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Nova Scotia has a long history of gold mining going back to the mid-1800’s. There are over 360 gold mines in 64 historic gold mining districts stretching over a 300-km length of NS. Between 1862 and the mid-1940’s, 1.2 million troy ounces of gold were extracted, typically using mercury amalgamation techniques. Due to a lack of environmental regulations in the 1800’s, there is a modern legacy of three million tonnes of finely-ground contaminated waste tailings. Mercury-recovery techniques were practiced, but frequently 10 – 25% of mercury was lost to the environment through various means at each ore processing site. It has been conservatively estimated that a total of 3.7 to 9.1 tonnes of mercury may have been released to the NS environment from the 1850’s to the 1940’s. Since the original ore also included arsenopyrite and other arsenic-bearing pyrites, the gold-mine tailings also contain elevated arsenic. After processing, untreated tailings were frequently slurried into nearby freshwater systems without regard for the consequences. The legacy of localized tailing wastes near freshwater sites in 64 gold-mine regions has resulted in multi-generational chronic exposure to mercury, arsenic and other toxic elements for wildlife and humans. Surprisingly the aquatic impacts remain poorly studied, even 100 years later. In this presentation I will review the issues and available literature, and provide an overview of our current freshwater biomonitoring and ecotoxicology research.
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Gold (Au) mining has been an important part of Nova Scotia’s social and economic history since the mid-1800s. There are currently 64 gold districts, containing hundreds of gold mines, spread across the mainland. Although many of the mines are long-abandoned, a legacy of environmental contamination remains at most sites. Residual mining waste material, “tailings”, often contained elevated levels of mercury (Hg) and was deposited into aquatic environments and wetlands. Additionally, the mined ore was often naturally elevated in arsenopyrite, and as tailings were deposited on the surface and exposed to weathering processes, elevated arsenic (As) may also occur. Little work has been done to assess the transfer of Hg and As from tailings to aquatic and terrestrial wildlife. Aquatic invertebrates form the base of many food webs, and play an invaluable role within many ecosystems. Because they are in direct contact with soil, water and sediment, invertebrates can bioaccumulate significant levels of contaminants, transferring them from sediments to higher trophic levels. The objective of this work was to identify Hg and As levels in invertebrate species, so they may serve as biomonitors of Hg and As in impacted wetlands. Additionally, to assess the transfer of contaminants to nearby terrestrial ecosystems via emergent (hatching) insects. Initial findings are presented on bioaccumulation of THg and As in aquatic and emergent invertebrates from impacted wetlands at five historical Au mine sites, and two reference wetlands. 
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[bookmark: _GoBack]Due to the historical gold extraction processes used in Nova Scotia (1860-1940s), legacy mercury (Hg) and arsenic (As) contamination persists in wetlands and terrestrial ecosystems near the historic gold mill sites. To assess potential impacts that the historical mine waste (tailings) is having on aquatic species we exposed adult and juvenile Chinese mystery snails (Cipangopaludina chinensis), and burrowing mayfly nymphs (Hexagenia sp) to sediments collected from wetlands in two different historic mining districts (Montague district and Waverley Mining districts). These historical gold mine sites were chosen based on results from previous research that is indicating elevated concentrations of Hg and As in soils, water, sediments, and invertebrates collected from these sites. Invertebrates make up the basis of food webs and thus play an important role in the transport of contaminants to higher trophic levels and other ecosystems. Mayflies spend their juvenile stages burrowed into the sediment which may affect their growth and survival when exposed to tailings. Furthermore, snails are in constant contact with sediment and are exposed to contaminants through dermal exposure and ingestion of sediment. Both snails and mayflies were exposed to contaminated wetland sediment from Montague and Waverley, and a clean reference sediment for 28 days in a controlled environment. Preliminary results show a significant decrease in survival and growth for snails and mayflies exposed to tailings, with 0% survival of mayflies and juvenile snails exposed to sediment from the Waverley mining district.  Toxicity outcomes, in conjunction with other supplement research, will be used to determine possible future reclamation techniques. 




Evaluating risks of historical gold mining waste on wetland ecosystems and potential remediation strategies (4)

Emily Chapman1, Sarah Kingsbury1, Molly LeBlanc1, Christine Moore2, Linda M Campbell1

1 Saint Mary’s University, Department of Environmental Science, Halifax, NS 
2 Intrinsik Corporation, Halifax, NS

Prior to environmental legislation, large volumes of mercury (Hg) and arsenic (As) contaminated mining waste from gold mining activities were discarded in wetlands and other aquatic ecosystems across North America. Even though this material has been abandoned in sensitive environments for anywhere between 75 to 150 years, very few studies have attempted to quantify the ecological risks and identify potential remediation strategies for these impacted wetlands. This presentation will review a weight of evidence framework for assessing ecological risks of wetland deposited historical mining waste that was developed at Saint Mary’s University recently. The risk assessment approach and outcomes to date will be presented using two contaminated wetlands in Nova Scotia as examples. This framework will aid in determining priorities for remediation. Since removal of contaminated sediment would be disruptive to an already impacted ecosystem, treating mining waste in-place is a preferred risk management option for wetland sites where risks have been determined to be unacceptable. This presentation will also outline the results of a pilot study looking at the effectiveness of nanoscale zerovalent iron (nZVI) as an in-situ additive to reduce toxicity and bioaccumulation of As and Hg in contaminated wetland sediments. 
