.4-'""-.

_'-...._..,_,..l-'r -

Do Ne Cite or Quote 4

1. INTRODUCTION

The Great Lakes Areas of Concern (AOCs) are ecologically degraded gepgraphic areas within
the Great Lakes Basin. The U.S.-Canada Great Lakes Water Quality Agreement (GLWQA),
Arnex 2 of the 1987 Protpeol, defines AOCs a5 “a geographic area that fails to meet the General
or Sp'emﬁc Objectives of the Agreement where such failure has caused, or ig likely to cause t{'"t}" X
impairment of bencficial ise or of the area's ability to support aquatic life.” Bencficial usm l‘; p
inpairments (BUTs) meags “a change in the chemical, physical, or biological integrity of thi, TP
Great Lakes” (htp//www.jjc.org/en/aetivitics/consujtations/glwqa/agreement php (:1&'5) gllul
example, restrictions on fish and wildlife consumption, restrictions on witer'| ’.
consumption, and beach ¢losings. Of the 14 indicators named in the GL QA, math Blhhn&e
are BUI indicators associfted with human health. ',.n|uut“'| ““‘1 ’}If’

W

with 28lin U.S. waters,
ecling river systems

N

‘The U.5. and Canadian governments have identified a total of 43 Ad
12 . Canadian waters, and § shared between the U.S. and Canada on i
(binational AOCs) (http:/fwww.epa.gov/glnpo/aocc/). All of thes A OCs e ted by
chemical contaminants from cither local sources and/or nzmote‘_l%ugs u{polluﬁm. This report

pu

was developed by the Ageney for Toxic Substances and D}ﬁ% sty (ATSDR) in response
e

to a request by the Interngtional Joint Commission (IIC) ¢ ’
of hazardous substances found at the U.S. Areas of Conc 8).
L.
The IIC has identified 11|critical pollutants # the ll..lS or efforts fo rednce loadings to the
Groat Lakes. These pollitants are persithent Bioa tive, and harmful to the ecosystem and
homan health. Because gf their toxigity, th,1 1 ritical pollutants have been designated by
the Great Lakes Binationp] Toxicg'Strategy JH e eve] | substances, These substances have
been designated as requining i iate priority}*ire targeted for virtual elimination, and include
banned (e.g., dichlorodiphenyltri ) and/or highly toxic substances (e.g., dioxins). For
this reason, these substa are rel 'm‘lhc discussion of the Great Lakes AOCs. Substances
that are not classified as J%:cal pollutants are alzo included in the report to demonstrate the

number of other toxic substs '::Irmcted at the AQC sites.
i

lic health implications

o
Table 1-1 lists thc‘brjtic! k ollhmms, along with relevant synonyms or degignations used in
ATSDR's 2% in the U.S. Enviconmental Protection A, ency's (EPA) Toxics
Release Invenipry -A tracking number has been assigned to cach IIC critical pollutant to
enable tracking (‘]ﬂ'r‘ecnr B that provide information regarding these pollutants in these data bases.
v
"“"i! 1-1. intern ational Joint Commission (IJC) Great Lakes 11 Critical Polutants
mber® | Critiqal Pollutani, Sysenyms, Relevant Contaminants In BazDat and TRI
PCRs|(polychloninated biphenyls), Arociors
Dioxips, PCDDs (polychlorineted dibenzo-p-dioxins), TCDD (2,3,7,2istrachlorodibenzo-p-dioain),

l‘ﬁ . other polychlorinated dioxin congeners
7 Furnnt, PCDFs (polychlorinated dibenzofurans), TCDF (2.3,7,8-tetrechlorodiberizofuran), other
3 polychlorinated dibenzofuran congensrs
2 &3 Dioxipe and dioxin-like compounds
4 B{s)P benzola)oyrene]; carcinogenic PAHS

DDT {dichlorediphenylirichloroethane) and metabolites, p,p'- and 0,p1-DDT, DDE
(dichlorodiphenyldichlgroethylene3, and DDD (gichiorogiphenyldichigrocthane)
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s Aldrit/dicidrin

l . Mirex

B Alkcyl-lepd, nlkylated lead, wetraethyl lcad, lead, tead compounds

? Mercury, methy) mercury, mervury compounds

(1o Toxaph¢ne -

U1 Hexachjorobenzene rih

PNumnber noaipred fo the potiutant(s) b
fmber docs not reflect priorty.

— (L
ATSER 1o enable tracking of Hazlaat and TRI records That provide dats relevaat o that mlh)mr ]1\"4!- \!
| g

]
Maps of the 26 individual |1.5. Great Lakes AOCs ate provided in the CD acmmpanfng LG
document. The locations 4nd approximate boundaries of the AQCs, as depicted mi&] l“‘m:s :
described in the text, arc based on information provided by EPA w
(http://www epa.gov/ginpe/aoc/). The maps show the ATSDR-asse.
including the Comprehendive Enviconmental Response, Compensati ,
(CERCLA or Superfund Act) sites, TRI telease sites, National Pollufit Disc be Elimination
System (NPDES) permit dites, schools, hospitals, and population densitijp the es that
immediately encompass apd surround the U.S. AOCs. Children #omen o reproductive age,
ang the elderly have been ghown to be vulnerable populations calth effects asgociated with
€Xposure to contamninants found in contaminated Great Lﬁfﬁ er thi reason, these groups
5.

were selected as the populations to be shown on the GIS ition}, populations within a
one-paile radius of a toxic|waste site are considered by AT potentially vulnerable. This is
the reason that the GIS mps characterize this disvﬂiﬂﬁ.

AR MU

At the outset of the ATSI)R AOC projeld, E}M; a':!luunljhlted for this repart to determine if the

Agency had developed GIS maps § a th&lﬂﬁlc boundaries. ATSDR was informed by

EPA that these maps wer¢ being developed e still 1 the process of being completed. The

decision to include data fr entiréjiounties wips \@ached in consultation with the EPA, which

provided the list of relevant coun ™ m”i
: if

4
The discussion of the Grea tl es AOCs in this documsnt is organized peographically by Lake
and from east to west avofifig ﬂ]]a.lcc shoreline. This was done because of the overlap of
counties nmong'!’o{ne 14 %d of ACCs within a county. A map showing the locations of the
U.S. (and hli't'llational}@ Ofhis iwprovided in Figure 1-1.
R T T
In addition tolguillua.:;:;lg formation on the ATSDR public health assessments and other
assesstnents for h'nq#pdo s waste sites within the 26 1U.S. AQCs, this docurhent evaluates data on
industashgources of chernical emissions and on county-wide health outcorhes, in order to
'm (ve of potential impacts on environmental burdens|and public health.
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Figure 1.1
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1.1 ATSDR PUBLIC HEALTH ASSESSMENTS FOR THE 26 GREAT LAKES AOCs

In 1980, Congress created ATSDR tg implemerit the health-related sections of Jaws that protect
Wastes and environmental spills of hazardous substances, The

ental Response, Compensation, and Liability Act of 1980 (CERCLA)
commonty known as the "Superfund” Act, provided the Congressional mandate to remove or l'hlmf”'

¥ 4

clean up a}ba:;doned and igactive hazardous wastc sites and to provide federal assistance ilgdx i
cmergencies (hitp: plsar.cde. gov/congress . As the Jead Agency for implemen J_llli!l
health-related provisions ¢f CERCLA ged under the Sup Act 'ﬂrﬁ

I lefige

| f "I i
ATSDR has conducted pblic health assessiments, heaith consultatioé d mﬂ asscssments at
i siteain
site

more than 100 hazardous waste sites reievant to the 26 U.S, AOCs. lpde National
Priotities List (NPL) sites{ CERCLA sites, and other sites. The NEL sit e ; deemed by
the EPA as eligible for long-term cleanups under the Superfundiifct. Al ough a number of
factore determnine whethet a site will be on the NPL, a maj '

result in actua] human exposure rather than a potential expos l|
contain information that i$ available from EPA and local g
information about the site| environmental samplinp: 3, contamation of food sources (e.g.,
fish and wildlife), and othe findings. ATSD) p&@?’ SS0rs use Comparison values to identify
chemicals that need to be ifurther evalugied f:ﬁi el ‘“1
conditions. Toxic substarjces detecig at (g ites exceeding healtlu!~basud guidance
values are displayed in tables for ghch U.S. ﬁg sHL. The ATSDR mininLum risk levels
(MRLs) apd the EPA refarence difges (RfDs) ardhe health-based guidance values used by the
ATSDR assessors. - llI [

: Wi

I-Wlh Assessment Guidance Manuals (2004), “ATSDR has
vl ] categonies that are assigned to every site to help ensure a
coniclusions across sites,” These categories are shown in Table

pAct on human health under site-specific

[1]

As described in its Publi
established distinct descrii
consistent approath in dr:
1.2 ) 'n.l

Me 1-2. Public Health Hazard Conclusion Categories

Catego e Defnitlon
Sites where short-tern exposures (<] year) to hazardous substances o7 conditions could
Publifiealth Hazard fesult in sdvarse health effects requining rapid inmf\rentinm,l
ul’ Sites where long-term exposures (=1 year) to hazardous sibstances or conditicns could
Pullk Health Hazard result in adverse health effcets requining obe or more public health interventions.

,t] to the lack of critical data about the extent of exposura and/or taxicologic properties a2
Mdetcrminate Public Health Hyzard (estimated expogure levels,
Sites where axpozure to site-related chemical may be occuiming, may have octurred in
the pest, and/or may gocuy in the future, but the exposure §2 not expected 1o cause
4. Mo Apparent Public Health Hafrard {adverse health affects.
5. No Public Health Hazard lSites that, because of the sbsence of expasure, d0¢ not posy a public health hazard,
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' '%‘g& text ofthis document. {The GIS maps present the locations and demographic data for all NPL
“dgjtes, Hut the data aualypes in this document focus on sites with hazard categories of 1-3, For

o Nt Ciie or Quote 1 =
i

| \
The following analyses of the potential impacts of hazardous wastes sites on the 26 U.S. AOCs is based
on data taken from ATSDR health assessments and health consuliations obtained from HazDat, AYSDR's
Hazardous Substance Relepse/Health Effects Database, ( hitp //www atsdr cde. gov/ha
2006).

Using HazDat, ATSDR jas extracted data for comaminants that ex human health screening®::
concentrations at hazardous waste sites with public health hazard categpries of 1 (Urgent' Py
Heelth Hazard), 2 (Public Health Hazard), or 3 (Indetesminant Public i—nﬁulth Hazard), Thély et
ed at the OB
The remaining 8%, reprsenting approximately 10 sites, were No or Na %h d
Hazard categories. Thejinclusion of these sites (Categorics 4 and 5) adtle
purpose of the report wiich is to determine the public health implications of hai
substances found at the AOC sites. For the Indeterminant category, aBublish th, a2
exist, but the missing dqua prevents the ATSDR assessor from maki X ttve judgment
about the Hazard categqry,
For the Urgent Public Henlth Hazard category, ATSDR expeditjaiisly issues a health advisory
that includes strong recommendations to immedistely stop or réddee exposure to mitigete the
health risks posed by the sitc. Before ATSDR issues a health fyistt
with the EPA both at the regional and headquarter levels. ‘ e ry agencies act rapidly
to mitigate hazards, a health advisory is not issued. The siteSsihe an urpent public health
hazard is followed by ATSDR. until the implemexf;%x of remediation and the removal of the
public health hazard. . "'}s).f; *..% 5

The dats in the U.S. AQC report are figed fg“ 1 e“ﬁﬁénera.l picture of what chemicals were, at
some point in the assesyment of e site, preseffiat concentrations that indicated a need for
further evaluation. Thed ATSDR. plabli assessments, consultations, and related

/s of the' significance to public h of these chemicals,
Bsure pathways exist or existed
ediated subsequent to ATSDR evaluati

categories represent 92% of the ATSDR public health assessments con

NPL sites that may hav
regarding the current stjifl

p./iwwew . epd Bovied
EPA., and LoD Mo
the report™ AHRON

CBivaTSDR follow-up reports, if available. These are incorporated into

HOSER nediation may have occurred at a specific AOC site, the original
information regh _ging gontamination at the AOC site remains in the report. This is to
demonstrate the extent pf EPA’s remediation effort given the level of site contamination.

AT T Sk ‘

3

= e -;-.'_ -="i data for the NPL, sites were extracted by ATSDR from th | 2000 U.S. Census

ISP/ IsGeider, censud. gov/) and are reported on the AOC maps in the Appendix and also in the

“NPL sites, demographic data were taken from the health assessment documents.
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1.2 TRIDATA FOR THE 26 U.S. GREAT LAKES AOCs

The TR1 is a publicly availpbie EPA data hase (http://www epa.gov/tri/) of information on toxic
chemical releases in the United States for soil, water, and air, as reported by certain coverad
industries and by federal facilities. The TRI identifies the reporting facilities; chemicals
manufactured, processed, 4nd used at the facilities; and estimated annual amounts of these

this report to provide an i
sources in proximity to
a8 most relevant to expos

dication of the potential impact of chemicals releascd frpntypdustiial
¢ 1.8, Great Lakes AQCs. This document focuses on dn-y
ee from the U.S. Great Lakes AQCs. Oﬂ'—aii.h il arc 4

mdicates that a value was jpot reported. " l"l e

Discharges in pounds of tpxic substances to soil, water, and air, l shown fin the TRI data for this
report and apply to the cojnties in which the AOCs are lucﬂlaq alth-based guidance levels
are associated with these fischarges. However, if the volume, 1 s, pf toxic substances is
great and the substances that persist in the environment “Ple‘{&‘,)they can quite possibly be
transpotted in medja sucl as awr, exposing resideniamyjthin the AOC and dther areas. In addition,
the TR data in this report are for a single yegr (20 ? 1f the sarne toxic sibstances continue to
be discharged, they would still have thabotc% mlﬂ encing human health.

,ollh'lk lgu R "

Subsequent studies in thase areas gieed 1o ¢ cr'ﬂfﬂa potential of interactive effect of multiple
chemicals at a single site where alfpumber oftoxit substances have been detected or reported as
discharges to the environment.

- "
_ lhllllm!"‘
1.3 NPDES DATA R THE 26 U.5. GREAT LAKES AOCs

!

iy,
l?]‘ p}H|2004 draft of this document, ATSDR decided to investigate

Following peer miew g
chemical dischargdl, intiijg ¢ water permitted under the National Pollutant Discharge
Eliminatigmfiysiens (NMPPES] to determine whether these discharges may| be contributing to the

environmenta} l iy

? i e 17C critical pollutanis and other contaminants. NPDES permits are
required by all fdgjli

y into surface waters and are authonzed under the

Clean Water Act (hitp: b, =s/). These permits cover a broad range of discharges

and aff ustito regulate the discharge of individual chemicals, as well as Such general parameters
I emferature, anfl pH. EPA (October 2005) reports that most facilities meet permitted

lev harge. Sorpe facilities discharge less and some facilities dis¢harge more than their

§
"dl“hn

) ermigted levels.

f
"
A€ Permit Compliance(System (PCS) is a database that houses informatipn associated with this
program and contains sgecific information such as average mass of a spedific chercal that is
allowed in discharges oyer a specified time. To estimate the contribution|permitted facilities
make to the chemical lopds expexienced by the 26 U.S. AOCs, PCS was queried in November
2004 to identify those fycilities that, as of that date, were permitted to discharge chemicals into
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the counties that encompass and surmound these AOCs and that are with.in‘the Great Lakes basin.
} Data regarding permitted discharges {as Quantity Average Limits) are s arized in the text,
along with additional explanations of the metbodology used to analyze and swnmarize the data.

Although the report is not|a comprehensive review of all 1.5, AOC chemical contaminagt at
sources impacting the ared, it doss use multiple data sources (i.e., TRI and NPDES data and dgq 't

ATSDR public health ass¢ssments of NPL and non-NPL sites), to give a rolatively well- , 'I;
picture of contaminant sodrces for the U.S. AOCs. it
"“"lh .lhll
14 COUNTY HE H OUTCOME DATA FOR THE 26 U.5. GREAT MS APCs
gy, i
Health outcome data for the counties that immediatety encompass ang gunrgpic lhe J EIS
AOCs were obtained from Community Heaith Status Reports (http: / /G-
infra.htm] ) produced in 2000 by the Health Resources and Services 2 Bon (HRSA) of
the U.S. Department of Health and Human Services (DHHS). The coll nts.the smallest

counties and were utilizefl because of their availability. These sHEs are used for research

monrtality rates from infant deaths and from d:sea.scs such g : or a county with peer
studies and to get health W%:nm for & given community.

licy based on the observed heal
ety

The peer counties are other counties and co y:1 v’g aphic areas (usually 20 or more) that

are similar in population size and densit, p“% structure, to the counties of interest.

) The health measures alsq are cnmpam] wi rnles Both comparisons are intended to

identify elevated rates ofimorbidify’and ) m he AQC counties.

1.5 METHODOLOGY Fiif DATA COLLECTION
D

l

Since this document is a edlifjptive report and not a planned epidemiologic study, existing data

were used 1o ascertain t ﬁ f hazardous substances detected within the U.S. AOC

counties and theiy; ffects, as observed in county-wide health outcome data. This

type of study pro mn about U8, AQC areas that will potentially require future in-

depth
P m‘“’“‘w Iumhl.

For example, AP§DR. pyblic health assessments were used to obtain information on exposure
and potential healtH'Effetts for this report. The ATSDR assessor used the data that was available
from Bﬁ state poveérmrnents for the public health assezsment and this information, in tum,
#1110k inlludedlin the U.S.{AQC report. 1f data on fish consumption advisories or non-point
tamination, for example, were available, this information was included in this

1

A
l"lh"“ orth

C!"bmxcals discharged at levels exceeding an accepted standard may contribute to adverse health
effects to the population|residing im proximity to the contaminated area. Since the report is not

an epidemialoge study, nlno causal inferences are drawn regarding an observed health effect and
the presence of a contaminant known to be agsociated with that heaith effect.
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For the geographic area and the number of U.S. AQC sites, it would be impossible in terms of
time and funding to exanfine in detail all the U.S. AOC sites. For this re on, ATSDR has used
pertinent and available information from ATSDR, assessments and. the EPA TRI and NPDES
databases to describe the potential public health hazards from toxic substances found at the U.S.
AQC sites,
,llﬂp

| ‘i

‘ DII illumlll

The BUIs are an integral part of the AOCs® environmental condition and may be ac ﬂﬂﬂlq bl
EPA web site (htip-//wwiv.epa. gov/g /goc/). These include three indicators: “ |

1.6 BENEFICIAL USE IMPAIRMENTS (BUIs)

Restrictions an fish and wildlife consumption ‘m '“l| ‘lt h Il[l
Restrictions ¢n drinking water consumption ‘ l l' [
Beach closings
; o
1.7 BIOLOGICAL CONTAMINATION AT THE AQ SITH!P""'"‘ '
A
This report was not meaht o be a comprehensive evaluati ml

sites. It deals with a major coficernwhith is the chemical

contamination found in the Great Lakes basin. Biological inants found at these sites may
pose a sevious health thrpat. The discussion of hm,wq;cal contarninants at Great Lakes beaches is
beyond the scope of this

k%ally hazardous

it l“u "nmm'
ATE(:QR,)ES il ||, 'lui!

The U.S. AOC teport sdlected thejpublic health k’ssessments with the categories of Urgent Public
Health Hazard (Categor) 1), Pub th azard (Category 2), and Indeterminant Public
Health Hazard (Categon, lll* . The Indeterminant Hazard category is used when
critical data are missing a.-mple data on exposure and/or contanunant levels for different
media (¢.g., drinking w tuﬁ P missing or insufficient. At the various sites where ATSDR
has done an assgégment] r dations are made for EPA ar the local government to obtain
the missing mfnrmhl]o l recommended data become available, then ATSDR will do a
fnllow-up,dﬂﬂmnmm ich"will be included i in the U.5. AOC repont.

1.8 HAZARD

1.9 THE E;‘I MPLETED EXPOSURE PATHWAY
1
i
way evalhations should define the points of exposure, concentrations of
tl contamifation at these points, and the populations that are potentially exposed.
ements must be-present 10 consider the pathway complete. These five alemmt§ are:

lllni,;" ¢ Elemeny1 Contaminant source or release, These may include examples such as
*»  Element2: Environmenta] fate and trapsport. This involvas the movement of

the contgminant through various media (i.e., ait, s0il, and water) and includes the
tion of the contaminant;
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+  Element 3; Exposure point or area. The specific location(s) where the population
) might com into contact with the contaminated media;
s  Element 4] Exposure route. This includes the means by which contact is made by
the population at the exposure point (e g., inhalation, ingestion, or dermal
contact), ,Wi,...
¢  Element 5 Potentially exposed populations. The identification and :
characteriing of the population that may have comtact h the cnnta.mm% %{3

Although a complete exposure pathway may exist, this does not mean ¢
exists. Rather specific cq nditions (i.e., route of exposure and the

present are coming in coptact with site-related contaminants.

1.10 LIMITATIONS OF THE REFORT

considered a hmltatlun jince no causal mlanonshnps or by inferred. Nevertheless,
this report has certain lipitations that would tend to undercMimpte ms of contamination as
well as potential health ¢ffects to vuinerable popu!,dﬁbm Thesa are:

=  Since counfy-wide data nreﬁimd! g sciitad ‘ %, & dilution or
3 underestimgtion of effgotinmafipe sz ts that are not
among tho most higl Pt
= The U5 ADCs ma lmted }acmss more than one co or be confined
within a mych locali Sjgarea ina county. In these instance: the county data may
not be totally repres euta REnfthe population residing in p i
. County— de dbih uld not differentiate between rural or yrban industrial area

popujationy: Yigmongilower socioeconomic or affluent areas;
«  Useafexi --3~ ; "5;-- th outcome data rather than more sensitive health outcomes
ficits, fertility,

) thut may,misgsubtle health conditions, such as functional

- ety immune function;
s Hdtb the TRY, as required under TSCA and NPDES information rely on self-
reporting hmusma Meither source of information reflect potential for human

i, exposiire,

o "....\:

investigating the associations between potentia) exposures to contaminants found
the AOCs and h4alth outcomes should consider examination of smaller, targeted areas
mste sites and/or pther sources of contamination. These studies should address setsitive
3&1 outcomes (e g, finctional deficits in cognition, immune function, and fertility):
nfounding factors; critical exposure periods and disease latency; and the effect of mixtures of
chemicals. Current insights derived from this evaluation effort regarding the potential for such
health effects arc s arized an reports based upon peer reviewed literature and an Expert Panef
Report {Appendix). )

9
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