2,3-cd)pyrene 1.1E-04 0.73 (0.8 in 10,000) N

9.0E-07 2 2E-06 N

Total PCB Aroclors ' (0.02 in 10,000)
2E-03 v
Total Cancer Risk (20in 10,000)

Note: Numbers rounded to two significant digits (cancer risk rounded to 1 significant digit). Complete
numbers were used in calculations.

mg/kg/day = milligrams of chemical per kilogram of body weight per day

SCancer dose is averaged over 70 year life time as opposed to exposure duration as for non-cancer dose.
Also, cancer dose is expressed in milligrams/kilogram/day as opposed to nanograms/kilogram/day. This is
why dose values differ between tables 5 and 6. See Appendix D for more in-depth explanation.

" This cancer slope factor incorporates more recent studies than the 1.5 mg/kg/day™* cancer slope factor in
EPA’s IRIS database [9, 10].

* Copper does not cause cancer [11].

PCB = Polychlorinated biphenyl

Y =Yes, N=No

Exposure Scenario 2: Anglers

To calculate doses of COPCs for anglers, EHAP assumed that all persons would be adults
who contact surface water and in-water sediment. EHAP assumed that anglers would fish
in the study area approximately 25% of the time they are fishing. Anglers do, of course,
come into contact with beach sediments as well, but EHAP assumed that the adult
recreational user scenario adequately addressed all the types of exposure to beach
sediment that an angler would have. As discussed in the Exposure Pathway section,
anglers also contact contaminants by eating the fish they catch. COPC doses from eating
fish are not included in the total doses calculated here because that exposure pathway has
already been addressed in great detail in a previous Public Health Assessment [1].
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There were 19 COPCs identified in in-water sediment and surface water (See Table 1).
Initially, doses for all COPCs were calculated using site-wide maximum contaminant
concentrations for surface water and in-water sediment (See Tables 9 and 10). These
doses were then screened against health guidelines (Table 9) and cancer risks were
calculated (Table 10).
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Table 9. Dose and Non-Cancer Health Risks to Port Harbor Anglers Based on Site-Wide Maximum
COPC Concentrations

ntaminant
. Total Dose MRL MRL | Contamina
Chemical of Concern
(ng/kg/day) | (ng/kg/day) | type
(Y/N)
. chr.
Arsenic 7 300 MRL N
Lead®
Benzo(a)anthracene 22 N
Benzo(a)pyrene 25 N
Benzo(b)fluoranthene 23 N
Benzo(k)fluoranthene 12 N
Dibenzo(a,h)anthracene 3 N
Indeno(1,2,3-cd)pyrene 18 N
Bis(2-ethylhexyl) phthalate 68 60,000 I\(;Irll?rL N
chr.
Pentachlorophenol 2 1000 MRL N
chr.
Total PCB Aroclors 6 20 MRL N
chr.
Total PCB Congeners 7 20 MRL N
Total PCBs without dioxin- 7 20 chr. N
like congeners MRL
L chr.
Total Dioxin TEQ 0.0015 0.001 MRL Y
. chr.
Aldrin 0.11 30 MRL N
o chr.
Dieldrin 0.055 50 MRL N
int.
Total DDDs 0.28 500 MRL N
int.
Total DDEs 0.24 500 MRL N
int.
Total DDTs 1 500 MRL N

Note: Numbers rounded to two significant digits or nearest whole number

ng/kg/day = nanograms of chemical per kilogram of body weight per day

MRL = Minimal Risk Level; TEQ = Toxic Equivalency Quotient refers to the sum of the toxicity of all of the various dioxin and
dioxin-like compounds relative to the most toxic member of the dioxin family: 2,3,7,8-tetrachlorodibenzo-p-dioxin.

DDD = Dichlorodiphenyldichloroethane; DDE = Dichlorodiphenyldichloroethylene; DDT = Dichlorodiphenyltrichloroethane
chr. = chronic exposure is considered 1 year or longer; int. = intermediate exposure is considered between 14 and 364 days.

“---* = No MRL or RfD has been developed for these PAHs [8]. PCB = Polychlorinated biphenyl; Y = Yes, N= No
SWhile lead was one of the 19 COPCs for angler exposure to in-water sediment, the process for calculating lead dose and evaluating
the health risk for lead is different from all of the other 18 COPCs. Appendix E describes in detail the process of dose and risk
calculation and analysis for lead.
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Note that while the HQ for total dioxin TEQ' was 1.5 (See Table 9), the calculated dose
was still 67 times lower than any dose that has been shown to harm the health of
experimental animals [12, 13]. Therefore, EHAP concluded that the more significant
concern for total dioxin TEQ was based on cancer risk. The non-cancer health
implications of total dioxin TEQ were not evaluated further because EHAP does not
expect anyone’s health to be harmed by this contaminant in ways not addressed in the
cancer assessment (See Tables 10 and 11).

Similarly, the PAHs without MRLs or RfDs for comparison (Table 9) can have acute

non-cancer health effects, but these occur at doses much higher than those estimated for
anglers at Portland Harbor. Benzo(a)pyrene, the most toxic of the 6 PAHSs in Table 9, di
not cause any observable health problems in pregnant mice or their offspring even at 10

d

mg/kg/day; this dose is 400,000 times higher than any PAH doses estimated for Portland

Harbor anglers [8].

" See Appendix F for definition of total dioxin TEQ and related health information.
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Table 10. Theoretical Cancer Risk to Anglers Based on Port Harbor Site-Wide Maximum COPC

Concentrations

Total Cancer

Cancer Slope

Contaminant

Chemical Dose® Factor Cancer Risk | of Concern
(mg/kg/day) | (1/mg/kg/day) (Y/N)

Arsenic 3.0E-06 5.7" 2E-05 Y
Lead* --- ---
Benzo(a)anthracene 9.2E-06 0.73 7E-06 N
Benzo(a)pyrene 1.1E-05 7.3 8E-05 Y
Benzo(b)fluoranthene 1.0E-05 0.73 7E-06 N
Benzo(k)fluoranthene 5.2E-06 0.073 4E-07 N
Dibenzo(a,h)anthracene 1.1E-06 7.3 8E-06 N
Indeno(1,2,3-cd)pyrene 7.7E-06 0.73 6E-06 N
Bis(2-ethylhexyl) phthalate 2.9E-05 0.014 4E-07 N
Pentachlorophenol 1.0E-06 0.12 1E-07 N
Total PCB Aroclors 2.5E-06 2 5E-06 N
Total PCB Congeners 2.9E-06 2 6E-06 N
Total PCBcso\évétgr?g:sdioxin-like 2 8E-06 > 6E-06 N
Total Dioxin TEQ 6.6E-10 1.30E+05 9E-05 Y
Aldrin 4.5E-08 17 8E-07 N
Dieldrin 2.3E-08 16 4E-07 N
Total DDDs 1.2E-07 0.24 3E-08 N
Total DDEs 1.0E-07 0.34 3E-08 N
Total DDTs 5.0E-07 0.34 2E-07 N
Total Cancer Risk @ ir21El_OO,£(1)00) Y

Note: Numbers rounded to two significant digits (cancer risk rounded to 1 significant digit). Complete numbers were

used in calculations.

mg/kg/day = milligrams of chemical per kilogram of body weight per day
TEQ = Toxic Equivalency Quotient refers to the sum of the toxicity of all of the various dioxin and dioxin-like
compounds relative to the most toxic member of the dioxin family: 2,3,7,8-tetrachlorodibenzo-p-dioxin.

DDD = Dichlorodiphenyldichloroethane; DDE = Dichlorodiphenyldichloroethylene; DDT =

Dichlorodiphenyltrichloroethane

PCB = Polychlorinated biphenyl; Y = Yes, N= No
SCancer dose is averaged over 70 year life time as opposed to exposure duration as for non-cancer dose. This is why
dose values differ between tables 9 and 10. See Appendix D for more in-depth explanation.
T This cancer slope factor incorporates more recent studies than the 1.5 mg/kg/day™ cancer slope factor in EPA’s IRIS

database [9, 10].

*While lead was one of the 19 COPCs for angler exposure to in-water sediment, the process for calculating lead dose
and evaluating the health risk for lead is different from all of the other 18 COPCs. Appendix E describes in detail the

process of dose and risk calculation and analysis for lead.
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The overall theoretical cancer risk to anglers based on site-wide maximum COPC
concentrations is 2 in 10,000 (2E-04) (See Table 10). This is equivalent to 2 additional
cancer cases out of 10,000 people that would have the same exposure over their entire
lives. This is in the range of increased cancer risk that EHAP considers between a low
and a moderate risk. The major contributors to this overall theoretical cancer risk (See
Table 10) are arsenic (2E-05); the PAH Benzo(a)pyrene (8E-05); and the total Dioxin
TEQ (9E-05), a sum of all dioxins based on their toxicity relative to 2,3,7,8-
tetrachlorodibenzo-p-dioxin. See Appendix F for more information about these three
contaminants and related health information. Based on these contributions to cancer risk,
arsenic, benzo(a)pyrene, and total dioxin TEQ were upgraded to COCs for anglers.

As stated before, using site-wide maximum COPC concentrations to calculate doses is
most protective of health, but it likely overestimates dose and risk. In order for these
calculations to be accurate, an angler would have to spend one quarter of their total
fishing time in the exact spot within the 9.8-mile Superfund site study area where the
maximum concentration of each of these contaminants was measured (See Table D3 in
Appendix D for detailed exposure assumptions). It is much more likely that an angler will
cover a larger area while fishing, coming into contact with in-water sediments from areas
scattered around a mile or half-mile stretch of the river. Therefore, a more realistic way to
calculate dose is to use average COPC concentrations within smaller areas of the site (See
Table 11).

EHAP recalculated four sets of doses based on area-specific average concentrations in
river bottom sediment for arsenic, benzo(a)pyrene, and total dioxin TEQ (see Table 11).
The following areas were chosen based on the average levels of contamination in the
river bottom sediment for each of the 3 COCs: river mile 6 west (highest area average
for benzo(a)pyrene), river mile 7 east (highest area average for arsenic), and river mile 7
west (highest area average for total dioxin TEQ). The site-wide averages for these
contaminants are shown as a reference; these recalculated doses were then used to
calculate cancer risks for each of the 3 COCs and overall cancer risk for each area. These
data are presented in Table 11.

Site-wide maximum COC concentrations were used to calculate the surface water
contribution to total dose in each set shown in Table 11. Using site-wide maximum for
surface water exposures is very conservative. This was justified because surface water
contributed only an insignificant fraction of the total dose for anglers, as demonstrated in
Table D9 of Appendix D.
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Table 11. Theoretical Cancer Risk to Portland Harbor Anglers

Total Cancer Cancer Slope
River Mile Dose Factor Cancer
Area Chemical (mg/kg/day) 1/mg/kg/day Risk
Arsenic 1.8E-07 5.7 1E-06
Benzo(a)pyrene” 2.4E-06 7.3 2E-05
RM 6 West | +ial Dioxin TEQ 1.3E-12 1.3E+05 2E-07
Total Cancer Risk 2E-05
Arsenic 2.0E-07 5.7 1E-06
Benzo(a)pyrene 4.0E-08 7.3 3E-07
RM 7West | 1otal Dioxin TEQA 6.9E-11 1.3E+05 9E-06
Total Cancer Risk 1E-05
Arsenic”® 4.3E-07 5.7" 2E-06
Benzo(a)pyrene 1.5E-08 7.3 1E-07
RM7East | 141 Dioxin TEQ 1.5E-12 1.3E+05 2E-07
Total Cancer Risk 3E-06
Arsenic 2.2E-07 5.7 1E-06
Benzo(a)pyrene 1.4E-07 7.3 1E-06
Site-wide | 1031 Dioxin TEQ 5.2E-12 1.3E+05 7E-07
Total Cancer Risk 4E-06

Note: Numbers rounded to two significant digits (cancer risk rounded to 1 significant digit). Complete
numbers were used in calculations.

AContaminant with highest area average for in-water sediment

mg/kg/day = milligrams of chemical per kilogram of body weight per day

RM = River Mile

TEQ = Toxic Equivalency Quotient refers to the sum of the toxicity of all of the various dioxin and dioxin-
like compounds relative to the most toxic member of the dioxin family: 2,3,7,8-tetrachlorodibenzo-p-
dioxin.

" This cancer slope factor incorporates more recent studies than the 1.5 mg/kg/day™ cancer slope factor in
EPA’s IRIS database [9, 10].

None of the overall or chemical-specific cancer risks were greater than 1E-04 (1 in
10,000). EHAP does not expect any increased risk of cancer for anglers at the Portland
Harbor Superfund Site due to direct contact with surface water or river bottom sediment.
However, anglers should consult the previous public health assessment regarding fish
consumption to learn about potential risks from eating the fish caught from the harbor

[1].

Bacterial Considerations

Although this Public Health Assessment is focused on the public health implications of
chemical exposures, there is some concern about bacterial contamination in the
Willamette River, including the stretch running through the Portland Harbor Superfund
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Site. The City of Portland’s Bureau of Environmental Services Combined Sewer
Overflow (CSO) website states:

“Portland's early sewers collected sewage from homes and businesses and storm
water runoff from streets in the same pipes. The mixture of sewage and storm
water in this combined sewer system drained directly to the Willamette River and
the Columbia Slough without treatment.

In the early 1950s, the city installed large pipes next to the river and slough to
intercept sewage and carry it to Portland's first sewage treatment plant, the
Columbia Boulevard Wastewater Treatment Plant. When it's not raining, all the
sewage goes to the plant for treatment. But during wet weather, storm water fills
the combined sewer pipes to capacity and some sewage overflows.” [14]

The Willamette Riverkeepers and DEQ monitor the river for E. coli [15]. The
concentration of E. coli in water is reported as the “most probable number (MPN)” of E.
coli per 100 milliliters (mL) of water (MPN/100 mL). The EPA standard for bacteria in
recreational waters is 235 MPN/100 mL. At this concentration it is estimated that 8 out of
1000 people exposed in a recreational setting (i.e., swimming) would become ill.

Across all seasons from 2002-2008, the Willamette Riverkeepers and DEQ collected 100
samples from various locations within the Portland Harbor Superfund Site. The E.coli
concentration ranged from 0 to 1,986 MPN/100 mL in these samples. The median over
the period was 21 MPN/100 mL and the average was 80 MPN/100 mL. Seven out of
those 100 samples were higher than the EPA’s 235 MPN/100 mL standard, and the
maximum of 1,986 MPN/100 mL was collected at the north end of the Eastside
Esplanade downstream from a CSO outfall on August 10, 2006. The other 6 samples in
excess of the standard were in Swan Island Channel in December of 2002 and 2003 and
at the SP&S Railroad Bridge in spring, winter, and fall seasons of 2002-2005. See Figure
3 for a map of the above CSO locations. Swimming in or drinking water from locations
near any CSO following rainfall (when sewage is likely to spill over into the Willamette
River) could cause bacteria-related illness in people.

The city is in the process of completing Portland’s Big Pipe project, which diverts all
combined sewage flow to the sewage treatment plant in all but the most severe
rainstorms. The west side Big Pipe project was completed in 2006. All of the current
CSOs within the Portland Harbor Superfund Site are on the east side of the river, within
Portland City limits. Once the east side Big Pipe project is completed, then the combined
sewage overflows will be rare events. Keep in mind that CSOs extend farther north and
south than the actual Superfund Site study area. Other municipalities further up or down
river may also have areas where sewage overflows into the Willamette River, which is
not addressed in this PHA.

In most locations and for most of the year, bacterial hazards in the Harbor do not appear

to be a significant health threat. However, EHAP urges recreational users of the Portland
Harbor Superfund Site, as well as other parts of the Lower Willamette River further
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upstream and downstream, to heed signs posted by the City of Portland discouraging
swimming downstream from CSOs following rain storms when sewage overflows are
most likely. EHAP also recommends that people who swim or recreate in the water from
the Portland Harbor Superfund Site thoroughly wash all skin surfaces that were in contact
with the water. Recreational users and anglers should especially wash hands before
eating.

M o,

of Portland Harbor Combined Se

Figure 3. Locat

Uncertainties

There are many uncertainties involved in assessing public health risks from exposure to
contaminants and other conditions in the environment. For example, it is impossible to
know exactly how much water people accidentally swallow while swimming. The
assumptions used in this report’s dose calculations are based on a reasonable estimate
that has been derived from studies done by the EPA. Likewise, the number of days per
year that a recreational user might swim in the water at Portland Harbor will vary from
one person to the next. In these types of cases, this report includes assumptions reflecting
the highest exposure that is reasonably expected to occur at a site. In the presence of
uncertainty, using these types of health-protective assumptions is a way to ensure that the
calculated doses and subsequent public health decisions and actions are protective of the
most vulnerable populations.

Neither ATSDR nor EHAP typically assess bacteria-related risks at sites. However,
bacterial contamination is known to be a significant current and historical problem in the
Lower Willamette River, and EHAP felt that any Public Health Assessment omitting this
important issue would be incomplete. While the assessment of bacteria-related health
risks in this document is less quantitative than other sections presented, EHAP is
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confident that the analysis presented can be used to guide public health conclusions and
recommendations that protect public health.

Evaluation of Health Outcome Data

ATSDR guidance encourages that health outcome (i.e., mortality and morbidity) data
(HOD) be considered in a public health assessment. This consideration is done using
specific guidance in ATSDR’s Public Health Assessment Guidance Manual [7]. The
main requirements for evaluating HOD are: the presence of a completed human exposure
pathway; great enough contaminant levels to result in measurable health effects;
sufficient persons in the completed pathway for health effects to be measured; a health
outcome database in which disease rates for population of concern can be identified [7].

This site does not meet the requirements for including an evaluation of HOD in this
public health assessment. Although completed human exposure pathways exist at this
site, the exposed population is not sufficiently defined, nor has a health outcome database
been established to permit meaningful measurements of possible site-related health
effects.

Children’s Health

EHAP and ATSDR recognize that infants and children may be more vulnerable than
adults to exposures in communities faced with contamination of their air, water, soil, or
food. This vulnerability is a result of the following factors:

e Children are more likely to play outdoors and bring food into contaminated areas.

e Children are shorter, resulting in a greater likelihood to breathe airborne particles
from indoor dust and soil, and heavy vapors close to the ground.

e Children are smaller, resulting in higher doses of chemical exposure per body
weight.

e Children are more likely to mouth soil and contaminated objects; and swallow
more water and soil compared to adults.

e The developing body systems of children can sustain permanent damage if toxic
exposures occur during critical growth stages.

Because children depend on adults for risk identification and management decisions,
EHAP and ATSDR are committed to evaluating their special interests at and around the
Portland Harbor Superfund Site. It is important to note that the health-based screening
values EHAP used for recreational beaches and surface water, where children are most
likely to come into contact with contaminants from the site, were derived from health
guidelines that incorporate a high level of protectiveness for children and other sensitive
individuals.

The likelihood of experiencing health effects from exposure to environmental

contaminants depends on the amount of chemical a person is exposed to and the length of
exposure time. This report identified one particular beach where children’s regular
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recreational use would constitute a potential health hazard, namely an increased
theoretical risk of developing cancer.

EHAP assumed that children 0-6 years old would not be contacting in-water sediment
from the bottom of the river as do avid anglers. Therefore, their exposure to contaminants
in this medium would be much less.

Community Concerns

In September 2007, EHAP attended the Superfund Field Day at Cathedral Park in
Portland, OR. EHAP set up a booth with an interactive display that was designed to
informally engage people in talking about recreational behaviors in and around the
Portland Harbor site and what their main concerns were. Participants were encouraged to
place beads in jars characterizing their personal activities, or activities they have
observed other community members or friends engaging in. The question posed was,
“How do you (and others you know) use the river?” Seventy-eight booth participants
“voted” by placing beads in whichever jar represented their categories of recreational use.

The 5 categories were:

1) Hiking/ Biking/ Picnicking (28)

2) Boating/ Sailing/ Canoeing (20)

3) Water Skiing/ Jet Boating/ Swimming (5)
4) Fishing/ Crayfish Hunting (7)

5) Other (see below) (18)

The “other” category included environmental clean-up activities, feeding ducks and birds,
taking their dogs for a swim, catch & release fishing, and duck hunting.

EHAP collected a number of community concerns during the event related to recreational
river use and chemical exposure. These concerns, and the actions that EHAP has taken to
respond to them, are summarized below:
e People want information to understand current and future health effects from
eating fish caught near the site, and living and playing near the Superfund site.
0 The 2006 Public Health Assessment contains a comprehensive
evaluation of the health effects of eating fish from Portland Harbor [1].
o This report specifically addresses recreational activities such as
wading, swimming, and playing on beaches along the Portland Harbor
Superfund Site as well as the health effects of exposure to in-water
(river bottom) sediment from fishing in the harbor.
e People want to know how much contact with the river is safe, and how much
contact constitutes a health risk.
o This report specifically addresses this concern.
e People have indicated a need for signs warning the community which areas
and activities are unsafe.
0 Based on available data, EHAP has identified the beach at the former
GASCO site as a place where warning signs would be appropriate.
EHAP will work with DEQ and EPA to ensure that warning signs are
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designed and posted in appropriate locations notifying visitors of the
hazard.

o EHAP is working to determine how fish advisory signs will be
maintained over the long term.

o The City of Portland also maintains warning signs located at likely
swimming access areas near CSOs.

People want information on the pollutants in the river.

0 This report contains a comprehensive list of the contaminants
measured in various media (beach sediment, in-water sediment, and
surface water) and their concentrations.

Community members are concerned about air quality (fumes/ air pollution) in
and around the site, which are migrating into nearby neighborhoods.

o0 Ambient air quality in the vicinity of Portland Harbor is an issue that is
outside the scope of this document. This is because ambient air quality
is a function of current/ongoing emissions from operational facilities
(permitted point sources), cars and trucks, and area sources such as
residential wood-burning. Most of these sources are located beyond
the Portland Harbor Superfund Site boundaries, and none of them are
part of the Superfund process at Portland Harbor. Therefore, general
air quality was not assessed in this document.

o Information about air quality in the Portland neighborhoods
surrounding the Portland Harbor Superfund Site can be found on the
Oregon Department of Environmental Quality’s website at:
http://www.deq.state.or.us/agi/agiStationsPortland.aspx.

0 Oregon Department of Environmental Quality is also addressing
ambient air quality in the Portland Metro area in a systematic way
through the Portland Air Toxics Solutions (PATS) program.
Information about PATS is available from DEQ’s website at:
http://www.deq.state.or.us/ag/toxics/pats.htm.

People are bothered by industrial noise at all hours of the day and night.

o EHAP acknowledges this concern and affirms that exposure to excess
noise can harm people’s health. However, EHAP is unable to address
this concern specifically or quantitatively in this report. The City of
Portland does have a Noise Control Program, and information about
this program is available online:
http://www.portlandonline.com/bds/index.cfm?c=42438.

Some people want to know the effects of dredging the river and how it will
disperse/displace contaminants into the river water and onto the beaches.

o Site clean-up is outside EHAP’s expertise. EHAP respectfully defers
these concerns to the EPA, as they are coordinating the clean-up of the
Portland Harbor Superfund Site. EPA’s activities at Portland Harbor
are posted here:
http://yosemite.epa.gov/R10/CLEANUP.NSF/sites/ptldharbor.

People want to understand how they can influence the clean-up process.

0 The EPA is coordinating the clean-up process, so any input/comments

regarding clean-up should be directed to the EPA. EHAP also

33



encourages interested parties to seek out and participate in regular
meetings held by the Portland Harbor Community Advisory Group
(CAG). Portland Harbor CAG information can be found at:
http://www.portlandharborcag.info/
Community members want to see the “polluter pays” concept enforced, and
they want more companies to step forward to join the Lower Willamette
Group (LWG).

o EHAP acknowledges this concern and encourages community
members to contact individual companies and the EPA, as the EPA is
the regulatory/enforcement agency at the Portland Harbor Superfund
Site. A list of potentially responsible parties can be found on the EPA
website (see below).

Community members want accessible, timely, and clear information about
what’s happening with the site.

0 EHAP strives to maintain transparency with the public and especially
affected community members. Due to the complex nature of this site
and the Public Health Assessment, this report took longer than
anticipated to complete. EHAP apologizes for any inconvenience this
delay has caused. For ongoing and current information on site updates,
the Portland Harbor CAG web site can be found at:
http://www.portlandharborcag.info/

o EHAP maintains a publicly accessible webpage including updated
information on the Portland Harbor Superfund Site. This site can be
found at: www.healthoregon.org/ehap.

0 The EPA maintains a publicly accessible webpage on the Portland
Harbor Superfund Site and the EPA’s work there. This site can be
found at:
http://yosemite.epa.qov/R10/Cleanup.nsf/4cal9ed6a0fe79d588256ec9
0061cea7/75e7f27bd108f3eb88256f4a007ba018!OpenDocument.

People want to know that field sampling and contaminant investigation work
is of high quality, in order to support good clean-up decisions.

o0 EHAP has confidence in EPA’s data quality assurance process, and
independently assesses whether data quality is adequate and sufficient
to answer public health questions. EHAP is confident that the data
from EPA’s Round 2 Report were sufficient to support the analysis
and conclusions presented here.

Conclusions
EHAP reached three important conclusions in this public health assessment.

People who regularly recreate (i.e., boat, swim, beach comb, etc.) at the former GASCO
site beach over several years, may be exposed to polycylic aromatic hydrocarbons
(PAH)s at levels that may increase their risk of developing cancer at some time in their
lives. However, it is unlikely that this beach is presently being used recreationally on a
regular basis. The PAH levels in the sediment at the beach located on the west bank of
the Willamette River just south of river mile 6, also known as the former GASCO site,
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are high enough to elevate cancer risk to levels that are unacceptable for children and
adults. This determination is based on assumptions that an adult or child visits this
particular beach 94 days or more per year over the course of 30 or more years. It is
unlikely that anyone is using the beach this often at the present time, but frequency could
increase in the future if site conditions change.

Swallowing or touching chemical contaminants in water, beach sediment, and bottom
sediment at other beaches is not expected to harm the health of people who recreate (i.e.,
boat, swim, beach comb, etc.) or work within the Portland Harbor Superfund Site. Based
on sampling data available at the time this report is published, the concentrations of
chemicals measured in water, beach sediment, and river bottom sediment (except the
beach mentioned in Conclusion 1) are too low to harm the health of people (including
children) who use the area for work or recreational purposes. The Oregon Department of
Environmental Quality (DEQ) is continuing to collect environmental data at sites upland
from the water’s edge. EHAP will review the results and, if necessary, recommend future
actions to safeguard public health.

Although not site-related, water contact of any kind near combined sewer overflow
(CSO) areas during the rainy season could cause bacteria-related illness. Bacteria
concentrations from sewage measured in the water around CSO areas following a rain
storm could be high enough to cause bacteria-related illness in people who swallow small
amounts of water while swimming or otherwise contacting water from the harbor. Call
the City of Portland’s Bureau of Environmental Services at 503-823-5328 for CSO
locations. The CSO website is located at:
http://www.portlandonline.com/bes/index.cfm?c=31030

Recommendations

Based on EHAP’s analysis of the available information about the Portland Harbor
Superfund Site, EHAP has developed recommendations that, if followed, will protect the
health of people who use the Portland Harbor Superfund Site.

EHAP recommends that the EPA and Responsible Parties:
e Continue efforts to clean-up sediments in the Portland Harbor Superfund Site that
contribute to elevated chemical contaminant concentrations in fish.
e Clean up sediments at the beach most contaminated with PAHSs.
e Within 1 year, install and maintain shore- and water-facing signs on the beach
most contaminated with PAHSs, the former GASCO site, warning of the potential
health risk from recreating on or generally coming into contact with the sediment.

Community members and their families can protect their health and the health of their
children if they will follow the recommendations below:
e Continue to observe fish advisories for Portland Harbor posted by the Oregon
Public Health Division’s Office of Environmental Public Health at
www.healthoregon.org/fishadv.
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Avoid the beach most contaminated with PAHs, known as the former GASCO
site, located on the west bank of the Willamette River just south of river mile 6
(see Figure 2 for location)

Avoid swimming in or contacting the water from combined sewer overflow
(CSO) areas

To avoid bacteria-related illness, thoroughly wash hands before eating, after
contacting water from Portland Harbor

To avoid bacteria-related illness, thoroughly wash all body surfaces that come
into contact with the water from Portland Harbor

To avoid bacteria related illness, thoroughly wash any recreational equipment
such as kayaks, oars, paddles, water skis, etc. after use at Portland Harbor

EHAP recommends that the City of Portland:
Continue efforts to reduce the amount of sewage that spills into Portland Harbor

Keep in mind that CSOs extend farther south than the actual Superfund Site study area.

from combined sewers
Maintain signs marking CSO areas

Other municipalities further down river may also have areas where sewage overflows into
the Willamette River, which is not addressed in this PHA.

Public Health Action Plan
A Public Health Action Plan ensures that this Public Health Assessment identifies public
health risks and provides a plan of action designed to reduce and prevent people’s
exposure to hazardous substances in the environment. This plan includes a description of

actions that will be taken by EHAP, in collaboration with other agencies, to implement

the recommendations outlined in this document.

Public health actions that have been taken:
Public release of a previous Public Health Assessment that addressed the public

health risks of eating resident fish from the Portland Harbor Superfund Site [1]

Implementation of fish advisories to protect the public from chemical
contaminants in resident fish

Public outreach, including securing mini-grants for non-profit organizations
promoting healthy fish choices and healthy methods of fish preparation

Release of this Public Health Assessment for public comment on May 20, 2010
Public release of summary fact sheet outlining the findings and recommendations

from this report
Incorporation of public comments into this Final Public Health Assessment

Public health actions that will be taken by EHAP in the future:

Consult with DEQ and EPA about language and placement of signs at the most

contaminated beach, known as the former GASCO site, in the Harbor where
recreational use should be avoided until clean-up is complete.
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Within 1 year after the release of the final version of this document, EHAP will
conduct a focused, follow-up assessment of the potential health risks from eating
freshwater clams and mussels caught within the Portland Harbor Superfund Site
Study Area.

If future environmental data reveal potential health hazards not addressed in this
report, EHAP will address them in separate assessments as the data become
available.

Present, discuss, and answer questions about the findings of this report in public
meetings, public availability sessions, or other venues upon request within a
month of its release.

Remain available to agency partners such as DEQ and EPA as a consultative
resource regarding human health impact and health education at the Portland
Harbor Superfund Site.

Remain available to community members to answer their questions and concerns
about the public health impacts associated with use of the Portland Harbor
Superfund Site.

Remain available to the City of Portland Bureau of Environmental Services to
consult regarding the design and placement of signs warning the public about
swimming near CSOs.

37



Preparers of Report

Oregon Health Authority

Environmental Health Assessment Program (EHAP) team

Author of Report
David Farrer, PhD
Toxicologist

EHAP Team
Karen Bishop, MPH
Public Health Educator

Sujata Joshi, MSPH
Epidemiologist

Julie Early-Alberts, MS
Program Manager

Jae P. Douglas, MSW, Ph.D.
Principal Investigator

Reviewers of Report

Agency for Toxic Substances and Disease Registry
Karen L. Larson, PhD

Regional Representative

Office of Regional Operations

ATSDR

Audra Henry, MS

Technical Project Officer

Division of Health Assessment and Consultation
ATSDR

38



References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

ATSDR, Public Health Assessment for Portland Harbor. 2006, ATSDR: Atlanta,
GA.

USEPA, Hazard Ranking System (HRS) Documentation Record - Portland
Harbor. US Environmental Protection Agency (EPA) Region 10. NPL-U33-2-7-
R10. 2000: Seattle, WA.

ATSDR, Public Health Assessment: Portland Harbor (Initial Release). 2002:
Atlanta, GA.

Weston, R.F., Willamette River Site Investigation. 1998, Roy F. Weston Inc.:
Seattle, WA.

LWG, Portland Harbor RI/FS Comprehensive Round 2 Report. 2007, Lower
Willamette Group: Portland, OR.

Wagner, P., Letter Summarizing Fish Survey Results Among Transient
Population, DHS, Editor. 2004, Linnton Community Center: Portland.

ATSDR, Public Health Assessment Guidance Manual, ATSDR, Editor. 2005:
Atlanta, GA.

ATSDR, Toxicological Profile for Polycyclic Aromatic Hydrocarbons. 1995:
Atlanta, GA.

USEPA, Issue Paper: Inorganic Arsenic Cancer Slope Factor, O.0.R.a.
Development, Editor. 2005: Washington, D.C.

USEPA, Toxicological Review of Ingested Inorganic Arsenic, O.0.R.a.
Development, Editor. 2005: Washington, D.C.

ATSDR, Toxicological Profile on Copper. 2004: Atlanta, GA.

Schantz, S.L., S.A. Ferguson, and R.E. Bowman, Effects of 2,3,7,8-
tetrachlorodibenzo-p-dioxin on behavior of monkeys in peer groups. Neurotoxicol
Teratol, 1992. 14(6): p. 433-46.

ATSDR, Toxicological Profile for Chlorinated dibenzo-p-Dioxins 1998: Atlanta,
GA.

City of Portland Bureau of Environmental Services. Controlling Combined Sewer
Overflows (CFOs). [Web page] 2009 [cited 2009 May 13]; Available from:
http://www.portlandonline.com/bes/index.cfm?c=31030.

Oregon Department of Environmental Quality. Laboratory Analytical Storage
and Retrieval (LASAR). 2009 [cited 2009 May 14]; Available from:
http://deq12.deq.state.or.us/lasar?2/.

Oregon Department of Environmental Quality, Human Health Risk Assessment
Guidance. 2010: Portland, OR.

US EPA, Child-Specific Exposure Factors Handbook (Final Report). 2008:
Washington, D.C.

U.S. EPA, Risk Assessment Guidance for Superfund, Volume I - Human Health
Evaluation Manual; Part E: Supplemental Guidance for Dermal Risk Assessment.
2004: Washington, D.D.

ATSDR, Toxicological Profile for Lead, D.o.H.a.H. Services, Editor. 2007:
Atlanta, GA.

CDC, Third National Report on Human Exposure to Environmental Chemicals.
2005: Atlanta, GA.

39



21.

ATSDR, Toxicological Profile for Arsenic, D.o.H.a.H. Services, Editor. 2007:
Atlanta, GA.

40



Appendix A. Response to Public Comments

This appendix describes how public comments were addressed and/or incorporated into
this final draft of the Portland Harbor: Recreational Use Public Health Assessment.
Comments were considered as anonymous, so no names or affiliations are listed with
these comments. Similar comments were grouped together and paraphrased. Each
comment is numbered, and EHAP’s response follows in italics.

Comment 1: “Any beach that can be reached by boat from the river should be considered
as recreational.”

Response: EHAP agrees with this comment and has taken a new look at this. Because all
beaches sampled are accessible by small boat from the river, EHAP combined all beach
sampling data (industrial and recreational) and reclassified everything simply as
“beaches.” EHAP then applied recreational exposure factors to all beach sampling data.
This created a substantial change in the assessment from the public comment version to
this final version, including the addition of conclusion #1, identifying one particular
beach, known as the former GASCO site, as a public health hazard to people who use it
regularly over several years for recreational purposes.

Comment 2: “I often see ships with foreign flags in the Harbor with fishing lines out to
catch fresh fish for foreign crews.”

Response: While fish consumption is not the focus of this particular assessment, EHAP
continues to try to get the word out about the existing fi