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Context

In January 2004, the Internat�onal A�r Qual�ty Adv�sory Board (IAQAB) subm�tted �ts 
f�rst Summary of Cr�t�cal A�r Qual�ty Issues �n the Transboundary Reg�on to the Interna-
t�onal Jo�nt Comm�ss�on (IJC).  Th�s �s the second report to the IJC on cr�t�cal a�r qual�ty 
�ssues.  It recogn�zes the cons�derable progress made by the two countr�es on the f�rst set 
of �ssues and sets out a second set for the Comm�ss�oners’ cons�derat�on.  
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Introduction

Statistics confirm that Canada and the United States  
have a serious energy addiction. 

The ava�lab�l�ty of �nexpens�ve energy has dr�ven the technolog�cal advances that have made 
North Amer�can l�v�ng standards among the h�ghest �n the world �n sp�te of the vast geo-
graph�cal area and, part�cularly �n the case of Canada, sparse populat�on.  The net result �s 
that c�t�zens of our two countr�es have the d�st�nct�on of us�ng more energy per person 
than anywhere else �n the world. That fact, coupled w�th the ev�dence that product�on and 
use of energy are pr�mary sources of a�r pollut�on, underl�es the challenge we face �n manag-
�ng transboundary a�r qual�ty today.

The d�agram above �llustrates the relat�onsh�p between energy consumpt�on and produc-
t�on, a�r qual�ty, human health and env�ronmental qual�ty. Burn�ng foss�l fuels creates a�r 
pollut�on and greenhouse gases.  And Canad�ans and Amer�cans burn so much foss�l fuel 
to operate �ndustr�es, heat homes and dr�ve veh�cles, that we are releas�ng more greenhouse 
gases per cap�ta than are be�ng released �n any other country �n the OECD w�th the excep-
t�on of t�ny Luxembourg.�

As we address a�r qual�ty �ssues �n our U.S.-Canada reg�on and do so �n the face of our 
energy add�ct�on, a compl�cat�ng factor �s the fact that our a�r pollut�on �s not only be�ng 

Figure 1.  Relationship between energy consumption and production, air quality, 
human health and environmental quality
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carr�ed through the atmosphere w�th�n our own reg�on but also across the ocean to affect 
a�r qual�ty �n Europe.  And wh�le we work to deal w�th a�r pollut�on from our energy sector, 
pollut�on from As�an countr�es l�ke Ch�na and Ind�a �s fast becom�ng a source of a�r qual�ty 
and health concern �n the Un�ted States and Canada as we understand more about atmo-
spher�c transport br�ng�ng the�r pollut�on �nto our a�rspace.

F�gure 2 below �s a sketch of the global pathways of �ntercont�nental pollut�on transport 
from the var�ous cont�nents.2  The transparent arrows show transport �n the lower tropo-
sphere (below � km), whereas coloured arrows �nd�cate transport �n the m�ddle and upper 
troposphere (above � km). The upper panel shows transport pathways �n summer wh�le the 
lower panel shows transport pathways �n w�nter.

Figure 2.  Pathways of intercontinental pollution in summer and winter
 relating to the transboundary region 

Th�s Second Summary of Cr�t�cal A�r Qual�ty Issues �n the Transboundary Reg�on focuses 
on s�x key a�r qual�ty �ssues.  The Internat�onal A�r Qual�ty Adv�sory Board has chosen 
these s�x �ssues because each represents an area of cr�t�cal concern about wh�ch the Inter-
nat�onal Jo�nt Comm�ss�on should be aware.  For each of the s�x cr�t�cal �ssues, the IAQAB 
has prepared adv�ce and proposed recommendat�ons for pract�cal steps forward for the 
Comm�ss�on to cons�der.
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1.0  Accelerated energy development in Canada and the United States  
 and cleaner air - can we have both? 

 1.1  The Story

Wh�le sources of o�l �n M�ddle Eastern OPEC countr�es are pred�cted to cont�nue to meet 
global o�l supply needs for some t�me to come, non-OPEC countr�es are expected to play 
an �ncreas�ng role �n the total global o�l supply.  

In the meet�ngs surround�ng the 2006 G8 Summ�t, Canada’s Pr�me M�n�ster announced 
that Canada �s emerg�ng as an energy superpower.  The facts are that Canada produces 
more energy per cap�ta than any other G7 country.  It �s the world’s th�rd largest producer 
of gas, seventh �n o�l product�on, the b�ggest hydroelectr�c generator, the largest suppl�er of 
uran�um and has substant�al coal exports.  Alberta’s o�l sands are second only to the Saud� 
Arab�an o�l reservo�rs as the world’s largest o�l reserve.  

The relat�onsh�p between the Canad�an energy �ndustry and the U.S. economy could not be 
closer.  Energy secur�ty �s a cornerstone of the U.S.-Canada-Mex�co North Amer�can Free 
Trade Agreement.  The Un�ted States �mports more total petroleum from Canada than any 
other country followed by Saud� Arab�a and Mex�co�. 

Desp�te the magn�tude of energy product�on �n Canada, however, energy product�on �n 
the Un�ted States �s more than four t�mes larger.  Accord�ng to the OECD, total energy 
product�on �n 200� �n the U.S. was the h�ghest among OECD countr�es at �64� m�ll�on 
tonnes o�l equ�valent (Mtoe) wh�le Canada’s was second h�ghest at �8�.� Mtoe.   In 200�, 
the Un�ted States produced three t�mes Canada’s product�on of natural gas, fourteen t�mes 
more coal, more than tw�ce Canada’s o�l and ten t�mes the amount of nuclear energy.4

 1.2  What Does It Mean?

Canada and the Un�ted States reta�n tremendous econom�c advantages due to the vast 
energy resources at the�r d�sposal. Pr�vate sector �nvestment to explo�t the energy resources 
fuels strong econom�es �n both countr�es.  Accord�ng to Canada’s Nat�onal Energy Board 
(NEB), C$94b�ll�on �n cap�tal expend�tures �s expected to be spent on Canada’s o�l sands 
recovery projects dur�ng the decade between 2006 and 20��.  Dur�ng one week �n July 2007 
alone, announcements of new pr�vate sector �nvestments �n Alberta’s o�l sands amounted to 
$�8 b�ll�on dollars. Shell Canada set out �ts plan to spend up to $27-b�ll�on on Canada’s b�g-
gest o�l sands upgrader.  U.S. ref�ner Marathon O�l Corp. announced a $6.6-b�ll�on fr�endly 
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takeover b�d for Western O�l Sands Incorporated.   Suncor 
Energy f�led a $4.4-b�ll�on regulatory strategy for the m�n�ng 
plan of �ts Voyageur South s�te.  And there �s downstream re-
f�nery capac�ty be�ng bu�lt as well.  In 2006, Shell Canada and 
BP announced new mult�-b�ll�on dollar ref�ner�es near Sarn�a, 
Ontar�o and Wh�t�ng, Ind�ana that w�ll upgrade synthet�c o�l 
from the o�l sands projects �n Alberta.  

Wh�le the econom�c benef�ts to the U.S. and Canada of the 
energy sector are tremendous, there are costs to the env�ron-
ment.  Explo�tat�on of the Alberta o�l sands, for example, �s 
sa�d to be creat�ng �rrevers�ble env�ronmental damage �n the 
prov�nce.  The l�st of env�ronmental concerns �s long and 
�ncludes unsusta�nable water allocat�on �n a prov�nce that has 
been plagued by drought, ac�d ra�n downw�nd �n Saskatche-
wan, reg�onal haze and hazardous a�r pollut�on.  Nuclear power 
as a poss�ble replacement for natural gas to fuel o�l sands pro-
duct�on �s a content�ous �ssue. The o�l sands are expected to 
become the s�ngle largest contr�butor to greenhouse gas em�s-
s�ons growth �n Canada.  More and more publ�c calls are be�ng 
heard for a rev�ew of the current rap�d pace of development �n 
the Alberta o�l sands poss�bly through �ncreased royalt�es.�

W�th the current level of �nvestment �n Canada and the U.S. 
to develop the vast energy resources, �t goes w�thout say�ng 
that all new operat�ons and fac�l�t�es should be bu�lt us�ng, at 
a m�n�mum, the most up-to-date “Best Ava�lable Technology” 
or BAT to ensure the smallest env�ronmental footpr�nt by 
energy development both now and �nto the future.  And more 
could be ach�eved �f governments and the pr�vate sector took 
the v�ew that completely new ways should be found to address 
pollut�on when we develop our energy resources – ways that 
would go beyond “end-of-the-p�pe” technolog�cal solut�ons 
and move toward �nnovat�on �n pollut�on el�m�nat�on.

There �s l�ttle ev�dence, however, that governments are ser�-
ously comm�tted to e�ther – requ�r�ng BAT as a m�n�mum so 
that new �ndustry must be “bu�lt clean” us�ng the technology 
that already ex�sts or call�ng for the development of �nnovat�ve 
ways to develop our energy resources – w�thout the pollut�on 
that we have come to expect.  The lack of ser�ous comm�t-
ment to act�on �n a t�metable that w�ll br�ng real benef�ts now 
�s surpr�s�ng �n l�ght of the m�ssed opportun�t�es �n pollut�on 
prevent�on and abatement technology research and develop-
ment that �t represents. 

BIO-FUELS:  
A love/hate relationship 

The �mpl�cat�ons of b�ofuel pol�-
c�es requ�re careful and com-
plete scrut�ny.  The need to re-
duce greenhouse gas em�ss�ons 
and the advent of relat�vely h�gh 
gasol�ne pr�ces has resulted �n 
the act�ve promot�on of alter-
nat�ve renewable foss�l fuels, 
such as b�od�esel and ethanol 
as attract�ve opt�ons or supple-
ments for transportat�on fuels, 
w�thout a full cons�derat�on or 
d�sclosure of the consequences 
of such act�ons. 

The Canad�an and U.S. govern-
ments are �nvest�ng �n b�ofuel 
product�on, as are state/prov-
�nces and local un�ts of govern-
ments.  Close to three b�ll�on 
l�tres of b�ofuel renewable fuels 
w�ll be needed annually to meet 
the requ�rements of the new 
Canad�an regulat�ons alone. 
Notw�thstand�ng that the use 
of b�ofuels can �ncrease con-
vent�onal health threaten�ng a�r 
pollut�on, pol�c�es regard�ng the 
development of these fuels have 
s�gn�f�cant �mpl�cat�ons for land, 
so�l, food, and groundwater 
resources and pol�c�es. The fo-
cus to date has largely been on 
whether b�ofuels development 
consumes more energy than 
�t would prov�de, w�thout full 
cons�derat�on of the consequen-
t�al affects. Pol�c�es to advance 
b�ofuels can apparently be �n 
d�rect confl�ct w�th �mportant 
publ�c land, so�l, water and food 
pol�c�es.
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 1.3  Recommendation

Accelerated energy development �n Canada 
and the Un�ted States and cleaner a�r - can we 
have both? 

Both accelerated energy development and 
cleaner a�r are poss�ble.  The Canad�an and 
U.S. governments should encourage lead-
ersh�p �n a�r qual�ty research and develop-
ment us�ng pract�cal measures such as tax 
�ncent�ves t�ed to em�ss�on reduct�ons or by 
requ�r�ng a port�on of every dollar spent by 
the pr�vate sector on energy explo�tat�on and 
product�on be ded�cated to �nnovat�on �n a�r 
qual�ty protect�on research and development. 

For example, C$�00 m�ll�on �n pr�vate sector 
funds set as�de �n Canada alone for �nnova-
t�ve a�r qual�ty protect�on research and devel-
opment would represent less than �/�00th of 
one per cent of the cap�tal that the Nat�onal 
Energy Board pred�cts bus�ness w�ll �nvest 
�n the Canad�an o�l sands between 2006 and 
20��.

Energy Conservation – is it worth it?

Wh�le states l�ke Vermont have created Eff�-
c�ency Vermont, the f�rst statew�de prov�der of 
energy eff�c�ency serv�ces, and prov�nces l�ke 
Ontar�o have created programs to encourage 
energy conservat�on l�ke the Home Retrof�t 
Program, the results of Cal�forn�a’s almost forty 
years of exper�ence �n energy conservat�on are 
reveal�ng.6

     S�nce �974, Cal�forn�a’s per cap�ta energy 
consumpt�on has rema�ned essent�ally constant, 
wh�le overall U.S. consumpt�on f�gures have 
jumped �0 per cent.  Carbon d�ox�de em�ss�ons 
per cap�ta �n Cal�forn�a have fallen by �0 per 
cent s�nce �97�, wh�le country w�de levels have 
rema�ned essent�ally level. Annually, the average 
Cal�forn�an fam�ly spends an est�mated $800 less 
on energy now than �t would have spent w�thout 
the eff�c�ency �mprovements of the past 20 years.
     Cal�forn�a has ach�eved �ts energy conserva-
t�on success ma�nly by charg�ng consumers 
h�gher pr�ces for �ts energy – energy that �t de-
r�ves from expens�ve renewables and natural gas. 
But another �mportant factor �n the success was 
a dec�s�on, �n �982, to adopt an �nnovat�ve ap-
proach to energy ut�l�ty regulat�on called decou-
pl�ng.  Decoupl�ng set separate targets for ut�l�ty 
revenue and electr�c�ty usage and allowed energy 
ut�l�ty prof�ts to grow wh�le sales decl�ned. The 
state power compan�es altered the�r focus away 
from sales of electr�c�ty. Now the state and the 
ut�l�t�es spend $700 m�ll�on a year to promote 
energy eff�c�ency. 
     F�nally, Cal�forn�a’s energy conservat�on has 
been ach�eved by state w�de regulat�ons and stan-
dards wh�ch requ�red �ndustry to �nnovate – and 
created whole new technolog�es that have been 
lead�ng the country �n energy-eff�c�ent bu�ld-
�ng and appl�ance des�gn.  Through Cal�forn�a’s 
success �n energy conservat�on has come energy 
eff�c�ent refr�gerators,  electron�c ballasts that 
led to compact fluorescent lamps and a coat�ng 
for glass that allows l�ght �n but blocks heat from 
e�ther enter�ng (dur�ng summer) or escap�ng 
(dur�ng w�nter). 
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2.0  As the locus of energy development moves westward, can we tackle  
 western transboundary air quality concerns?

 2.1  The Story

The vast reserves of energy resources that ex�st �n the western reg�ons of Canada and the 
Un�ted States are be�ng developed.  Br�t�sh Columb�a has substant�al coal depos�ts and 
sees the explo�tat�on of coalbed methane depos�ts �n �ts future.  Saskatchewan �s the largest 
natural gas produc�ng prov�nce �n Canada, the second largest o�l produc�ng prov�nce (after 
Alberta) and the world’s largest producer and exporter of uran�um.  Alberta accounts for 80 
per cent of the Western Canada Sed�mentary Bas�n’s ult�mate recoverable resources of l�ght 
o�l, and for 40 per cent of the heavy o�l.  Alberta o�l sands product�on �s expected to tr�ple 
from current levels to 2.9 m�ll�on barrels of o�l per day (MMBOPD) �n 2020.  Total crude 
product�on �n Alberta w�ll be about �.2 MMBOPD by 2020, of wh�ch about 2.� MMBOPD 
w�ll l�kely be exported ma�nly to U.S. markets.7  

In the U.S. West, coal �s the most abundant foss�l fuel. The Wyom�ng Powder R�ver Bas�n 
prov�des about �8 per cent of all of the coal produced �n the U.S. and coal product�on �s 
expected to cont�nue �ts upward trend to feed a grow�ng nat�onw�de demand for electr�c�ty. 
The West also conta�ns the largest onshore o�l-produc�ng reg�on �n the cont�guous Un�ted 
States.  It has 4� per cent of the est�mated proven and potent�al gas reserves �n the Un�ted 
States and produces nearly 20 per cent of the nat�on’s natural gas w�th a projected growth 
�n product�on that �s the largest �ncrease �n the Un�ted States.8  F�nally, Colorado, Wyo-
m�ng, New Mex�co, and Utah hold an est�mated one-th�rd to one-half of the total est�mat-
ed recoverable coalbed methane reserves �n the Un�ted States.  

Increas�ng energy resource development coupled w�th populat�on growth �n the western 
prov�nces and states has resulted �n concerns about a�r qual�ty at the local and reg�onal 
scale.  Transboundary a�r pollut�on �s also emerg�ng as an �ssue as the ev�dence of a�r pollu-
t�on transport among western states and prov�nces grows.  

A b�lateral mechan�sm already ex�sts through wh�ch to address western transboundary a�r 
pollut�on.  In �99�, Canada and the Un�ted States s�gned an agreement to address trans-
boundary a�r qual�ty �ssues – the U.S.-Canada A�r Qual�ty Agreement.9  Or�g�nally negot�-
ated to address the ac�d ra�n problems �n the east, the Agreement was amended �n 2000 w�th 
an Ozone Annex�0 when sc�ent�f�c ev�dence demonstrated that ground-level ozone or sum-
mert�me smog was a transboundary a�r qual�ty �ssue of concern for the central and eastern 
states and prov�nces.   
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Under the ausp�ces of the Agreement, transboundary �ssues �n the west were put on the 
agenda �n 200� when a p�lot project was announced �n the Georg�a Bas�n-Puget Sound of 
southern Br�t�sh Columb�a and northern Wash�ngton State.  A small transboundary a�r-
shed �n wh�ch transboundary a�rflows are s�gn�f�cant, a�r qual�ty �n the a�rshed �s currently 
relat�vely “clean” but fac�ng the prospect of deter�orat�on as the area’s populat�on and 
econom�es grow.  The p�lot project completed the Georg�a Bas�n-Puget Sound Internat�onal 
A�rshed Strategy�� �n 200�.  The goal of the Strategy �s prevent�on of a�r qual�ty deter�ora-
t�on through a number of em�ss�on reduct�on �n�t�at�ves �n the areas of clean veh�cles and 
fuels, agr�cultural em�ss�ons, mar�ne vessel and port em�ss�ons, res�dent�al wood heat�ng and 
the rev�ew of major new �ndustr�al sources of pollut�on.

The complet�on �n 200� of the Canada-U.S. Part�culate Matter Sc�ence Assessment�2 was 
another �mportant factor sett�ng the groundwork for the future add�t�on of western a�r 
qual�ty �ssues to the A�r Qual�ty Agreement.  Part�culate matter or PM – a component of 
smog - �s an �mportant a�r qual�ty concern �n Canada and the Un�ted States.  The em�ss�ons 
that comb�ne to create PM are also �nvolved �n the creat�on of ac�d ra�n, ground-level ozone 
as well as reg�onal haze or v�s�b�l�ty problems such as those dep�cted �n the photos of K�llar-
ney, Ontar�o below.  Accord�ng to the Canada-U.S. PM Sc�ence Assessment, transboundary 
PM �s an �ssue of concern from one s�de of the country to the other.  

Figure 3.  Killarney Provincial Park, Killarney Ontario.  The photo on the left was taken on 
September ��, 200� dur�ng a reg�onal a�r pollut�on event. At the t�me of th�s photograph, 
PM2.� levels were measured as �8ug/m� at a nearby mon�tor. The photo on the r�ght was 
taken from the same locat�on on September 20, 2006. When th�s photo was taken PM2.� 
levels were very low, less than 2 ug/m�.’
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Spec�f�c a�r qual�ty �ssues �n the west are already on the agenda.  The Georg�a Bas�n-Puget 
Sound transboundary reg�on was h�ghl�ghted �n the Sc�ence Assessment as an area where 
act�on on both s�des of the border �s requ�red to prevent a�r qual�ty levels from deter�o-
rat�ng as populat�on and econom�c growth �ncreases.  In the pra�r�e or Rocky Mounta�n 
reg�on, wh�le PM levels cont�nue to be low relat�ve to levels �n the east, the sc�ence assess-
ment adv�sed governments to mon�tor the reg�on espec�ally �n relat�on to transboundary 
v�s�b�l�ty or reg�onal haze.  The caut�on adv�sed by the Sc�ence Assessment was �nterest-
�ngly bolstered by a�r qual�ty model�ng undertaken by another Canada-Un�ted States study 
carr�ed out under the ausp�ces of the A�r Qual�ty Agreement – the Canada-Un�ted States 
Em�ss�ons Cap and Trad�ng Feas�b�l�ty Study��. The a�r qual�ty model�ng performed for 
th�s study showed that v�s�b�l�ty levels �n the U.S. pra�r�e states would l�kely �mprove �f the 
western Canad�an power plant em�ss�ons contr�but�ng to PM were reduced and capped.  

 2.2  What Does It Mean?

Transboundary a�r pollut�on �ssues �n the western half of the Canada-U.S. transboundary 
reg�on are emerg�ng as concerns to be addressed.  The U.S.–Canada A�r Qual�ty Agreement 
�s a mechan�sm that has proven to be effect�ve �n remed�at�on of transboundary a�r qual�ty 
�ssues �n the east.  The 2006 Canada-Un�ted States Progress Report�4 outl�nes the em�ss�on 
reduct�ons that have been ach�eved already �n Canada and the U.S. to address transbound-
ary ac�d ra�n and ozone and rev�ews the �mprovements �n the env�ronment that have result-
ed from the em�ss�on reduct�ons.  

On Apr�l ��, 2007, the U.S. and Canad�an governments announced the�r �ntent�on to 
negot�ate amendments to the A�r Qual�ty Agreement to address transboundary part�culate 
matter.  The negot�at�ons to develop a PM Annex w�ll prov�de an opportun�ty for the two 
governments to �ncorporate comm�tments �n the Agreement that w�ll reduce PM levels �n 
the east where they are now a transboundary problem.  The negot�at�ons could also allow 
governments to �ncorporate un�que western �ssues �n the Agreement �n a way that recog-
n�zes and deals w�th �ndustr�al pollut�on from the grow�ng energy �ndustry �n the western 
prov�nces and states.  For �nstance, the PM Annex could �ncorporate act�ons by govern-
ments to address em�ss�ons that are creat�ng ac�d ra�n and reg�onal haze �n the western pra�-
r�e reg�on.  Further, to bu�ld on the ex�st�ng cooperat�on �n the Georg�a Bas�n-Puget Sound 
area, the Agreement could des�gnate th�s part�cular reg�on as a transboundary reg�on under 
the Agreement along w�th comm�tments to control ex�st�ng pollut�on from key sources 
such as ports and mar�ne sh�pp�ng and to prevent future a�r qual�ty deter�orat�on. 
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 2.3  Recommendation

As the locus of energy development moves 
westward, can we tackle transboundary a�r qual-
�ty concerns?

The Un�ted States-Canada A�r Qual�ty Agree-
ment can address the emerg�ng transboundary 
a�r qual�ty �ssues �n the west.  Upcom�ng ne-
got�at�ons of a PM Annex should �nclude the 
follow�ng:  des�gnate the Georg�a Bas�n-Puget 
Sound as a transboundary area and comm�t to 
reduc�ng em�ss�ons �n key pollut�ng sources such 
as mar�ne sh�ps and ports to prevent a�r qual�ty 
deter�orat�on; and  address new em�ss�ons from 
western energy development by comm�tt�ng to 
act�ons that w�ll reduce the em�ss�ons that create 
smog, ac�d ra�n, reg�onal haze and other emerg-
�ng western a�r qual�ty �ssues.

Air Quality Agreement –  
Leadership in Bilateral Cooperation  

The Un�ted States-Canada A�r Qual�ty 
Agreement was negot�ated and s�gned by 
Pres�dent Reagan and Pr�me M�n�ster Mul-
roney �n �99�, s�gn�fy�ng a b�lateral des�re 
to cooperate on transboundary a�r qual�ty.  
S�nce then, the Agreement has prov�ded 
the foundat�on and framework for pract�cal 
and effect�ve cooperat�on between the two 
countr�es.  

The Agreement has resulted �n �mprove-
ments �n a�r qual�ty �n both countr�es.  Under 
the Agreement, ecosystem damage from ac�d 
ra�n has decreased substant�ally and w�th the 
amendment �n 2000 of the Ozone Annex to 
the Agreement, summert�me smog levels �n 
eastern U.S. and Canada are decl�n�ng as the 
targets and t�mel�nes for em�ss�ons reduc-
t�ons comm�tted �n the Agreement are met.  
A PM Annex, to be negot�ated �n the com�ng 
months, should add new em�ss�on reduct�on 
comm�tments that w�ll �mprove PM levels 
�n Canada and the U.S. and have the added 
benef�t of further lessen�ng damage from ac�d 
ra�n and summert�me smog.
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3.0  Are governments doing enough to deal with increasing aviation  
 and marine pollution along our coasts and in our cities? 

 3.1  The Story

In the f�rst Cr�t�cal Issues report, the IAQAB �dent�f�ed that further reduct�ons �n em�s-
s�ons from boats, sh�ps and planes were needed.  Then, as now, �t was clear that as govern-
ments �n North Amer�ca and the European Un�on have moved to t�ghten em�ss�ons stan-
dards for new cars, trucks and small eng�nes, other transportat�on sources not yet regulated 
to the same extent would become �ncreas�ngly s�gn�f�cant sources of pollut�on.

Marine Emissions
Fuel used �n ocean go�ng vessels has much h�gher sulphur content than the more str�ctly 
regulated gasol�ne and d�esel fuels used �n land-based veh�cles. The Internat�onal Mar�t�me 
Organ�zat�on (IMO) MARPOL Convent�on�� sets the fuel standards for ocean go�ng ves-
sels and these standards are not str�ngent.  The fact that sh�p em�ss�ons growth rates are 
faster than GDP�6 coupled w�th MARPOL’s weak fuel standards means that pollut�on from 
commerc�al sh�ps �s expected to account for one-f�fth of all d�esel soot generated �n 2020 �n 
the U.S., mak�ng sh�ps the second-largest source nat�onw�de�7.  In the reg�on around Van-
couver, Br�t�sh Columb�a, mar�ne vessels are a large and grow�ng source of smog form�ng 
em�ss�ons. W�thout act�on to reduce mar�ne vessel em�ss�ons, mar�ne vessels are forecast to 
exceed cars as the largest source of smog-form�ng contam�nants �n the Lower Fraser Valley 
after 20�0.�8  In the Great Lakes, the aggregate a�r-qual�ty effect from sh�p em�ss�ons needs 
further study.  In certa�n �nstances the effect may be as s�gn�f�cant as some large �ndustr�al 
sources, but d�fferent types of eng�nes and fuels do have less env�ronmental �mpacts.

Aviation Emissions
Wh�le est�mates of the growth �n em�ss�ons from a�r passenger and a�rfre�ght traff�c vary, all 
sources agree that �t has grown s�gn�f�cantly.  Most sc�ent�sts bel�eve that pollutants released 
by a�rplanes at h�gh att�tudes cause substant�al damage to the atmosphere but av�at�on em�s-
s�ons are also an a�r qual�ty concern at ground level.  For example, �t �s est�mated that �� per 
cent of the traff�c �n the area of the Montréal–P�erre Ell�ott Trudeau Internat�onal A�rport, 
located �n a busy suburb of Montréal, �s a�rport related.  In the Un�ted States, the number 
of a�rcraft take-offs and land�ngs have grown from around �� m�ll�on �n �976 to almost �0 
m�ll�on �n 2000 or about �0� per cent.  Wh�le em�ss�ons from most source sectors are de-
cl�n�ng due to control programs, the growth �n a�r travel and the cont�nued lack of control 
programs for a�rcraft eng�nes �s result�ng �n �ncreased pollut�on from a�rports.�9
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 3.2  What Does It Mean?

Wh�le the U.S. and Canad�an governments have the author�ty and do regulate eng�nes and 
fuels for cars, trucks and other land-based veh�cles, the reduct�on of em�ss�ons from a�rcraft 
and sh�ps poses spec�al challenges.  Fuel standards are set �nternat�onally for av�at�on by 
the Internat�onal C�v�l Av�at�on Organ�zat�on (ICAO) and for ocean go�ng vessels by the 
Internat�onal Mar�t�me Organ�zat�on’s MARPOL Convent�on.  Eng�ne standards are set 
through both �nternat�onal and domest�c requ�rements.  Independent act�on on fuel or en-
g�ne standards appl�ed w�th�n the terr�tory of one nat�onal government would be d�ff�cult.

Desp�te the challenge of act�ng �ndependently, voluntary measures between governments 
and the pr�vate sector are poss�ble and may ach�eve some em�ss�on reduct�ons.  An example 
�s the 2004 voluntary agreement between the Government of Canada and the A�r Transport 
Assoc�at�on of Canada to reduce the growth of greenhouse gas em�ss�ons �n Canada’s av�a-
t�on sector through energy eff�c�ency �mprovements.   

The problem of how to address the challenges of reduc�ng sh�p em�ss�ons has been on U.S. 
and Canad�an agendas for a number of years.  To ach�eve reduct�ons from ocean go�ng 
vessels that are reg�stered offshore requ�res work�ng through the Internat�onal Mar�t�me 
Organ�zat�on’s MARPOL Convent�on.  Annex VI of MARPOL �ncludes prov�s�ons that 
allow spec�al reg�ons to be des�gnated as Sulphur Ox�de Em�ss�on Control Areas (SECAs) 
where all sh�ps must use fuel that meets certa�n fuel standards.   In 2002, the European 
Comm�ss�on took advantage of the Annex VI SECA prov�s�ons and des�gnated SECAs �n 
a number of areas �n the European reg�on where a�r qual�ty and ac�d ra�n are problems and 
where all sh�ps are requ�red to use lower sulphur fuels. 
 
A two pronged approach �s underway �n the U.S. and Canada to address mar�ne em�ss�ons.  
Us�ng the�r own regulatory author�t�es, both Canada and the Un�ted States are regulat�ng 
the levels of sulphur �n non-road d�esel fuel, wh�ch w�ll lower em�ss�ons from mar�ne vessels 
w�th�n the Great Lakes and �n other near-coastal areas along the coasts of North Amer�ca.  
The Un�ted States Env�ronmental Protect�on Agency (EPA) has also announced proposed 
new federal em�ss�on standards for mar�ne d�esel eng�nes �n both ocean go�ng vessels 
�nclud�ng conta�ner sh�ps, tankers, bulk carr�ers and cru�se sh�ps as well as smaller eng�nes 
used �n recreat�onal and small f�sh�ng boats, yachts, tugs and great lake fre�ghters. The pro-
posal a�ms to cut em�ss�ons that contr�bute to smog format�on by as much as 90 per cent.  
However, sh�p em�ss�ons must also be addressed through the Internat�onal Mar�t�me 
Organ�zat�on.  A July 2007 proposal from the Un�ted States to the IMO would set new 
l�m�ts for pollutants from sh�ps operat�ng �n certa�n areas, set new str�ngent standards for 
all eng�nes �n ocean go�ng vessels and even t�ghter standards for eng�nes operat�ng �n areas 
des�gnated as SECAs where a�r qual�ty �s an �ssue of concern.  In parallel, Canada and the 
U.S. are promulgat�ng the domest�c regulat�ons necessary to allow them to off�c�ally s�gn 
onto or “rat�fy” Annex VI of MARPOL so that they w�ll be able, as “Part�es” to Annex VI, 
to subm�t proposals through MARPOL to establ�sh SECAs for North Amer�ca.  To that 
end, the U.S. has g�ven �ts consent to rat�fy Annex VI and �s awa�t�ng the passage of �mple-
ment�ng leg�slat�on.  In Canada, the Canada Sh�pp�ng Act Regulat�ons for the Prevent�on of 
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Pollut�on from Sh�ps and for Dangerous Chem�cals (SOR/2007-86) were amended �n June 
2007 to �nclude the prov�s�ons for a future SECA. 

Controll�ng em�ss�ons from av�at�on and mar�ne fuels and eng�nes �s only part of the prob-
lem of em�ss�ons from these transportat�on sources.  The operat�ons at a�rports and ports 
themselves create substant�al a�r pollut�on whose hazardous effects could be controlled.  In 
a�rports, for �nstance, a�rplane operat�ons wh�le on the ground, em�ss�ons from ground sup-
port veh�cles and pollut�on from traff�c mov�ng people and goods to and from the a�rport 
could be addressed us�ng cost-effect�ve, techn�cally feas�ble means – �f governments were so 
�ncl�ned.  Where ports are concerned, s�m�lar act�on �s poss�ble.  The operat�ons at conta�ner 
term�nals and of sh�ps docked �n port and the pollut�on created by trucks and other port 
related veh�cles can all be addressed and em�ss�ons reduced.  

Certa�n ports have already taken act�on.  In May 2006, the Wash�ngton State ports of Seattle, 
Tacoma and Br�t�sh Columb�a’s Vancouver announced the Pac�f�c Northwest Ports Clean 
A�r Strategy. The Strategy a�ms to reduce, by 20�0, part�culate matter from sh�ps at berth by 
70 percent and from cargo handl�ng equ�pment by �0 percent. The strategy, wh�ch �ncludes 
long-term em�ss�on reduct�on goals for sh�ps and cargo handl�ng, w�ll also address port-
related em�ss�ons from tra�n, truck and harbor craft act�v�t�es.  The focus of the em�ss�on 
reduct�ons w�ll be d�esel em�ss�ons and greenhouse gases from the port act�v�t�es and PM 
em�ss�ons from sh�ps at berth and from cargo handl�ng equ�pment.  The Port of Los Angeles 
has created an a�r qual�ty program that focuses on reduc�ng em�ss�ons from conta�ner vessels 
docked at the Port of Los Angeles. Instead of runn�ng on d�esel power wh�le at berth, the 
sh�ps are equ�pped to “plug �n” to shore s�de electr�cal power wh�ch the Port prov�des.  

 3.3  Recommendations

Are governments doing enough to deal with increasing 
aviation and marine pollution along our coasts and in 
our cities? 

The U.S. and Canad�an governments should lead by ex-
ample to reduce av�at�on and mar�ne em�ss�ons by: rat�fy�ng 
Annex VI of the Internat�onal Mar�t�me Organ�zat�on’s 
MARPOL Convent�on as soon as poss�ble and creat�ng 
North Amer�can SECAs where sh�ps would be requ�red to 
meet str�ngent fuel and eng�ne standards, comm�tt�ng to 
act�ons �n the Canada-U.S. A�r Qual�ty Agreement that w�ll 
reduce mar�ne and av�at�on em�ss�ons at a�rports and ports 
and �n the Great Lakes Reg�on, and support�ng act�ons by 
other levels of government to reduce a�r pollut�on at ports 
and a�rports �nclud�ng, for �nstance, shore-based power for 
sh�ps �n ports and other pol�c�es to �ncent susta�nable prac-
t�ces �n the Border Reg�on.  

Port of Los Angeles  
Shore-Based Power
  
Alternat�ve Mar�t�me Power 
(AMP)™, �s a one-of-a-k�nd a�r 
qual�ty program that focuses on 
reduc�ng em�ss�ons from conta�ner 
vessels docked at the Port of Los 
Angeles. Instead of runn�ng on on-
board d�esel power wh�le at berth, 
AMP-equ�pped sh�ps “plug �n” to 
shore s�de electr�cal power; l�ter-
ally an alternat�ve power source for 
oceango�ng vessels, for the ent�re 
t�me �t takes to load and unload 
conta�ners.  Sh�ps that use AMP™ 
el�m�nate an est�mated � ton of 
smog pollutants per day �n port as 
compared to sh�ps that use conven-
t�onal mar�ne fuel.
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4.0  If data are the currency of effective action, why are the nations’ air  
 quality information systems always the “poor cousins”?  

 4.1  The Story

Although rarely �n the headl�nes, data on a�r qual�ty are so �mportant to ach�ev�ng any k�nd of 
progress on a�r pollut�on that, as support for data collect�on d�m�n�shes �n Canada and the Un�ted 
States, so does our ab�l�ty to know what to do about a�r qual�ty concerns or whether act�ons already 
taken have been successful.  

Data on a�r qual�ty are the underp�nn�ng of eff�cac�ous act�on.   Examples abound �n recent h�story 
of rout�ne data gather�ng warn�ng sc�ent�sts of unexpected - and un�ntended - consequences of �n-
dustr�al products and processes.  For example, f�nd�ng the ozone hole was a surpr�se for the weather 
sc�ent�sts who were carry�ng out rout�ne mon�tor�ng of the upper atmosphere.  

In Europe comprehens�ve mon�tor�ng systems are supported and used rout�nely as the bas�s for 
pol�cy development.  As�a �s rap�dly develop�ng mon�tor�ng capac�ty.  Governments are slowly 
develop�ng the Global Earth Observat�on System of Systems (GEOSS) as recogn�t�on that an early 
warn�ng system of mon�tor�ng �s needed for the health of the planet.  

The Canad�an and U.S. mon�tor�ng systems developed to support research and assessment for ac�d 
ra�n, smog and v�s�b�l�ty are the follow�ng.

�.  Interagency Mon�tor�ng of Protected V�sual Env�ronments (IMPROVE).   Located �n ��6 
nat�onal parks and w�lderness areas �n the U.S., IMPROVE �s the network that collects �n-
format�on about v�s�b�l�ty, reg�onal haze and aerosol cond�t�ons �n parks and pr�st�ne areas.  
IMPROVE has been a key part�c�pant �n v�s�b�l�ty-related research and �ts extens�ve data 
set has allowed for analys�s of trends �n aerosol concentrat�ons.

2.  Clean A�r Status and Trends Network (CASTNET). 
 CASTNET, w�th over 80 s�tes �n the U.S., �s the pr�mary source for data �n the U.S. on 

dry ac�d�c depos�t�on of sulphur and n�trogen-conta�n�ng chem�cals and rural ground level 
ozone or summer-t�me smog. CASTNET �s used �n conjunct�on w�th other nat�onal mon�-
tor�ng networks to prov�de �nformat�on for evaluat�ng the effect�veness of nat�onal em�s-
s�on control strateg�es such as the Ac�d Ra�n Program and the Clean A�r Interstate Rule. 

�.  Nat�onal Atmospher�c Depos�t�on Program (NADP).
 NADP �s the network devoted to prec�p�tat�on mon�tor�ng s�tes w�th over 2�0 s�tes spann�ng 

the cont�nental Un�ted States, Alaska, and Puerto R�co, and the V�rg�n Islands. The purpose 
of the network �s to collect data on the chem�stry of major �ons conta�n�ng sulphur, n�trogen, 
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and other chem�cals �n  prec�p�tat�on for mon�tor�ng of geograph�cal and temporal long-term 
trends.  NADP Mercury Depos�t�on network also measures mercury �n prec�p�tat�on; efforts 
are underway to add measurements of var�ous forms of mercury �n a�r.

4.  Canad�an A�r and Prec�p�tat�on Mon�tor�ng Network (CAPMoN).
 CAPMoN �s a rural a�r qual�ty mon�tor�ng network that focuses on the major �ons pr�mar-

�ly of sulphur and n�trogen �n remote and pr�st�ne st�es. There are currently 28 measure-
ment s�tes �n Canada and � �n the U.S.A.  The purpose of the CAPMoN network �s to 
determ�ne the spat�al patterns and establ�sh the temporal trends of atmospher�c pollutants 
related to ac�d ra�n and smog, prov�de data for long-range transport model evaluat�ons and 
effects research, and to study atmospher�c processes.

These four networks are coupled w�th others whose ma�n purpose �s to prov�de governments and the 
publ�c w�th �nformat�on about a�r qual�ty levels �n relat�on to governmental a�r qual�ty goals such as 
the Canada w�de Standards for Ozone and Part�culate Matter �n Canada and the Nat�onal Amb�ent 
A�r Qual�ty Standards (NAAQS) �n the U.S..  The U.S. The A�r Qual�ty System20 (AQS) database 
conta�ns measurements of a�r pollutant concentrat�ons �n the �0 Un�ted States, plus the D�str�ct of 
Columb�a, Puerto R�co, and the V�rg�n Islands. The measurements �nclude both cr�ter�a a�r pol-
lutants and hazardous a�r pollutants. The Canad�an Nat�onal A�r  Pollut�on Surve�llance (NAPS) 
Network2� mon�tors both cr�ter�a a�r pollutants at ��2 stat�ons �n �� c�t�es �n ten prov�nces and two 
terr�tor�es �n add�t�on to tox�c a�r contam�nants �n 40 urban and rural locat�ons �n Canada. 

Data mon�tor�ng networks �n North Amer�ca have trad�t�onally focused on natural and anthropo-
gen�c “reg�onal and local” �ssues such as forest f�res, ac�d ra�n and smog – events and pollutants that 
were not recogn�zed as be�ng transported outs�de of the Canada-U.S. borders.  W�th econom�c de-
velopment �n Ch�na, Ind�a and Southeast As�a and recogn�t�on that �ntercont�nental and hem�spher-
�c transport �s carry�ng natural mater�al such as dust as well as hazardous substances, smog and ac�d 
ra�n from As�a to North Amer�ca and from North Amer�ca to Europe, the ab�l�ty to understand, 
assess and mon�tor North Amer�can levels and trends �n the a�r and the env�ronment �s cruc�al to a�r 
qual�ty �ntervent�on. 

 4.2  What Does It Mean?

Over the past 2� years, support for the type of mon�tor�ng networks descr�bed above has dw�ndled.  
Generally, support has followed a pattern.  An �ssue �s asserted to be a major env�ronmental prob-
lem and the lack of �nformat�on needed to understand �ts nature, extent, and �mpact �s decr�ed. A 
program of mon�tor�ng and research �s �nst�tuted to gather the knowledge needed to develop an 
appropr�ate pol�cy response. A response �s fash�oned and �mplemented, and frequently a pledge 
�s g�ven to cont�nue env�ronmental mon�tor�ng to evaluate the effect�veness of the pol�cy act�ons. 
However, the mon�tor�ng program assoc�ated w�th the �ssue enters an almost �mmed�ate decl�ne as 
new �ssues are �dent�f�ed, and l�m�ted resources are demanded by other problems.  In th�s phase, 
budget-dr�ven changes such as temporary shutdowns, s�te moves or closures, changes �n sampl�ng 
�ntervals, and reduct�ons �n qual�ty assurance and qual�ty control d�m�n�sh the value of the long-
term data set due to overall loss of cont�nu�ty �n the h�stor�cal record. 
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In terms of IMPROVE and CAPMoN, support has sh�fted w�th the pol�t�cal attent�on 
g�ven to a part�cular env�ronmental �ssue.  Support for CASTNet and NADP �n the U.S. 
was adequate dur�ng the years when ac�d ra�n was the ma�n �ssue on the nat�onal env�ron-
mental agenda.  Once the focus of the federal agenda changed, however, support has slowly 
eroded w�th the consequences that f�eld hardware and commun�cat�ons equ�pment at the 
mon�tor�ng stat�ons are worn out and sc�ent�sts are mov�ng on to other f�elds. 

The �neff�c�ency of an approach that does not susta�n support for mon�tor�ng �mposes ad-
d�t�onal d�rect and h�dden costs. The start-up and shutdown costs of des�gn�ng and �mple-
ment�ng networks are s�gn�f�cant. A lack of coord�nat�on between ex�st�ng and new mon�-
tor�ng efforts adds to the delays �n address�ng emerg�ng �ssues and to the cost of generat�ng 
the �nformat�on requ�red to develop sound pol�cy. The value of an extens�ve t�me ser�es 
record goes beyond the �dent�f�cat�on of a spec�f�c problem. Long-term t�me ser�es perm�ts 
ver�f�cat�on that dec�s�ons are effect�ve, solut�ons are �ndeed work�ng and the ongo�ng costs 
and benef�ts of the g�ven control program are assessed accurately.  F�nally, when there �s 
�nsuff�c�ent mon�tor�ng �nformat�on about what �s actually �n the atmosphere, pol�cy adv�ce 
must rely on models to pred�ct what should be �n the atmosphere – and models that are not 
grounded �n good mon�tored data may not prov�de good adv�ce. 

When governmental support for a mon�tor�ng network falters, accountab�l�ty report�ng to 
the publ�c �s often the f�rst to suffer.  W�thout data, accountab�l�ty reports cannot be pro-
v�ded.  When Canada d�d not support the collect�on of �nformat�on through �ts CAPMoN 
network on ac�d ra�n between 2000 and 2004, the maps �ncluded �n the Canada-U.S. A�r 
Qual�ty Agreement Progress Report 2006 that were meant to report on the level of eco-
system damage �n eastern North Amer�ca were almost blank for the Canad�an s�de of the 
border.  Accord�ng to the Progress Report, “… the data ava�lable for 2000–2004 �n Canada 
were �nsuff�c�ent to perm�t �nterpolat�on and contour�ng.”22  The follow�ng F�gures taken 
from the Progress Report show Canada’s terr�tory on the map f�lled �n for �990-�994 and 
almost blank for 2000-2004.

Figure 4.   Mean sulphate wet deposition for  
1990-1994, for comparison with Figure 5 

Figure 5.  Mean sulphate wet deposition 
for 2000-2004  
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Ammonia - an emerging issue 

In some sens�t�ve western North Amer�can mounta�n locat�ons chem�-
cally reduced n�trogen (pr�mar�ly ammon�a and part�culate ammon�um) 
contr�butes as much as �0 per cent of the “total load” depos�t�on of 
n�trogen.  In the M�dwest and pra�r�es of the Un�ted States and Canada, 
reduced forms of n�trogen are the dom�nant forms depos�ted to for-
ests and f�elds.  The pr�mary effects of the depos�t�on are ac�d�f�cat�on 
of poorly buffered so�ls and “eutroph�cat�on” – over-fert�l�zat�on – of 
coastal waters.  Reduced n�trogen �s also a key �ngred�ent �n part�cle mat-
ter pollut�on.  In agr�cultural reg�ons, ox�d�zed forms of n�trogen from 
mob�le em�ss�ons and power plants can comb�ne w�th reduced n�trogen 
em�tted from an�mal waste and fert�l�zer, result�ng �n the format�on of 
smog and v�s�b�l�ty degradat�on.  

Em�ss�ons �nventor�es for reduced n�trogen are �nadequate because the 
Canad�an Nat�onal Pollutant Release Inventory (NPRI) and the U.S. 
Tox�cs Release Inventory (TRI) do not requ�re the report�ng of �ts em�s-
s�ons from farms, feedlots or �ndustry (ex. fert�l�zer plants).  Further-
more, there are few mon�tors across North Amer�ca to determ�ne the 
spat�al var�ab�l�ty of ammon�a once �t enters the atmosphere. 

React�ng to over-fert�l�zat�on of so�l and water that occurred �n large Euro-
pean reg�ons, nat�onal governments evoked aggress�ve ammon�a pol�cy �n 
the late �990s, recogn�z�ng that to address th�s problem, ammon�a em�ss�ons 
must be reduced. As a result, the sc�ence on agr�cultural sources of n�trogen 
�s advanced and �n the Netherlands, where the �ssue has been exam�ned for 
several decades, the �nformat�on database adequately supports the develop-
ment of pol�c�es to effect�vely control agr�cultural sources of n�trogen. 

In Canada and the Un�ted States, pass�ve mon�tor�ng methods such as the 
Southern Ontar�o Ammon�a Pass�ve Sampler Survey could be adapted to 
measure forms of reduced n�trogen em�tted from farms and feedlots at an 
adequate number of locat�ons to eluc�date em�ss�ons hot spots.  Further 
measurements of “total depos�t�on loads” of n�trogen to land and water, 
�nclud�ng n�trogen spec�es �n ra�n, snow, fog and cloudwater, as well as 
part�culate and gaseous depos�t�on, should also be supported at a l�m�ted 
number of locat�ons to better benchmark the s�mpler pass�ve mon�tor data. 

Wh�le the spat�al wet depos�t�on of both ox�d�zed and reduced forms 
of n�trogen �s reasonably well understood, n�trogen depos�t�on v�a 
dry depos�t�on processes �s less clear because North Amer�can f�lter-
pack concentrat�on measurements are �nsuff�c�ent �n number, are not 
espec�ally prec�se for measur�ng ox�d�zed n�trogen chem�cal spec�es, 
and do not capture ammon�a.  In add�t�on, f�scal real�ty has d�m�n�shed 
the number of dry depos�t�on measurement locat�ons �n Canada and 
threatens to reduce U.S. measurement locat�ons as well.  Suff�c�ent 
understand�ng of total depos�ted atmospher�c n�trogen w�ll requ�re a 
program to measure all of the �mportant chem�cal spec�es of n�trogen 
at an adequate number of locat�ons w�th appropr�ate temporal resolu-
t�on for decades to come. 

4.3  Recommendation

If data are the currency of 
effect�ve act�on, why are the 
nat�ons’ a�r qual�ty �nfor-
mat�on systems always the 
“poor cous�ns”?  

The Canad�an and U.S. 
governments should support 
the collect�on of a�r qual�ty 
data by ma�nta�n�ng stable 
fund�ng and by prov�d�ng 
opportun�t�es to enhance 
networks �n response to 
emerg�ng �ssues.

The U.S. and Canad�an 
governments are requested 
to br�ef the Comm�ss�on on 
the�r programs and plans to 
ensure susta�ned adequate 
�nformat�on for publ�c ac-
countab�l�ty report�ng on a�r 
qual�ty and the env�ronment. 

The Canad�an and U.S. gov-
ernments should coord�nate 
a�r qual�ty mon�tor�ng, by 
�mplement�ng a user-dr�ven 
GEOSS-l�nked model much 
l�ke the Great Lakes Ob-
serv�ng System.
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GLOS, IOOS and GEOSS Model for International Data Collection,  
Management and Use

More than �00 countr�es and organ�zat�ons, �nclud�ng Canada and the 
U.S., are work�ng together to create the Global Earth Observat�on Sys-
tem of Systems (GEOSS).  The goal of GEOSS �s to alert  pol�cy makers 
and managers throughout the planet  of env�ronmental and econom�c 
challenges us�ng �nformat�on that can be understood and �s so well �nte-
grated that �t �s “borderless”.
 
In the U.S., the ocean and coastal component of GEOSS �s the Integrat-
ed Oceans Observ�ng System (IOOS) of wh�ch the Great Lakes Observ-
�ng System (GLOS) �s a reg�onal node.  On the other s�de of the border, 
the Canad�an Group on Earth Observat�ons (CGEO) has been formed, 
led by Env�ronmental Canada, the Canad�an Space Agency and a host of 
other cooperat�ng agenc�es.  The IOOS soc�etal goals are to w�de-rang-
�ng and comprehens�ve �nclud�ng econom�c goals l�ke safe and eff�c�ent 
mar�t�me transportat�on and env�ronmental results l�ke preserv�ng and 
restor�ng health ecosystems.

A novel approach has been used to ach�eve the goals of IOOS �n the 
Great Lakes.  Funded by grants from the U.S. Nat�onal Ocean�c & 
Atmospher�c Adm�n�strat�on and coord�nated by the GLOS Reg�onal 
Assoc�at�on, a nonprof�t corporat�on led by a w�de var�ety of stakehold-
ers, �nclud�ng all levels of government, Nat�ve Amer�cans, academ�c 
�nterests, �ndustry and other �nformat�on users,  , the reg�onal assoc�at�on 
has developed and adopted a d�verse governance structure, assessed user 
needs and developed annual work plans and a f�ve-year v�s�on for observ-
�ng system enhancements.  V�a �ts webs�te, the system already prov�des 
current data and forecasts regard�ng Great Lakes water levels, surface 
temperature and weather – �nformat�on that �s cr�t�cal  to boat�ng and 
sh�pp�ng �nterests.  Top user needs to be addressed �n the future �nclude 
water protect�on �n southeast M�ch�gan and remote sens�ng to support 
mon�tor�ng of nutr�ent and sed�ment load�ng.

Most recently, GLOS has focused on creat�ng a reg�onal data and com-
mun�cat�ons system that �ncludes a b�nat�onal mon�tor�ng �nventory, the 
geospat�al maps developed by the IJC’s Lake Ontar�o and St. Lawrence 
R�ver Study, and a�r em�ss�ons datasets from the e�ght Great Lakes states 
and the prov�nce of Ontar�o.

Recommendation:  The U.S. and Canad�an governments should coor-
d�nate a�r qual�ty mon�tor�ng �n the boundary reg�on, by �mplement�ng a 
user-dr�ven GEOSS-l�nked model much l�ke the Great Lakes Observ�ng 
System. 
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5.0  Individual actions are critical where small-scale, scattered air pollution  
 sources are concerned – can our governments adapt to be effective?

 5.1  The Story

The Ac�d Ra�n programs �n Canada and the U.S. focused on the largest �ndustr�al contr�bu-
tors to the problem  – power plants and smelters – and d�d so successfully.  Th�s was the 
most eff�c�ent way to address the �ssue at the t�me.  It was cost-effect�ve and em�ss�ons 
from smelters and power plants have decl�ned �n the last three decades wh�le �mprovements 
�n the env�ronment are measurable. 

Ev�dence now shows that small –scale sources  - often consumer goods – are now substan-
t�ally contr�but�ng to health and env�ronmental damage as em�ss�ons from the b�g smoke-
stack polluters decrease.  The locat�on of the em�ss�ons from these sources �s �mportant.  
They are often found where the greatest numbers of people l�ve – �n and around c�t�es.  F�-
nally, as d�scret�onary �ncome �ncreases �n Un�ted States and Canada and consumers spend 
the�r money, the number of the products whose pollut�on �s a concern �s �ncreas�ng.
 
Recreation vehicles and lawn and garden equipment
As noted �n the f�rst Cr�t�cal Issues report, recreat�onal veh�cles, �nclud�ng snowmob�les and 
outboard motors and lawn and garden appl�ances (lawn mowers, edge tr�mmers, etc.) have 
been shown to be �mportant contr�butors to the format�on of ozone or summert�me smog.  In 
some parts of the Un�ted States, walk-beh�nd and r�d�ng mowers and other garden appl�ances 
account for up to �0 per cent of summert�me smog-form�ng em�ss�ons from mob�le sources.  

Open burning
Open burn�ng �s the uncontrolled burn�ng of mater�als where smoke �s released d�rectly �nto 
the a�r w�thout pass�ng through a ch�mney and where the mater�al that �s burned �s only par-
t�ally combusted. Open burn�ng �n c�t�es and towns generally occurs on decks and �n back-
yards us�ng f�re p�ts or “ch�m�neas” whereas open burn�ng �n rural areas often means burn�ng 
household trash and other garbage �n a p�t or us�ng a steel drum known as a burn barrel. 

The U.S. EPA D�ox�n Re-Assessment est�mated that the uncontrolled burn�ng of house-
hold trash was generat�ng �9% of the total quant�f�able annual releases of d�ox�n/furans �n 
the Un�ted States. Th�s f�gure �s supported by EPA em�ss�on tests on the burn�ng of house-
hold/commerc�al waste �n barrels.2�  Open burn�ng of unsorted trash also contr�butes to 
the em�ss�ons of hazardous pollutants24 and smog-form�ng pollutants that can cause health 
problems rang�ng from resp�ratory d�stress, damage to the l�ver, k�dney, and central nervous 
system and cancer2�. 
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Woodstoves
Smoke from burn�ng wood conta�ns large amounts of smog-form�ng and hazardous pollut-
ants. In many homes �n Canada and the Un�ted States, wood �s the pr�mary source of heat.  
In certa�n areas, wood smoke can become one of the most �mportant concerns �n a�r qual-
�ty.26  For �nstance, �n Québec, w�ntert�me smog ep�sodes have become a problem as more and 
more people have started to burn wood for heat to save money.  The number of homes �n the 
prov�nce w�th wood burn�ng appl�ances shot up from 87,000 �n �987 to about ��0,000 �n 2000 
accord�ng to Stat�st�cs Canada.  An est�mated �00,000 of these homes are �n Montréal. 

 5.2  What Does It Mean?

The trad�t�onal regulatory “b�g st�ck” approaches to pollut�on management have the�r place 
�n a�r qual�ty management.  However, where small-scale, d�spersed pollut�on sources and 
the act�ons of �nd�v�duals are concerned, governments must adapt to be effect�ve.

Equipment Bans and Use Limitations at the Local Level
Canad�an and U.S. federal governments and the State of Cal�forn�a are regulat�ng manufac-
turers to bu�ld cleaner eng�nes to power nearly all walk-beh�nd and r�d�ng lawnmowers as 
well as small generators and other dev�ces. 

However, even when cleaner eng�nes are ava�lable to consumers, the cost to replace old work�ng 
eng�nes w�th new cleaner ones creates a barr�er to change.  To address th�s, a number of ap-
proaches are be�ng taken.  Commun�t�es on both s�des of the U.S. – Canada border are restr�ct-
�ng the use of lawn mowers and other handheld eng�nes by mun�c�pal personnel on “smog” days.  
Res�dents are also be�ng asked to part�c�pate on a voluntary bas�s.  In 2007, Ontar�o announced 
�ts �ntent�on to ban the use of all lawn equ�pment eng�nes us�ng the old “2-stroke” technology 
dur�ng summer months and c�t�es l�ke Toronto are cons�der�ng a more extens�ve ban. 

Education, Municipal By-laws and Enforcement
In many jur�sd�ct�ons �n both Canada and the Un�ted States, a perm�t �s requ�red for any 
open burn�ng. Others have banned th�s pract�ce wh�le �n other jur�sd�ct�ons, there are 
restr�ct�ons on the t�m�ng, locat�on and type of fuel allowed. However the publ�c’s lack of 
awareness, and, �n rural sett�ngs, l�m�ted and less conven�ent alternat�ves for garbage d�s-
posal as well as the lack of enforcement of current regulat�ons and restr�ct�ons reduce the 
effect�veness of current government pol�c�es.

C�t�zen surveys conducted �n Northwest W�scons�n and Northeast M�nnesota (2000) and 
Ontar�o (200�) revealed that conven�ence was the number one reason c�ted for burn�ng 
garbage.  A large percentage of the people who were surveyed sa�d that they would con-
t�nue open burn�ng even �f alternat�ves were ava�lable. These c�t�zen surveys also demon-
strated how l�ttle people knew about the health and env�ronmental r�sks assoc�ated w�th 
open burn�ng. Many smaller mun�c�pal�t�es, be�ng unaware of the health and env�ronmental 
r�sks, had no local bylaws or regulat�ons to prevent open burn�ng27.  In c�rcumstances where 
bylaws ex�sted, there was l�ttle enforcement.
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The U.S.-Canada Great Lakes B�nat�onal Tox�cs Strategy28 has set out a target to address pol-
lut�on from open burn�ng through educat�ng government off�c�als and the publ�c, �mprov�ng 
garbage and recycl�ng serv�ces/fac�l�t�es and support�ng mun�c�pal governments �n develop�ng 
bylaws and enforc�ng them.  

Subsidizing “Change-out’ Programs
Many North Amer�can woodstove manufacturers have developed new, advanced combust�on 
systems that use an est�mated �0 per cent less wood and reduce dangerous em�ss�ons by up 
to 90 per cent. These new h�gh-eff�c�ency Canad�an Standards Assoc�at�on or EPA-cert�f�ed 
stoves are w�dely ava�lable across Canada and Un�ted States. The Un�ted States banned the 
sale of non-cert�f�ed woodstoves �n �99�.  

However, the vast major�ty of people �n the Un�ted States and Canada are st�ll us�ng old 
stoves or f�replaces and educat�on and �nformat�on has had l�ttle overall �mpact on woodstove 
replacement dec�s�ons.  Costs for the h�gh-eff�c�ency stoves are relat�vely h�gh compared to 
older models and the old stoves do not wear out.  Clearly a government command and con-
trol approach �s not an effect�ve way to reduce woodstove em�ss�ons.

In an effort to get new h�gh-eff�c�ency stoves �nto people’s homes, an �nnovat�ve subs�dy pro-
gram �s underway �n L�bby, Montana.  The L�bby woodstove “changeout” program �s a gov-
ernment/�ndustry effort to prov�de f�nanc�al subs�d�es �n order to remove the largest contr�bu-
tor to the c�ty’s poor a�r qual�ty – old woodstoves.  L�bby �s located �n the remote northwest 
corner of Montana �n a bowl-shaped valley surrounded by steep mounta�ns - �deal topography 
for temperature �nvers�ons that can trap pollut�on and create potent�al adverse health effects. 
A s�gn�f�cant port�on of L�bby’s res�dents rely on woodstoves for heat�ng, and dur�ng the cold 
w�nter months, the ent�re valley can become enshrouded �n smoke.  

When the program was started �n 200�, the goal was to replace ��00 stoves w�th new eff�c�ent, 
cert�f�ed stoves by 2007.  W�th�n one year, half of the stoves had been replaced and, so far, �000 
new cert�f�ed stoves have been �nstalled.  The cost of the program has been made up of $� m�l-
l�on donated by �ndustry, $�00,000 from EPA and $�0,000 from the state of Montana. 

Governments taking a leadership role
Governments have the opportun�ty to both establ�sh standards for other sectors of the econ-
omy and to set an example �n the management of the�r own operat�ons.  For example, the 
Canad�an federal government (exclud�ng Crown corporat�ons) manages more than 47,000 
bu�ld�ngs w�th a total area of over �� m�ll�on square meters, owns and operates more than 
27,000 veh�cles and �s the s�ngle largest publ�c sector purchaser �n Canada w�th annual spend-
�ng of over $�� b�ll�on on products and serv�ce. It goes w�thout say�ng that the �nfluence that 
federal “green” requ�rements could have on the nat�onal economy and the goods and serv�ces 
�n the marketplace would be substant�al.

In both Canada and the U.S., federal, state and prov�nc�al governments have h�stor�cally put 
�n place a number of programs to “green” the�r operat�ons, �nclud�ng the establ�shment of an 
Off�ce of Green�ng Government Operat�ons �n the Canad�an Department of Publ�c Works 
and Government Serv�ces.  



24

In January 2007, the U.S. Pres�dent, bu�ld�ng on past government efforts, s�gned an execu-
t�ve order  “Strengthen�ng Federal Env�ronmental, Energy, and Transportat�on Manage-
ment.” The order sets goals for susta�nable pract�ces �n the U.S. federal government �n 
the areas of energy eff�c�ency, acqu�s�t�on, renewable energy, tox�cs reduct�ons, recycl�ng, 
susta�nable bu�ld�ngs, electron�cs stewardsh�p, fleets, and water conservat�on. The purpose 
of the �n�t�at�ve �s to put the federal government �nto a leadersh�p role where �t w�ll not only 
be more eff�c�ent and effect�ve �n �ts da�ly operat�ons but also lead by example �n the areas of 
env�ronmental and energy stewardsh�p.  Th�s �n�t�at�ve represents a s�gn�f�cant step forward 
�n both sett�ng clear d�rect�on from the Pres�dent�al level on the �mportance of th�s �ssue and 
�n prov�d�ng for a common bas�s for future report�ng on the success of government efforts.

In Canada, the Off�ce of Green�ng Government Operat�ons has worked �nterdepartmental-
ly on prov�d�ng gu�dance on government pr�or�t�es for green�ng �ts operat�ons, spec�f�cally 
�n the areas of energy, veh�cles and procurement and led the development of pol�c�es on 
green�ng the execut�ve fleet and green procurement, among other th�ngs. To date, however, 
Canada has not put �n place a Canad�an equ�valent to the U.S. execut�ve order and �t �s not 
clear �f a common bas�s for report�ng on the results of government efforts ex�sts.  

Backyard boilers provide heat and burn waste -  
but at what cost?

W�th the r�s�ng costs of heat�ng fuel, consumers are �nstall�ng 
bo�lers �n the�r backyards to heat the�r homes.  These bo�lers 
are often �neff�c�ent dev�ces w�th no pollut�on controls.  But 
the fact that fuel can be anyth�ng from wood to household 
wastes �nclud�ng left over bu�ld�ng mater�als or old t�res 
dr�ves the�r �ncreas�ng popular�ty.
 
In June 2006, the New Brunsw�ck Lung Assoc�at�on �ssued 
a strong caut�on aga�nst the use of outdoor wood bo�lers for 
res�dent�al or bus�ness heat�ng purposes. They noted that the 
des�gn and operat�on of most outdoor wood bo�lers create a�r 
qual�ty �mpacts far greater than the currently acceptable stan-
dards from �ndoor wood burn�ng dev�ces. As such, they called 
backyard bo�lers a potent�ally �mportant lung health hazard. 

Even �f a backyard bo�ler uses wood for fuel, there are v�rtu-
ally no regulat�ons to l�m�t the amount of pollut�on from the 
bo�lers. Vermont �s the only state �n the U.S. that has adopted 
regulatory em�ss�on standards to control these un�ts.  Back-
yard bo�lers can em�t over ten to as much as twenty t�mes the 
a�r pollut�on em�tted by an �ndoor Canad�an or U.S.  cert�f�ed 
woodstove, and they are used year round. Exposure to wood 
smoke has been shown to exacerbate asthma attacks, reduce 
the ab�l�ty of ch�ldren to f�ght resp�ratory �nfect�ons and 
make breath�ng d�ff�cult for people suffer�ng from Chron�c 
Obstruct�ve Pulmonary D�sease. 

5.3  Recommendation

Ind�v�dual act�ons are cr�t�cal where 
small-scale, scattered a�r pollut�on 
sources are concerned – can our 
governments adapt to be effect�ve?

The Canad�an and U.S. govern-
ments should play a leadersh�p role 
�n work�ng w�th prov�nces, states, 
c�t�es and reg�onal governments 
to both “green” the�r own op-
erat�ons and to support programs 
f�nanc�ally that reduce and con-
trol pollut�on from open burn-
�ng, woodstoves, and consumer 
products such as lawn and garden 
equ�pment.
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6.0  New frontiers in air quality: can governments change from reactive 
 to proactive – from cumbersome to nimble? 

 6.1  The Story  

In the last 40 years, the management of a�r pollut�on has moved from a focus on regulat�ng 
key w�dely used chem�cals to attempt�ng to regulate thousands of more spec�al�zed chem�cals. 
 
Industry cont�nues to create chem�cals, sc�ent�sts are develop�ng nanomater�als whose 
potent�al to pollute �s unknown and atmospher�c research �s f�nd�ng out that pollutants l�ke 
“ultraf�ne part�cles” ex�st and are �mportant health and env�ronmental pollutants.
 
Nanotechnology �s a new f�eld of research and �ndustr�al appl�cat�on, and �ts r�sks and benef�ts 
are be�ng exam�ned and evaluated. In the nanoworld, there are three major �ndustry sectors. 
Nanoelectron�cs cont�nues the development �n m�croelectron�cs, espec�ally for computers, but 
at s�gn�f�cantly smaller s�ze-scales.  Nanob�otechnology comb�nes nanoscale eng�neer�ng w�th 
b�ology to man�pulate e�ther l�v�ng systems or to bu�ld b�olog�cally �nsp�red mater�als at the 
molecular level – mater�als w�th “�ntell�gence”.  Nanomater�als prec�sely control substances or 
part�cles to produce nanostructured mater�als such as eng�neered surface coat�ngs. The rap�d 
development of nanotechnology presents new challenges for a�r pollut�on sc�ence and pol�cy 
and for the regulatory reg�mes that are establ�shed to protect a�r qual�ty and health.

Part�cles �n the smallest “ultraf�ne”, subm�crometre ranges are the byproduct of fuel com-
bust�on.  D�ff�cult to measure, ultraf�ne part�cle research �n c�t�es �s focus�ng on health and 
a�r qual�ty effects assoc�ated w�th urban roads. Stud�es are show�ng that people l�v�ng and 
work�ng �n close prox�m�ty to an urban arter�al road are l�kely to be exposed to levels of ul-
traf�ne part�cles well above ‘normal’ levels wh�le only exper�enc�ng somewhat elevated levels 
of the part�culate matter that �s rout�nely measured and regulated for a�r qual�ty purposes.

The l�nk between ultraf�ne part�cle creat�on �n the nanopart�cles range and sulphur content 
of fuel, lubr�cat�ng o�ls and other fuel propert�es such as aromat�c content and volat�l�ty �s 
also ra�s�ng quest�ons.  The reduct�on of sulphur content �n fuel and new eng�ne des�gns 
and after-treatment technolog�es w�ll present new ultraf�ne part�cle product�on challenges 
and solut�ons that w�ll need to be �nvest�gated.  
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 6.2  What Does It Mean?

It �s clear that governments �n the U.S. and Canada are work�ng d�l�gently to �mplement 
the tools they have to prevent chem�cals and other “trad�t�onal” pollutants from damag�ng 
health and the env�ronment.  At the July 2007 Montebello, Quebec Tr�lateral meet�ng of 
Pr�me M�n�ster Harper, Pres�dent Bush and Mex�co’s Pres�dent Calderon, the three coun-
tr�es’ top env�ronmental off�c�als agreed that the�r Agenc�es w�ll coord�nate efforts to accel-
erate and strengthen nat�onal and reg�onal chem�cal assessment and management �n North 
Amer�ca. Th�s tr�lateral partnersh�p calls on each country to coord�nate efforts to assess and 
take act�on on �ndustr�al chem�cals by 20�2.

The U.S. comm�tment w�th�n the tr�lateral effort �s to complete assessments and take ac-
t�on as needed, on more than 9,000 chem�cals produced above 2�,000 pounds per year.  In 
Canada, the  “Chem�cals Management Plan for Canada” �s founded on a l�st of 2�,000 do-
mest�c substances �n the Canad�an Env�ronmental Protect�on Act Domest�c Substances l�st 
that have been screened for tox�c�ty.  In add�t�on, there are 4�00 substances that have been 
�dent�f�ed for further work, �nclud�ng 200 chem�cal substances about wh�ch the government 
of Canada has challenged �ndustry to prov�de them �nformat�on.  These 200 chem�cals �n-
clude three substances that are largely used as commerc�al m�xtures �n mak�ng polyurethane 
foam found extens�vely �n household furn�ture and automot�ve upholstery.  
 
Recently, a number of countr�es have �nst�tuted new or updated programs to address ex�st-
�ng substances. One of the most extens�ve new programs �s the European Un�on (EU) 
chem�cals leg�slat�on, REACH (Reg�strat�on, Evaluat�on and Author�zat�on of Chem�cals), 
wh�ch came �nto force �n June 2007.  The subject of much controversy, the leg�slat�on 
requ�res compan�es to subm�t safety �nformat�on on substances that are used or �mported 
�nto the EU �n quant�t�es greater than � tonne per year. Below that amount, only a l�m�ted 
amount of �nformat�on must be prov�ded.   The leg�slat�on �s also �ntended to promote the 
subst�tut�on of alternat�ves for pers�stent b�oaccumulat�ve substances, where alternat�ves 
ex�st, as well as enhanced publ�c access to �nformat�on.  Wh�le perspect�ves on the leg�sla-
t�on cont�nue to be m�xed, REACH may be the f�rst law that could, �f properly enforced, 
help reduce da�ly exposure to pers�stent and b�oaccumulat�ve chem�cals.

Quest�ons rema�n �n relat�on to tox�c chem�cal management.  Are the regulatory tools now 
ava�lable to handle ex�st�ng and new tox�c chem�cals adequate to the task?  And w�th respect 
to ultraf�nes, the products of nanotechnolog�es and other, st�ll unrecogn�zed substances, 
other quest�ons are �mportant.  How can governments keep up w�th and prevent a�r qual�ty 
and health damages from newly recogn�zed substances and products of nanotechnolog�es 
be�ng developed?  What more can governments �n the U.S. and Canada do to be able to 
deal effect�vely through the�r regulatory reg�mes to prevent a�r qual�ty and health effects as 
new mater�als are developed or recogn�zed?
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 6.3  Recommendations

New front�ers �n a�r qual�ty: can governments change from react�ve to proact�ve – from 
cumbersome to n�mble? 

The U.S. and Canad�an governments should exam�ne the�r ex�st�ng regulatory reg�mes, de-
s�gned to deal w�th ex�st�ng substances, to assess how they can be suff�c�ently r�gorous and 
n�mble to deal w�th �ssues posed by newly developed and newly recogn�zed substances.  

The Canad�an and U.S. governments are requested to br�ef the Comm�ss�on on the�r strate-
g�es to deal w�th new and emerg�ng substances such as nanomater�als and the�r poss�ble 
effects on a�r qual�ty and human health.
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