BROWNFIELDS
Definition
The Environmental Protection Agency defines brownfield sites as “real property, the expansion, redevelopment, or reuse of which may be complicated by the presence or potential presence of a hazardous substance, pollutant, or contaminant” (US EPA, 2005). The online encyclopedia Wikipedia (2006) states that “Brownfields are abandoned, idled, or under-used industrial and commercial facilities where expansion or redevelopment is complicated by real or perceived environmental contamination.” Within Canada, the National Roundtable on the Environment and the Economy (NRTEE, 2003) noted that “Brownfields are the legacy of a century of industrialization − they are abandoned, idle or underutilized commercial or industrial properties where past actions have caused known or suspected environmental contamination, but where there is an active potential for redevelopment.”
Brownfields exist in very large numbers and pose serious environmental and health risks in industrialized countries around the globe. For example, the United States is believed to contain between 500,000 and 1,000,000 brownfield sites, and Germany about 362,000 (NRTEE, 2003). Canada may have up to 30,000 brownfields, including the sites of almost-forgotten industrial enterprises such as coal gasification plants, locations where toxic substances were used or stored, and former gas stations and mining operations (De Sousa, 2001). Accordingly, Systems Engineering approaches to brownfield redevelopment will be developed in the project for use by municipalities across Canada with a particular emphasis on brownfield applications in the City of Kitchener.
Kitchener Brownfields
The City of Kitchener, population 200,000, is located within the Regional Municipality of Waterloo in Southwestern Ontario. Because of extensive industrialization during the 19th and 20th centuries, Kitchener possesses many brownfields, mostly at former or current industrial sites. A number of large brownfield properties are situated on former industrial sites in the downtown area of Kitchener. For example, the previous location of the car-parts manufacturer Epton Industries, at the corner of King and Victoria Streets in the Kitchener core, is now a restored brownfield site. On this site, a building to house the University of Waterloo’s new School of Pharmacy, and other health-care ventures, will be built over the next two years. Another Kitchener brownfield is located at the corner of Joseph and Gaukel Streets, where a coal gasification plant operated from about 1880 to about 1950. Coal tar wastes have been discovered on or near this property, in the parking lot of Kitchener's downtown Post Office and in adjacent road allowances. Fortunately, sound management has produced a cooperative arrangement between the City of Kitchener, Canada Post and Manulife Financial, which owns an adjacent property. An environmental remediation program to remove coal tar and redevelop the site is getting under way; during the summer of 2006, the City of Kitchener will pay almost 15 million dollars to clear up the coal tar pollution, reconstruct aging streets, and beautify the area in and around the contaminated site (Kawawada, 2006). However, the locations of other contaminated sites in Kitchener have not been precisely delineated. Besides the center of the city, brownfields exist at industrial, commercial and gas station sites located in suburban areas, and city officials would like to have an inventory of “underutilized properties” in Kitchener.
Kitchener is taking a proactive approach to its brownfield problems. On July 2, 2003, City Council passed by-laws 2003-140 and 2003-241, in accordance with Section 28 of the Ontario Planning Act, to designate “all lands within the City limits of the City of Kitchener as a Community Improvement Project Area for the purposes of preparing and implementing a Brownfield Remediation Improvement Plan.” The by-laws were approved, with modification, by the Ministry of Municipal Affairs and Housing on November 6, 2003 (City of Kitchener, 2003). The “Healthy Communities Plan” currently under development by Kitchener contains three main components: Environment, Economics, and Social. The environment component includes an “Environmental Remediation Strategy” which, in its current draft, states that Kitchener’s objective is “to ensure that the City of Kitchener is a leader in environmental remediation by being proactive, informed, responsive, consistent, fiscally responsible, regulatory compliant and in a legally defensible position when involved in environmental matters.”
Redevelopment of Brownfields
The restoration of brownfield sites provides a range of economic, social, and environmental benefits to stakeholders (NRTEE, 2003). Economically, brownfield redevelopment has a total output multiplier of 3.8, one of the highest impacts measured in Canada (NRTEE, 2003). Other economic benefits include development of exportable restoration technologies, provision of an expanded tax base for all levels of government, and creation of employment opportunities. From a social perspective, brownfield restoration can improve quality of life, eliminate health threats, and furnish land for affordable housing. Finally, environmental benefits of brownfield restoration include restoration of environmental quality, improvement of air and water, and reduction of expansion pressure from urban centers into surrounding greenfields.
Redevelopment of brownfield sites offers an extremely important opportunity for new uses of ‘eyesore’ properties as well as reduction of environmental and health risks. The technology for brownfield redevelopment exists, but costs are often substantial. Hence, financial considerations are an important factor when remediation strategies are decided. One common requirement is engineered barriers plus deed restrictions to ensure that there is time for contaminants to attenuate naturally. Costs for some remediation strategies are very sizable, which often leads to cost allocation disputes and protracted negotiations among interested parties prior to the ultimate choice of remediation option.
Technical aspects of redevelopment include time-risk curves (McBean and Rovers, 1999), implications for human health, and environmental impacts (McBean, 2002; McBean et al., 2002). Essentially, the issues include the costs for various remediation alternatives, the time frames for protection and for completion of the redevelopment, and the allocation of costs and responsibilities for the mutual benefit of all parties. The proposed research will include specific attention to the uncertainty of the risk assessment procedures, and focus on how uncertainty should be incorporated into brownfield redevelopment negotiations. Some technologies are novel or untried, and hence uncertainty assessment is another issue (McBean et al., 2001). Brownfield redevelopment options will be compiled using matrix methodologies to facilitate comparison of the many dimensions (which include time, capital costs, operation and management costs, uncertainties, and deed restriction needs). As part of the assembly of information, a review of redevelopment options will be completed; this review will provide valuable input to assessment and strategy development in future brownfield decisions.
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