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Foreword

The Environmental Health Assessment Program (EHA&)ared this health consultation with
funds from a cooperative agreement with the Agdacyoxic Substances and Disease Registry
(ATSDR). ATSDR is part of the U.S. Department ofalle and Human Services and is the
federal public health agency responsible for heiakbes related to hazardous substances in our
environment.

ATSDR’s mission is to serve the public by using blest science, taking responsive public
health actions, and providing trusted health infation to prevent harmful exposures and
diseases related to toxic substances. EHAP camieATSDR’s mission in Oregon, working to
assess human exposures and their public healtlcatiphs at sites all throughout the state.

The purpose of a health consultation is to idergifg prevent harmful human health effects
resulting from exposure to hazardous substancéeianvironment. Health consultations focus
on specific health issues so that EHAP can respomnelquests from concerned residents or
agencies for health information on hazardous substa EHAP evaluates sampling data
collected from a contaminated site, determines dretxposures have occurred or could occur,
reports any potential harmful effects, and reconuseactions to protect public health. The
findings in this report are relevant to conditi@d/Villamette Cove during the time of this health
consultation, and should not necessarily be relmsh if site conditions or land use changes in
the future. For additional information or questioegarding EHAP or the contents of this health
consultation, please contact Todd Hudson, PublatH& oxicologist, at (971) 673-0024, or by
email attodd.hudson@state.or.us

EHAP works with many partners, including the Enmimeental Protection Agency (EPA),
Oregon Department of Environmental Quality (DE@gdl health departments, non-profit
organizations and the communities that are affeloyeeinvironmental contamination.



About this document

This Health Consultation for the Willamette CovesERarcel Beach was prepared by the Oregon
Environmental Health Assessment Program (EHAP) uad®operative agreement with the
Agency for Toxic Substances and Disease Registi5(2R), U.S. Department of Health and
Human Services. ATSDR has not reviewed or cletiisddocument. Review and approval of

this report was completed by the Oregon Health duityr (OHA).
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Summary

Introduction

At Willamette Cove, EHAP’s purpose is to serve pldlic by using the
best science, taking responsive public health astiand providing
trusted health information to prevent people framing into contact
with harmful toxic substances.

Overview

EHAP reachedhreeimportant conclusions in this Health Consultation.

Conclusion 1

Incidentally swallowing lead-containing beach satitthe East Parcel
beach in the Willamette Cove site on a regular $asuld harm the
health of children and adults who use this afeBHAP considers the East
Parcel beach an area of public health concernoAgh the data were not
sufficient for a full analysis, the levels that wdound greatly exceeded
health-based standards.

Basis for High levels of lead measured in the soil could eadecreased

Decision intelligence and impaired neurobehavioral develapnrechildren and
fetuses. There is no “safe” level for blood leada@antration in children
or adults.

Next Steps EHAP recommends that people not go to WillametteeCélowever, if

they do, make sure to:
* Avoid direct contact with soil on the East Parcehth.
» Wear shoes and avoid sitting in the soil.
* Remove shoes before entering the home to avoikitgsoil
into living areas.

EHAP will:
e Evaluate future data as they become availablde&at and other
chemicals on the East Parcel beach.

Conclusion 2

There is not enough evidence to conclude that peoqild experience
health effects from contacting dioxin-containingface soil on the East
Parcel Beach of the Willamette Cove.

Basis for This is because EHAP does not have evidence tlopigpare coming
Decision into contact with dioxin-contaminated soil on aulkag basis.
Next Steps  EHAP will:

* Further characterize dioxin contamination in thiaog area,
when data become available.

« Evaluate contamination data for other chemicathéupland
area.



Conclusion 3 Trespassing on the upland area near the East Pdreath on old
scaffoldings, walking or playing on the East Paroedch where metal
debris is sticking out of the ground, or going itite water along the
East Parcel where numerous underwater hazards egsgmt could
result in physical injuryThis is a physical safety hazard.

Basis for There are structures near the East Parcel beachrthald and

Decision unmaintained. People could also be cut by or tvgr pieces of metal
sticking out of the ground. People could trip orbercut by physical
hazards in the water. Boaters could collide witdemvater hazards.

Next Steps EHAP recommends that:

» Avoid playing on or going near areas where phydiealards are
present on or near the East Parcel Beach.

EHAP will:

« Communicate with partner agencies to reduce atogssysical
hazards in the area.



Purpose and Public Health Issues

The Oregon Office of Environmental Public HealtRisvironmental Health Assessment
Program (EHAP) has prepared this Health ConsuttgttC) regarding Willamette Cove in
Portland, Oregon, at the request of the Oregon apat of Environmental Quality (DEQ).
This HC addresses the potential public health ingpatcexposure to the contaminants of lead,
dioxin, and physical hazards on the East ParcaltbagWillamette Cove.

Background

Site Description

On December 1, 2000, the US Environmental Protecigency (EPA) and Oregon DEQ
designated Portland Harbor a Superfund site umge€bmprehensive Environmental Response
Compensation and Liability Act (CERCLA). As parttbe Superfund investigation process,
EHAP investigated environmental exposures and humeatth at multiple sites within Portland
Harbor. Willamette Cove is within the boundarieshs# Portland Harbor Superfund site.

The Willamette Cove property consists of 27 ackeégure 1) along the east bank of the
Willamette River, between river miles 6 and 7slbobunded by the Willamette River to the
southwest and a steel facility to the northwese Umion Pacific rail line forms the northern
boundary of the site. The Burlington Northern Sdrgg BNSF) rail line and the approach to the
Willamette River railroad bridge form the east sid¢he site boundary. On the opposite side of
the BNSF tracks is the former McCormick and Baxiezosoting Company, another federal
Superfund facility. The Cathedral Park neighborhobBortland is on the other side of the rail
line; some residences (at a higher elevation)es® than 500 feet from the site.

The site is elongated, from east to west, along/iamette River. The Willamette Cove site is
divided into an East Parcel, a Central Parcel,aavest Parcel (Figure 1). The site also consists
of two distinct ecological areas: the shoreline #redupland area.

The shoreline is unique because there are two dagalsh areas in the East and Central Parcel,
and beaches are rare along the Willamette River.“Gbve”, or sheltered bay area, is a river
feature on the East Parcel and part of the CeRtradel (Figures 2 and 3). The shoreline of the
cove within the East Parcel is a sandy beach atiekifocus of this Health Consultation. In this
report, EHAP refers to it as the East Parcel bé&atht is sometimes referred to by others as the
“inner cove” or “inner cove beach”. The East Patmshch is relatively far from where site
personnel or police can enter, and is a popularefiar people to congregate. The other beach
area is further downstream and is not addresstdsiHealth Consultation.



The "upland” area of the site (the area above aval/drom the shoreline) has many traversing
trails and is heavily vegetated. (Figure 4). Altbb signs are posted to discourage trespassing
and the trails are blocked to vehicle access, npaoyle still use the trails. The East Parcel and
Central Parcel beaches can be accessed by thése tra

Both the shoreline and upland area is owned ancgehby Metro, the regional governmental
agency for the Portland area.

Site History

Activity at Willamette Cove began in 1903. The sitas used as a lumber and plywood mill, a
cooperage (barrel making) plant, and a ship repgidock facility. Some of these industrial
activities continued until the 1960s (DEQ, 2012xhAugh the ship repair facility was not
located on the East Parcel, there were significahitstrial operations in this area, including the
lumber/plywood operations, as well as illegal dumgpand derelict/grounded barges (Port of
Portland,Personal Communicatigrseptember 2012). Because most of these actipitesated
most environmental reporting requirements, the ifpenanner and time of chemical releases
on the site are not known. Since there was a legamany different operations, EHAP believes
that chemical releases occurred in water and oshbee.

By the early 1980s, the remaining buildings ongite were demolished (Ash Creek, 2007).
Since then, the land on the site has re-vegetdgktation is quite dense in some places, with a
mixture of native and invasive plants.

Metro acquired Willamette Cove in 1996 with theeimtto develop the site into an urban natural
area with passive recreation opportunities (CitfPoftland, 2009). Initially, they planned to
encourage and restore native vegetation and bumdla-use trail through the site as part of the
Willamette River Greenway. However, no restoratomlevelopment activity has taken place.

Past cleanup activities

There have been previous cleanup actions at #elsil 999, an abandoned underground storage
tank and 127 tons of oil-contaminated soil was regddrom the upland area. In 2004, test pits
were dug in the East Parcel beach area and pemgenducts were discovered in these pits —
twenty tons of petroleum-contaminated material diaposed of off-site. When the shoreline
along the neighboring McCormick & Baxter site wapged, part of the shoreline of the East
Parcel beach was also capped to prevent furthenatrog of McCormick and Baxter
contamination to the Willamette Cove beaches aad/Niilamette River. This cap prevents

people from coming into contact with wood-presegwiontaminants.
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When the Portland Harbor Public Health Assessm@tia\s) were released in 2006 and 2011,
EHAP only had limited data about contamination allamhette Cove. New sampling data only
became available as the 2011 Recreational Use PatAbeing finalized.

Site Visit

EHAP visited Willamette Cove in November 2010, AsgR011, and July 2012. Access to the
site from Edgewater drive is restricted by a set@a&te and concrete barriers. According to
Metro personnel, this locked gate has in the pashlibreached multiple times. Access to this
gate is shared with other agencies and railroattactors. There are numerous trails and
unofficial entrances to the site; some of thesiéstcan be seen in the overhead map in Figure 1.
EHAP observed that some of the “No Trespassingissttad been defaced or were covered by
growing vegetation. Although trails were blockedriotor vehicles, they can be easily accessed
on foot and on bicycle. During the site visits, BPIAlIso observed people using the site. During
the 2011 site visit, the Metro site manager haastopeople to leave the upland area. Also
during this visit, EHAP observed bicycles and bleytailers full of peoples’ personal
belongings, parked on the East Parcel beach (FiguiEhere were also multiple campfire
remnants on the beach, one of which was used fukimg (Figure 6). There was one boat
anchored in the cove (Figure 7), and a hand-médtievas parked on the beach, indicating boat-
to-shore activity (Figure 7).

Demographics

The people potentially affected by contaminantsnfi&/illamette Cove are those who trespass
onto the site. It should be noted that while tlitis s under the ownership of a public entity,
there is no public access allowed. “No trespasssigyis are posted throughout the upland area.
Metro, the site owner, routinely patrols this ateaeduce trespassing. EHAP identified at least
five different categories of people who routinelgitvthe site: (1) Transient populations; (2)
Groups of partying teenagers and young adults?€®ple coming ashore on boats; (4) People
who are out walking their dogs, or biking, walkiogrunning through the site; and (5) people
who come to fish from the shore. The East Parcatiheften attracts boaters since it is protected
from river currents and ship traffic. Both OHA aD&Q, on repeated site visits (Ken Theissen,
PersonalCommunication, December 2012), have seen trans@tersie., people who use
small boats as their primary home) anchored irctwe area (Figure 7). Metro cannot prohibit
boaters from anchoring along Willamette Cove, bsedbe river is regulated by the Division of
State Lands. In spring 2011, DEQ observed a baaticame stranded on the beach after the
river level dropped. The owners re-floated the liyadligging a large amount of sand away from
under the boat (Figure 8).
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Figure 3. The East Ral beach of Willamette Cove (2010).
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Figure 4. A path that crosses through the upland ption of the Willamette Cove site. Some
of these paths lead to the beach areas along theer (2010).
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Figure 5. Bicycles and personal items on the EastaRcel beach of Willamette Cove. To the
left of the bicycles are a sleeping bag and a cratéth personal items (2011).

Wi
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Figure 6. Remnants of a fire used for cooking at # east parcel beach of Willamette Cove.
Remnants of fire pits have been observed at both EaParcel and West Parcel beaches
(2011).
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Figure 7. Boats anchored near the East Parcel beadct the Willamette Cove site. A
handmade raft sits near the shore. These boats hateen observed being anchored in the
cove for long periods of time (2011).
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Figure 8. A stranded boat on the East Parcel beaabf Willamette Cove. To the right of the
boat is a large pile of displaced soil removed dumg an attempt to re-float the boat (2011).

19



Figure 9. Metal and concrete debris sticking out ofthe ground at the East Parcel beach of
the Willamette Cove site (2011).
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Figure 10. An old scaffolding structure near the Eat Parcel Beach (2010).
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Discussion

Nature and Extent of Contamination

This section describes the types of data that EE@#idered in deciding whether people’s
health could be harmed by chemical contaminantsdon the East Parcel beach. This is also the
section where details about the assessment prandsgsults can be found. All environmental
sampling data used in this assessment were obtasieg EPA-approved methods and
technology by certified professionals and techmisia

The data used for this health consultation werkectdd between 2001 and 2010 [Ash Creek,
2011; LWG, 2008; Ash Creek, 2013; Ash Creek, 2@sh Creek, 2007]. They were originally
collected with the purpose of evaluating pollutsmurce control into the Willamette River.
EHAP evaluated samples taken on the East Parcehpaad in an upland area about 100 feet
from the beach area. Some samples were taken frface soil (.e., less than six inches deep),
while others were collected from greater depth$AE evaluated lead levels on and near the
East Parcel beach. EHAP also evaluated dioxinrgetsamples from the upland area, and from
two samples near the beach area.

When the maximum measured concentrations of a gisataminant were higher than the
comparison value (CV), that contaminant was idettias a “contaminant of potential concern”
(COPC). Itis important to note that just becau§€¥#C has been identified, it does not mean
that we expect harmful health effects from exposardat contaminant. Rather, it simply flags
these contaminants for closer evaluation. In th&t Parcel beach, several lead samples exceeded
EPA’s Regional Screening Level (RSL) of 400 padsmillion (ppm). The dioxin

concentrations from samples collected in a denssjgtated area near the beach were above
ATSDR'’s child-chronic Environmental Media EvaluatiGuide (EMEG) of 0.00005 ppm. For
more information about the CVs used, see Appendiki next section will explain how the
concentrations of lead and dioxin could affect harhealth.

Exposure Pathways

In order for a chemical contaminant to harm humealth, there must be a way for people to
come into contact with the chemical. An “exposuathgvay” describes how a chemical moves
from its source and comes into physical contadh wédople. An exposure pathway has five
elements:

(1) A contaminant source or release

(2) A way for the chemical to move through the enviremtto a place where people
could come into contact with it

(3) A place where people could contact the contaminant
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(4) A route of exposure to a contaminant (breathingvitallowing it, absorbing it
through the skin)
(5) A population that comes into contact with the corteant

An exposure pathway is “completed” if all five dietelements are known to be in place and
occurring. If it is unknown whether one or moretod elements is in place, then it is called a
“potential” pathway. If it is known that one of tifige elements isiotin place, then that pathway
is “eliminated.”

Table 1 describes completed, potential, and elitathaxposure pathways for the Willamette
Cove East Parcel Health Consultation.

Completed Exposure Pathways

EHAP has evidence that people are coming into comieih areas of lead contamination on the
East Parcel beach.

Potential Exposure Pathways

Samples taken from the densely vegetated areahmeleach exceeded the CV for dioxin.
Although there is potential for exposure in thisarthe area is not very accessible. To reach the
area, EHAP staff had to walk over steep rip-iiag, (large rocks) and through heavy vegetation
(much of this vegetation is blackberry bushes whtirns). Vegetation also obstructs the
approach from the upland side of the site. Therg avdly a small amount of exposed ground in
the spot where this sample was taken (and thigheasesult of clearing the vegetation to collect
the sample).

In the absence of concrete evidence to the contedhAP assumed that some people have come
to this particular spot where the sample was takbrerefore, EHAP assessed the potential
health risks to individuals who may hypotheticallyme into contact with the soil.

Eliminated Exposure Pathways

Breathing contaminated dust is an eliminated exygpathway. In most cases, the dose of a
contaminant from accidentally swallowing soil ischugreater than the dose from breathing it
into the lungs. This is because most of the dutithvisible consists of particles that are too
large to go very deep into the lungs. These |gpgeticles are trapped in mucus that lines the
respiratory tract and are carried back up to theatthwhere they are swallowed.

Portland receives rain, on average, 154 days et yais makes it unlikely that the site will
remain dry enough for a sufficient amount of timedust to enter the air and migrate off the
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property. In addition to rain, the entire East Babeach is less than 100 feet from the shore of
the Willamette River, which keeps much of the saiurated.

The Willamette Cove East Parcel beach is also suded by the upland area, which is heavily
vegetated with mature, tall trees and extremelygd@mound vegetation. It is unlikely that any
dust blown from the East Parcel beach can pendtradagh this area to nearby residences.
Finally, the nearest residences in the Cathednm&l iRgighborhood are located above a heavily
vegetated bluff behind the northern boundary ofsitee The East Parcel beach is over 500 feet
from the nearest residence.

For the reasons outlined above, breathing contaedrdust was eliminated as an exposure
pathway. This pathway was not further evaluatetthis public health assessment.
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Public Health Implications

To accurately assess whether environmental congartsrcould harm the health of people who
are exposed to them, it is necessary to deternanenhuch of each contaminant could be getting
into people’s bodies. For this assessment, EHAgutatkEd doses for each of the COPCs based
on specific exposure scenarios. These exposurasognvere developed using information and
assumptions about the age of the individuals acugp$se site and type of activities known to
occur there.

Dioxin

Dioxins are a family of 75 similar compounds. Tluey be found everywhere in the
environment, mostly at low levels. Dioxins are asled into the environment through
combustion €.g, from burning of fossil fuels, wood, trash, andasiette smoke) and from
industrial releaseg(g, the manufacture of pesticides and paper). Whey dine released into
soil they can remain there for a long time, becdhsg do not readily break down.

Most people are exposed to very small amountsaxinis when they breathe air, consume food
and milk, or have skin contact with dioxin-contaatied material. People exposed to high levels
of dioxins, through industrial accidents or worlqaaexposures, have experienced a severe skin
disease called chloracne. Other skin effects mayrpancluding skin rashes and discoloration.
People and animals that were exposed to dioxin akgeexperienced reproductive,
developmental, and immune system effects. Thesenge evidence that dioxin may cause
cancer in humans, because many studies have shatdidxin causes cancer in multiple organs
in animals. If you swallow soil containing dioxia small amount will pass through the intestines
into the blood stream. If your skin comes into eahwith dioxin-contaminated soil, some of the
dioxin molecules will enter the body. Body fat ahe liver can store dioxins for many years
before they are eliminated from the body. ATSDR'wiEonmental Media Evaluation Guide
(EMEG), a comparison value for dioxin concentratiosoil, is 0.00005 ppm.

The data used to evaluate dioxin contaminatiohimtealth consultation were collected as part
of pollution source control evaluations (LWG, 2088h Creek, 2011) (Table 2 and Figure 11).
Two samples taken from the shoreline in the Certaatel were evaluated. Both of these
samples were below the EMEG for dioxin. Three sasplere taken from a heavily vegetated
area located upland from the beach in the CentmaddP (Figure 11). All three of these samples
were above the EMEG for dioxin. Several types okt compounds were analyzed in the soil
samples. EHAP evaluated these concentrations wdagis called the dioxin toxic equivalent
(TEQ) concentration. Each dioxin-like compound wadtiplied by a Toxic Equivalency Factor
(TEF) to produce the dioxin TEQ.
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As previously explained in the pathways analysiposure to dioxin is potential exposure
pathway The area where dioxin was measured above thes@dtion the beach and is
obstructed by dense vegetation and steep condgpetap. EHAP does not know whether people
recreate or play in this area. It is important dberthat only people actually sitting or playing in
this hard-to-reach area would come into contadt @ibxin-contaminated soil.

Dose Calculation

Dose calculation requires EHAP to make assumptasit the frequency and intensity with
which people contact dioxin. Wherever possible-sftecific information is used, but when that
information is not available, EHAP uses defauluesl that are established by ATSDR or EPA.
Where default values are unavailable, EHAP usesgretessional judgment. See Appendix C
for details about the methods and assumptionstoseaiculate doses of dioxin.

People can potentially contact dioxin in soil atlénette Cove through two routes. These
include swallowing and touching soil particlesttbantain dioxin. The most protective way to
calculate a total dose is to add the calculaterlididoses from both of these routes.

For the dioxin exposure analysis, EHAP used oneasce of a person playing directly in this
area. Since there are not enough samples to statistalculate an overall concentration, EHAP
used the sample with the maximum concentratiorO¥.gopm) to calculate the dose and risk to
an adolescent child (age 11 years and up) playinegtty in this area. The exposure scenario
assumes that an adolescent would be playing iratk& one day a week for two continuous
years, and incidentally swallowing 100 mg of saitle time they are there. This amount of soil is
roughly equal to the volume of a few drops of wak@r skin exposure, EHAP assumed that the
hands, upper arms, and lower legs of an adolesgaunltl be exposed to the soil while they are
playing here. Appendix C details the methods asdragtions used to calculate the doses and
risk.

There is uncertainty about whether people actuedlypass into the area where these dioxin
levels were found. It is less attractive than thadh around the cove, and people must cross
obstacles to get there. Because of this reasoex@osure scenario was chosen that reflects this.
There is no specific risk assessment guidancedspassers. Because not all sites provide the
same opportunities and access for trespassergrazemust be developed on a site-specific
basis (EPA, 1991). Trespassing scenarios requgtpoefessional judgment based on the
individual characteristics of each site.
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Non-cancer risk

Non-cancer risk, the risk of any health problemeotinan cancer, was calculated by dividing the
total calculated dose for dioxin for each scenére, by swallowing and from skin contact) by
the health guideline for dioxin. A health guidelisehe daily dose of a chemical, below which
scientists consider it unlikely to harm people’sltte EHAP followed ATSDR guidance
(ATSDR, 2005) by using health guidelines, calledivial Risk Levels (MRLs), whenever
available. A MRL is an estimate of daily human esyo@ to a substance that is unlikely to cause
non-cancerous health effects during a specific arnoiitime. The MRL is set well below levels
that are known or anticipated to result in non-eaogs, adverse health effects (ATSDR, 2005).
ATSDR’s chronic MRL for dioxin is 1E-09 (0.000000D0mg/kg/day.

EHAP divided the calculated dose by the MRL, (sqpeagion below). The resulting number for
each pathway is called the hazard quotient (HQ)a@ying together all the HQs for each
pathway, the Hazard Index (HI) is identified. IetHI or the HQ in any given scenario is greater
than 1, it is an indication that the estimated des#ove the safe dose, and there could be
concern for potential health effects (EPA, 1989).edevated HI only tells us therepstential

for adverse health effects, and that further evalnashould be considered. A HQ or HI below 1
indicates that the estimated dose is below thedizge and non-cancer effects are unlikely.

Hazard Quotient = Calculated Dose + Health Guidelia (MRL)

The HQs for swallowing and having skin contact vadil that contains dioxin were included in
calculating the HI.

EHAP assumed that an adolescent child (age 11 geailder) would access this dioxin-
contaminated area 52 days per year, swallowingrd®of soil each time they are playing, and
getting soil on their hands, forearms, and lowgsl& he estimated total dose from swallowing
and absorbing dioxin was calculated to be 1E-080@O00009) mg/kg/day. The HI for non-
cancer effects is calculated as 1, which is appnately the same value as the threshold for
increased potential of health effects.

As previously stated in the pathways analysisatiea where this soil sample was taken is
surrounded by dense vegetation and is upland frenizeich Parcel beach. Because of the
location, EHAP believes that this exposure scenanery conservative,e., it overestimates
actual exposures, if they are actually occurringc&ise the Hl does not exceed 1, EHAP does
not believe that people accessing this area wotpdreence adverse health effects. Due to the
small number of samples, however, the extent ofidioontamination is not fully known.
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An acute exposure, or an exposure of 14 days sy \Wesuld result in an even lower HI at this
concentration. Therefore, EHAP concludes that tbria concentration from this one soil
sample is not expected to cause any non-cancehhmablems for children.

Cancer Risk

Theoretical cancer risk was calculated by multipdythe calculated cancer dose (cancer dose is
averaged over a 78-year lifetime instead of thatilm of exposure) by the cancer slope factor
(CSF) (see equation below). EHAP used EPA'’s omateaslope factor of 1.5 x 1¢150,000)

per mg/kg/day (EPA, 2000).

Cancer Risk = Calculated Cancer Dose x Cancer $aptor

Cancer risk is expressed as a probability, whichkmathought of in terms of additional cancer
cases in a theoretical population where everyorteanpopulation would get the same dose of
the same chemical. EHAP considers 1 additional oasancer out of 10,000 (1xfppeople
exposed every day for an entire lifetime to be t@k. A cancer risk of 1 cancer case out of
every 100,000 people (1xFPwould be a very low risk. A cancer risk out o&dditional case
out of 1,000,000 (1xIf) would be a negligible risk.

For cancer effects, the lifetime cancer risk fookder child was 5x16, or approximately 5
additional cases of cancer out of 1,000,000 pedjies. is far less than EHAP’s threshold of one
additional case of cancer out of 10,000 people@fxland is considered to be a very low to
negligible level of additional cancer risk.

Lead Exposure

Lead is a heavy metal that occurs naturally inBhgh’s crust, and can be detected at
background levels in soil. Lead and lead alloyscammmonly found in pipes, batteries, fishing
weights, shot and ammunition and radiation shidldad compounds are also used as pigments
in dyes and ceramic glazes. Lead was once usedfregreently than it is today. It was used as
an additive in gasoline and in paint. Lead doesoneak down when it is released into the
environment. Even when industrial activity at & €hds, lead contamination can remain in the
soil for long periods of time. As a result, leadghcentrations in industrial (and sometimes
residential) areas can be much higher than norakdround levels.

Young children (0-7 years) and developing fetuseglee most sensitive to the toxic effects of
lead. Blood lead levels as low ag&/dL are associated with decreased intelligencerapdired
neurobehavioral development in growing children GC2991), and research has shown that
measured health effects can occur at levels assov5 pg/dL (EPA, 2000). There is no
demonstrated safe level of lead in blood. Childred teenagers who trespass on the East Parcel
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beach are at higher risk for lead exposure bedfweseengage in behaviors that put them more at
risk than adults.

EHAP uses pg/dL as the threshold blood lead level for advéesath effects in children. This
means that when exposure to lead will result indlead concentrations higher thapdidL,
action should be taken to eliminate exposure. Haltg, the reference value for blood lead levels
is 25ug/dL.

Sample results

From 2001-2010, samples were taken on and ne&asieParcel beach area and tested for lead
(Table 3, Figure 12). Some samples show high lesfdisad, while other samples do not. EHAP
does not consider the data to be sufficient toutate health risks for people who may come into
contact with soil on the East Parcel beach. Toregég risk from lead exposure, EHAP needs a
sufficient number of surface samples, taken overettitire area during one time period.

High lead concentrations were found along the shorihe Central Parcel — this area is less than
300 feet from the sandy area of the East Parcehbaad is within the geographical area of the
cove. EHAP evaluated five samples from this araatere collected in 2007 and 2010 (Table

3, Figure 12).The highest lead level from this amea 13,400 ppm, which is over 30 times
higher than EPA’s Regional Screening Level (RSLA@® ppm. The other samples taken from
this area ranged from 35.4 to 8,660 ppm.

EHAP evaluated eight soil sample analyses that vedwen directly from the East Parcel beach
(Figure 11). The concentrations of lead from themaples ranged from 35.7 to 1,160 ppm
(Table 3). One of these samples exceeded EPA’sdR800 ppm. Only four of the eight
samples were taken from the surface of the sandghbarea, which is where activity is regularly
observed. These concentrations ranged from 350 fipm, below EPA’s RSL. All four of

these surface samples are located within 60 feeadf other.

Though the Willamette Cove site is officially clas® the public, EHAP staff have seen
evidence that people are entering the site andrgpimto contact with soil at the East Parcel
Beach. Further, EHAP and DEQ have observed aesvihat could potentially put trespassers

on the site at risk for coming into contact withdecontaminated soil, including people walking
on the beach. There is also evidence that people food, leave blankets and backpacks, and
throw parties on the beach area (Figures 5 and bg. site is also frequented by transient boaters
who anchor in the Cove and travel to shore usiftg (&igure 7).
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EHAP is concerned that people may be coming intiam with lead in soil at the East Parcel
beach, especially during periods of low river flomhen more beach area is exposed. There are
high concentrations of lead observed on the shioiteecCentral Parcel. Because of this, and too
few surface samples on the East Parcel beach, EddARot rule out lead contamination on the
beach area. EHAP would need additional sampling ttasufficiently characterize overall lead
concentrations on the East Parcel beach. Spetyfisaimples collected at less than six inches of
depth, along the entire beach area, are necessarger to evaluate health risks. Samples taken
deeper than one foot are not useful because remmahtisers are typically not expected to come
into contact with this material.

Physical Hazards

Hazards on the East Parcel beach are shown indsguand 10. Areas of land that are below the
high water mark are the responsibility of the Ore@uvision of State Lands. These hazards
were most obvious during the August 2011 site weliiten water levels are seasonally at their
lowest. Evident features at the East Parcel beasthde several jagged metal pieces sticking out
of the sand and broken pilings sticking out ofskediment. The jagged pieces of metal present a
risk to people walking on the beach. The pilingssent a risk to waders, swimmers, and boaters
at the site. It is unknown what else lies undersidwed at the beach and under the sediment in the
water. On the side of the East Parcel beach neketeoailroad bridge, there is a large scaffold-
type structure made of metal beams and concrasestitucture is covered with graffiti. There is
no indication of how old or sturdy the structureTibe scaffolding could collapse, or someone
could fall from the top of it. The entire area wabllle extremely dangerous for any water-based
activity, especially at night and during high watdren the hazards may not be visible.

Uncertainty

In any public health assessment there are unceesiisome of the uncertainty is related to the
health guideline values used to assess toxicgy MRLs and RfDs). These values have passed
a rigorous multi-agency peer-review process; howesach person is unique and individuals
vary in their sensitivity to toxic chemicals. Tange extent, these uncertainties have been
addressed by applying uncertainty facteg (dividing the doses where effects were observed
by numbers ranging from 10 to 1,000). The interthed practice is to protect human health by
building in a safety margin to these guideline eslu

Another area of uncertainty has to do with the desenstruction. This type of uncertainty has
two parts — the concentration in soil to be usedlfise reconstruction, and the amount of soil
people come into contact with. Due to the small benof samples of dioxin, it was not possible
to statistically calculate an upper confidence fiafithe mean. Therefore, EHAP used the
maximum reported value. This is intended to proechan health by leaning towards
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overestimation of the true average soil concemtnatit should be noted that the samples EHAP
evaluated are from one area of the East Parcehb&ae site has not been fully characterized.

It is impossible for EHAP to know exactly how musbil and dust a person accidentally
swallows every day. In the absence of that typspetific information, we used standard default
values that are developed by ATSDR, and are basatudies that measured how much soil
people eat when they are doing every day activieésAP used the averages from these types of
studies assuming that they would be representafittee people mentioned in this Willamette
Cove East Parcel Beach Health Consultation. Wheneetwas uncertainty about these defaults,
EHAP tried to overestimate exposure to be proteativhealth despite unavoidable uncertainty.

Children’s Health Considerations

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

* Children are more likely to play outdoors and briagd into contaminated areas.

» Children are shorter, resulting in a greater ltketid to breathe dust, soil, and heavy
vapors close to the ground.

* Children are smaller, resulting in higher dosesh@mical exposure per body weight.

* The developing body systems of children can sugtaimanent damage if toxic
exposures occur during critical growth stages.

* Children are more likely to swallow or drink watkiring bathing or when playing in and
around water.

» Children are more prone to mouthing objects anthg@aton-food items like toys and
soil.

Because children depend on adults for risk idexatifon and management decisions, EHAP is
committed to evaluating their special interestarat around the Willamette Cove East Parcel
beach site. In this HC, children are identifieceapecially vulnerable to exposure to lead and
dioxin in the soil. Many children spend a signifitamount of time playing outdoors, making
contact with the ground, digging in the soil, arglering. EHAP’s conclusions and
recommendations take children’s’ activities intmsioleration and has designed conclusions and
recommendations that, if followed, will protect iclnen from potentially dangerous exposures to
lead.
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Conclusions
EHAP reachedhreeimportant conclusions in this Health Consultation.

1) Incidentally swallowing lead-containing beachl st the East Parcel beach in the Willamette
Cove site on a regular basis could harm the headtbhildren and adults who use this area.
EHAP considers the East Parcel beach an area 6€ pndalth concern. Although the data were
not sufficient for a full analysis, the levels thatre found greatly exceeded health-based
standards. High levels of lead measured in thecsoild cause decreased intelligence and
impaired neurobehavioral development in childred ftuses. There is no “safe” level for blood
lead concentration in children and adults.

2) There is not enough evidence to conclude thaplpecould experience health effects from
contacting dioxin-containing surface soil on thesEBarcel Beach of the Willamette CoVéis
is because EHAP does not have evidence that paopleoming into contact with dioxin-
contaminated soil on a regular basis.

3) Trespassing on the upland area near the Easté&dreach on old scaffoldings, walking or
playing on the East Parcel beach where metal dabrisicking out of the ground, or using the
water along the East Parcel where numerous undesmzdzards are present could result in
physical injury.This is a physical safety hazard. The scaffololdsand not maintained. People
could be cut by or trip over pieces of metal stigkout on the beach. People could trip on or be
cut by physical hazards in the water. Boaters coallide with underwater hazards.

Recommendations

Based on EHAP’s analysis of the available infororatbout the Willamette Cove East Parcel
beach site, EHAP has developed recommendationsfthatowed, will protect public health
from the hazards identified in this Health Condidta

EHAP is proposing the following specific recommetnalas and guidelines that will protect the
public at the East Parcel beach of Willamette Cove.

EHAP recommends that:

* The public avoid the entire Willamette Cove sifgodople choose to go into this area,
take care to avoid direct contact with the soitloe East Parcel beach. People should
wear shoes and avoid sitting in the soil. Peopléherbeach should not have cooking
fires or engage in other activities where handsskma can come into contact with the
soil.
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People walking through this area remove their slheésre entering their home to avoid
tracking soil into living areas. For those walkishggs through this area, wash the dog’s
feet and legs thoroughly before allowing into tlene.

Anchored boats and other vessels in the cove dlengast Parcel beach avoid bringing
their boats too close to the shore, and not visitalk on the sandy beach area.

The public not play on or go near areas where tAerghysical hazards on or near the
East Parcel Beach. This includes the old scaffgldiong the shoreline, in-water hazards
that are submerged or protruding from the wated,rantal sticking out of the ground on
and around the beach.

Those who catch fish along the shores of the WitaenCove site heed the Portland
Harbor fish advisory, which states:

o Women ages 18-45, particularly pregnant or breagifg women, children under
6, and people with weak immune systems, thyroiliver problems, should avoid
eating resident fish from Portland Harbor, espécirp, bass and catfish.
"Resident” fish are those that spend their enithes|within a certain territory, and
do not migrate. Non-resident, migratory fish sustSalmon, Steelhead, and
Lamprey are not included in this advisory.

0 Large and older sturgeon is expected to have highets of PCBs and should be
restricted like carp, bass and catfish.

o Healthy women beyond childbearing age (over 45s/eklt) and healthy adult
males should restrict the amount of resident fesier® from Portland Harbor to no
more than one meal per month.

o All persons should reduce or avoid eating fattytgaf fish.

o Removing and throwing away the skin, fat, eggs, iatefnal organs will reduce
exposure to PCBs in fish.

Oregon fish advisories can be foundvatvw.healthoregon.org/fishadv

EHAP recommends that partner agencies and potgnglonsible parties:
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Take further samples in order to remediate or chiarae contamination in the area.
Prioritize the Willamette Cove site clean-up, bessathe site is easily accessed and
heavily used by the public. Partner agencies shiakiel into consideration the lead
contamination in the East Parcel beach as they fuoweard with the Portland Harbor
cleanup.

Further characterize dioxin in surface soils indhea adjacent to the East Parcel beach,
as well as in other areas of the Willamette Cotes 80 ensure that it does not pose a
health risk.

Post signs at the East Parcel beach, warning pebpleemical contamination. These
signs should be visible to people approaching #gech from the upland area and to
boaters approaching the beach from the water.
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Consider characterizing potential contaminatiothatCentral Parcel beach of the
Willamette Cove site.

Maintain current site closure and continue efftotkeep people from camping, making
fires or recreating at Willamette Cove.

Consider ways to further eliminate physical hazamdbte area. This includes access to
scaffoldings, in-water hazards, scrap metal, abdrmsticking out of the ground.



Public Health Action Plan

The public health action plan for this report caméaa description of actions that have been or
will be taken by EHAP and other government agenai¢he Willamette Cove site. The action
plan is designed to ensure that this Health Coasoiit both identifies public health hazards and
provides a plan of action designed to reduce aadgnt adverse health effects resulting from
exposure to hazardous substances in the environinehtded is a commitment on the part of
EHAP to follow up on this plan to ensure that iingplemented.

Public Health Actions that have been implementeditie:
* EHAP toured the site in November 2010, August 2@ht], July 2012.
* DEQ has been working with responsible parties ¢miifly and characterize
contamination at the site. Their actions haveudet:

o

Oversight on past cleanup actions, including tmeoweal of multiple physical
hazards and clean-up actions upland of the beach.

Involvement in developing and approving site reragdn plans.

RI/FS Process. DEQ works with responsible parted\illamette Cove to
complete comprehensive Remedial Site Investigatigmepare Human Health
and Ecological Risk Assessments, and complete bibgsttudy leading to
cleanup actions. This detailed work is requirewdtamette Cove as part of the
Portland Harbor Superfund Cleanup process.

Source Control. DEQ is the lead agency to enswatestioreline and upland
sources of contamination are evaluated, understaddstopped to prevent
contamination from entering the Willamette River

Cleanup. Work with responsible parties to desigmmehensive upland, in-river,
and shoreline cleanup actions to eliminate chenaindlphysical hazards at the
site to benefit future site users and protect egiodd receptors in the river and on
the shore.

» Metro actively discourages trespassing onto ttee Eitforts to do this have included:

0]
0]
0]
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Maintaining a regular on-site presence to discoai@aglic access.

Posting “no trespassing” signs around the site.

Placing large permanent signs at the East Pareehbeforming the public the
site is closed due to human health exposure risk.

Mailing a flyer to 3,000 nearby households, algrteighbors to the potential
health risks of the site.

Entering in to an agreement with the Portland RdBareau to conduct regular
‘trespasser sweeps”.

Having ongoing communications with the local neigititmod associations about
the site.



Informing the nearby University of Portland aboatential health risks to
students using the site for ROTC training purposes.

Removing invasive plants in certain areas of tteetsiincrease visibility and
discourage people from setting up campsites.

Working with the Multhomah County Sherriff's RivEatrol to discourage boats
from anchoring at the site.

Posting the Portland Harbor fish advisory signrriea shore where observed
fishing occurs.

Public Health Actions that will be implemented hetfuture:

EHAP will work with Metro and nearby residentialigieborhoods to identify effective
ways to reduce the number of people accessingtthe s

EHAP will coordinate with DEQ and potential respibites parties to identify future
public health concerns on the Willamette Cove sieuding:
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Evaluating additional data for lead contaminatiortite East Parcel beach, and
dioxin contamination near the beach, when it besawailable.

Evaluating contamination data for other chemicalsh® East Parcel beach.
Evaluating potential public health issues in thiang area of the Willamette
Cove site.

Evaluating potential public health issues in thet@d Parcel beach area of the
Willamette Cove site.

EHAP will continue to encourage partner agenciegmaove physical hazards on the site
or make sure they are not accessible. EHAP wilboat a community needs assessment
for the community near Willamette Cove.

EHAP will present the results of this documentrierested parties.
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Appendix A. Response to Public Comments

This appendix describes how public comments wedeesded and/or incorporated into the final
draft of the Willamette Cove Health Consultatiomn@nents were considered as anonymous, so
no names or affiliations are listed with these canta. EHAP solicited statements and questions
from the public after the public comment draft waleased on August 1, 2012.

“Have you recovered the results of soil samplesedoynthe LWG to see what they had prior to
the barge removal?”

EHAP has not evaluated the area around the bangaved. It was removed after 2006. Although
the stern end of the barge was beached on the twveessel was in the river. The scope of this
document focuses on contamination of soil and eegheediment.

“There never used to be beaches at Willamette @atiethe McCormick and Baxter Superfund
Site used sand to cover concrete retaining blocaswere placed there in an effort to protect
the site from erosion, per NOAH fisheries instroies. The sand promptly washed around the
corner into Willamette cove, depositing itself ajdhe shoreline, making attractive beaches and
forming a large sand bar and navigation hazard.”

It is unclear to EHAP when the sandy areas develap&Villamette Cove, and from where the
sand originated. Thank you for your comment.

“Willamette Cove would make a great public marimaldoat launch, which is badly needed on
the river, and could be done in an environmentsdlfe manner. The site could still be part of
the city trail system with public parking, picnicea, etc. The property upstream will eventually
be absorbed as part of the University of Portland.”

Comment has been noted.

“Signs do not work to keep people out and | haveantered homeless and people with mental
health issues camping in the area. Unless you taiai@ full time security on site do expect to
secure this area and | do not believe you haveitie to close the beaches. Check with the
OoDsL.”

EHAP is aware of the amount of foot traffic througle entire Willamette Cove site, and is
working with neighborhoods, Metro, and local comityagroups to raise awareness about our
concerns there. Metro regularly sends personn@mind people who are on the site that they
should not be there.

“Signage should be placed high in trees where vésxdannot reach them.”
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Noted. Thank you for your comment.
“[Willamette Cove] ought to be part of the [Portlakidrbor] Superfund site if it isn’'t already.”

Willamette Cove is within the Superfund site aieBA is addressing the in-water portion of the
site, and DEQ is addressing the “upland” area, altbe mean high water mark. Metro is
working with DEQ to clean up the areas above thamveater mark. Please see our website:
http://public.health.oregon.gov/HealthyEnvironméntackingAssessment/EnvironmentalHealth
Assessment/Pages/phsite.aspx

“This is a lawsuit waiting to happen; public enéi have obviously — for well over a decade —
been negligent in addressing a public health haZard

There has been activity to reduce potential hazairiigillamette Cove. The Port of Portland
entered into a voluntary agreement to investigatgaomination at the site, and has conducted
removals (in 2008) where contamination was fourtteyTare currently re-evaluating the post-
removal conditions in the upland area and alonghuee. Contamination from the adjacent
McCormick and Baxter site was remediated in 200tré have also been several actions taken
along the shore. Since 1999, multiple physical ldszhave been removed from the site. In 2004,
a large amount of diesel-contaminated soil was i@swved from the site.

The title and the text (page 9, fourth paragraphjhe health consultation state that the focus of
the consultation is the East Parcel beach. Thisisan accurate description of the assessment
OHA performed. The assessment also fails to conaltavailable beach data. The lead data
OHA used to assess risk and that leads to Conclusis on the Central Parcel, not the East
Parcel. OHA excluded all 6 data points located lo@ East Parcel beach area from the
assessment. In addition, the data used by OHAdesashe lead risk is below ordinary low
water, and not considered a “beach” for the majgrdf the year. For these reasons, Conclusion
1 does not clearly communicate the risk and thatloa of the risk to the public and should be
revised as follows:

* Include all beach data from both the Central &t Parcels. The beach area that the
public uses includes the entire inner cove area ihéocated primarily on the East Parcel
and the far north-eastern edge of the Central Plidoelusion of all available data is not
expected to significantly change the results ofaggessment but will be more representative
of actual exposure.

* Clearly communicate the geographic area to thelipuReference the area as “the

Willamette Cove beach” or “inner cove beach at \afitlette Cove” instead of “the East
Parcel beach.”
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* Include a clear figure of the area where data &veonsidered for the assessment.
Alternatively, if OHA intended to perform the assesnt for just the East Parcel because
that is where the observed human activity ocdinmes Central Parcel data that is located at or
below ordinary low water should be excluded andg&hst Parcel beach data should be used
in its place.

EHAP has responded by evaluating additional leaal. d8e have also included additional

figures that approximate where samples were tadRegarding the name, we added text in the
Site Description section explaining exactly whére beach is located. We also indicated that the
LW3-GWC1 sample (as well as other samples takenit)aa located in the Central Parcel. We
used these samples because while they were taltka @entral Parcel, they are within the
geographic area of the cove, relatively near ttecbarea, and accessible by people.

The residences cited are also at a higher elevation
The report was corrected accordingly.

The text states the site was used as “...a shipimgildnd ship maintenance dry dock facility
owned and operated by the Port of Portland.” Thetement is not accurate. First, no ship
building occurred at the St Johns dry docks. Secadle the Port owned the dry dock, it did
not operate (perform) the ship repair because is\weohibited by state law from doing so. The
ship repair facility was a public common-user stepair facility open to all vessels and ship
repair contractors on equal terms in accordancehvgtate law at that time, and therefore the
ship repair was performed by private companiesalyn the activity at the site began in 1903,
so the date should be modified as well.

The report was corrected accordingly.

Also in this paragraph, the document states “Sithe¥e was a legacy of ship construction,
EHAP believes that chemical releases occurred itemaear the shore, and on the shore itself.”
As stated above, no ship construction (buildinguoed at the site. In addition, EHAP seems to
link all contamination to the ship repair facilitin fact, the dry dock and ship repair facilities
were not located on the East Parcel — they weratkxt solely on the Central Parcel. In
addition, the ship repair facility ceased to fuctiin about 1950 and the facility was moved to
Swan Island entirely by 1952. Land ownership resptdx records, and historical photographs
show significant industrial operations on the ERarcel and (eastern) Central Parcel in1952,
including lumber mill and plywood manufacturindedal dumping, derelict and grounded
barges, and other activities on these parcels &edriver just offshore. This activity is just as
relevant to the beach area that is being assesgdgaHA.
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The report was corrected accordingly.

It should be noted that approximately 20 tons afgdeum contaminated material was disposed
of off-site in the 2004 removal action on the Hzestcel beach.

The report was corrected accordingly.

“When the Portland Harbor Public Health Assessmé&RtdAs) were released in 2006 and
2011, EHAP only had limited data about contaminatb Willamette Cove.” The validity and
rational for this statement are unclear since altrasof the data that are available now, were
also available in 2011. For example, LW3-GWC1 thHtA relies upon for Conclusion 1 was
collected by the Lower Willamette Group and repaite EPA in 2008.

The 2011 Recreational Use PHA was nearing finabmatvhen these data were brought to
EHAP’s attention. EHAP could not incorporate neformation during the extensive review
process for the report. We did, however, commibtiking at new data as it became available.
EHAP does not cite its methods or sources of infion that document the site uses presented
here. Also, EHAP states “Many transient boaters.(ipeople who use small boats as their
primary home) use this as a place to anchor thegsels (Figure 7).” The term ‘many’ is
unsupported by the information in this documenghttuld also be noted that temporary offshore
moorage is under the jurisdiction of the DivisidnState Lands and they are aware of the
transient boaters in this area.

We based site use on what we documented durintg WisWillamette Cove. Similar accounts
were provided by partner agencies. In the Demoggeaection, we noted that the river is under
the jurisdiction of DSL.

[Figure 12] could improve transparency and read#liby pointing out some of the locations
of features noted in the text (e.g., sample looatiscaffold structure, etc.).

We have included new figures that include somée$é¢ suggestions.

Wharf Beach -1 was collected by the Port of Podlan2010 (Ash Creek, 2011). This sample
was taken from the eastern Central Parcel beach atel-1.5 feet below ground surface, and
just above the Ordinary Line of Low Water. The hssior lead concentration were
inadvertently flagged with a “B” data qualifier, buvere since corrected. The lead

concentration for this sample should be reporte®&60 ppm.

The report was corrected accordingly.
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LW3-GEC1 is incorrectly identified. It should bedified as LW3-GWC1. LW3-GWC1 was
collected by the Lower Willamette Group in 2007 (&VZ008). This sample was taken from the
eastern Central Parcel beach area at 0-30 cm bajovund surface, and just below the
Ordinary Line of Low Water.

We corrected the error and updated the report dotgly.

WC-3 was collected by the Port of Portland in 2QA8éh Creek, 2011). This sample was taken
from the eastern Central Parcel upland area at iBx¢hes below ground surface, and just above
the Ordinary Line of High Water. The results faadeconcentration for this sample should be
reported as 727 ppm. The data used by OHA listedals actually on the Central Parcel.
Other lead data is available that represents thetHzarcel beach area where the majority of
public activity occurs and should have been addréss the health consultation. See the
attached figures for other lead data.

The report was corrected accordingly.
The rip-rap is large rock, not large pieces of rigab
The report was corrected accordingly.

The small area of exposed ground [where dioxin dajfiC-3 was taken] was the result of
clearing of vegetation to collect the sample.

The report was corrected accordingly.

The analysis presented here is based on one sdorgéad, which happens to be the highest
concentration observed in any sample at the sitatlxdl below the ordinary line of low water
(OLW) on the Central Parcel. While using one sampég be acceptable for a screening-level
risk assessment, other data on lead concentrabo@svailable from the beach area and should
be considered in the assessment. The other sampiat) are actually from the East Parcel
beach area, are more representative of beach expdscause they are from the area of the
beach that is more highly used (as shown in théqgraphs in this document). Some of the East
Parcel beach samples also show elevated lead ctratiems and should be used to generate a
more representative exposure estimate. Thesedhotdd be relevant when considering the
extent to which the exposure analysis is represimetaf the beach area.

EHAP agrees with the comment that more than oree gtaint should be used. We have since re-

evaluated data in addition to the maximum valuebon the shoreline of the Central Parcel.
These data, however, are not sufficient for usat@ duantitative analysis. For purposes of
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protecting public health, EHAP needs similar sampddken. This includes taking samples at the
soil surface, at the same time Because high |@fdésad were found close to the East Parcel
beach, and too few samples taken where known gctecurs, EHAP still concludes that this
area is of public health concern.

Change to “Areas of land that are below the ordinéow water mark are the responsibility of
the Oregon Division of State Lands.”

The report was corrected accordingly.

The large scaffold-type structure is on the eastédie of the East Parcel, not the north side.
The report was corrected accordingly.

Lead data is already available for the East Pafoeach area and should have been
considered in the health consultation. DEQ, Me#tnad the Port have agreed that the East
Parcel beach area is adequately characterized faeptial contamination.

EHAP evaluated lead data from the East Parcel arehincluded it in the final version of this
HC. We modified this recommendation, recognizirgf tidditional analysis of the East Parcel

beach area is being done.

There is no West Parcel beach area. The Port andlddecommend that this sub-bullet be
deleted.

The report was corrected accordingly.
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Appendix B. Comparison Values and Contaminant Screeng

This appendix defines the various comparison valG&s) that were used in this Health
Consultation and describes the hierarchy by whely tvere chosen. This process is also
explained in Chapter 7 of ATSDR’s Public Health dssment Guidance Manual [ATSDR,
2005]. Appendix B also explains the contaminanésing process.

CVs used in this document are listed below:

Environmental Media Evaluation Guides (EMEGS)

EMEGs are an estimate of contaminant concentratam&nough that ATSDR would not
expect people to have a negative, non-cancerouth legfect. EMEGs are based on ATSDR
Minimal Risk Levels (MRLs, described below) and servative assumptions about the public’'s
contact with contaminated media, such as how mhua, often, and for how long someone may
be in contact with the contaminated media. EMEGs atcount for body weight.

Minimal Risk Levels (MRLS)

A MRL is an estimate of daily human exposure — Ispecified route and length of time - to a
dose of a chemical that is likely to be without @asurable risk of negative, noncancerous
effects. MRLs are based on ATSDR evaluations. AbMR.s are designed to evaluate
exposures lasting 14 days or less. Intermediate 3k designed to evaluate exposures lasting
from 15-364 days. Chronic MRLs are designed toweal exposures lasting for 1 year or longer.
Oral exposures (swallowing the contaminant) areswesl in milligrams per kilogram per day
[mg/kg/day] and inhalation exposures (breathingdtaminant) are measured in parts per
billion [ppb] or micrograms per cubic meter [pdm

Regional Screening Levels (RSLS)

RSLs are contaminant concentrations in soil, wateajr, below which any negative health
effects would be unlikely. RSLs are derived by ER$ing risk assessment guidance from the
Superfund program. They are risk-based concentimtlerived from standardized equations
combining exposure information assumptions with E®Acity data. RSLs take into account
both non-cancer and cancer risks. RSLs are avaitailine at:
(http://www.epa.gov/reg3hwmd/risk/human/rb-conceititira table/Generic_Tables/index.htm

EHAP uses the hierarchy shown in Figure Al (Adagtech Figure 7-2 in ATSDR’s Public
Health Assessment Guidance Manual [ATSDR, 2005¢htaose CVs for screening purposes.
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Hierarchy 1

Is one of the following available?
~ Chronic EMEG (water. soil)
= MRBL ({air)

- CREG (water, soil, air)

Salect for
comparison

NO

H_iBlarn_lw 2 L

Is one of the following available?
- Intermadiate EMEG (water, soil, air)
- RMEG (water, soil)

= LTHA (water)

= RIG (air)

Salect for

NO comparison

ql-ﬁrar[:—hy 3 ]

Is one of the following available?
= MCLMCLG (water)

Select for

NO comparison

Additional Source

Review additional sources o
identify CV's {Tabbe 7-1)
ar
Carry substance to in-depth
evaluation (Chapter &)

Figure Al. Environmental Guideline Hierarchy
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Appendix C. Dose and Health Risk Calculation for Doxin

This appendix describes the formulas, methodsaasdmptions used to calculate dioxin doses.
The doses calculated here were used to calculatesthfor people potentially exposed and to
determine whether that exposure would result megk because of dioxin from a small area near
the East Parcel beach. This is protective of huheaith because it uses the highest
concentration found at the site. People will likb/exposed to lower concentrations of these
COPCs. To calculate dioxin doses, EHAP used the G&t@entration that was reported (Ash
Creek, 2011). This approach is conservativee, (protective of nearly all populations) of health.
See Table C-1 for more details about terms indnedila and he values used for each with their
rationale. Doses were calculated as follows:

Dose from exposure to beach soil:
Chronic dose

These formulas were applied to the dioxin exposuemario, where children could be exposed
to dioxin-contaminated soil regularly over the g®iof months or years.

Total Dose = Oral Dose + Dermal Dose

CxIRXCFxXxEFxED
AT x BW

Oral Dose =

C X CF x SA x SAF x DAF x EF x ED
AT x BW

Dermal Dose =

Where :

C = Concentration of dioxin measured in soil (mg/kg

IR = Ingestion rate of soil (mg/day)

CF = Conversion factor (kg/mg)

SA = Skin surface area exposed to soil{cm

SAF = Soil Adherence factor — how much soil stittkskin per square centimeter (mgféuay)

DAF = Dermal Absorption factor — what percentagelémical in soil can actually pass through
the skin (chemical specific)

EF = Exposure Frequency (days/year)

ED = Exposure Duration (years)

AT = Averaging Time (days)

BW = Body Weight (kg)

Non-cancer vs. Cancer dose

Methods for calculating doses for use in assegsamgcancer risk and for cancer risk are
identical except the way in which averaging tim@)As calculated. See below for details:
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Non-Cancer:
AT = ED x 365 days

Where:

AT = Averaging time
ED = Exposure duration (years)

Cancer:
AT = 28470 days (78 year lifetime x 365 days/year)

The rationale for this difference in AT lies in ttheory that cancer is the result of multiple
defects/mutation in genetic material accumulatesr @n entire lifetime. Therefore, the
averaging time is representative of an entiredtedil lifetime (78 years) for agents that cause

cancer.

Table C-1. Exposure Factors for Chronic Dose Calcation for a child trespasser exposed to

lid

dioxin
Term Description Value Units Rationale
C Concentration 0.0057 mg/kg Concentration of dioxin sample
Intake rate for soil .
IR ingestion 100 mg/day ATSDR Guidance (ATSDR, 2012a)
C Conversion Factor 1 0.000001 kg/mg Converts kilograms of soil to milligrams of soil
Exposure frequency for Professional judgment. A child playing in dioxin-
EF ingestion and dermal 52 Days/year | contaminated area would access the site once pe
contact with of soil week.
. A two year, continuous exposure period for an
ED Exposure Duration 2 years adolescent (11 years and greater)
. ATSDR default for older children ages 11 through
BW Body weight 64.2 kg 20 years (ATSDR, 2012a)
Averaging time for non-
ATne cancer health effects 730 days ED x 365 days
Averaging time for cance 78 year lifetime x 365 days — lifespan of 78 years
AT. health effects 28470 days recommended by ATSDR (ATSDR, 2012b)
Exposed skin surface are Sum of surface area for hands, upper arms, and
SA P for soil contact 4200 cm lower legs of child 11 years old and greater
(ATSDR, 2012b)
Based on ATSDR 2012 Revised Exposure Dose
. Guidance; average of recommended values for sg
SAF Soil adherence factor 0.089 mg/crﬁ-day adherence to skin of arms (0.046), hands (0.171), 3
legs (0.51) (ATSDR, 2012b)
. Dermal absorption factor for 2,3,7,8-TCDD
DAF Dermal absorption factor 0.03 - (ATSDR, 2012b)

54



Appendix D. ATSDR Fact Sheets for Lead and Dioxin

(see proceeding pages)
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ATSDR LEAD

AGENCY FOR TOXIC SUBSTANCES CAS # 7439'92'1

AND DISEASE REGISTRY

Division of Toxicology and Environmental Medicine ToxFA Qs™ August 2007

This fact sheet answers the most frequently asked health questions (FAQs) about lead. For more
information, call the ATSDR Information Center at 1-800-232-4636. This fact sheet is one in a series
of summaries about hazardous substances and their health effects. It is important you understand this
information because this substance may harm you. The effects of exposure to any hazardous substance
depend on the dose, the duration, how you are exposed, personal traits and habits, and whether other
chemicals are present.

HIGHLIGHTS: Exposure to lead can happen from breathing workplace air or
dust, eating contaminated foods, or drinking contaminated water. Children can be
exposed from eating lead-based paint chips or playing in contaminated soil. Lead
can damage the nervous system, kidneys, and reproductive system. Lead has been
found in at least 1,272 of the 1,684 National Priority List sites identified by the
Environmental Protection Agency (EPA).

What is lead? [ Spending time in areas where lead-based paints have
been used and are deteriorating. Deteriorating lead paint can
contribute to lead dust.

d Working in a job where lead is used or engaging in
certain hobbies in which lead is used, such as making
stained glass.

Lead is a naturally occurring bluish-gray metal found in
small amounts in the earth’s crust. Lead can be found in all
parts of our environment. Much of it comes from human
activities including burning fossil fuels, mining, and
manufacturing.

Lead has many different uses. It is used in the production of 1 Using health-care products or folk remedies that contain
batteries, ammunition, metal products (solder and pipes), and lead.

devices to shield X-rays. Because of health concerns, lead How can lead affect my health?

from paints and ceramic products, caulking, and pipe solder ~ The effects of lead are the same whether it enters the body

has been dramatically reduced in recent years. The use of through breathing or swallowing. Lead can affect almost
lead as an additive to gasoline was banned in 1996 in the every organ and system in your body. The main target for
United States. lead toxicity is the nervous system, both in adults and

What happens to lead when it enters the children. Long-term exposure of adults can result in
environment? decreased performance in some tests that measure functions

; f th stem. It 1 S i
(1 Lead itself does not break down, but lead compounds are O, » nervp i YRl may also cause weakness in
. ; fingers, wrists, or ankles. Lead exposure also causes small
changed by sunlight, air, and water.

[d When lead is released to the air, it may travel long uizreases 1111 blo((l)d pressure, p artlgula;l:y n mldiuel;?gﬁdl arzid
ke Beies setifiug: $is fhi gromntl older people and can cause anemia. Exposure to high lea

O Once lead falls onto soil, it nsually sticks to soil levels. can severely. damage the brain and kidneys in adults
particles. or children and ultimately cause death. In pregnant women,

(1 Movement of lead from soil into groundwater will depend illghl Tarwals ol exposure to lzad mayt}clause mlscarrlage..bi-h%h-
on the type of lead compound and the characteristics of the cvel exposure 1n men can damage the organs responstbie 1ot

soil sperm production.
Ho'w might I be exposed to lead? How likely is lead to cause cancer?

. b : We h lusi f that lead i
(1 Eating food or drinking water that contains lead. Water = S N
; ; 5 humans. Kidney tumors have developed in rats and mice
pipes in some older homes may contain lead solder. Lead

that had been given large doses of some kind of lead

Gan. leauki GUL M (e Walks compounds. The Department of Health and Human Services

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service

Agency for Toxic Substances and Disease Registry
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LEAD
CAS # 7439-92-1

ToxFAQs™ Internet address is http://www.atsdr.cdc.gov/toxfaq.html

(DHHS) has determined that lead and lead compounds are
reasonably anticipated to be human carcinogens and the EPA
has determined that lead is a probable human carcinogen.
The International Agency for Research on Cancer (JARC) has
determined that inorganic lead is probably carcinogenic to
humans and that there is insufficient information to determine
whether organic lead compounds will cause cancer in
humans.

How can lead affect children?

Small children can be exposed by eating lead-based paint
chips, chewing on objects painted with lead-based paint, or
swallowing house dust or soil that contains lead.

Children are more vulnerable to lead poisoning than adults. A
child who swallows large amounts of lead may develop blood
anemia, severe stomachache, muscle weakness, and brain
damage. If a child swallows smaller amounts of lead, much
less severe effects on blood and brain function may occur.
Even at much lower levels of exposure, lead can affect a
child’s mental and physical growth.

Exposure to lead is more dangerous for young and unborn
children. Unborn children can be exposed to lead through
their mothers. Harmful effects include premature births,
smaller babies, decreased mental ability in the infant, learning
difficulties, and reduced growth in young children. These
effects are more common if the mother or baby was exposed
to high levels of lead. Some of these effects may persist
beyond childhood.

How can families reduce the risks of exposure to

lead?

1 Avoid exposure to sources of lead.

[d Do not allow children to chew or mouth surfaces that
may have been painted with lead-based paint.

(1 If you have a water lead problem, run or flush water that
has been standing overnight before drinking or cooking with
it.

1 Some types of paints and pigments that are used as
make-up or hair coloring contain lead. Keep these kinds of
products away from children

1 If your home contains lead-based paint or you live in an
area contaminated with lead, wash children’s hands and faces

often to remove lead dusts and soil, and regularly clean the
house of dust and tracked in soil.

Is there a medical test to determine whether I’ve

been exposed to lead?

A blood test is available to measure the amount of lead in
your blood and to estimate the amount of your recent
exposure to lead. Blood tests are commonly used to screen
children for lead poisoning. Lead in teeth or bones can be
measured by X-ray techniques, but these methods are not
widely available. Exposure to lead also can be evaluated by
measuring erythrocyte protoporphyrin (EP) in blood samples.
EP is a part of red blood cells known to increase when the
amount of lead in the blood is high. However, the EP level is
not sensitive enough to identify children with elevated blood
lead levels below about 25 micrograms per deciliter (pug/dL).
These tests usually require special analytical equipment that
is not available in a doctor's office. However, your doctor
can draw blood samples and send them to appropriate
laboratories for analysis.

Has the federal government made recommendations

to protect human health?

The Centers for Disease Control and Prevention (CDC)
recommends that states test children at ages 1 and 2 years.
Children should be tested at ages 3—6 years if they have
never been tested for lead, if they receive services from
public assistance programs for the poor such as Medicaid or
the Supplemental Food Program for Women, Infants, and
Children, if they live in a building or frequently visit a house
built before 1950; if they visit a home (house or apartment)
built before 1978 that has been recently remodeled; and/or if
they have a brother, sister, or playmate who has had lead
poisoning. CDC considers a blood lead level of 10 pg/dL to
be a level of concern for children.

EPA limits lead in drinking water to 15 pg per liter.
References
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quality department if you have any more questions or concerns.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-32, Atlanta, GA 30333. Phone:
1-800-232-4636, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html. ATSDR
can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
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This fact sheet answers the most frequently asked health questions (FAQs) about dibenzo-p-dioxins.
For more information, call the ATSDR Information Center at 1-800-232-4636. This fact sheet is one in
a series of summaries about hazardous substances and their health effects. It is important you
understand this information because these substances may harm you. The effects of exposure to any
hazardous substance depend on the dose, the duration, how you are exposed, personal traits and

habits, and whether other chemicals are present.

HIGHLIGHTS: Exposure to chlorinated dibenzo-p-dioxins (CDDs) (75 chemicals)
occurs mainly from eating food that contains the chemicals. One chemical in this
group, 2,3,7,8-tetrachlorodibenzo-p-dioxin or 2,3,7,8-TCDD, has been shown to be
very toxic in animal studies. It causes effects on the skin and may cause cancer in
people. This chemical has been found in at least 91 of the 1,467 National Priorities
List sites identified by the Environmental Protection Agency (EPA).

What are CDDs?

CDDs are a family of 75 chemically related compounds
commonly known as chlorinated dioxins. One of these
compounds is called 2,3,7,8-TCDD. It is one of the most
toxic of the CDDs and is the one most studied.

In the pure form, CDDs are crystals or colorless solids.
CDDs enter the environment as mixtures containing a number
of individual components. 2,3,7,8-TCDD is odorless and the
odors of the other CDDs are not known.

CDDs are not intentionally manufactured by industry except
for research purposes. They (mainly 2,3,7,8-TCDD) may
be formed during the chlorine bleaching process at pulp and
paper mills. CDDs are also formed during chlorination by
waste and drinking water treatment plants. They can occur
as contaminants in the manufacture of certain organic
chemicals. CDDs are released into the air in emissions from
municipal solid waste and industrial incinerators.

What happens to CDDs when they enter the
environment?

(1 When released into the air, some CDDs may be
transported long distances, even around the globe.

(J When released in waste waters, some CDDs are
broken down by sunlight, some evaporate to air, but
most attach to soil and settle to the bottom sediment in
water.

(4 CDD concentrations may build up in the food chain,
resulting in measurable levels in animals.

How might I be exposed to CDDs?

(1 Eating food, primarily meat, dairy products, and fish,
makes up more than 90% of the intake of CDDs for the
general population.

(1 Breathing low levels in air and drinking low levels in
water.

(1 Skin contact with certain pesticides and herbicides.

(1 Living near an uncontrolled hazardous waste site
containing CDDs or incinerators releasing CDDs.

(J Working in industries involved in producing certain
pesticides containing CDDs as impurities, working at
paper and pulp mills, or operating incinerators.

How can CDDs affect my health?

The most noted health effect in people exposed to large
amounts of 2,3,7,8-TCDD is chloracne. Chloracne is a
severe skin disease with acne-like lesions that occur
mainly on the face and upper body. Other skin effects
noted in people exposed to high doses of 2,3,7,8-TCDD
include skin rashes, discoloration, and excessive body
hair. Changes in blood and urine that may indicate liver
damage also are seen in people. Exposure to high
concentrations of CDDs may induce longterm alterations
in glucose metabolism and subtle changes in hormonal
levels.

In certain animal species, 2,3,7,8-TCDD is especially
harmful and can cause death after a single exposure.
Exposure to lower levels can cause a variety of effects in

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, Public Health Service
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animals, such as weight loss, liver damage, and disruption
of the endocrine system. In many species of animals,
2,3,7,8-TCDD weakens the immune system and causes a
decrease in the system's ability to fight bacteria and
viruses. In other animal studies, exposure to
2,3,7,8-TCDD has caused reproductive damage and birth
defects. Some animal species exposed to CDDs during
pregnancy had miscarriages and the offspring of animals
exposed to 2,3,7,8-TCDD during pregnancy often had
severe birth defects including skeletal deformities, kidney
defects, and weakened immune responses.

How likely are CDDs to cause cancer?

Several studies suggest that exposure to 2,3,7,8-TCDD
increases the risk of several types of cancer in people.
Animal studies have also shown an increased risk of
cancer from exposure to 2,3,7,8-TCDD.

The World Health Organization (WHO) has determined
that 2,3,7,8-TCDD is a human carcinogen.

The Department of Health and Human Services (DHHS)
has determined that 2,3,7,8-TCDD may reasonably be
anticipated to cause cancer.

How can CDDs affect children?

Very few studies have looked at the effects of CDDs on
children. Chloracne has been seen in children exposed to
high levels of CDDs. We don't know if CDDs affect the
ability of people to have children or if it causes birth
defects, but given the effects observed in animal studies,
this cannot be ruled out.

How can families reduce the risk of exposure to
CDDs?

(1 Children should avoid playing in soils near uncontrolled
hazardous waste sites.

[ Discourage children from eating dirt or putting toys or
other objects in their mouths.

(4 Everyone should wash hands frequently if playing or
working near uncontrolled hazardous waste sites.

(4 For new mothers and young children, restrict eating
foods from the proximity of uncontrolled sites with
known CDDs.

(4 Children and adults should eat a balanced diet
preferably containing low to moderate amounts of animal
fats including meat and dairy products, and fish that
contain lower amounts of CDDs and eat larger amounts
of fruits, vegetables, and grains.

Is there a medical test to determine whether I’ve
been exposed to CDDs?

Tests are available to measure CDD levels in body fat,
blood, and breast milk, but these tests are not routinely
available. Most people have low levels of CDDs in their
body fat and blood, and levels considerably above these
levels indicate past exposure to above-normal levels of
2,3,7,8-TCDD. Although CDDs stay in body fat for a
long time, tests cannot be used to determine when
exposure occurred.

Has the federal government made recommendations
to protect human health?

The EPA has set a limit of 0.00003 micrograms of
2,3,7,8-TCDD per liter of drinking water (0.00003 pg/L).
Discharges, spills, or accidental releases of 1 pound or
more of 2,3,7,8-TCDD must be reported to EPA. The
Food and Drug Administration (FDA) recommends
against eating fish and shellfish with levels of
2,3,7,8-TCDD greater than 50 parts per trillion (50 ppt).
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quality department if you have any more questions or concerns.

Where can I get more information? For more information, contact the Agency for Toxic Substances and Disease
Registry, Division of Toxicology and Environmental Medicine, 1600 Clifton Road NE, Mailstop F-62, Atlanta, GA 30333. Phone:
1-800-232-4636, FAX: 770-488-4178. ToxFAQs Internet address via WWW is http://www.atsdr.cdc.gov/toxfaq.html. ATSDR
can tell you where to find occupational and environmental health clinics. Their specialists can recognize, evaluate, and treat
illnesses resulting from exposure to hazardous substances. You can also contact your community or state health or environmental
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Appendix E. Glossary

This glossary defines words used by EHAP in comeation with the public. It is not a
complete dictionary of environmental health terthgou have questions or comments, call
EHAP'’s toll-free number, 1-877-290-6767.

Absorption
Adverse Health

Effects

ATSDR

Blood Lead Level

Cancer

Cancer Risk

CERCLA

Chronic Exposure

Comparison Value

Concentration

Dermal Contact
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How a chemical enters a person’s blood after tleenital has been swallowed,
has come into contact with the skin, or has beenthed in.

A change in body function or cell structure thaghtilead to disease or health
problems.

TheAgency forToxic Substances anDiseaseRegistry. ATSDR is a federal
health agency in Atlanta, Georgia that deals withandous substance and waste
site issues. ATSDR gives people information alhaumful chemicals in their
environment and tells people how to protect thewesefrom coming into contact
with chemicals.

A measure of lead in the body. It is measured icrograms of lead per deciliter
of blood g/dL).

A group of diseases which occur when cells in théythecome abnormal and
grow, or multiply out of control.

The probability that cancer will occur over the smuof a person’s lifetime.

Comprehensive Environmental Response, Compensatiain.iability Act. It is
also known asuperfund. This act concerns releases of hazardous substtmce
the environment, and the cleanup of these substarakhazardous waste sites.

A contact with a substance or chemical that happgasa long period of time.
EHAP considers exposures of more than one yeag thionic

Concentrations of substances in air, water, fond,swil that are unlikely, upon
exposure, to cause adverse health effects. Coropar&ues are used by health
assessors to select which substances and envirteimeedia (air, water, food
and soil) need additional evaluation while heatihaerns or effects are
investigated.

How much or the amount of a substance presentértain amount of soil, water,
air, or food.

A chemical getting onto your skin.



Dose

Duration

Environmental
Contaminant

US Environmental
Protection Agency
(EPA)

Exposure

Exposure Point
Concentration
(EPC)

Exposure

Assessment

Exposure Pathway

Frequency

Ingestion

Hazard Index
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The amount of a substance to which a person maxpesed, usually on a daily
basis. Dose is often explained as “amount of snbs{a) per body weight per

day”.
The amount of time (days, months, years) that agoeis exposed to a chemical.

A substance (chemical) that gets into a systens@me@nimal, or the
environment) in amounts higher than Beckground Level, or what would be
expected.

The federal agency that develops and enforces@magntal laws to protect the
environment and the public’s health.

Coming into contact with a chemical substance.

An estimate of the concentration of a chemical mealium at an exposure point.

The process of finding the ways people come inaimwith chemicals, how
often and how long they come in contact with chesicand the amounts of
chemicals with which they come in contact.

A description of the way that a chemical moves fitsrsource (where it began)
to where and how people can come into contact (eitlyet exposed to) the
chemical.

ATSDR defines an exposure pathway as having 5:parts
1. Source of Contamination,

2. Environmental Media and Transport Mechanism,

3. Point of Exposure,

4. Route of Exposure, and

5. Receptor Population.

When all 5 parts of an exposure pathway are pregesicalled a&Completed
Exposure Pathway

How often a person is exposed to a chemical owe;tfor example, every day,
once a week, or twice a month.

Swallowing something, as in eating or drinkingsla way a chemical can enter
your body.

A summation of the hazard quotients for all chemsiéawhich an individual is
exposed.



Hazard Quotient

Health
Consultation (HC)

Health Guideline

kg

Lowest Observed
Adverse Effect
Level (LOAEL)

mg

Minimal Risk Level
(MRL)

National Priorities
List (NPL)

Non-cancer Risk

Point of Exposure

Potentially
Responsible Party
(PRP)
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A comparison of an estimated chemical intake (dust) a reference dose level
below which adverse health effects are unlikely.

A review of available information or collection néw data to respond to a
specific health question or request for informatdaout a potential environmental
hazard. Health consultations are focused on afspegposure issue.

A daily dose of a chemical, below which scienttasider it unlikely to harm
people’s health.

Kilogram or 1000 grams. Usually used here as fdatteodose unit mg/kg/day
meaning mg (contaminant)/kg (body weight)/day.

The lowest concentration or amount of a substaoged by experiment or
observation that causes an adverse health effect arganism.

Milligram or 1 thousandth of 1 gram. Usually usextéhas in a concentration of
contaminant in soil mg contaminant/kg soil or athie dose unit mg/kg/day
meaning mg (contaminant)/kg (body weight)/day.

Minimal Risk Level. An estimate of daily human exposure — byex$ied route
and length of time -- to a dose of chemical thdikedy to be without a
measurable risk of adverse, noncancerous effeat$1RL should not be used to
predict adverse health effects.

TheNationalPriorities List (which is part oSuperfund). A list kept by the U.S.
Environmental Protection Agency (EPA) of the masiaus uncontrolled or
abandoned hazardous waste sites in the countryNFAnsite needs to be cleaned
up or is being looked at to see if people can pwead to chemicals from the site.

The probability that any adverse health effect thabt cancer will occur as the
result of a person’s exposure to a substance.

The place where someone can come into contactandtntaminated
environmental medium (air, water, food or soil)n&oexamples include: the area
of a playground that has contaminated dirt, a cuimtated spring used for
drinking water, or the backyard area where someaigat breathe contaminated
air.

A possible polluter who may eventually be held lgalnder CERCLA for the
contamination or misuse of a particular propertyesource.



Source of
Contamination

Toxic
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The place where a chemical comes from, such asdfillapond, creek,
incinerator, tank, or drum. Contaminant sourdhésfirst part of an Exposure
Pathway.

Harmful. Any substance or chemical can be toxia e¢rtain dose (amount). The
dose is what determines the potential harm of anated and whether it would
cause someone to get sick.



