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The following report was commissioned by Mine-Mitical 598CAW and Local 6500
Steelworkers in July 2008, to review the Sudbur{ Smdy Human Health Risk
Assessment.

Environmental Defence is a national non-profit aigation that seeks to connect
Canadians with key environmental, human health,patidtion issues. We focus on
creating hard-hitting campaigns that result in nge and educate the public on issues
such as, climate change, clean air and water,@id ¢chemicals.

Since 2005, Environmental Defence has been teitengodies of Canadians for measurable levels
of pollutants as part of its Toxic Nation campai@he testing of Ontario political leaders —

Premier Dalton McGuinty, Progressive Conservatigader John Tory and NDP Leader Howard
Hampton revealed high levels of toxic chemicalsrfrsources such as consumer products and
industrial processes. The Toxic Nation campaigrinaas to undertake research and advocacy to
strengthen pollution laws across the country.

The following review was undertaken by Dr. Kapila€ter, acting for Environmental
Defence. Dr. Khatter is a family physician and eowment and health expert who has

led chemical-related policy work at Environmenta&fénce. He has a Master’s degree in
Environmental Studies and has sat on a number diimgpgroups tasked with providing
expert advice to Health Canada and Environment @artde has scientific and policy
expertise related to the environment and healtth avunique perspective that comes from
being a physician.

For the past couple of years, Dr. Khatter has webkethe review of Canada’s national
pollution law, the Canadian Environmental Protatiat, and on the federal
government’s Chemicals Management Plan.



Key points

1. Lead contamination was found to be above safedaadbur communities. The
consultants’ recommended target soil lead levelslEan up, but recent research
shows that some children may be harmed at thestsleiln addition, lead is a
probable carcinogen with no known threshold andefloee even the recommendeg
maximum levels of exposure may increase cances.risk

2. Air levels of nickel are higher than recommendepasure limits for non-cancer
and cancer effects in three communities. The aeseslismissed the risk saying the
assessment had a margin of safety. The margiafefysis meant, however, to
compensate for the gaps and uncertainties inher¢hé assessment and it does not
mean that there is no significant risk.

3. Both soil and inhaled arsenic levels are signifilaimcreased throughout most of
the Greater Sudbury Area (GSA). Urinary arseniellewere not found to be
higher than in control communities because purahésad is the main source of
exposure. There are still concerns that inhalsedrac and specific types of ingested
arsenic may put GSA residents at increased risk.

4. Food grown in the GSA tended to have higher legtlsad, nickel and arsenic,
sometimes more than 10 times the levels store-lidagt. These higher levels ar
a concern for those eating local food as they as@gdahese residents overall
exposure level.

D

5. The assessment excludes the extra risk to workemg in the GSA who have
occupational contact with the metals of conceraddition to the exposure non-
workers get. The assessment assumes that iteptatde to expose workers to
greater levels of risk.

6. The risk assessment cannot demonstrate that noibaaurring; it can only
estimate the level of risk. The assessors haypnoariately decided what that
acceptable level of risk should be. This is aslenithe community should make.

The assessment

The Sudbury Human Health Risk Assessment was waidarty the Sudbury Area Risk
Assessment Group (SARA) starting in 2003. It wasdd on soil sampling data from the
Sudbury Soils Study funded by the Ontario Minigifyhe Environment (MOE) and local
mining companies. The metals chosen for the humeaith assessment were those found
to be contaminating the entire Greater Sudbury Aehe above MOE soil guidelines,
and those that at least in part come the localngiand smelting operations.



Communities of interest (COIs) were chosen fromhimithe soil study area, including
Sudbury Centre, Falconbridge, Coniston, and Coift Hanmer was used a control
community, considered unaffected by the emissiassyell as residential Toronto.

The study attempted to look at all sources resgdemght have of the metals under study,
including through air, food, water, etc. The assesalso attempted to evaluate the impact
on different age groups within the air and spealficat the risks to hunters/anglers and
First Nations individuals. New research was uralem to fill some of the data gaps that
existed. A food consumption survey, air level nboring, drinking water sampling, an
indoor dust survey and testing of local food lewetse done.

This briefing note is an evaluation of the humaaltierisk assessment and the conclusions
made. The results presented focus on lead, naclcebrsenic, the three metals that have
cancer-causing potential and that are not essentiaé human diet.

The case for the other three metals is more difftoumake. Although selenium exposure
is high, the majority of it comes from food bougtithe grocery store. And it is not clear
at what point healthy amounts of selenium becomenfuh ones. Cobalt may actually be
carcinogenic, and nickel exposure may make peaplsitive to cobalt. It is difficult,
however, to determine how much cobalt is too muehrgthe state of the science.

The assessors did not find a significant increas&dbf exposure for First Nations
populations or for non-First Nation hunters or anglas contamination of game and fish as
not a major source of exposure. The note willéfae not focus on these populations.

The results

Lead. Maximum soil levels for lead were above recommerstgtexposure limits in
Copper CIiff, Coniston, Sudbury Centre and Falcaig®. The potential exposure from
skin, oral and inhaled sources was found to be @begulatory safe limits for non-cancer
effects. Though lead is considered a “probableicagen,” a risk assessment was not
done for lead’s cancer-causing effects becausaitsnogenic effects are poorly
understood.

The consultants’ analysis of an appropriate seiliéor lead concluded that 400
micrograms per gram would be protective of humaaithe They recommended blood
lead testing as a way of gathering more accur&benration about lead exposure.

Nickd. Levels of inhaled nickel were higher than nonemarexposure limits at the
Copper Cliff, Falconbridge and Sudbury Centre Weshitoring stations (particularly
Sudbury Centre West). Inhaled nickel is considéodae carcinogenic as well, but there
are insufficient data to know how cancer-causiraj or skin-absorbed nickel is. Nickel is
also a sensitizer and a significant percentagheopbpulation reacts to nickel but there
was no evaluation done of how local nickel pollatimpacts this.



The levels of inhaled nickel exceeded benchmarulaggry standards for both cancer and
non-cancer endpoints. The assessors, howeverisdiime excess exposure as unlikely to
cause harm given the margin of safety built ineodlsessment.

Arsenic. Arsenic intake, both orally and through skin, veahsve non-cancer exposure
limits for all areas except Sudbury Centre. Faltcage had particularly high soil arsenic
levels with the mean residential concentration ¢di8 times that of those in Hanmer.

The risks of cancer from arsenic inhalation forodlthe communities being studied were
found to be greater than the accepted regulatoeyiroa million risk. The cancer risks
ranged from 1.3 in 10,000 in Coniston to 2.5 irDDO, in Falconbridge, compared to their
calculation of the typical Ontarian risk at 5.51i@0,000 (4-5 times as high). It is unclear
whether there is a non-cancer risk from inhaledracsas these risks were not calculated
because there are no regulatory standards.

The risk from arsenic exposure was considered tanbaportant based on the additional
Falconbridge arsenic study which found comparabteaty levels with those of residents
of Hamner. This is likely because the majorityrafested arsenic comes from store-
bought food though there may be differences irtype of arsenic. Increased risks from
inhaled arsenic may not be represented by urireddef/the arsenic stays in respiratory
tissues the way nickel does.

Assessment choices

There are a number of findings that the assesstirsrfconcerned about because of the
margin of safety built into the assessment. Nogle#is, in doing the assessment there
were many gaps and assessment choices that dettreasargin of safety and make the
assessment less likely to find a problem. Theclede:

1. Removing the “outliers” in the soil measuremeritsevaluating the soll
concentrations of the metals in various locatiting,assessors decided to ignore the
highest readings out of statistical conventionesBmably this is to keep results that
are inaccurate or not representative of the noraraje of concentrations out of the
calculations. What this does however, is leavelo@iimost contaminated spots, where
the risk would be highest.

2. In determining what contribution mining and smejtmakes to the soil levels of
metals in the area, the assessors subtracted pleeted background concentrations, or
the concentrations that would likely be there @rthwas no additional pollution. The
background concentrations used were not averagesiththey were the 88
percentile, or almost the maximums found. This Maunderestimate the amount that
local industry contributes.

3. The Ministry of the Environment required the comauls to use the existing standards
of typical regulatory agencies like Health Canadd the Environmental Protection
Agency no matter how old they are. They were Hotead to use newer data that may
show more of a risk. (On the other hand, theyadoalt use new data that pointed to



more confidence in safety either). In the worstegdhe lead standard used was
develloped in 1996 while it is clear that recentlence points towards a stricter safe
level.

4. Lead is a considered a “probable carcinogen” byu8eEPA and the International
Agency for Research on Cancer. There remainsrepiha a lack of understanding of
lead metabolism and carcinogenicity. As a resit,assessors decided not to include
lead’s risk “as a carcinogen for oral or inhalatexposures” in the assessment.

5. The assessors point to the lack of research omtéeactions between metals and with
other pollutants, but conclude that synergistieriattions (interactions which enhance
effects rather than just adding to them) have Ibeszly found at the levels of exposure
seen. They then leave the potential for multipdeosures to different metals out of the
assessment. This has the potential to greatlyrestimate risk assessments if there
are additive or synergistic interactions not actedrior. Lead and arsenic for
example, may be more than additive when affectiegiervous system.

6. The assessment takes a route by route approaelchoéthe metals. In other words,
inhaled nickel is compared to standards for inhaiekel; ingested nickel is compared
to standards for ingested nickel. Each of thesedstrds, however, is developed
without accounting for additional exposures throogter routes. The assessors do not
look at how the total exposure from all routes roayse risk and therefore the risk
may be underestimated.

Other comments

The assessors contradict themselves when estalglidBD micrograms per gram of soil of
lead as an acceptable level for the GSA. The sssd explains that even 5 micrograms
per decalitre of lead in children’s blood has neti established as safe and that there is
emerging evidence that lower levels may cause hamevelopment. For instance, a
recent study ifenvironmental Health Perspectives reported that children with a blood
lead level greater than 2 microgram per decaliaie dfour fold increased chance of
having attention-deficit hyperactivity disorder.

They also present evidence that soil levels asd®w5 micrograms per gram of soil could
result in 5% of children reaching that 5 microgrgyes decalitre level. Still, they base
their recommendations for soil levels on existiniginational standards that do not reflect
what we know now about lead. Based on their owdence, their recommended level of
400 micrograms per gram would expose well over 5% %A children to potentially
harmful levels of lead.

The drinking water in Falconbridge was switchedrfran old well to a newer deeper well
in the summer of 2005. The new well’'s lead le\aks “greatly decreased” from the levels

! The MOE’s recommended intake for lead is basethisrout of date health standard for lead. Acauydd
the assessment, the US EPA believes that leadisteffnay happen at levels so low that there i$ylike
safe threshold.

2 Braun JM, Kahn RS, Froehlich T, et al. Exposucesrivironmental toxicants and attention deficit
hyperactivity disorder in US childre&nvironmental Health Perspectives 2006;114:1904-9



in the older well and those are the data useddaraisessment (though little sampling has
been done so far). Nevertheless, Falconbridgdeets would have bone levels of lead
affected by the older well levels. At times otlifvhen bone is breaking down, these bone
levels can affect health, by increasing blood pres$or instance (pregnancy, menopause,
aging). The assessment of current and futuredgpdsure should take into account the
Impact of past exposure.

The Agency for Toxic Substances and Disease Rggrsthe United States estimates that
10-15% of the American population have become seedito nickel (have skin

reactions). One would guess that Canadian levelaat that different. The assessors were
unable to determine a threshold for nickel sereditin. Instead, the risk of sensitivity to
nickel as a result of pollutants is ignored asasoa to limit nickel pollution.

Based on comparisons to the Canadian diet studg, goown in many parts of the GSA
had levels of lead, arsenic and especially nickaletimes greater than ten times higher
than typical Canadian levels. This did not shovas@n important risk because the food
eaten in the area comes primarily from elsewh@ie risk could change dramatically for
anyone growing and eating a large percentage ofdha food.

At a minimum, the recommendations based on thesassnt should alert residents to the
high levels of contamination in locally grown fosed that they know the potential risks of
garden grown vegetables and can choose to minitméeexposure. A ban on growing
local vegetables might be considered given thegllef contamination. Given there is no
known safe level of lead for children, feeding thesgetables with ten times the normal
levels of lead seems a poor health choice.

As with much of human health risk assessment ire@ajworkers’ exposures are
excluded as a source of risk. There is no atteémibte assessment to determine the risks
of environmental exposure to workers who also leoeeipational exposures. Their
combined exposure makes them a vulnerable populatid in need enhanced protection.
Instead, the assessment states that: “differertdef ‘acceptable’ risk are assumed for
employees in the workplace compared to a residethiecgeneral Sudbury populatidhin
other words, it is considered acceptable for warkethe GSA to have increased risks of
illness from metal exposure.

The consultants’ conclusions go beyond the sciemsebjective opinions on whether the
risks are low enough. The documents themselvés ttat: “the selection of an acceptable
risk level is predominantly a policy-based, ratthem a science-based, decision,” and that
“an alternate acceptable risk level may be appavgfi

A few pages later, however, they write that: “Wheséimated risks ... are less than the
acceptable level, it can be concluded that no elbhbér adverse health effects would be
expected to occur including sensitive subpopulatiengroups.® This is not accurate.

% page 6-12
* Page 4-116
® Page 4-119



Even low risk does not mean no risk, nor does @mtbat no one gets harmed. This is
especially true for carcinogens that may not hafe thresholds. In addition, these are
“risk estimates” and so are not assurances theg tre no health effects, only
probabilities. The assessors’ conclusions theegforbeyond what a risk assessment can
and should do. They decide the acceptable leveslofor the community, which should
be a community decision. And they propose to asesidents that no harm at all is
occurring, which the assessment can not do.



