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Questions or Comments Brought to the Flin Flon Soils Study 

(As of June 2008) 

Hudson Bay Mining and Smelting Co., Limited (HBMS), and Manitoba and Saskatchewan departments and ministries involved in the soil study and members of the Community Advisory Committee (CAC) invite questions and comments from the public on any aspect of the soil study and human health risk assessment underway in Flin Flon and Creighton.

The following are questions or comments received to date.  The study members most capable of responding have provided responses, be it one of the participating government departments or ministries or HBMS.  If you have any questions or comments, you will receive a personal response.  With your permission, your inquiry and the response will be posted here for the benefit of everyone.  

	Item#
	Question or Comment
	Response

	1
	One method of removing SO2 (sulfur dioxide) stack gas is to chill the stack gas to below -10 Celsius to liquefy the gas. In this climate it would mean only having to refrigerate the gas in the summer.  Then this concentrated SO2 could be put in an acid plant to produce sulphuric acid, H2SO4.
	All potential appropriate techniques and technologies for pollution abatement have been, and continue to be, reviewed as part of HBMS’ Pollution Prevention (P2) Planning process.  The P2 process refers to a Federal Government notice given to all base metal operations in Canada to voluntarily meet air emissions reductions set for 2008 and 2015.  The reduction targets are around S02, mercury and particulate matter.  The reduction targets are not mandatory at the moment but may be in the future.

	2
	I understand that mines in Northern Saskatchewan that mine uranium use H2SO4 (sulphuric acid) in the production of yellow cake.
	This potential market for sulphuric acid was reviewed as part of HBMS P2 Planning Process.

	3
	Liquefied SO2 could be sold to natural gas producers that have sour gas.  Sour natural gas contains hydrogen sulphides, which have to be removed before it can be sold, as it is a poison.  SO2 reacts with H2S to produce sulphur and water.  2H2S + SO2 > 3S + H20.  Sour natural gas occurs in Alberta and BC.


	See response to item 1.

	4
	I don't know the composition of the stack gasses but assume H20, SO2, CO, CO2, SO3 and nitrogen oxides plus various metals in oxide, sulphate, sulphides and elemental form.
	That is correct.

	5
	By cooling the stack gas it should trap a lot of metal particles in the water as it freezes into ice. Just as snowflakes require a particle of material to condense around. Also on further study all metal oxides, sulphates, sulphides melting points are above 0 Celsius, so they would be trapped in the ice.
	See response to item 1.

	6
	Even if the above liquid S02 were only produced in the winter when the outside temperature is below –10 Celsius it would help to comply with the Federal Regulations and keep the smelter working.  This would also reduce pollution from SO2 and metal particles.  If this process works then it could be expanded to year round operation.
	See response to item 1.

	7
	HBMS has lost millions of dollars of metal through the stack over the years of operation. Pass the stack gas through limestone to convert to CaS04 or Gypsum. Mix with tailings and use it rather than cement to stabilize mined out areas or make sulphuric acid and sell at probably a loss. Possibly the Federal Government would cover the loss. Some of the heavy metal would be trapped in the gypsum especially the more volatile elements (e.g. Hg, Se, As) depending on the temp of the stack gas. Run the remainder of the stack gas through a bag house to trap the remaining metal particles.


	See response to item 1.

	8
	All acid water from underground and the tailings ponds contain Cu and Zn. In South America some mines use scrap iron, tin cans etc. in a trough and run the water through the iron to recover the Cu. To recover the zinc peat moss will extract metal from water.
	All mine effluent and any run-off from the metallurgical complex and Flin Flon Tailings Impoundment Area is currently appropriately treated before being released from the property. All effluent emissions fall under the federal Metal Mining Effluent Regulations (MMER).

	9
	Suggestion  - Smelter slag was used for road fill, landscaping, company roads etc. It could be a source of metal content in soil especially if leached with H2S04 from stack gas.
	Correct. It has been noted that in addition to stack emissions, elevated metal levels could also be related to naturally elevated background levels and the use of materials such as mine waste rock, tailings and smelter slag as fill material in the past throughout the community.



	10
	Sample A, B and C soil layers and not 1" surface soil. Most plants roots extend below 1" of the surface soil. Garden vegetables, potatoes, beets, carrots etc. Some plants accumulate metal.
	Soil samples collected from various depths within Flin Flon and from sites located in forest stands in the region south and southeast of the community show that the highest concentrations of each metal are found in the top few cm of the soil horizon.  This is in keeping with atmospheric deposition to the soil surface.  The metals become bound to organic matter and other particles in the surface layer, which greatly restricts downward movement in the soil profile. 

A recent garden study in Flin Flon found that while most vegetables tested tended to have higher levels of metals compared to control gardens in Cranberry Portage and The Pas, these concentrations were not considered a health concern to the consumer.  Some of the shallow rooting vegetables appeared to accumulate certain metals via their roots (uptake from the soil) while others apparently absorbed metals deposited on their aerial surface.  Comparisons between washed and unwashed vegetables demonstrated that washing the vegetables reduced the amount of metals present.



	11
	Ground water will leach metal from the A, B and C soil layers.
	Manitoba Water Stewardship/Conservation does not have any local Flin Flon ground water data available to support this theory.  Most of the metals of concern (for example lead and copper) are not readily dissolved in water and this, coupled with the strong bonds these metals form with particulate matter at the surface, tends to limit leaching down the soil profile.  As well, to address concerns in the 1990s by Saskatchewan Environment Resource Management on potential impacts from the tailings area to groundwater resources, HBMS commissioned Gadsby Consultants Ltd in 1995 to investigate groundwater issues.  The study concluded that groundwater resources in this area are very low.  With over 73 % of the area consisting of massive bedrock outcrop with discontinuous fractures, the only potential groundwater aquifer generally occurs in glacio-fluvial deposits within infilled drainage channels.  The very low seepage rates found in local underground workings tend to support this condition.  Because the infill deposits associated with low lying or drainage areas represent a small percentage of the overall area, groundwater yield is also estimated to still be very low.  Gadsby (1995) noted that the only groundwater use was generally by a few cottages about 15 km or more from Flin Flon.    



	12
	Check Ross Lake water and sediment for metal content also fish if any.
	Ross Lake water is routinely sampled for metal content at Third Avenue as part of HBMS’ effluent control program. Aquatic life is periodically reviewed as part of the ongoing requirement under the Environmental Effects Monitoring provisions of the MMER.

	13
	Check fish and moose for metal content especially livers.
	The Human Health Risk Assessment study currently underway has incorporated a component that will be assessing risk to humans consuming fish caught in the Flin Flon area.  Provision has been included in this component to be able to obtain some recent data on metal concentrations in muscle tissues from fish tissue samples provided by anglers.   The risk assessment will focus on muscle tissue (fillet) because that is the part of the fish mainly consumed by people. 

The metal that is usually of most concern for human consumption is mercury because it bioaccumulates in the food chain, i.e., predatory fish will accumulate the mercury from their prey and humans can accumulate the mercury from the fish they eat.  Problems in human health can arise when we accumulate mercury faster than our bodies can void it.  From available data, mercury in fish fillets from lakes such as Schist appears to be within ranges from northern lakes outside the Flin Flon area.  Mercury in fish within Manitoba tends to be more of an issue for flooded reservoir lakes.   

Data collected from southern and northern lakes in Manitoba generally shows that other metals do not bioaccumulate and muscle tissue concentrations between lakes fall within similar ranges.  Liver tissues will have higher metal values than fillets no matter where the fish come from.  Data collected in the mid 1990s from Schist Lake indicated that metals in fish liver tissues were also within ranges of fish liver tissues from other northern lakes outside the immediate Flin Flon area such as Cockeram, Eldon, Morgan, and Wekusko lakes.  



	14
	Use limestone on high metal levels in soil areas to help stabilize the metal and raise the pH to 7 or 8.
	This may indeed be a recommended soil amendment strategy in some areas arising from the Metals in Soils Study Human Health Risk Assessment.

	15
	Test all employees of HBMS hair and blood for heavy metals.
	HBMS has in place an extensive occupational health-monitoring program, which includes biological monitoring for lead, arsenic and cadmium.

	16
	Voluntary tests of residents of Flin Flon and Creighton, hair and blood, for heavy metals especially older residents and school children


	A human health risk assessment determines the potential for adverse health outcomes due to environmental exposures.  It considers exposure to soil, water, air and food and uses mathematical models to calculate the potential health risk. The assessment will also make recommendations as to what actions, if any, should be taken. 

The risk assessment currently underway will be assessing the heavy metal exposures from all sources to determine the overall exposure risk.  Usually, the need for biological monitoring (testing of levels in humans) is determined after the comprehensive risk assessment is done.

In the meantime, if an area resident believes that they should be tested for heavy metals, they may contact their physician.  Current exposure for some metals can be measured in the urine and/or blood, depending on the metal of interest but it is difficult to distinguish exposure from various sources.  Public health has met with local physicians to provide them with information on how to test for heavy metals.

	17
	Check medical records for unusual rates of cancer and other lung problems, lupus etc. in the Flin Flon and Creighton area.

Suggest do a study of cities with population of 7,000-10,000 in Saskatchewan, Manitoba or Ontario for health problems to compare with Flin Flon.
	Community health assessments are completed regularly by health regions in both Manitoba and Saskatchewan to assist with health planning while providing residents with information on their overall health and recommendations to improve health conditions.  NORM-MAN (Manitoba) and Mamawetan Churchill River Health Region (MCRHR)(Saskatchewan) have health status assessments available online. 

Based on these assessments, we know that:

· Previous hospitalization rates for Creighton residents for all causes as well for respiratory, cancer and cardiovascular conditions are comparable to the communities in southern areas of the province.

· Premature morality in Flin Flon is lower than in other areas of NOR-MAN health region

· Some determinants (employment, education, income, housing, etc.) in Creighton and Flin Flon are different than in other parts of the respective health region and impact the overall health of those communities.

Separate from the current human health risk assessment is being completed, NORMAN and MCRHR are conducting an analysis of selected health conditions for Flin Flon/Creighton residents to provide an overall and up-to-date picture of key health measures.  The conditions to be studied include cancer incidence, death rates from various causes including lung diseases, and premature deaths.  An analysis of health determinants will also occur.  These rates will be compared to those in the NOR-MAN and MCRHR as well the overall Saskatchewan and Manitoba rates.

 It is anticipated that this study will be completed by late summer 2008 and may lead to further health status evaluations.

	18
	Putting soil on playgrounds is a temporary fix as there is a constant rain of acid and metal particles and overtime it will end up contaminated also.
	All indications are that the elevated levels of metal in soil relate primarily to stack emissions prior to the implementation of significant pollution abatement technologies from the early 1950’s onwards. This is supported by the ongoing ambient air quality monitoring in the community.

	19
	I don't know how much acid water comes from the tailings pond or the underground mines.  How it is treated, how much metal it contains or in what chemical compounds.
	As stated in item 8, all mine effluent and metallurgical site run-off is appropriately treated using conventional water treatment techniques and is in compliance with regulations.

	20
	Ross Lake is a large source of heavy metals as the metal leaches into the water from the sediment.  The sediment could be dredged down to bedrock, but what to do with the sediment that would be dredged?  The metal content possibly could be recovered. 
	Ross Lake has been dealt with as part of the closure plan for the HBMS’ Metallurgical Complex. Indications are that the majority of metals actually arise from outside of Ross Lake, indicating that the sediment is not a major cause for concern. This area continues to be studied.



	21
	I would suggest a layer of crushed limestone or dolomite to cover the sediment.  Then a layer of clay over the limestone or dolomite as a cap to seal the sediments.  The clay should be in chunks so would soften underwater and spread on the bottom.  That way the clay would not take so long to settle out of the water.
	See response to item 20.

	22
	All areas where the soil is high in metals will have to be removed and fresh soil put in to replace it.  But this is only a temporary fix again.  This soil is a toxic material and possibly could be put in the tailings pond and capped with a layer of clay.  The solution is still in the smelter stack and until something is done these problems will persist.


	All indications are that the elevated levels of metal in soil relate primarily to stack emissions prior to the implementation of significant pollution abatement technologies from the early 1950’s onwards. This is supported by the ongoing ambient air quality monitoring in the community.



	23
	What is the human health risk of the acid and metal in the air and water supplies to Flin Flon and Creighton?
	The human health risk of metals in the air and drinking water in Flin Flon and Creighton is being addressed in the human health risk assessment.  The human health risk of acid is not part of this study.  This issue will be looked at separately.

	24
	It might be better if an outsider, example, Manitoba (Conservation) or Saskatchewan Environment perform the tests on air and water samples instead of HBMS to avoid a conflict of interest and make the results public.
	There is an extensive air quality-monitoring network in operation in the Flin Flon area. Four of the five sites are operated by Hudson Bay Mining and Smelting Co., Limited (HBMS) whereas Manitoba Conservation operates the other site. The HBMS sites were developed and are operated in accordance to design considerations and procedures approved by government. Manitoba Conservation regularly audits the HBMS instruments to ensure that performance is in accordance to norms. In addition, governments (and now the public – see http://www.flinflonairquality.com/) have real-time access too much of the measurements. In light of these considerations, Manitoba Conservation believes that the air quality data generated by HBMS is accurate and valid. Furthermore, it is commonplace across North America to have facilities to undertake their own environmental monitoring programs, usually subject to similar requirements and checks as those placed on HBMS.

Manitoba Water Stewardship is participating in the Technical Advisory Panel for the Human Health Risk Assessment study so any results collected by HBMS or their consultants will be scrutinized and reviewed in the same manner as if Water Stewardship had collected it.  There is also water quality data collected from lakes in this area periodically by Water Stewardship or for federal regulatory requirements such as Environmental Effects Monitoring so there is opportunity to ensure data integrity.  HBMS are also promoting an open and transparent process so it is likely the data will be made available to the public.

Saskatchewan Ministry of the Environment requires HBMS to regularly test the effluent discharge from the tailings facility and provide reports.  The Ministry of the Environment takes samples periodically for independent analysis to verify company-supplied data.

	25
	What is the effect of the combination of heavy metals ingested over a period of years from water, air and food to human health?


	Heavy metals enter the body through breathing, eating, drinking, or – to a lesser extent – having skin contact.  

The symptoms of heavy metal toxicity can vary, depending on the type and duration of exposure. Symptoms of significant exposure can include nausea, vomiting, diarrhea, easy bruising, pale skin color and other skin changes and/or nerve symptoms (ex: “pins and needles” sensation or a gradual loss of feeling over time).  Significant exposure to some of these metals over time has been linked to other health effects, such as delayed brain development or increased risk of certain cancers.
Concurrent exposures to more than one chemical may result in interactions among toxicological effects; this may result in a combined toxicity, which is equal to the sum of toxicities of the individual chemicals (additivity or independence), greater than the sum (synergism or potentiation) or less than the sum (antagonism).  In general, toxicological interactions depend on the chemicals present, the levels of exposure to each, their mode of action and their concentrations.  Most non-additive interactions can only be demonstrated at relatively high exposures, where clear adverse effects are observed.  Such interactions have not been observed or quantified at the relatively low rates of exposure typical of those associated with most environmental situations.

Based on the preliminary human health risk assessment, it has been estimated that health risks from soil exposure to Flin Flon and Creighton residents are likely low.  

	26
	What is the effect of stack gas on lung tissues over a period of years?


	Concentrations of heavy metals in Flin Flon are primarily in the soil, with the highest concentrations on undisturbed land (undeveloped land, boulevards).  Preliminary results indicate that most heavy metal exposures via air in Flin Flon/Creighton are below exposure limits with little resulting impact on health. 

For arsenic there have been some times that the exposure limit has been exceeded at one monitoring site in Flin Flon and it is desirable to get the arsenic levels as low as feasible in the stack emissions.

Air pollution including S02 (sulfur dioxide) can lead to irritation on the nose, throat and lungs and higher concentrations can lead to increased risk of chronic lung disease and increased symptoms of heart disease, asthma and other lung conditions. However, these effects would be hard to distinguish from those of smokers or those exposed to second hand smoke.



	27
	What is the range of sizes and chemical composition of the metal particles emitted from the stack?  Are these particles trapped in the lungs?
	The Flin Flon and Creighton area is subject to a comprehensive community ambient air quality-monitoring program. Manitoba Conservation publishes results quarterly and there is an annual public meeting to review air quality as part of the Healthy Flin Flon meeting program. The monitoring includes both size distributions and metal contents, including contaminants not arising from HBMS’ operations.  

	28
	What is the effect of the reagents used to separate the copper, zinc and lead in the mill, and ends up in the tailings pond and the concentrate that end in the smelter and zinc plant?  I have not seen anything on the effect on human health of these reagents.
	HBMS uses conventional reagents that are not known to have any adverse health or environmental effects in this application.

	29
	I know four people who died from bone cancer that worked for HBMS.  
	Due to privacy legislation, neither provincial health agency can comment on the health histories of individual patients.  However, by using the information from CancerCare Manitoba and the Saskatchewan Cancer Agency we will be able to determine the frequency of individuals getting cancer in these communities in comparison to the frequency in the NOR-MAN and Mamawetan Churchill River Health Regions as well as in Manitoba and Saskatchewan. See item 17 for more information.


