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Foreword

This report was supported by funds from a coopezagreement with the Agency for Toxic
Substances and Disease Registry (ATSDR), U.S. Drepat of Health and Human Services.
This has not been reviewed and cleared by ATSDR.

The Environmental Health Assessment Program (EHp&}, of the Oregon Health Authority,
partners with communities affected by hazardougevasOregon. EHAP works to assess and
prevent human exposure to contamination at sgésdion the National Priorities List (also
known as Superfund sites) and other hazardous wastethat impact communities.

Individuals, organizations, or governmental agehomay request EHAP’s assistance to assess
and communicate the health risks of hazardous vestst®ein Oregon. EHAP works with many
partners, including the Environmental ProtectioreAgy (EPA), Oregon Department of
Environmental Quality (DEQ), ATSDR, local healthpdetments, and most importantly, the
affected communities to assess and prevent exptshazardous chemicals.
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Summary

Introduction

At Willamette Cove, EHAP’s purpose is to serve plablic 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 at the Willamette Cove site on a regular$asuld harm the
health of children and adults who use this areab(iiays per year for
children and 182 days per year for adultS)ue to the levels found,
EHAP considers the East Parcel beach an area € ingalth concern.

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

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

Next Steps EHAP recommends that people not go on the site.ddew if they do,

make sure to:
* Avoid direct contact with soil on the East Paroehth.
* Wear shoes and avoid sitting in the soil.
* Remove shoes before entering the home to avoilit@gsoil
into living areas.

EHAP will:

* Evaluate future data, as they become availablde&m 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 tlogigpare coming
Decision into contact with dioxin-contaminated soil on aukey basis.
Next Steps  EHAP will:

» Further characterize dioxin contamination in th&anog 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 Pargeach where metal
debris is sticking out of the ground, or going itibe water along the
East Parcel where numerous underwater hazards sesgnt could
result in physical injuryThis is a physical safety hazard.

Basis for
Decision

There are structures near the East Parcel beacarthald and
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 witbdarwater hazards.



Next Steps EHAP recommends that people who use the site:
» 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 ConsutigttC) regarding Willamette Cove in
Portland, Oregon, at the request of the Oregon epat of Environmental Quality (DEQ).
This HC addresses the potential public health ingpatcexposure to the contaminants of lead,
dioxin, and physical hazards on the East ParcaltbatWillamette 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 boundariests Portland Harbor Superfund site.

The Willamette Cove property consists of 27 ackégure 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 SdrggBNSF) 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, a federal Superfund
facility. The Cathedral Park neighborhood of Paordlas on the other side of the rail line; some
residences are less than 500 feet from the site.

The site is elongated, from east to west, along/iiamette 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 tredupland 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.BHdst Parcel beach is where the actual
“cove” is found (Figures 2 and 3) and is the footithis Health Consultation. This beach is
relatively far from where site personnel or poliaa enter the site, and is a popular place for
people to congregate. This area contains abanduhegs and industrial demolition debris.

The upland area of the site is heavily vegetatetnaany trails traverse the upland area (Figure
4). Although signs are posted to discourage trespgsind the trails are blocked to vehicle
access, many people use the trails in the uplagal dhe East Parcel and Central Parcel beaches
can be accessed by these trails.

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

Site History

Since the 1930s, there has been significant indlsictivity at the Willamette Cove site,
including several industrial operations. The sisswsed as a lumber and plywood mill, a
cooperage (barrel making) plant, and a shipbuilding ship maintenance dry dock facility
owned and operated by the Port of Portland. Sontieesk industrial activities continued until

the 1960s (DEQ, 2012). Because most of these aesipre-dated most environmental reporting
requirements, the specific manner and time of chalhneleases on the site are not known. Since
there was a legacy of ship construction, EHAP bebehat chemical releases occurred in water
near the shore, and on the shore itself. In adgitMmod-preserving chemicals from the adjacent
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McCormick & Baxter site have migrated in sedimemd groundwater into the south end of the
site (DEQ, 2012). In the 1960s and 1970s, industdavity on the site was discontinued. By the
early 1980s, the remaining buildings on the siteewekemolished (Ash Creek, 2007). Since then,
the land on the site has re-vegetated. Vegetadigniie 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 resddrom the upland area. In 2004, test pits
were dug in the East Parcel beach area and petgleaducts were discovered in these pits.
When the shoreline along the neighboring McCorm8idRaxter site was capped, part of the
shoreline of the East Parcel beach was also cappa@vent further migration of McCormick

and Baxter contamination to the Willamette Covechea and the Willamette River. This cap
prevents people from coming into contact with wguodserving contaminants.

When the Portland Harbor Public Health Assessm@ti#\s) were released in 2006 and 2011,
EHAP only had limited data about contamination alldmette Cove. New sampling data only
became available as the 2011 “Recreational Use” Ridébeing 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 sed@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 Trespassingisitad 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, BPAlIso 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 (Fiufehere were also multiple campfire
remnants on the beach, one of which was used fikimg (Figure 6). There was one boat
anchored in the cove (Figure 7), and a hand-mdtieveas parked on the beach, indicating boat-
to-shore activity (Figure 7).
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Demographics

The people potentially affected by contaminantsnfi&illamette Cove are people who trespass
onto the site. It should be noted that while tlitis 5 under the ownership of a public entity,
there is no public access allowed on this site. tildspassing” signs are posted throughout the
upland area of the site. Metro, the site ownertinely patrols this area, telling people to leave.
EHAP identified at least five different categor@people who routinely visit the site: (1)
Transient populations; (2) Groups of partying tegma and young adults; (3) People coming
ashore on boats; (4) People who are out walkinig tlegs, or biking, walking or running
through the site; and (5) people who come to fisinfthe shore. The East Parcel beach often
attracts boaters since it is protected from riverents and ship traffic. Many transient boaters
(i.e., people who use small boats as their primary harse)this as a place to anchor their
vessels (Figure 7). In spring 2011, DEQ observbda that became stranded on the beach after
the river level dropped. The owners re-floatedlibat by digging a large amount of sand away
from under the boat (Figure 8).
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Figure 1. 2007 map of the Willamette Cove site. (ko courtesy of Ash Creek Associate
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Figure 2. An overhead photo of the East Parcel sech of Willamette Cove.
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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).

Figure 5. Bicycles parked on the east parcel beadf Willamette Cove. To the left of the
bicycles are a sleeping bag and a crate with livingupplies (2011).
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Figure 6. Remnants of a fire used for cooking at th east parcel beach of Willamette Cove.
Remnants of fire pits have been observed at both EaParcel and West Parcel beaches
(2011).

Figure 7. Boats anchored near the East Parcel beadf the Willamette Cove site. A
handmade raft sits near the shore. These boats habeen 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).

Figure 9. Metal and concrete debris sticking out ofhe ground at the East Parcel beach of
the Willamette Cove site (2011).

16



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 EEé#idered in deciding whether or not
people’s health could be harmed by chemical comtants found in the East Parcel beach. This
is also the section where details about the assFggmmocess and results can be found.

All environmental sampling data used in this assest were obtained using EPA-approved
methods and technology by certified professionatstachnicians. EHAP considers these data
of adequate quality to support the conclusion$isfiteport.

The data used for this health consultation werkect@d by the Port of Portland in 2007 and
2010, as part of a source control evaluation (Astek, 2011; LWG, 2008). These samples were
collected from the surface of sandy areas on tis¢ Earcel beach, below the high water mark.
Some samples were taken from areas of heavy vegetahbm test pitsi(e., several feet deep),

or from areas covered in steep rip-rap materialAEHid not evaluate samples that were
collected from areas where people are very unlikelyo. EHAP evaluated two beach soil
samples that were collected in 2008 and 2010. AQBEequest, EHAP also evaluated one
sample from the upland area that was less tharieHd@rom the East Parcel beach. The samples
taken from the East Parcel beach used in this [ddisied in Table 1.

Table 1 — Concentrations of lead and dioxin in samps taken from the East Parcel beach.

Wharf Beach - NA® 0.0000015
LW3-GEC1 13400 0.0000000125
WC — 3 Surface Not Tested 0.0057°

a - Although several dioxin and furan congenersevearalyzed in soil, only a single value, calledcxid toxic
equivalent (TEQ), is presented in this health ctiasan. Each dioxin/furan, or dioxin-like compourig multiplied
by a Toxic Equivalency Factor (TEF) to producediexin TEQ.

b — These are the names of the samples as listed iash Creek (2011) report.

¢ — Due to quality control problems, the concendret of lead in these samples was not valid.

d — Above the EPA'’s residential soil screening lefet00 ppm.

e — Above ATSDR'’s child chronic Environmental Mediaaluation Guide (EMEG) for dioxin (0.00005 ppm).

When the maximum measured concentrations of a gisataminant were higher than the
comparison value (CV), that contaminant was idetifis 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 exposothat contaminant. Rather, it simply flags
that these contaminants for closer evaluationhénHast Parcel beach sample, the level of lead
exceeded the CV, which is EPA’s Residential Screghevel (RSL) of 400 parts per million
(ppm). The dioxin concentrations on the East Pdreath were below the CV, which is
ATSDR'’s child-chronic Environmental Health EvaluatiGuide (EMEG) of 0.00005 ppm; the
dioxin sample collected from a densely vegetated aear the beach was above the dioxin CV.
For more information about the CVs used, see Appehd
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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

(4) A route of exposure to a contaminant (breathingvitallowing it, absorbing it
through the skin)

(5) A population that comes into contact with the comteant

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 tfige elements isiotin place, then that pathway
is “eliminated.”

Completed Exposure Pathways

Table 2 describes the completed exposure pathwaybed Willamette Cove East Parcel Health
Consultation.

Table 2. Completed Exposure Pathways

Pathway Time Source Media and Point of Route of Exposed

Transport Exposure Exposure Population
Contact with| Past Historical Surface layer | Contaminated Swallowing, | People who
soil with Present industrial of sail areas in the | touching the| trespass on
elevated Future activity East Parcel | skin the site
lead levels Beach area

Potential Exposure Pathways

Table 3 describes the potential exposure pathwaythé Willamette Cove East Parcel HC.

It is not known if people access the area wherdite dioxin soil sample was taken. Although
this sample indicates dioxin levels that are highan its environmental screening value, it is
much less likely that people will come into contatth this area than they would the East Parcel
beach because the sample was taken from an areeeddwy heavy vegetation. To reach the
area, EHAP staff had to walk over steep rip-iiag, (arge pieces of rubble) and through heavy
vegetation (much of this vegetation is blackbemurghes with thorns). Vegetation also obstructs
the approach from the upland side of the site. @lexs only a small amount of exposed ground
in the spot where this sample was taken.
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In the absence of concrete evidence to the contedhAP assumed that some people have come
to this particular spot where the sample was takberefore, EHAP assessed the potential
health risks to individuals who may hypotheticallyme into contact with the soil.

Table 3. Potential Exposure Pathways
Pathway Time Source Media and Point of Route of Exposed

Transport Exposure Exposure Population
Contact with| Past Historical Surface A small, Swallowing, | People who
soil in the Present industrial layer soil contaminated| touching the| access this
area with Future activity area in the skin area
elevated upland area, (unknown if
dioxin levels less than 100 people are
feet from the actually
East Parcel here)
beach

Eliminated Exposure Pathways

Table 4 shows eliminated exposure pathways idedtiior the Willamette Cove East Parcel HC.

Table 4. Eliminated exposure pathways.
Pathway Time Source Media and  Point of
Transport Exposure

Route of
Exposure

Exposed
Population

Inhalation of | Past, Historical Dust carried| Beaches, Breathing in | People who
contaminants Present, industrial in wind to upland area, | airborne trespass on
from site Future activity places or offsite dust the site,
where properties residents of
people adjacent the properties
could inhale| site adjacent to
it the site
(the site is
heavily
vegetated
and dust is
unlikely)

Most of the dust that is visible in a dust stormyben a vehicle drives down a dirt road,
consists of particles that are too large to go dasp into the lungs. These larger particles are
trapped in mucus that lines the respiratory tractae carried back up to the throat where they
are swallowed. Therefore, in most cases, the dbaeontaminant from incidental swallowing
of soil is much greater than the dose from inhaiingto the lungs.

It is also unlikely that the site will remain drgaugh for a sufficient amount of dust to enter the
air and migrate off site. Portland receives ramawerage, 154 days per year. In addition to rain,
the entire East Parcel beach is less than 100rteatthe shore of the Willamette River, which
keeps much of the soil saturated.
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In addition, the Willamette Cove East Parcel bdadurrounded by the upland area; it is heavily
vegetated with mature, tall trees and extremelgdamound vegetation. It is unlikely that any
dust blown from the East Parcel beach can pendtraiagh this area to residences. Finally, the
nearest residences in the Cathedral Park neighbdréu@ located above a heavily vegetated
bluff adjacent the northern boundary of the sitee 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.

Public Health Implications

To accurately assess whether or not environmeatdaaminants could harm the health of people
who are exposed to them, it is necessary to deterhmow much of each contaminant could be
getting into people’s bodies. For this assessnigfifP calculated doses for each of the COPCs
based on the specific exposure scenarios. Thessesgscenarios were developed using
information and assumptions about the age of tteinuals accessing the site and type of
activities known to occur there.

Dioxin Exposure

As previously explained in the pathways analysiposure to dioxin is potential exposure
pathway The area where dioxin was measured at high les@lst on 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 dibxin-contaminated soil.

Although several dioxin and furan congeners weadyaied in the soil sample, only a single
value, called a dioxin toxic equivalent (TEQ), regented in this HC. Each dioxin/furan, or
dioxin-like compound, is multiplied by a Toxic Egqalency Factor (TEF) to produce the dioxin
TEQ. EHAP uses a process similar to EPA’s humaittlheak assessment process to calculate
the doses people might get from contact with di@tia site.

The sample from the upland area next to the EasePlaeach was the only dioxin sample that
was higher than the comparison value.

Dose Calculation

Dose calculation requires EHAP to make assumptasit the frequency and intensity with
which people contact dioxin. Wherever possible-sfecific 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 B
for details about the methods and assumptions tasealculate doses of dioxin.

Children can potentially contact dioxin in soildtllamette Cove through two routes. For
example, a child playing in contaminated soil casgallow dioxin in the soil particles and
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absorb dioxin from the soil particles on their skihe most protective way to calculate a total
dose is to add the calculated dioxin doses fromlswang and skin contact together.

For the dioxin exposure analysis, EHAP used oneast® of a person playing directly in this
area. Since there are not enough samples to s@tistalculate an overall concentration, EHAP
used the sample with the maximum concentratiorO¥.@opm) 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 scenario also
takes into consideration skin exposure; EHAP assluimat the hands, upper arms, and lower
legs of an adolescent would be exposed to thevdoik they are playing here. Appendix B
details the methods and assumptions used to cidhlkadoses and risk.

There is uncertainty about whether people actuedlypass into the area where high dioxin levels
were found. It is less attractive than the beaclirad the cove, and people must cross obstacles
to reach this area. Because of this reason, arsaxpgcenario was chosen that reflects this.
There is no specific risk assessment guidancedspassers. Because not all sites provide the
same opportunities and access for trespassergarszemust be developed on a site-specific
basis (EPA, 1991). Trespassing scenarios requgtpoefessional judgment based on the
individual characteristics of each site.

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, call Muai 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 amnotutime. 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 (0.00000QD0mg/kg/day.

EHAP divided calculated doses by the MRL, alsoechll “health guideline” (see equation
below). The resulting number, for each pathwaygaited the hazard quotient (HQ). By adding
together all the HQs for each pathway, the Hazadeéx (HI) is identified. If the HI or the HQ in
any given scenario is greater than 1, it is anciaiton that the estimated dose is above the safe
dose, and there could be concern for potentiakiheffiects (EPA, 1989). An elevated HI only
tells us there ipotentialfor adverse health effects, and that further eatedn should be
considered. A HQ or HI below 1 indicates that teeneated dose is below the safe dose and
non-cancer effects are unlikely.

Hazard Quotient = Calculated Dose + Health Guidelie (MRL)

The HQs for swallowing and having skin contact vadil that contains dioxin were included in
calculating the HI.
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EHAP assumed that an adolescent child (age 11 geareater) 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 is 1E-09 (0.000000009) mg/ag/d he HI for non-cancer effects is 1,
approximately the same value as the thresholchfoeased 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 frentEach Parcel beach. Because of the
location, EHAP believes that this exposure scenanry conservative,e., it overestimates
actual exposures, if they are actually occurringcd&ise the Hl does not exceed 1, EHAP does
not believe that people accessing this site woxteence adverse health effects. Due to the
small number of samples, however, the extent ofidioontamination is not fully known.

An acute exposure, or an exposure of 14 days sy\esuld result in an even lower HI at this
concentration. Therefore, EHAP concludes that tbrid concentration from this one soil
sample is not expected to cause any non-canceahth@ablems 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 thatilom of exposure) by the cancer slope factor
(CSF) (see equation below). EHAP used EPA'’s omateaslope factor of 1.5 x 1¢15,000) 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 every day over their entireiifet EHAP considers 1 additional case of
cancer out of 10,000 (1xTPpeople exposed every day for an entire lifetimbe low risk. A
cancer risk of 1 cancer case out of every 100,@@ple (1x10) would be a very low risk. A
cancer risk out of 1 additional case out of 1,000,(Lx10°% would be a negligible risk.

For cancer effects, the lifetime cancer risk fooéder child was 9x18, or approximately 9
additional cases of cancer out of 100,000 peogies does not exceed EHAP’s threshold of one
additional case of cancer out of 10,000 people @fxland is considered to be a low level of
additional cancer risk.

Lead Exposure

The method of evaluating risks from exposure td l@gi#fers from methods used in evaluating
other chemicals, where exposure doses are caldudatk compared to health-based guidelines.
Because people are exposed to lead from a variemgvironmental sources, modeling is
typically used to predict the blood lead concerdrafrom exposure to lead contamination at a
site and exposures from other environmental soulé@sng children (0-7 years) and the
developing fetus are the most sensitive receptpuladion to the toxic effects of lead. Blood
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lead levels as low asyg/dL are associated with decreased intelligencerapdired
neurobehavioral development in growing children (C991), 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.

EHAP uses qug/dL as the threshold blood lead level for advéesalth effects in children. This
means that when exposure to lead will result indlead concentrations higher thapdidL,
action should be taken to eliminate exposure. Téet€l for Disease Control’'s (CDC) reference
value for blood lead levels in children isu§/dL. For adults, it is 2hg/dL. EHAP evaluated

lead exposures at Willamette Cove using the recamdet EPA’s and ATSDR'’s prediction
modeling of blood lead concentrations in adults mnchildren.

Lead was the primary contaminant of concern in bead at Willamette Cove’s East Parcel
beach. The lead sample that EHAP evaluated irhdadth consultation was measured at 13,400
ppm. Since the maximum concentration of lead irchesmil exceeds the comparison value (CV)
of 400 ppm by many times, EHAP looked at the pubéalth implications of contact with lead
contaminated soil on the East Parcel beach.
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Adults

The Adult Lead Model (ALM) is used to predict blole@d levels in adults. For adults, EHAP
used the following exposure assumptions to estimske to adults using the East Parcel beach:

* A soil ingestion rate of 100 mg/day was used. Scumking, eating, and digging in the
soil has been observed here, EHAP used the redsanalkimum exposure (RME) of
100 mg/day for adult soil ingestion.

* Due to the small number of samples, EHAP used tiamum detected value, 13,400
ppm, as the Exposure Point Concentration (EPC).

* An exposure frequency of 182 days, or six monthsypar. This is a professional
judgment that assumes a transient person sperfdfiéialtime on the East Parcel beach.
This exposure frequency is based on the large anof@attivity observed at the site, the
degree of accessibility, and the fact that the arel#ficult to monitor. This exposure
frequency is meant to be conservative, or proteaivhuman health.

For activities involving these exposure factors HrelEPC of lead in beach soil, the total
estimated blood lead for an adult is 33.6 pg/dlisThabove EHAP’s blood lead reference
value of 5pg/dL, and is also above the 25 pg/deresfce value for adults established by the
Centers for Disease Control and Prevention (CDQ)elMusing these same concentrations and
exposure assumptions for pregnant women, the pildlpdbat fetal blood lead would exceed the
target blood level of 10ug/dL is 93.2%. This reshiows that exposure to lead could harm the
fetuses of pregnant women. Full information regagdhe application of the Adult Lead Model
can be found in Appendix C.

Teenage Children

Adolescent children are another group that accdbsesite. Since young adults have developing
bodies, they are more vulnerable and more sensdilead poisoning than adults (see Appendix
D for a child-specific public health statement afdead). Therefore, a different lead exposure
model was used. EHAP used a model developed by &RT@O'SDR, 2007). This equation uses
values from selected lead exposure studies, whmbiges a cumulative exposure estimate
expressed as total blood lead. For adolescentrehilEHAP made several assumptions. First,
the children here are teenagers and young addieseTis no evidence that young children and
toddlers are playing on the East Parcel beach.

This model also used the maximum reported condsmraf lead, 13,400 ppm. EHAP also
assumed that a teenage trespasser visited thisfatteasite three days per week (156 days per
year) for four hours per day. This exposure assiom@tssumes a teenager may come to the site
four days per week in the summer and fall, anddeys per week in the winter and spring — this
number was based on exposure frequencies used Rottland Harbor Public Health
Assessment (ATSDR, 2011). This exposure frequenajsb meant to be conservative, or
protective, of human health. An extended presemtaif the model used to evaluate lead risks in
older children is contained in Appendix E.

The maximum blood lead level predicted by ATSDR&d®l was 17.5 pg/dL, which is above
EHAP’s threshold level of 5 pg/dL. This level isalabove CDC'’s blood lead reference value of
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5 ng/dL. This indicates that incidental swallowwfgcontaminated beach soil at the East Parcel
beach of Willamette Cove would likely result in adse health effects in teenagers and young
adults who regularly trespass onto the East Paezath.
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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@uavision of State Lands. These hazards
were most obvious during the August 2011 site weliten water levels are seasonally at their
lowest. Evident features at the East Parcel beathde several jagged metal pieces sticking out
of the sand, and broken treated pilings stickingadihe sediment. On the north side of the East
Parcel beach, there is a large scaffold-type siragnade of metal beams and concrete; this
structure is covered with graffiti. There is noication of how old or sturdy the structure is. The
jagged pieces of metal present a risk to peopl&ingln the beach. The pilings present a risk to
waders, swimmers, and boaters at the site. Itkeann what else lies under the sand at the
beach and under the sediment in the water. Théosaialy could collapse, or someone could fall
from the top of it. The entire East Parcel beachld/de extremely dangerous for any water-
based activity, especially at night and during higiter when the hazards may not be visible.

Uncertainty

In any public health assessment there are unceemiisome 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; howeseach individual is unique and individuals
vary in their sensitivity to toxic chemicals. Tonse 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 usedlfse reconstruction, and the amount of soil
people come into contact with. With lead, it wasgble that a certain spot of soil would have a
higher concentration than those measured. Dueetsrttall number of samples, it was not
possible to statistically calculate an upper cariice limit of the mean. Therefore, EHAP used
the maximum reported value. This is intended tagmtchuman health by leaning towards
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 activikésAP used the averages from these types of
studies assuming that they would be representeafittee 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.
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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.

e Children are shorter, resulting in a greater liketid 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 sugt@imanent 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 anmh@aton-food items like toys and
soil.

Because children depend on adults for risk idematifon 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 iclien from potentially dangerous exposures to
lead.

Conclusions
EHAP reachedhreeimportant conclusions in this Health Consultation.

1) Incidentally swallowing lead-containing beachl st the East Parcel beach at the Willamette
Cove site on a regular basis could harm the healtbhildren and adults who use this area (156
days per year for children and 182 days per yeamftults).Due to the levels found, EHAP
considers the East Parcel beach an area of pudithhconcern. High levels of lead measured in
the soil could cause decreased intelligence andinegh neurobehavioral development in
children and fetuses. There is no “safe” leveldimod 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 thesEBRarcel Beach of the Willamette CoVéis
is because EHAP does not have evidence that paoplsoming into contact with dioxin-
contaminated soil on a regular basis.

3) Trespassing on the upland area near the East@&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 undesmadzards are present could result in
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physical injury.This is a physical safety hazard. The scaffololdsand not maintained. People
could be cut by or trip over pieces of metal stickout 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 inforomagbout the Willamette Cove East Parcel
beach site, EHAP has developed recommendationsftfatowed, 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 people:
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Avoid the entire Willamette Cove site. If peopleooke to go into this area, take care to
avoid direct contact with the sandy soil on thetBPascel beach. People should wear
shoes and avoid sitting in the soil. People orbech should not have cooking fires or
engage in other activities where hands and skircoare into contact with the sandy soil.
Walking through this area remove shoes before iagténeir home to avoid tracking soil
into living areas. For those walking dogs througis airea, wash the dog’s feet and legs
thoroughly before allowing into the home.

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

Do not play on or go near areas where there arsigddyhazards on or near the East
Parcel Beach. This includes the old scaffoldingnglthe shoreline, in-water hazards that
are submerged or protruding from the water, andhsgéicking out of the ground on and
around the beach.

Who catch fish along the shores of the Willamete&site heed the Portland Harbor
fish advisory, which states:

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

o 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/ekt) 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 potignglonsible parties:

» Take additional surface soil samples in the EastdPheach area, so that lead
contamination can be further characterized and deatexd at a future date. EPA should
take into consideration the lead contaminatiorhenEast Parcel beach as they move
forward with the Portland Harbor cleanup.

* Federal and state environmental agencies showdtpre the Willamette Cove site
sampling and clean-up because the site is easiBsaed and heavily used by the public.

» Further characterize dioxin in surface soils indhea adjacent to the East Parcel beach,
as well as in other areas of the Willamette Cotes $d 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 geeb from the upland area and to
boaters approaching the beach from the water.

» 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 hazamdbe 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 agenaidhe 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 aadgnmt 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:

* Metro, the owner of the upland area, regularly Ekg¢o make sure trespassers are not on
the upland area of the site. This reduces acceabe thast Cove beach area by
discouraging people who walk through the uplane éoehe beach.

* Metro has posted “no trespassing” signs in thengkxea. In the summer of 2012, Metro
placed temporary plastic signs at the East Paezaatty and is planning permanent signs
that explain chemical hazards.

* EHAP provided Metro with multiple-language signattkexplain the Portland Harbor fish
advisory. These signs were posted near the shatteedVillamette Cove site.

* DEQ and potential responsible parties are workaggther to further characterize
contamination on the East Parcel beach and upleas af Willamette Cove.

* EHAP toured the site in November 2010, August 2@ht, July 2012. EHAP has been in
contact with DEQ and potential responsible pattietmlk about public health issues on
the site.

Public Health Actions that will be implemented hetfuture:
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EHAP will work with Metro and nearby residentialigiegborhoods to identify effective
ways to reduce the number of people accessingtthe s
EHAP will coordinate with DEQ and potential respitahes parties to identify future
public health concerns on the Willamette Cove sitguding:
o Evaluating additional data for lead contaminatiorttee East Parcel beach, and
dioxin contamination near the beach, when it besawailable.
o Evaluating contamination data for other chemicalshe East Parcel beach.
o Evaluating potential public health issues in theaog area of the Willamette
Cove site.
o Evaluating potential public health issues in thest\Rarcel beach area of the
Willamette Cove site.
EHAP will work with partner agencies to make surattphysical hazards on the site are
removed or rendered inaccessible.
EHAP will conduct a community needs assessmeriteoWWillamette Cove site.
EHAP will present the results of this documentriterested parties.



Report Preparation

This Health Consultation for the Willamette Covie svas prepared by the Oregon Health
Authority (OHA) under a cooperative agreement \tiita federal Agency for Toxic Substances
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and procedures existing at the date of publication.
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Appendix A. Comparison Values and Contaminant Scre@ng

This appendix defines the various comparison valG&s) that were used in this Health
Consultation and describes the hierarchy by whiely ivere chosen. This process is also
explained in Chapter 7 of ATSDR’s Public Health dssment Guidance Manual [ATSDR,
2005]. Appendix A also explains the contaminanésning 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-cancerolth ledect. 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 mhuav,often, and for how long someone may
be in contact with the contaminated media. EMEGse 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. AMR.s are designed to evaluate
exposures lasting 14 days or less. Intermediate 34k designed to evaluate exposures lasting
from 15-364 days. Chronic MRLs are designed towetal 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 (breathingdbmaminant) 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 ERging risk assessment guidance from the
Superfund program. They are risk-based concentratierived from standardized equations
combining exposure information assumptions with E®Acity data. RSLs take into account
both non-cancer and cancer risks. RSLs are avaitadline at:
(http://www.epa.gov/reg3hwmd/risk/human/rb-concelidra table/Generic_Tables/index.h)tm

EHAP uses the hierarchy shown in Figure Al (Adajtech Figure 7-2 in ATSDR’s Public
Health Assessment Guidance Manual [ATSDR, 2005¢htwose 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

36



Appendix B. 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 conservatisee, (protective of nearly all populations) of health.
See Table B-1 for more details about terms in thenéila 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 =E

Where:

D x 365 days

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 an entire lifetime. Therefore, the
averaging time is representative of an entiredtedil lifetime (78 years) for agents that cause

cancer.

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

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)
. ATSDR Guidance for TCDD and other
SAF Soil adherence factor 0.2 mg/crﬁ-day dioxins(ATSDR, 2012b)
. Dermal absorption factor for 2,3,7,8-TCDD
DAF Dermal absorption factor 0.03 - (ATSDR, 2012b)
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Appendix C. Dose and Health Risk Calculation for Lad in Adult Trespassers

The Adult Lead Model (ALM) is designed to estimatilt blood lead concentrations and
determines the probability that fetal blood leadaantration will be greater than the target blood
lead value of 5 pg/dL. Table C1 shows the resilte@ALM using the default input parameters
and a soil lead concentration of 13,400 ppm. Ftviéies involving the Reasonable Maximum
Exposure (RME) to East Parcel beach soil (100 mygéadd ingestion rate) and a soll
concentration of 13,400 ppm, the predicted bload lef an adult trespasser on the site is 33.6
png/dL, and the probability that fetal blood leadl wkceed target blood lead level of 10 ug/dL is
93.2%, based on the exposure frequency of 182 ykgys/This predicted adult level is above
CDC'’s reference value for adults of 25 pgahd EHAP’s threshold of 5 pug/dL. There is no safe
level of blood lead. EHAP considers lead in East&ldeach soil to be at levels of concern to
adult trespassers on this area of the WillametteeCo

All input parameters for the ALM are further deber in Table C-1. It is important to note that
the adult lead model relies on many input paramsdteestimate blood lead levels. EPA
developed default values for all parameters tonatlee model to be used without performing
costly and time-consuming site specific studieseta of these parameters can be measured
more accurately on a site-specific basis. In treeabe of site-specific data, this evaluation uses
default values. These default values could leadrtbéel to over-predict or under-predict actual
blood lead levels.
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Table C-1. Input perimeters for the ALM results for adults on the Willamette Cove East
Parcel beach.

Variable Description of Variable Units Value
PbS Soil lead concentration ppm 13,400
Retetamateral Fetal/Maternal PbB ratio -- 0.9
BKSF Biokinetic Slope Factor pg/dL per pg/day 0.4
GSD Geometric Standard Deviation -- 2.1
PbB, Baseline PbB po/dL 15
IR, ;z(l)g;gdeusstg)n Rate (including soil-derived giday 0.10
Ws Weighting factor; fraction of IRp -- --

Ksp Mass fraction of soil in dust -- --
AFso Qttl)sstc))rption fraction (same for soil and 3 012
EFso Ezgsatc))sure frequency (same for soil and days/yr 182
ATsp Averaging time (same for soil and dust) days/yr 365
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Appendix D. How can lead affect children?

A public health statement from the Agency for ToxicSubstances and Disease Registry’s
Toxicological Profile for Lead (ATSDR, 2007).

HOW CAN LEAD AFFECT CHILDREN?

This section discusses potential health effecksimans from exposures during the period from
conception to maturity at 18 years of age. Studs&sed out by the Centers for Disease Control and
Prevention (CDC) show that the levels of lead sltlbood of U.S. children have been getting lower
and lower. This result is because lead is banred fasoline, residential paint, and solder used for
food cans and water pipes.

Children are more vulnerable to lead poisoning thdumts. Children are exposed to lead all through
their lives. They can be exposed to lead in the lvdrtheir mothers have lead in their bodies.

Babies can swallow lead when they breast feedaother foods, and drink water that contains lead.
Babies and children can swallow and breathe leditindust, or sand while they play on the floor o
ground. These activities make it easier for childi@be exposed to lead than adults. The dirt et du
on their hands, toys, and other items may havepeattles in it. In some cases, children swallow
nonfood items such as paint chips; these may comtly large amounts of lead, particularly in and
around older houses that were painted with leadébpaint. The paint in these houses often chips off
and mixes with dust and dirt. Some old paint corstais much as 50% lead. Also, compared with
adults, a bigger proportion of the amount of leadlkowed will enter the blood in children.

Children are also more sensitive to the healthceffef lead than adults. No safe blood lead lavel i
children has been determined. Lead affects chilair@ifferent ways depending on how much lead a
child swallows. A child who swallows large amouotdead may develop anemia, kidney damage,
colic (severe “stomach ache”), muscle weaknesspaaid damage, which can ultimately lead to
death. In some cases, the amount of lead in a'shitdtly can be lowered by giving the child certain
drugs that help eliminate lead from the body. ¢hdd swallows smaller amounts of lead, such as
dust containing lead from paint, much less sevatestill harmful effects on blood, development,
and behavior may occur. In this case, recovenkédyl once the child is removed from the source of
lead exposure, but there is no guarantee thatiifeewill be completely free of the long-term
consequences of lead exposure. At still lower eélexposure, lead can affect a child’s mental and
physical growth. Fetuses exposed to lead in thelwydmcause of high levels of lead in their
mothers, may be born prematurely and have lowén bieights. Exposure in the womb, in infancy,
or in early childhood also may slow mental develeptrand cause lower intelligence later in
childhood. There is evidence that these effects peagist beyond childhood. Children with high
blood lead levels do not have specific symptomswvéier, health workers can find out whether a
child may have been exposed to harmful levelsad ley taking a blood sample. They can also find
out how much lead is in a child’s bones by takirgpacial type of x-ray of the finger, knee, or
elbow. This type of test, however, is not routine.
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Appendix E. Dose and Health Risk Calculation for Lad in Adolescent
Children

Lead (Pb), was one of the COPCs identified for peeegposed to soil while trespassing in the
East Parcel beach of the Willamette Cove site. Beeacientists, including toxicologists,
chemists, and medical doctors, have been studyarfgrso long, there is sufficient information
to calculate blood Pb concentrations (PbB) in ngcams per deciliter (ug/dL) based on
concentrations in various media. The process desttiiere estimates the total PbB from all
sources in the environment and not only from thdamiette Cove. EHAP used site-specific
information about exposure and Pb concentratiorer@known. For non-site-specific exposure
scenarios, defaults established by EPA and approy&dl SDR were used. EHAP used 5 pg/dL
PbB as the threshold for adverse health effecaslalescents.

The basic formula used to calculate PbB at theld@wtHarbor Superfund Site is:
PbB =0sTPbygi + 6sTPbs + dp TPy + dwTPby + da0TPbao + Oa TPy + O TPh:
Where:

0 = Media specific slope factor. This term is use@stimate how Pb concentration in each
media translates into PbB in pg/dL.

T = Relative time spent in contact with each medable D1 shows the assumptions used for
this term for each medium.

Pb = Concentration of Pb in each medium.

Table E-1 shows the meanings of terms in the abmweula, the range of estimated PbB from
each media, and overall PbB for children trespasairihe Willamette Cove East Parcel beach.
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Table E-1. Blood Lead Levels for children at the Wlamette Cove East Parcel beach

PBB=8,TPDsoi + @Tgb;‘;gﬂfg DT‘;SNTPbW *80TPbro* | 1006 Factor (8)' | Blood Lead (ug/dL)
Al Al F F
Relative
. Termin | Concentration . Time : 2 .3
Media Formula (Pb) Units Spent Low High Low High
(M)
Outdoor Air | AO 0.0071* | pg/m® 0.07° 1.53 2.46 0.00076 | 0.001223
Indoor air Al 0.0021° | pg/m® 0.93’ 1.53 2.46 0.0030 | 0.004804
Food F 5% | pg/day 1| 0.014| 0.034 0.070 0.17
Water w 4% | ugiL 1° 0.03 0.16 0.12 0.64
Soil (site-
wide
maximum) | Soi 13400 | mg/kg 0.07" | 0.0011 | 0.016 1.03 15.0
Soil from 8 0.072
off-site S 70° | mg/kg 0.93"% | 0.0011 | 0.016 1.0416
Dust D 70° | mg/kg 1| 0.0021 | 0.0096 147 0.672
Total 1.4 17.5
Note:

g = micrograms; A= cubic meters; kg = kilograms; L = liter; Pb ade

The total estimated PbB (17.5ug/d&)above the 5 pg/dthreshold that EHAP uses as the
threshold for adverse health effects in adolescdihis is also above CDC'’s reference value of 5
pg/dL. Currently, there is no demonstrated safeentmation of lead in blood. Research has
shown that measured health effects can occur elsles low as 2.5 ug/dL (EPA, 2000).
According to the 2007-2008 National Health and Niotn Examination Survey (NHANES), the
average blood lead for children ages 12 to 10 yaefaage was 0.8 pg/dL. The high estimate is
over 20 times higher than this average concentraiblAP considers lead in East Parcel beach
soil to be at levels of concern to children playihgre.

1 Slope Factors for children; from: ATSDRgxicological Profile for LeadD.o.H.a.H. Services, Editor. 2007: Atlanta, GA.

2 Calculated using low slope factor

3 Calculated using high slope factor

4 Six year average (2003-2008) ambient air Pb cttresion measured at National Ambient Air Qualitgt®ns within 2 miles
of the site

5 4 hours a day for 156 days a year spent playtitigeaEast Parcel beach divided by 24 hours aala$65 days in a year (4 hrs
* 156 days / 8760 hrs = 0.07)

6 EPA recommends using 30 percent of outdoor aceatration for indoor air

7 Any time not spent playing in the East Parcethesrea (1.00-0.07 = 0.93)

8 Taken from ATSDRToxicological Profile for LeadD.o.H.a.H. Services, Editor. 2007: Atlanta, GA.

9 Assumes tap water, not site-specific surface wetdAP chose this value because the default Pberdration in tap water
was higher than the average concentration of leadriface water at the site. Using the defaulttater value is more protective
of health.

19 This is the maximum reported value from the trs@ples taken at the East Parcel beach.

11100% of the relative time spent playing in thetBRarcel beach (1.00 x 0.07 = 0.07).

12 Contact with soil from anywhere other than in-watediment from the East Parcel beach (1.00-0.0B83)
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Appendix F. 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)

a7

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 informatidaout 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.





