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Executive summary  

 

The Environmental Sustainability (ES) committee at Selkirk College requested that a report be prepared 

to benchmark the current status of environmental conditions at the campuses located in Castlegar and 

Nelson, British Columbia. The Trail campus is included for energy, emissions, waste and general 

environmental aspects such as transportation. The study at this time does not include Grand Forks, 

bŀƪǳǎǇ ŀƴŘ Yŀǎƭƻ ƭƻŎŀǘƛƻƴǎΦ ¢Ƙƛǎ ǊŜǇƻǊǘ ǇǊƻǾƛŘŜǎ ŀ άǎǘŀǘŜ ƻŦ ǘƘŜ ŜƴǾƛǊƻƴƳŜƴǘέ ōŜƴŎƘƳŀǊƪ ŀƴŘ ŀ ƭƛǎǘ ƻŦ 

proposed action items to be followed to the year 2020. A total of seven environmental sustainability 

indicators were derived based on the Global Reporting Initiative (G3) indicators for the environmental 

sector. Based on the G3 protocol, environmental indicators and metrics were selected for sectors 

including: (i) energy, (ii) emissions, effluent, and waste, (iii) transportation, (iv) water, (v) land 

management and biodiversity, (vi) products and services, and (vii) environmental compliance. Most data 

were derived based on 2008 calendar year information where possible; however, some data sets were 

only available as 2007/08 fiscal year.  

A total of 56,270 Gigajoules (GJ) of energy were used for stationary heating and air conditioning in 2008. 

Average consumption per square foot was between 10.5 to 12.5 GJ at the Silver King, Tenth Street, and 

Castlegar campuses. The highest consumption per square foot was the airport hangar facility located at 

the Castlegar Regional airport (15.9 GJ). The Mir Centre for Peace is heated by geothermal energy and 

consequently consumed the lowest level (1.3 GJ). Almost half (44%) of the energy consumed by Selkirk 

College is derived from hydroelectric energy which is a non-CO2 emitting source of energy.  

Selkirk College disposes of waste water at the Castlegar Campus through its own treatment facility. 

Waste water is monitored by the Facilities Director and discharges have been within the provincial 

permit allocation according to records kept at the Ministry of Environment and Selkirk College. Waste 

water from Nelson and Trail campuses are treated by the City of Nelson and Regional District of 

Kootenay Boundary respectively.  

In 2008, Selkirk College transported 231.5 metric tonnes of solid waste to regional landfills. Almost 18% 

of the solid waste stream is recycled, including items such as paper, corrugated cardboard, glass, cans, 

and plastics. Approximately 2.9 tonnes of waste is compost which could potentially be diverted from 

landfills if a compost recycling program were in place. It is estimated that approximately 45% of the 

paper purchased in 2008 was recycled. 

Greenhouse gas emissions (GHG) from stationary and mobile combustion were approximately 2150 

metric tonnes in 2008 from all sources. Stationary emissions primarily from space heating accounted for 

a total of 2000 metric tonnes.  Castlegar Campus emitted the highest amount of GHG at 771 metric 

tonnes; however, Castlegar Campus also has the largest heated area so this result is not surprising. GHG 

emissions were almost exclusively from the burning of natural gas in the boiler rooms at each facility.  

Mobile GHG emissions include air travel by the fleet of aircraft operated by SelAir in the School of 

Business and Aviation, the college van fleet operated by the School of Renewable Resources, and 
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business-related travel. College aircraft accounted for 55% (82.2 metric tonnes) of CO2; business travel 

accounted for 29% (43.7 metric tonnes) of CO2; and the van fleet accounted for 16% (23.4 metric 

tonnes) of CO2. Emissions from commercial aircraft business travel were not included in this study due 

to difficulties in obtaining data. It was noted that the college fleet of vehicles do not include any vehicles 

that would be considered fuel efficient such as small cars or electric hybrid. 

Water is not monitored at any campus except for the Silver King buildings. Based on per capita water 

metering from Silver King campus by the City of Nelson, it was estimated that the College consumes 

over 170,000 cubic meters of water annually throughout its facilities. There are no initiatives for gray 

water recycling initiatives at Selkirk College. 

Selkirk College owns approximately 383 hectares of land in Castlegar, Nelson, and Glade. Most of this 

land is generally in some sort of native or naturalized vegetation state and is managed by a land use 

committee comprised of faculty and staff. Invasive plants and all terrain vehicle use are the greatest 

threats to these lands. Roughly 30% of the land at the Castlegar Campus and 20% of the land at the 

Silver King campus have been designated as natural and outdoor teaching area according to a recent 

land use plan adopted in 2007. Several endangered species may potentially inhabit the college grounds; 

however, no comprehensive surveys have been conducted to date. 

There are no specific purchasing policies that take into account environmental sustainability indicators 

when purchasing products and services. Food purchases form a large portion of the annual products 

produced and efforts have been made to obtain fair trade food and environmentally sensitive products 

where economically feasible.  

Selkirk College must adhere to one specific waste water disposal permit issued by the Ministry of 

Environment for effluent disposal at the Castlegar Campus. To date there have been no infractions with 

the Ministry of Environment, and waste water disposal volumes have been well below the permitted 

allocation. 

While every effort has been made to produce a report with quantitative data, there were many 

situations where data was estimated based on proxy or per capita values. As such, some inherent errors 

likely exist which are unavoidable until reliable quantitative data are collected by the Selkirk College 

using the environmental indicators used in this report.  
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Introduction  

As a leader in post secondary education, Selkirk College is ideally poised to influence a generation of 

thinking and social behavior related to reducing impact of its operations on the environment. While 

many explicit outcomes are developed consistently for education purposes, the implicit outcomes such 

as fostering social change and demonstrating best practices are less difficult to implement and manage. 

It is imperative, however, that educational institutions not only look after the curriculum content of 

programs and services but also foster the very best in social behaviour by emulating that behavior 

throughout the college structure.  

Educational institutions in North America and the world are actively pursuing sustainability in all facets 

of their institutions. The Association for the Advancement of Sustainability in Higher Education (AASHE) 

provides numerous examples of post secondary institutions that are striving to foster sustainability. In 

western Canada, the University of British Columbia has recently been awarded by the AASHE for their 

continued improvements in sustainability initiatives. Smaller regional colleges such as Selkirk, have a 

more difficult time achieving such goals due to less available resources . However these smaller 

institutions are leveraging off available resources as best they can to follow the leadership of the larger 

institutions.  

¢Ƙƛǎ ǊŜǇƻǊǘ ǿƛƭƭ ōŜƴŎƘƳŀǊƪ {ŜƭƪƛǊƪ /ƻƭƭŜƎŜΩǎ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘǎ ƛƴ ŀǊŜŀǎ ƻŦ ŜƴŜǊƎȅΣ ŜƳƛǎǎƛƻƴǎΣ ǿŀǎǘŜΣ 

transportation, water, biodiversity, products and services, and environmental compliance. In general the 

base year of 2008 calendar has been used; however in some situations 2007/08 fiscal year data or 2009 

data was needed to complete calculations. 

Background  

This report was initiated by the Environmental Sustainability (ES) Committee at Selkirk College in 2008 as 

a means to provide a benchmark set of data so that the college can create an action plan to reduce their 

overall environmental impact. The ES Committee was established in 2007 by Selkirk College to assist 

ǿƛǘƘ ƳŜŜǘƛƴƎ ǘƘŜ ά9ƴǾƛǊƻƴƳŜƴǘŀƭ wŜǎǇƻƴǎƛōƛƭƛǘȅέ ǎǘǊŀǘŜƎƛŎ ŘƛǊŜŎǘƛƻƴ ƭƛǎǘŜŘ ƛƴ ǘƘŜ ŎƻƭƭŜƎŜΩǎ Ƴƛǎǎƛƻƴ, vision 

and values statements. In Spring of 2008, the College Board of Governors also approved the addition of 

ŀ сǘƘ {ǘǊŀǘŜƎƛŎ 5ƛǊŜŎǘƛƻƴΥ ά{ǳǎǘŀƛƴŀōƛƭƛǘȅ, ¢ƻǿŀǊŘǎ {ŜƭƪƛǊƪ /ƻƭƭŜƎŜ ŀǎ ŀ DǊŜŜƴ /ƻƭƭŜƎŜέ (Selkirk College, 

2009).  

The province of British Columbia has taken bold new steps to meeting carbon neutrality through the 

establishment of the Greenhouse Gas Reduction Targets Act (Province of British Columbia, 2007) that 

requires post secondary institutions to be carbon neutral by 2010 (Province of British Columbia, 2009). 

As well, the province has set reductions of greenhouse gases to be 33% below 2007 by the year 2020 

and 80% below 2007 levels by the year 2050 (Province of British Columbia, 2007). Carbon offsets will be 

purchased and managed through a new crown corporation called the Pacific Carbon Trust which will 

provide an opportunity for public sector organizations such as Selkirk College to either buy carbon 

offsets or sell offsets at a rate of $25/tonne (Pacific Carbon Trust, 2009). Carbon offsets are reported as 
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carbon dioxide equivalent (CO2e) and includes all or any of carbon dioxide, methane, nitrous oxide, 

hydrofluorocarbons, perfluorocarbons, sulphur hexafluoride and any other substance prescribed by 

regulation (Province of British Columbia, 2007). In the provincial regulations, CO2e is considered to be 

the mass of carbon dioxide that would produce the same global warming impact as a given mass of 

another greenhouse gas (Province of British Columbia, 2007). For example, methane (CH4) has roughly 

20 times the global warming impact as carbon dioxide so one kilogram (kg) of CH4 would produce 

approximately 20kg of CO2e.  

In addition to CO2e, environmental impacts of Selkirk College include many facets of the college 

operations. Environmental sustainability is just one pillar of sustainability that specifically examines the 

impacts of goods and services on the environment. This includes energy, emissions, water, materials, 

solid and liquid waste, and biodiversity. While this environmental report will adequately benchmark the 

college in order to set goals with respect to the environment, it is anticipated that Selkirk College will 

also become a leader in reporting all aspects of sustainability and include economic and social indicators 

in future reports.  

Methods  

Indicators  

The Selkirk College State of the Environment report covers environmental performance of the college 

based on the Global Reporting Initiative (G3) indicators of environmental sustainability for the 2008 

calendar year. The G3 environmental guidelines are a globally recognized set of 30 indicators that 

organizations can use to voluntarily assess their impacts with respect to environmental sustainability 

(Appendix I). The G3 indicators are one of the most widely used sustainability indicators and have been 

developed by a group 30,000 stakeholders worldwide.  

Since some of the G3 indicators were not necessarily applicable to post secondary institutions the 

author used them as a template to derive categories for the areas to report on specific to Selkirk 

College. The categories and their relationship to the G3 indicators are presented in Table 1. 
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Table 1. Environmental categories used to report for Selkirk College and their relationship to the G3 
indicators 

Category G3 
Indicator 

Specific areas targeted for reporting: 

Energy 
 

EN3, EN4, EN5 
EN7, EN8 

 Direct energy consumption by campus for gas and electric. 

 Total energy consumption met by renewable energy options (eg hydro 
versus gas). 

 Energy conservation efforts that have been achieved by the college and 
awards that have been received. 

 College policies to ensure minimal environmental impact with 
renovations or new buildings (e.g. LEED standards or equivalent). 

 Initiatives to reduce more overall energy consumption. 

Emissions, 
Effluents, Waste, 
and 
Transportation 

EN17, EN21, 
EN22, EN23, 
EN25, EN29 

 Total Greenhouse gas (GHG) emissions  

 Estimate GHG emissions for commuting by staff and students. 

 GHG emissions for the college based on logistical related travel. 

 Total effluent discharge from the college. 

 College protocol for dealing with environmental spills. 

 Waste produced by kitchens and cafeterias that can be diverted from 
landfills (e.g. compost and recyclables). 

 Potential savings in tipping fees if material can be diverted. 

 Total impervious surfaces at the campuses and potential impacts on 
water resources. 

Water 
 

EN9, EN10, 
EN11 

 Total water withdrawals in cubic meters by the college. 

 College initiatives to report on potential environmental impacts of water 
withdrawals. 

 Efforts to use recycled or grey water on campuses. 

Biodiversity and 
Land Management 
 

EN12, EN13, 
EN14, EN15, 
EN16 

 Total fee simple land area owned by the college. 

 Ecosystem diversity of the college owned lands. 

 Protected areas managed by the college. 

 Potential rare or endangered species that may use college owned lands. 

 Programs used at the college to manage or minimize impacts on 
biodiversity. 

 Pesticides currently in use to maintain college grounds and facilities. 

Products and 
Services 
 

EN26, EN27  Existing purchasing practices at the college to ensure that college 
resources used have minimal environmental impacts on our supply chain. 

 Amount of college products that are obtained with minimal 
environmental impact. 

Environmental 
Compliance 
 

EN28  Existing environmental legislation to which the college must adhere. 

 College policies that exist for exceeding the minimal environmental 
regulation required in the legislation. 

 

Data Collection  

Energy data was collected via requests to utility companies for usage reports (Terasen Gas, Fortis BC, 

and Nelson Hydro) for the 2008 calendar year.  All data was calculated in GigJoules (GJ). Natural gas 

reports provide usage data in GJ and hydroelectric data was converted to GJ by the conversion of 1 GJ = 

277.8 kWh (Greenhouse Gas Protocol, 2008). 
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Site and facility data was collected from key personnel at the various campuses via interviews (Appendix 

II). Steve Podovennikoff (Director of Facilities) was invaluable in providing information with respect to 

the past upgrades to the facilities as well as documentation for future upgrades.  

Recycling and compost data collection was gathered with the help of two students (Suzanne Fordyce 

and Jeremy Prahl) both enrolled in the School of Renewable Resources. Recycling data was collected in 

conjunction with recycling staff that sorted and weighed weekly amounts of recycled outputs from the 

recycling centre at the Castlegar campus. Recycling data was averaged over a three week period to 

produce a weekly average of recycled materials produced. Data collection for the Nelson campuses was 

not completed as the collection is much less centralized and therefore it is difficult to obtain adequate 

sample dates. As such, Castlegar data was used as a proxy and pro-rated based on the headcount 

statistics provided by Selkirk College (Selkirk College, 2008).  

Compost data was collected in conjunction with cafeteria staff at all the campuses. Cafeteria managers 

directed staff to sort solid waste from compost waste during preparation and students assisted in the 

cafeterias so that patrons could sort waste for weighing. In general, compost data was collected over a 

period of about 5 days at each of the main cafeterias. The data collection days were spread out over 

several weeks and used as proxy for a weekly output of compost from each facility. It was found that 

five collection days was sufficient as the daily totals were fairly similar for each campus. For both the 

recycling and compost data, weekly average values were multiplied by the typical instructional weeks in 

an academic year (28) to derive an approximate metric tonnage of materials produced during peak 

season use. Future studies will need to take this into account for calculation comparisons. 

Direct stationary emissions data was collected from energy reports and empirical conversion formulae 

provided by the Intergovernmental Panel on Climate Change (IPCC, 2006) and the World Resources 

Institute, Greenhouse Gas Protocol (Greenhouse Gas Protocol, 2008). Natural gas volumes were 

converted to Greenhouse gas estimates based on the rate of 56,100 kg GHG/ TJ of natural gas (IPCC, 

2006a). Direct mobile emissions data was collected from sources at Selkirk College. Van fleet data for 

2008 was gathered by searching in accounts payable files for Shell Canada and tabulating the total litres 

of gasoline purchased. As well, litres of aviation fuel purchased were gathered from the School of 

Business and Aviation. Staff mileage data was back calculated based on the total payable in mileage to 

staff for logistics related travel by the Selkirk College finance department in the 2008 fiscal year. To 

determine total kilometers driven, the mileage payout was divided by $0.49/km. For an estimate of 

litres of gasoline purchased, an average fuel consumption of 10L/100km was used. All mileage related 

fuel was assumed to be gasoline for the purposes of estimating emissions. Gasoline emissions were 

calculated at a rate of 2.34 kg CO2/litre of fuel and aviation fuel was calculated at a rate of 2.2 

kgCO2/litre of fuel (Greenhouse Gas Protocol, 2008).  

In completing the calculations of CO2e in this report, two assumptions have been made with regard to 

the combustion of fuel, based on the Intergovernmental Panel on Climate Change (IPCC) 

recommendations (IPCC, 2006b). Firstly, the combustion of carbon in fuel is assumed to be 100%, which 

results in roughly a 1% overestimate of the CO2 emissions from combustion as complete combustion 

rarely occurs. Secondly, the combustion of non-CO2 gases (eg CH4), while having a greater impact as a 
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greenhouse gas, is so negligible and uncertain that it results in roughly a 1% underestimate of the 

carbon emissions from combustion. Together, these two assumptions are assumed to negate the need 

to include non-CO2 gases in the reporting calculations for fuel combustion such as gasoline (IPCC, 

2006b). 

Indirect emissions were estimated based on a questionnaire sent to all staff on March 6, 2009 (Appendix 

III). Sample data was sorted in spreadsheets and used as a proxy to estimate the emissions based on 

commuting to the college facilities from various points in the college catchment area. Unfortunately, the 

survey results were not conclusive, therefore estimates of emissions from commuter traffic were not 

possible. 

Land data was gathered by an Integrated Environmental Planning student as part of a term project in IEP 

271 (Computer Application II).  Land area owned in fee simple by Selkirk College were projected against 

an orthophoto layer. Land type by classification (forest, urban, impervious substrate) was then digitized 

in ArcGIS software.  

Solid waste data was gathered from account representatives at Waste Management Canada (DiLullo, 

2009 ). Waste Management Canada was able to provide the cubic meters of solid waste and recycled 

corrugated cardboard picked up at Selkirk College facilities during the 2008 billing year. Volumes were 

converted to metric tonnes by converting the volume by an estimated conversion value of 52kg m-3 for 

solid waste and 26 kg m-3 for corrugated cardboard (DiLullo, 2009 ).  
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Summary recommendations and action plan  

 

Table 2. Action plan summary for Selkirk College 

Area Proposed action plan 
General  Create a part-time sustainability coordinator position (30-40% workload). The position should 

be closely aligned with the facilities manager and campus managers for efficiency. 

Energy  Reduce energy demand 10% by 2010 and 33% by 2020. Begin by completing planned upgrades 

to boilers, kitchen, and HVAC. Calculate energy saving from upgrades to guide future progress, 

 Create policy that ensures energy conservation is a key priority in all new facility upgrades, 

 Investigate energy options that utilize renewable resources such as geothermal, wind, and 

solar, 

 Investigate options to incorporate LEED standard building guidelines (or similar) in all future 

facility upgrades. 

 

Emissions, Effluent, and waste  Reduce stationary CO2 emissions by 10% for 2010 and 33% for 2020. Begin by completing 

planned upgrades to boilers, kitchen, and HVAC. Calculate energy saving from upgrades to 

guide future progress, 

 Investigate options to incorporate non-emitting sources of energy for future upgrades at 

Selkirk facilities (e.g. geothermal), 

 Investigate options for gray water recycling from effluent treatment plant at the Castlegar 

campus in order to reduce the discharge into the Kootenay River system, 

 Monitor effluent discharge where practicable at facilities and ensure that only non-toxic 

substances are discharged, 

 Create a cap of paper usage per faculty/staff to encourage paper conservation by:  

o !ÌÌÏ× ÆÁÃÕÌÔÙ ÁÎÄ ÓÔÁÆÆ ÔÏ ÓÅÅ ÐÅÒÓÏÎÁÌ ÐÁÐÅÒ ÃÏÎÓÕÍÐÔÉÏÎ ÔÈÒÏÕÇÈ ȬÐÒÉÎÔ ÃÏÕÎÔÅÒÓȭ 

when submitting print jobs to duplicating centres , 

o Synchronize  same print counters on standalone duplicators in college office wings, 
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Area Proposed action plan 
o Install default two-sided printing on all copiers, 

o Encourage digital scanning rather than paper copying on duplicating machines. 

 Increase recycling awareness and availability by:  

o Creating a uniform look and feel for recycling centres at all campuses, 

o Increasing the presence of recycling centres in hallways and classrooms at all 

campuses. 

 Investigate compost programs that provide efficient use of compostable waste while 

minimizing attractants for bears and other animals. 

Transportation  Create a ȰËÉÌÏÍÅÔÒÅÓ ÐÅÒ ÓÅÍÅÓÔÅÒȱ cap system per course or activity for van fleet use. Reduce 

van fleet usage 10% by 2010 and 33% by 2020. 

 Phase out existing van fleet with low emissions vehicles where and when possible. 

 Initiate a program for faculty/staff to report all travel on commercial airlines to calculate 

emissions. Reduce commercial airline travel  10% by 2010 and 33% by 2020. 

 Provide alternatives for face-to-face meetings by utiliz ing web-based conferencing or tele-

conferencing wherever possible. 

 Investigate funding opportunities to provide efficient web-based conference rooms for the 

Kootenay region on a rental basis. 

 #ÒÅÁÔÅ Á ȰÌÉÔÒÅÓ ÏÆ ÆÕÅÌȱ ÃÁÐ ÓÙÓÔÅÍ ÆÏÒ ÓÔÁÆÆ business travel to provide an incentive to drive fuel 

efficient vehicles. Reduce business travel 10% by 2010 and 33% by 2020. 

 Investigate options to purchase electric vehicles for maintenance staff to use on campus, 

 Allow for off-campus access to server files via ftp or terminal server to reduce commuter 

related transportation in off hours. 

 Work diligently with B.C. Transit to influence scheduling that may optimize timing of bus 

arrivals and departures with classes. 

 Create a web-based tool to enhance accessibility to carpool riders linked to the Selkirk College 

website. 

Water  Install water metering at all campuses where not present already. 

 Install water metering for irrigation systems to estimate the amount of water that may be saved 
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Area Proposed action plan 
by conservation. 

 Investigate the costs and benefits of installing motion activated sensors in all public taps. 

 Design xeriscaping and native plant usage in all future lawn and garden maintenance programs. 

 Reduce the area of lawn requiring watering by 20% by creating native plant gardens and 

xeriscaping.  

o Use renewable resources students to design, obtain funding, and implement the gardens 

each year as part of their field school requirements. 

 

Land Management  Complete an endangered species survey of the College owned lands for species that may occur 

based on the Conservation Data Centre. Utilize faculty expertise where possible. 

 Finalize and update existing ecosystem mapping to ensure a comprehensive accounting of the 

ecosystem conditions have been met. 

 Investigate land covenant options with organizations such as The Nature Conservancy or The Land 

Conservancy to ensure land areas are protected in perpetuity.  

 Investigate options to reduce or eliminate pesticide use on all lawns and gardens where 

practicable. 

 

Products and Services  Re-draft the purchasing policy at Selkirk College to include wording regarding environmental 

product line purchasing. 

 Investigate paper purchasing options from environmentally certified paper products with post 

consumer recycled content. 

 Encourage individuals to drink potable water from taps rather than purchasing bottled water in 

vending machines, 

o Install taps at drinking water fountains so that people can fill re-usable containers with 

chilled water, 

o Create signage to encourage potable water use rather than bottled water. 
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Area Proposed action plan 
Environmental Compliance  Investigate areas in which Selkirk College could exceed the minimum statutory requirements such 

as: 

o Total water consumption, 

o Grey water recycling to reduce wastewater discharge, 

o Pesticide use on lawns and gardens, 

o Legally protected lands for conservation, 

o Emissions from stationary and mobile combustion of fossil fuels. 
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Energy 

Background  

Direct energy includes ŀƭƭ άŦƻǊƳǎ ƻŦ ŜƴŜǊƎȅ ǘƘŀǘ ŜƴǘŜǊ the 

ǊŜǇƻǊǘƛƴƎ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ƻǇŜǊŀǘƛƻƴŀƭ ōƻǳƴŘŀǊƛŜǎέ (Global 

Reporting Initiative, 2008). This includes the primary sources 

of energy such as natural gas and hydroelectric energy. For 

the purposes of this report, direct energy consumption 

includes energy that is used directly by Selkirk College for 

heating, lighting, vehicle travel for logistics, and aircraft use in 

the Aviation program.  

Direct energy consumption  

Selkirk College uses energy from natural gas purchased from Terasen Gas and hydro based electricity 

purchased from Fortis BC and Nelson Hydro. Heating of the facilities at the campus is largely achieved by 

gas fired boilers that force warm air into the occupied space. Hydro electricity is used primarily for 

lighting and operating electrical devices such as computers, audio/visual equipment, and some electric 

base board heaters. Energy consumption was averaged over a several year period and is presented in 

Figure 1. Since natural gas is mostly used for space heating, the usage peaks during the winter months 

and is quite low during the summer months. Electricity usage is relatively consistent across the year, 

however June-September tends to be lower likely because of longer daylight hours and less use of the 

computing facilities by students.  

 

Figure 1. Average natural gas and electricity consumption at the Castlegar campus (2001-2007) 
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Total energy consumption in all main facilities was 

approximately 56,270 Gigajoules (GJ) in 2008. The 

Castlegar campus used the greatest amount of 

energy for space heating (Figure 2) in 2008 at 

23,321 GJ but had relatively similar energy 

consumption per square foot of building space to 

the other main campuses (Figure 3). Tenth Street 

campus, Silver King campus, and the Kootenay 

School of the Arts (KSA) use relatively similar 

energy per square foot. The Mir Centre for Peace 

was renovated in 2007 and geothermal heating is 

the main heat source for the building. As such, the 

Mir Centre has the lowest heating usage per square 

foot compared to the other facilities. However, the Mir Centre has much lower use day to day than 

other campus facilities so that will play a role in the energy demand as well.  

 

Figure 3. Energy consumption per square foot (Joules/sq ft) in owned buildings and facilities in 2008 

The aviation hangar uses a very high proportion of energy per 

square foot. The aging hangar facility does not have adequate 

insulation in the ceiling and walls so there is a tremendous 

amount of energy loss in this building during the winter months 

(Figure 4). It would be very beneficial to insulate the roof 

trusses in this structure to minimize heat loss during the winter. 
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Figure 2. Direct Energy consumption (GJ) at 
Selkirk College in 2008. 

Figure 4. Aviation program hangar 
facility, Castlegar Airport. 
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Indirect energy consumption  

LƴŘƛǊŜŎǘ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ ƛƴŎƭǳŘŜǎ άthe energy required to produce and deliver purchased electricity 

and any other intermediate energy products that involve significant energy consumption upstream of the 

organizational reporting boundaryέ (Global Reporting Initiative, 2008). The purchased electricity that 

Selkirk College obtains is solely from hydroelectricity purchased from Fortis BC. Aside from the obvious 

environmental impacts of large-scale impoundments of water (reservoirs), hydroelectric generation of 

electricity is obtained with minimal day to day environmental impacts such as emissions.  

Fortis BC obtains most of its hydroelectric energy from local sources and may purchase the balance 

through the BC Hydro Power Authority. There is no practicable way to ascertain how much electricity BC 

Hydro purchases from sources that would have a significant environmental impact (e.g. coal). Therefore, 

it is assumed for the purposes of this report that 100% ƻŦ {ŜƭƪƛǊƪ /ƻƭƭŜƎŜΩǎ ƛƴŘƛǊŜŎǘ ŜƴŜǊƎȅ ŎƻƴǎǳƳǇǘƛƻƴ 

is from hydroelectricity with negligible day to day environmental impacts. 

Renewable energy use 

Almost half of the total energy demand for Selkirk College is from renewable energy hydroelectric 

facilities located on the Kootenay River (Figure 5). In the period 2001-2007 the Castlegar campus used 

approximately 828 GJ of energy in the form electricity and 1036 GJ of energy in the form of natural gas. 

The electricity source is purchased from Fortis BC which uses large-scale river impoundments 

(reservoirs) to store potential energy behind a 

hydroelectric turbine system. These systems allow 

ŜƴŜǊƎȅ ǇǊƻǾƛŘŜǊǎ ǘƻ άǎƘŀǇŜέ ǘƘŜ ŜƴŜǊƎȅ ŘŜƳŀƴŘ 

by releasing water through the turbines to meet 

customer requirements. While large scale hydro 

does have an environmental impact, the main 

supply of the energy is the water cycle, which is 

renewable. 

Renewable energy is also used at the Mir Centre 

for Peace which utilizes geothermal energy from 

the earth to obtain heating demand for the 

building. This 3200 square foot building is located 

about 0.5 kilometers south of the Castlegar 

campus. Geothermal technology uses a closed 

loop system buried in the earth to obtain energy 

from the relative constant temperature in the ground. This energy is converted to heat by a heat pump 

located above ground.  

The non-renewable energy use at Selkirk College is in the form of natural gas which is primarily used to 

operate the gas-fired boilers to heat the main campuses in Castlegar and Nelson. Selkirk College 

Electricity; 
44%

Natural 
Gas; 56%

Figure 5. Average renewable versus non 
renewable energy consumption at Selkirk 
College, Castlegar campus for the period 2001-
2007. 
(Source:  Terasen Gas, Fortis BC, and Nelson Hydro usage reports) 
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purchases their natural gas from Terasen Gas which distributes the product via buried pipelines across 

British Columbia.  

Energy conservat ion  

{ƛƴŎŜ ǘƘŜ мффлΩǎ {ŜƭƪƛǊƪ /ƻƭƭŜƎŜΩǎ Facilities Department under the direction of Steve Podovennikoff has 

been proactive with energy conservation at the Castlegar campus and Nelson campuses (Table 3).  It is 

difficult to quantify the amount of savings in energy that these upgrades are responsible for since 

constant changes in infrastructure, student enrollment, and climate have occurred at the same time. 

Nevertheless, it is obvious that these upgrades will have substantially saved energy at the college as well 

as reduced the environmental impacts from greenhouse gas emissions over the past 20 years.  

Table 3. Historic and planned energy conservation upgrades for Selkirk College. 

Upgrade Campus Details 

Windows Castlegar 
Nelson 

 Upgrades to thermal windows at Castlegar campus to save energy loss. 

 /ƻƳǇƭŜǘŜŘ ƛƴ ŜŀǊƭȅ мффлΩǎΦ 

Geothermal cooling Castlegar  Utilize ground water in a closed loop system to cool the building in the 
summer  

 8
o
C water comes out of the ground and it goes back at about 11

o
C.  

 The water runs through a heat exchanger system and was constructed 
about 1991. 

Geothermal heating 
 

Castlegar  Mir centre completed in 2006 utilized a closed loop geothermal heat 
exchange system for all heating requirements. 

Data centre air 
conditioning 

Castlegar  A new installation utilizes a water side economizer that makes use of 
άŦǊŜŜέ ŎƻƻƭƛƴƎ ǇǊƻǾƛŘŜd by winter air temperatures below 5

o
C, 

 This system saves approximately 60% on the energy consumption when 
the daily temperature is below 5

o
C (Oct-April) 

Data centre room 
heat recovery 

Castlegar  Waste heat from the running of multiple computer servers in data centre is 
redistributed to adjacent offices in the early morning so that the offices are 
at ambient temperature when the daily heat demand begins for the college 

Staff lounge Castlegar  Castlegar campus staff lounge renovated and upgraded in 2008. 

 Renovations included energy efficiency improvements such as removal of 
an old natural gas fireplace and use of energy efficient lighting. 

McCarthy residence Nelson  Meetings held in February 2009 to discuss the feasibility of renovating the 
McCarthy residence building at tenth street campus into a LEED certified 
building for residence and other uses. 

Boiler system Castlegar 
Nelson 

 Planned upgrades from a provincial grant for the 40 year old boilers in the 
tenth street, Silver King, and Castlegar campuses 

 

HVAC system Castlegar  Current upgrades of 1.7 million dollars to HVAC system in Castlegar will 
save energy and emissions 

 

Selkirk College has been awarded twice under the Fortis BC PowerSense Conservation Excellence Award. 

In 2007, the college was awarded a $5,000 cash rebate for energy upgrades to the Mir Centre for Peace 

which included energy efficient lighting, new insulation, and EnergyStar windows. Most importantly, the 

building utilized geothermal heat pump energy replacing a 100 year old system that had been used in 

the house since it was originally constructed. In 2008, Selkirk College received another Fortis BC award 

for energy conservation in the computer facilities data centre room. This initiative makes use of cool 

winter air to maintain optimal temperatures in the server room. This minimizes the need to run an air 
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conditioning compressor for as much as 7 months of the year saving roughly $1000 per year on cooling 

costs. 

Additional energy conservation measures could be realized 

with upgrades at facilities at the Silver King campus. For 

instance, in the School of Industry and Trades buildings staff 

members noted that energy savings from a heat ventilation 

recovery system in areas such as the automotive trades and 

welding areas would be beneficial (Figure 6). Currently, 

ventilation systems result in heat is being lost through the 

building and not recovered. A heat recovery ventilation 

recovery system would allow cool air to be reheated by the 

outgoing air resulting in less energy loss from the buildings. 

 

Policies and Initiative s 

There is no explicit policy at Selkirk College regarding energy 

conservation. However, the Environmental Sustainability policy makes 

ǊŜŦŜǊŜƴŎŜ ǘƻ άƛƴŎƻrporate sustainŀōƛƭƛǘȅ ŀǎ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ǇǊƛƻǊƛǘȅέ ŀƴŘ ǘƻ 

άǎŜŜƪ ŀƭǘŜǊƴŀǘƛǾŜ ǇǊŀŎǘƛŎŜǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎ ǘƻ ƳƛƴƛƳƛȊŜ ǘƘŜ ƴŜƎŀǘƛǾŜ 

ƛƳǇŀŎǘǎ ƻŦ ƻǇŜǊŀǘƛƻƴǎέ (Selkirk College, 2008). There has been a clear 

move toward these goals with the initiation of the Environmental 

Sustainability Committee in 2008 and requesting that the current report be conducted. 

In addition, the Director of Facilities has sought out low energy demand lighting during recent upgrades 

to the Castlegar campus staff lounge and also removed an older high energy demand gas fireplace and 

replaced with a low energy demand simulated electric fireplace. This addition was mostly done to 

maintain an ambience in the room for staff and external functions. Overall the recent upgrades to the 

staff lounge will reduce the energy demand of the college for that facility. 

The college recently received a grant from the 

Province of British Columbia to conduct energy 

retrofits with respect to lighting, heat recovery, 

boiler upgrades, and fan systems at the Silver 

King and Castlegar campuses (Table 4). The 

total energy saving is anticipated to be around 

3,140 GJ which is about 6.6% of the total energy 

consumed in 2008. 

In February 2009, Selkirk College hosted a brainstorming meeting with a variety of stakeholders in the 

Nelson area regarding renovations of a 40 year old student residence building located at the Tenth 

Street campus. Although the recent proposal did not obtain the funding required, it is anticipated that 

Figure 6. Example of energy loss 
through the ventilation system at the 
automotive trades facility, Silver King 
campus. 

Table 4. Planned energy upgrades at Silver King 
and Castlegar campuses in 2009 

 Planned upgrade GJ saved 

Main campus lighting 70.1 

Boiler upgrades (Silver King) 2677.9 

Castlegar fan upgrades 369.1 

% of total (2008) GJ saved  6.6% 
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the renovations could be done to LEED standards in the future and provide a demonstration project for 

the Renewable Energy Technology program and the community. 

 

Action list  

 Reduce energy demand 10% by 2010 and 33% by 2020. Begin by completing 

planned upgrades to boilers, kitchen, and HVAC. Calculate energy saving 

from upgrades to guide future progress, 

 Create policy that ensures energy conservation is a key priority in all new 

facility upgrades, 

 Investigate energy options that utilize renewable resources such as geothermal, wind, and solar, 

 Investigate options to incorporate LEED standard building guidelines (or similar) in all future 

facility upgrades. 
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Emissions, Effluent, and Waste 

Background  

5ƛǊŜŎǘ ŜƳƛǎǎƛƻƴǎ ƛƴŎƭǳŘŜ άsources that are owned and controlled by the reporting organizationέ (Global 

Reporting Initiative, 2008). In this context, direct emissions at Selkirk College will include the burning of 

natural gas for space heating, cooking, science laboratories, and activities in the trades programs. 

Effluent discharge includes volume estimates for treated effluent from Selkirk College facilities.  

Waste includes solid and liquid waste currently land filled as well as total recycled materials outputs 

based in sampled weights. 

Direct Emissions 

In the 2008 calendar year, it is estimated that 

Selkirk College emitted 2000 metric tonnes of 

greenhouse gases (CO2e) mostly through space 

heating. The largest contributor to the 

emissions of the college was the Castlegar 

campus with approximately 39% of the total 

emissions (Figure 7). The Kootenay School of 

the Arts (KSA) and the airport hangar produced 

the least amount of emissions; however these 

two facilities are also the smallest buildings.  

Heating at the Castlegar campus is completed 

by burning of natural gas in boilers. These 

boilers date back to the original construction of the college 42 years ago and are in need of upgrading to 

improve efficiency. Energy audits completed in 2008 recommended upgrades to these aging boilers to 

increase efficiency and reduce greenhouse gas emissions (Hennesy, B., 2008). It is anticipated that some 

of these energy upgrades will be completed soon saving an estimated 190 metric tonnes of CO2e. 

Indirect emissions  

LƴŘƛǊŜŎǘ ŜƳƛǎǎƛƻƴǎ ƛƴŎƭǳŘŜ άemissions that result from the activities of the organization but are 

generated at sources owned or controlled by another organizationέ ŀƴŘ άincludes the greenhouse gas 

emissions from the generation of electricity, steam, or heat that is imported and consumed by the 

reporting organizationέ (Global Reporting Initiative, 2008). 

The purchased electricity that Selkirk College obtains is solely from hydroelectricity purchased from 

Fortis BC. Fortis BC obtains most of its hydroelectric energy from local sources and may purchase the 

balance through the B.C. Hydro Power Authority. There is no practicable way to ascertain how much 

electricity that BC Hydro purchases from sources that would have significant emissions (e.g. coal). 

Therefore, it is assumed for the purposes of this report that Selkirk has no indirect emissions as a result 

of electricity purchased. 

Castlegar ; 
771

Airport 
hanger; 11

Tenth 
Street; 522

Silverking; 
343

KSA; 91

Trail; 263

Figure 7. Direct greenhouse gas emissions (metric 
tonnes CO2e) for Selkirk College owned facilities 
in 2008 calendar year. 
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Fugitive emissions  

Fugitive emissions are defined by the Intergovernmental Panel on Climate Change (IPCC, 2006b) as 

άEmissions that are not emitted through an intentional release through stack or vent. This can include 

leaks from industrial plant and pipelines.έ {ƻƳŜ ǊŜǇƻǊǘǎ ŦƻǊ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ǿƛƭƭ ƛƴŎƭǳŘŜ ŀƴ 

estimate of fugitive emission based on the definition above. There may be some loss through pipelines 

that transport natural gas to the college, however there is no practicable way to quantify this source. 

Thus for the purposes of this report, the author decided that this calculation was too uncertain to 

produce meaningful results.  

Effluent discharge  

Treated effluent is discharged into the Kootenay and Columbia 

River system from the college facilities in Castlegar, Nelson, 

and Trail. The Castlegar campus operates a private effluent 

treatment centre below the main campus (Figure 8). Effluent is 

treated in a rotating biological contactor and piped to a 

settling pond prior to discharge. The sludge from the settling 

pond is pumped out and taken to the regional landfill every 

several years. The treated effluent is discharged directly into 

the Kootenay River near the confluence with the Columbia 

River. Discharge monitoring devices at the treatment plant 

have recorded a total or 313,890 m3 of effluent discharge since 1991 (Podovennikoff, 2009) or an 

average of 17,438m3 per year from the Castlegar campus. The existing permit (PE #141) with the 

Ministry of Environment in Nelson allows 233 m3 per day discharge with Biochemical Oxygen Demand 

(BOD) - 45 mg/L and Total Suspended Solids - 60 mg / L. 

Effluent treatment in Nelson is completed by the City of Nelson at the Wastewater Treatment Plant 

located about 10 km west of Nelson. This treatment facility completes secondary treatment which 

involves am initial screening followed by biological activation and disinfection. The treated effluent is 

discharged into the Kootenay River. Effluent discharged by the Trail campus follows similar protocols. 

The treatment of wastewater discharge for both Nelson and Trail are beyond the scope the Selkirk 

College organization. 

  

Figure 8. Effluent treatment centre, 
Castlegar campus 
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Solid Waste and Recycling 

Selkirk College contracts two main companies to deal with solid waste 

and recycling. Solid waste removal is contracted to Waste Management 

Canada (www.wmcanada.com). Waste Management is a proactive 

company that has an environmental stewardship policy as well as 

several initiatives in areas such as renewable energy and bioreactor 

landfills. New Alta (www.newalta.com) is responsible for collecting solid 

and liquid waste primarily from the trades program at the Silver King 

campus in Nelson. New Alta is a leader in recycling nationwide and is able to recycling most petroleum 

waste into new products that can be re-sold. At the Silver King campus, all liquid petroleum wastes are 

picked up by New Alta and recycled in their Calgary manufacturing plant in Calgary. The Kootenay School 

of the Arts also very active in recycling metals and other art supplies in all of its programs. 

Based on weekly average recycling data collected 

in 2009, it is estimated that college recycles 

approximately 5.7 tonnes of goods annually 

(Figure 9). Mixed paper was by far the greatest 

amount of weight recycled at 4.3 metric tonnes 

(74%). It is estimated that the college used about 

1.9 million sheets of paper (letter, legal, ledger, 

and cardstock) in 2008 which equates to about 9.5 

metric tonnes based on average ream weight of 

2.5 kilograms (500 sheets). With this in mind the 

college is recycling about 45% of the paper that is 

purchased. 

The college has been recycling drink containers for several 

years and that amount averages about 20% of total recycled 

materials. In 2009, the Castlegar campus started to recycle 

numbered plastics (#1, 2, 4, 5, and 7).  

It is important to note that the totals provided do not 

account for recycled materials the Trades program (Figure 

10). Anecdotal observations indicate that a significant 

amount of solid waste is recycled at Silver King which is not 

included in the estimates above because weighing the 

amount of material was not practical. 

It is difficult to know for certain how much recycled good are being output from the college since there 

is no standard method for obtaining weekly results. In this study, sample weeks were chosen at the 

Castlegar campus and average values were pro-rated based on head counts at the Tenth Street, Silver 

King and Trail campuses (Selkirk College, 2008). The weekly averages were multiplied by a 28 week 

mixed 
paper, 4.3, 

74%

Plastics, 
0.1, 2%

Metal, 0.1, 
2%

Glass, 0.1, 
2%

Refundable 
drinks, 1.2, 

20%

Figure 9. Estimated total recycled materials in 
2008 (metric tonnes) 

 

Figure 10. Example of recycling of 
materials through the Trades 
programs at Silver King campus 














































































































































