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Executive Summary 

The workshop was triggered by the 1991 Canada-U.S. Air Quality Agreement which 
recognizes that transboundary flows of polluted air affect national parks and wildernesses. Sixty 
scientists and resource managers came from American and Canadian park services and sister 
agencies to discuss air pollution, its impacts on parks and visitors, and how to improve air quality 
through international partnerships. The first day consisted of presentations outlining park sendee 
roles, legislation and programmes at federal, state and provincial levels, transboundary activities, 
and monitoring programmes and case studies in each country. These presentations were captured 
on video and will be made available to parks staff in each nation. Submitted papers or transcripts 
of the videos were used to create the body of this proceedings volume. The second and third days 
were devoted to discussion groups and die presentation of their results to a plenary session. The 
recommendations from diese discussions will provide direction to ongoing and planned park 
programmes related to improving or maintaining air quality. Here are a few highlights from the 
presentations. 

• U.S. sulphur dioxide (SO2) emission decreases are greater than expected under their Clean 
Air Act, but the benefits may not be fully realized due to the unexpected role of nitrogen. 
Nitrogen oxide (NOx) emission targets may have to be lowered further. 

• The Canadian Environmental Protection Act provides for the setting of ambient air quality 

objectives at three levels, maximum desirable levels (almost natural), maximum acceptable, 

and maximum tolerable beyond which immediate measures are to be taken. SO2 and NOx 

are not considered toxic substances under the act, but could be made so. 

• Industrial and urban emissions of SO2, NOx and carbon dioxide are the major national 
and international air emission concerns. However, parks and other rural areas are also 
strongly affected by "burning issues", to quote one speaker, such as prescribed forest fires, 
house heating, land clearing burns, and burning of waste and stubble. 

• The Air Quality Agreement set the stage for park service involvement in air quality politics. 
The North American Commission on Environmental Cooperation, linking Mexico with 
the U.S. and Canada, and the International Air Quality Advisory Board of the International 
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Joint Commission, may both provide opportunities for further recognition of protected 
area values in setting air quality objectives. 

• The Northeast Regional Air Quality Committee links protected areas in Atlantic Canada 
and New England in coordinating air quality reviews, monitoring programmes and 
coordinating regulations. The committee has started by contracting for a regional air quality 
assessment. 

• Prescribed burns may produce one half to one twentieth of die smoke of a wildfire. 
Ironically, though, a prescribed burn must fit the relevant emissions cap. 

• A study of wood burning at a park campsite showed that in 1992, 50% of the days studied 
had total suspended particulate (TSP) in excess of 120/Ag/m3, i.e. the maximum acceptable 
federal standard even though the campsite was at less than full occupancy. Following the 
introduction of smoke talks to visitors, and switching from free to sold wood, TSP levels 
fell to a maximum of 90/Xg/m3, with few days over 50^Ltg/m3, even though occupancy 
increased. 

The two concurrent discussion groups each considered the same themes, and in general 

reached very similar conclusions about each one. 

Air issues. They rated the top air quality threats to parks as acidifying agents, toxic 
substances and visibility impairment from fine particulate (e.g., sulphate). This selection is based 
on impacts to ecosystem health, visitor expectations of clean air and long views, and the extent of 
die stress (global to local). 

Education. Five audiences were priorised in terms of the likely effectiveness of national 
parks education programmes in improving in-situ air quality. They are decision makers, appropriate 
stakeholders, the media, environmental non-government organizations and parks staff. Significant 
returns on effort can be expected through staff training, especially at the management level, and 
through partnerships that include opportunities for stress identification and mitigation. 

Best practices. Parks can help to improve air quality through visitor education and 
demonstrating best practices, such as energy conservation through building retrofits and smoke 
management at campsites. They should also promote reduction of emissions by lobbying fleet 
managers and the public to reduce vehicle idling and switch to less polluting fuels, and through the 
greater use of shuttle buses for visitor access. 

Bilateral air quality ventures. Once Parks Canada identifies a national lead for air quality 
issues, several liaison mechanisms can be considered, including a joint air quality newsletter, a 
bilateral air quality committee, adding some Canadian sites to the IMPROVE network and the U.S. 
Interagency Monitoring of Protected Visual Environments. 

Regional air quality partnerships. RAQPs are a highly promising strategy to promote 
improved air quality in the airsheds that affect protected areas. However, no national or bilateral 
lead is required to lead or coordinate transboundary regional air quality partnerships. Experience 
to date shows that national efforts to promote the concept fall on fertile ground, and the local to 
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regional agencies readily cooperate to develop partnerships which suit their particular problems and 
opportunities. RAQPs should be led by a board of air quality specialists and park managers from 
regional and field levels. The board would produce strategic plans for their agencies, and create 
issue teams to assess specific air quality issues and quantify goals. Individual parks may need to form 
tlreir own air quality working groups to direct their contribution to an RAQP and to develop an air 
quality management plan. 

Visibility monitoring cameras. Parks Canada received an offer of visibility monitoring 
equipment from the US National Park Service. These cameras record visibility events that can be 
paired with particulate samplers to provide a powerful interpretive tool for the public and park staff 
to appreciate the loss of amenity that is associated with smog, plumes and other anthropogenic haze. 

"The medium is the message," said Marshall McLuhan. We met to discuss one medium, 
air, but the message sent by another, water, was loud and clear. Rain began during the first night 
and continued all next day. It combined with spring runoff, causing Waterton Lake to top its banks. 
Puddles stretched from curb to curb. That night the lake entered ground floor bedrooms, forcing 
occupants to the second floor. The parking lot joined the lake, so we moved cars across the street. 
Some power went out and phone service ceased. By morning of the 7th, 220 mm of rain had fallen 
and the hotel was an island. We cancelled field trips and the barbecue. We drove cars across a bridge 
SO cm under water to high ground, returning on park trucks like refugees. 

The Superintendent declared an emergency and we decided to evacuate Waterton. 
Thirty-five brave souls elected to continue in Lethbridge, about 160 km away. We contacted a hotel 
with conference facilities and enough bedrooms for the survivors. Only two routes were still open, 
many communities were flooded, thousands of sheep and catde were lost, some bridges were 
destroyed, and the main highway to Calgary was impassable. To our amazement, though, we 
reconvened in Lethbridge, continued discussions that evening and the next morning, finishing by 
noon on die 8th. Our regrets at missing the field trips, the barbecue and the park scenery were 
compensated by memories of a remarkable natural event, die adaptability of delegates, and the 
tremendous logistical support given by park and hotel staff alike. 

— 5 — 



Acknowledgments 

On behalf of the Parks Canada and the U.S. National Park Service, we extend a sincere 
vote of thanks to all participants for agreeing so readily to attend this inter-agency and international 
workshop. This readiness to join our workshop is testimony to the concern and interest that many 
people and institutions share in improving air quality and protecting park ecosystems. We redouble 
our thanks to the speakers, especially to those slated for the later part of the afternoon and the 
evening. The non-stop torrential rain of that day kept us cooped up in the conference centre, unable 
to enjoy the scenic wonders of Waterton and unable to refresh our minds during 21 presentations. 
So, full marks to all participants for their contributions during a long and intense day. Our 
moderator, Joe Carriero of the U.S. Fish and Wildlife Service, must take a great deal of credit for 
keeping us on time and focused on the business at hand. His humour and wit at the start of each 
segment guaranteed a timely return to our seats and attentive minds. 

The floods that forced us to migrate from Waterton Park to Lethbridge also closed many 
roads in southern Alberta and northern Montana. Many participants were forced to depart early to 
avoid the risk of being unable to attend other events. We give additional thanks, though, to those 
who did make it to Lethbridge to contribute to the discussion groups. From the United States they 
are Robert Breen, John Bunyak, Joe Carriero, Diane Ewell, Miguel Flores, Brace Hayden, Bill Malm, 
Bill Michels, Jack Oelfke, Jim Renfro, Judith Rocchio, Shelley Sparhawk, Julie Thomas, Kathy 
Tonnessen and Janet Wise. From Canada they are Harry Beach, Patricia Benson, Barbara Bertch, 
Ian Church, Wayne Draper, Cliff Drysdale, Luc Foisy, Joe Kozak, Brian Levitt, Andrew McElheran, 
Lori McLeod, Gary Mouland, Neil Munro, Al Stendie, Kevin Van Tighem and Brian Weller. 

The discussion groups succeeded in good measure by the efforts of their leaders, namely 
Neil Munro, chair, Judy Rocchio, rapporteur and Brian Levitt, recording secretary, for one group, 
and Janet Wise and Ian Church, co-chairs, Bob Breen, rapporteur and Lori McLeod, recording 
secretary for the other. Thanks to them for keeping the groups animated, on topic and on time. 

Even a normal workshop depends heavily on the efforts of local staff to arrange facilities, 
special and social events. Thanks go to Dave Mihalic and Merv Syroteuk, the superintendents of 
Glacier and Waterton Lakes National Parks for inviting us to come to Waterton-Glacier 
International Peace Park and allowing us to make such heavy demands upon their staff. In particular 

— 7 — 



AIR ISSUES CONFERENCE 

we thank interpreters Locke Marshall of Waterton Lakes and Bill Hayden of Glacier for their 

informative, entertaining and musical introduction to the parks' nature and history. Thanks to Keith 

McDougall of Waterton Lakes for videotaping the entire day of presentations. The resulting videos 

provided us with a transcript to help produce these proceedings, and will also provide supporting 

material for in-service training of resource management specialists. Waterton Lakes National Park 

also gave us the services of four summer employees, Brian Levitt, Lori McLeod, Deb Remnant, Lisa 

Staal, to help with registration and recording the group deliberations. 

We also recognize the valiant efforts of die staff of the Bayshore Inn to keep services going 

while relocating evacuated guests, sandbagging and pumping various locations, moving cars and 

relocating their own ground floor oifice equipment and store inventory. They kept the conference 

rooms and catering services fully operational right up until our departure to Lethbridge. Thanks 

also to the staff of the Lethbridge Lodge for responding at only 3-4 hours notice to accommodate 

35 people and provide 3 meeting rooms at very reasonable rates. We salute Kevin Van Tighem and 

Brent Kozachenko, Waterton Lakes wardens, for providing valuable liaison between the workshop 

and park staff during the emergency situation, and Bill Dolan, Chief Park Warden, for allowing 

Kevin to remain with the workshop. 

Finally, we thank our colleagues on the organizing committee for their unstinting efforts 

to make the workshop a success. 

• Patricia Benson, Parks Canada Alberta Region, responsible lor arranging the discussion 

groups and registration. 

• Bill Dolan, Waterton Lakes National Park, responsible for arranging hotel and conference 

facilities, field trips, opening session and the social programme. As well as causing Bill to 

spend the night supervising the evacuation of a campground, the deluge led to the 

cancellation of some of Bill's work, the barbecue and field trips. 

• Karen McDonald, Environment Canada Western and Northern Region, provided liaison 

with Environment Canada air quality specialists across Canada. 

• Bill Michels, Glacier National Park, provided local liaison and produced the workshop 

brochure. 

• Brace Hayden, Glacier National Park, provided local liaison and assisted with editing the 

proceedings. 

• Andrew McElheran, University of Calgary, corralled speakers' papers or transcribed 

presentations from videos to give us a complete proceedings. He also assisted with 

registration. 

Erik Hauge and David Welch, co-chairs 

Denver, 12 October 1995 

— 8 — 



Introduction 
Erik R. Hauge 

Planner, Air Resources Division 
U.S. National Park Service 

Denver, Colorado - United States 

Concern about transboundary air pollution and its impacts in Canada and the United States 
led to the March 13, 1991, Canada-U.S. Air Quality Agreement. Among its many provisions, the 
agreement called for the establishment of programs in Canada similar to the Prevention of Significant 
Deterioration and visibility monitoring programs established under the U.S. Clean Air Act. The 
U.S. National Park Service (NPS) established its Air Resources Division (ARD) in 1978 in response 
to those same requirements. Over the next several years, die ARD has developed a multi-taceted 
program of air quality, visibility, and acid rain monitoring; effects research; permit and regulatory 
review; and public information. 

A casual conversation with Neil Munro, Parks Canada Atlantic Region, at a park science 
conference in November 1990 led to an invitation for me to attend an international science 
conference die following May at Acadia University in Nova Scotia. There I gave a presentation on 
the NPS air quality program. The idea that a land managing agency could conduct its own substantial 
air quality program (instead of relying on regulatory agencies) intrigued the Parks Canada conference 
attendees, and the dialogue which followed my presentation has led to permanent ties between our 
two agencies' natural resources programs. 

One result of this new relationship was the First International Air Issues Workshop, 
co-chaired by Neil Munro and I, held in June 1993 at Roosevelt Campobello International Park, 
New Brunswick. There representatives of the NPS ARD, Parks Canada, the U.S. Fish and Wildlife 
Service, Environment Canada, and Roosevelt Campobello Park gave presentations on air quality 
programs conducted at national parks. A field trip to nearby Acadia National Park highlighted the 
workshop, since Acadia has one of die most outstanding air quality programs in the NPS. 

The workshop recommendations included continued and enhanced bi-lateral cooperation 
and coordination. Exchanges of data, instruments and even personnel between the agencies were 
discussed. The major recommendation was to hold a second workshop in the west, where many ol 
the parks and other protected areas were located, and to invite participation by representatives ol 
U.S. and Canadian Federal, state, and provincial air regulatory agencies, land managing agencies, 
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and Indian tribes. Waterton Glacier International Peace Park was chosen as the site. David Welch 

of Parks Canada headquarters and I were selected co-chairs. 

Once the location of the workshop was decided, an Organizing Committee was established 

with representatives from Waterton Lakes National Park (Bill Dolan), Glacier National Park (Brace 

I Iayden, Bill Michels), Parks Canada Alberta Region (Patricia Benson), and Environment Canada 

Prairie and Northern Region (Karen McDonald). 

The Organizing Committee decided the goal of this workshop was to "foster dialogue and 

management recommendations on air issues in national parks and other protected areas in North 

America." The major workshop themes included: acts, policies, and agreements related to protected 

area air quality management; air quality issues and monitoring; improving air quality through 

exemplary practices, public education, national and international cooperation; and Waterton 

Glacier air quality issues and management. The two major objectives were to exchange information 

and to develop cooperative efforts. The information exchange was to be accomplished through the 

agency presentations at the workshop as well as the subsequent publication and distribution of these 

proceedings. The development of cooperative efforts was to begin during the group and plenary 

discussions, and result in specific recommendations for enhancing present and encouraging future 

actions. 

Preparation for the workshop was thorough. Conference and meeting rooms were reserved, 

as were sufficient motel rooms for the steering committee, participants, and volunteer staff during 

the beginning of the summer tourist season. Group meals and a barbecue were arranged, as were a 

field trip and a post-workshop hike in the parks. 

The flooding caused the cancellation of the field trip, barbeque, and post-workshop hikes, 

but did not stop the workshop. The individual presentations were made, the discussion groups met, 

considered the seven major themes, and made excellent recommendations. 

I invite you now to read these proceedings, including the individual presentations and the 

group discussions. Use the recommendations to enhance information exchanges and develop 

cooperative efforts to better protect our national parks and other significant lands from the adverse 

impacts of air pollution. 
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Status of U.S. Acid Rain Program 
and Current Assessment Activities 

Rona Birnbaum 
Acid Rain Division 

U.S. Environmental Protection Agency 
Washington, D.C., United States 

This discussion will focus on three distinct areas: 

1). Key elements of the structure of the U.S. Acid Rain Program and the EPA's mandate 

2). The current status of the program and of acidifying emissions in the USA 

3). The program's relationship to sensitive & protected areas, using the results of a study 
focusing on sensitive regions 

o o 

U.S. ACID RAIN PROGRAM — STRUCTURE AND MANDATE 

The United States Acid Rain Program was established under Tide IV of the U.S. Clean Air 
o 

Act as amended in 1990. The implementation and compliance with the Program is currendy being 
tracked. The first complete year of emissions data has been collected, and will be of interest to 
policy-makers and the scientific community in both the United States and Canada. Acid Rain 
programs in Canada and the United States make up the first annex of the 1991 Canada—U.S. Air 
Quality Agreement; developments in either country's program are of relevance and interest to both 
countries, particularly activities which begin to assess the effectiveness of the control programs. 

The U.S. Acid Rain Program calls for a 10-million ton reduction in sulphur dioxide (SO2) 
emissions from 1980 levels; the primary source of SO2 in the USA are coal-fired electric utility 
plants. The program also mandates a 2-million ton reduction in nitrogen oxide (NOx) emissions. 

There are two phases to the program. Phase 1 which began in 1995 affects 110 larger, 
higher emitting electric utilities, concentrated in the Ohio Valley and the northeast. Phase 2 which 
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begins in the year 2000 affects an additional 780 sources covering the rest of the country. The 
program encompasses many innovative elements. Three that will be discussed include: 

1). flexibility of the program; 

2). allowance trading; and 

3). emissions monitoring. 

Flexibility 

Compliance strategy flexibility is an integral part of the Acid Rain Program's permitting 
requirements. The regulations under Title IV of the Clean Air Act (Acid Rain title) do not dictate 
how units must comply with emission reduction; units are free to meet the emission reduction 
requirements how they wish. Some examples of these options include switching to a lower-sulphur 
coal, installing scrubbers in dteir stacks, conservation or renewable energy technologies or by 
purchasing SO2 emission allowances. Utilities are free to choose the most cost-effective method. 

Allowance Trading 

The Acid Rain Program introduces an SO2 allowance trading system that uses the incentives 
of the free market to reduce pollution. Allowance trading follows a prescribed formula: 1 ton of 
SO2 emission equals 1 allowance. The EPA allocates these allowances based on a broad emission 
reduction formula. Allowances are a commodity: diey can be purchased, sold, traded, or banked. 
Some utilities will meet dieir emission reduction requirements through this method. At the end of 
each year, each source must hold enough allowances to cover each unit's emissions for the year. 

Emissions Monitoring 

Under the Acid Rain Program, each source must install continuous emissions monitoring 
(CEM). The CEM system is critical to the program. It instills confidence in allowance transactions 
by certifying the existence and quantity of the commodity being traded. CEMs are also a very accurate 
mediod to ensure that emissions reduction goals are met. 

SUMMARY OF OVERHEADS 

U.S. Acid Rain Program — Current Status 

Overheads 1 & 2: U.S. Acid Rain Program — Current Status 

Overhead 3: Options Selected for Phase 1 Compliance 
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Status of U.S. Acid Rain Program & Current Assessment Programs 

Overhead 4: Geographic Distribution of Utility Plants Under Phases 1 8i_2 

Overhead 5: Results Under Phase 1 Regulations (1994 data) 

Overhead 6: Projected Annual Emissions in Phase 1 

Overhead 7: States With Largest Projected Extra Emissions Reductions in Phase 1 

U.S. Acid Rain Program — Relationship to Sensitive & Protected Areas 

Overhead 8: Acid Deposition Standard Feasibility Study: Report to Congress 

Overheads 9-12: Acid Deposition Standard Feasibility Study: Scope 

Overhead 13-15: Acid Deposition Standard Feasibility Study: Key Conclusions 

• of note is the fact that the bulk of acid rain research in the 1980s focused on 

sulphur; there is a great deal of research ongoing about the effects of nitrogen 

on acid depositions, and many unknowns remain 

• it would have been useful if the U.S. Congress provided guidance regarding the 

desirable level of protection (eg. protect 9596 of sensitive resources, protect 

9596 of all resources, etc.) 

Overhead 16: Impact of Title IV SO2 Allowance Trading 

Overhead materials were not submitted by the author for publication. 
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Canadian Environmental Legislation 
Relating to Air Quality 

Wayne Draper 

Air Issues Branch 
Environment Canada 

351 Saint Joseph Boulevard 
Hull, Quebec K7A 0H3, Canada 

Note. The figures of the overheads were submitted by the author, but the narrative was paraphrased from the 

video transcript of the workshop by the editors. It has not been reviewed for accuracy by the author. 

In troduct ion 

I would like to present a few highlights and key aspects of Canadian legislation related to 

air quality. There has been a major shift in the nature of Canadian federal legislation in the last 

decade. There is no longer a Canadian Clean Air Act, Clean Water Act or Environmental 

Contaminants Act. We now have a multi-media approach, whereby air pollution is dealt with in an 

ecosystem context. 

Jurisdict ion. See Figure 1 

The provincial governments have most of the authority to assess projects, to regulate and 

control emissions, and to issue permits. There is no central control as there is in the United States. 

The federal government can get involved if there is a significant transboundary aspect, be it 

international or interprovincial. An example is the eastern Canada acid rain programme of the seven 

eastern provinces and the federal government. Second, the federal government can also be involved 

if a substance is declared toxic under the Canadian Environmental Protection Act. A situation could 

be one where there is a significant threat to human or environmental health, e.g. from lead or 

mercury. Then the federal government can act and regulate. A third category is if national measures 

are appropriate, e.g. automobile emissions or consumer products that contain solvents or organic 

compounds that contribute to ozone formation. Usually there would be a federal-provincial 

agreement for this. Fourth, if there is a need for national harmonization, the federal government 
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and provinces can agree to do so, usually for a given source sector. The federal government would 

dien coordinate the development of the national norm or control, and provinces would convert this 

to their own legislation. 

Federal legis lat ion. See Figure 2 

There are four key acts, and I will deal with one of them in more detail later. These are 1) 

the Canadian Environmental Protection Act; 2) the Motor Vehicle Safety Act administered by 

Transport Canada; 3) the Pest Control Products Act which deals with pesticides such as persistent 

organic pollutants; and 4) the Canadian Environmental Assessment Act. 

Plans and Pol ic ies . See Figure 3 

Canada is less legalistic and legislative than the US. We are more policy and cooperation 

oriented, whereby the provinces will implement plans, policies and strategies that they agree to. 

For example, the Toxic Substances Management Policy was announced just a few days 

before this workshop. Its main feature is a virtual elimination approach. Persistent, bioaccumulative, 

toxic and anthropogenic substances are put on a virtual elimination track, by-passing environmental 

assessment hold-ups. About a dozen substances have been put on this track. Other substances are 

to undergo risk assessment to determine a programme of action, e.g. ones that are not mainly 

anthropogenic. An example is mercury of which much is ot natural origin. We would never be able 

to "virtually eliminate" mercury from the environment. 

Another example is the Canadian Acid Rain Programme. This goes back to a 1985 formal 

agreement between Canada and the seven eastern provinces. It set a cap on emissions by 1994 which 

has been achieved. By 1997 there will be a long term acid rain management strategy to determine 

how we will manage acid rain beyond the year 2000. It will cover 502 and NOx, the health effects 

of acid aerosols, sulphate particulate and risibility impairment, etc.. It will also address what US 

emission reductions would be needed to meet Canadian goals. 

A third example is the NOx/VOC Management Plan. This is a domestic programme for 

smog and ground-level ozone management. Federal and provincial ministers approved a plan in 

1990 calling for reduction measures to be put in place. Phase 2 is under development. This will 

target the main ozone areas, the Windsor-Quebec corridor and lower Eraser Valley. Transboundary 

ozone management will be looked at under the Canada/US Air Quality Agreement, especially the 

Windsor-Quebec corridor and the neighboring US states. The next steps are to be determined by 

die end of 1996. 

Canadian Environmental Protect ion Act (CEPA). See Figure 4 

CEPA provides for the setting of ambient air quality objectives. These are based on three 

levels, the maximum desirable, the maximum acceptable and the maximum tolerable. Maximum 
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